BUCK SCIENTIFIC

210/ 211VGP ATOMIC ABSORPTION SPECTROPHOTOMETERS
220GF GRAPHITE FURNACE & 220ASAUTOSAMPLER

IR

-, S
Il
”.i
11|

OPERATOR’'SMANUAL
February 2005 VER3.94C

BUCK

Scientific




Tableof contents
Introduction

SECTION 1. INSTALLATION
General Specifications
GasSupplies
PreparingtheLab
Ingtdlation- Basicinstrument & flame
Installation - Graphitefurnace
Installation - Graphitefurnace autosampler
ConfiguringtheHardware
SECTION 2: FLAME SETUP & Model 211 GasBox Operation
2.0: Wavelength, lamp & burner dignment
2.1: Running nitrousoxide/ Buffersfor nitrousoxide
2.2: Operation of the 211 automated gas box
SECTION 3: FLAME ANALYSIS
3.0: Setting flameanalysisparameters— [Cntls| key
3.1: Setting flameanalysisparameters— [Smpls| key
3.2: Sengitivity Check / OptimizingtheFlame
3.2: Cdibrating Standardsand Analyzing Samples— [Cdl] key
3.3: Emissonmode
SECTION4: FURNACE ANALYSIS
4.0: Ingtalingthegraphitetube
4.1: Aligningthefurnace
4.2: Aligningtheautosampler
4.3: Setting furnaceanadysis parameters— [Cntls] key
4.4; Setting furnaceanaysis parameters— [Smpls| key
4.5; Cdlibrating Standardsand Anayzing Samples—[Cal] key
SECTION5: RUNNING COLD VAPOR AND HYDRIDE

15
19
20

22
23
24
24
27

28
29
29
31
33
33
36

SECTION 6: EDITING THE LIBRARY/CHANGING LAMP CURRENTS 37

SECTION7: METHOD OF STANDARD ADDITIONS
SECTION8: FLAME TECHNIQUES

SECTION 9: INTERFERENCES

SECTION 10: TROUBLESHOOTING, TIPS& TECHNIQUES
10.1: Low Absorbance/ Stability

10.2: Error Messages/ Firmware Reset

10.3: Replacement Part Assembly instructions

10.4: Troubleshooting the 211 Autogas System

10.5 Graphite Furnace Tips/Troubleshooting

10.6 220AS Autosampler Tips/Troubleshooting

SECTION 11: MAINTENANCE

SECTION 12: REPLACEMENT PARTSLIST

SECTION 13: STANDARD CONDITIONS/ALTERNATEWL’S
SECTION 14: APPLICATION NOTES

SECTION 15: COMPUTER DATA COLLECTION

15.0: Aanadyzedatapackage

15.1: Datacollectionwithout the Aanalyze package

15.2 Buck Analyst Data Package

2

39
41
43

45
47
50
58
58
61
62
64
67
72

96
98
99



Buck Model 210 VGP Atomic Absor ption Spectrophotometer

INTRODUCTION

The Buck 210V GP atomic absorption spectrophotometer is designed to measure the concentration of elemental
metalsin solution. It providesintegrated measurementsin absorbance or emission intensity, aswell as sample
concentration in comparison to standard solutions. The readings can be integrated over aperiod from 0.5to 10
seconds. For the transient signal s obtained using flame-less techniques (cold vapor, hydride, and graphite
furnace), absorbance is determined using peak areaintegration.

The Buck 210V GP can be calibrated using up to 8 concentration values, with units of mg/L, pg/L, ppm, ppb,
mEq/dL, mM/dL, pg/dL and %. Calculations can be performed using linear regression, 2nd, 3rd, and 4th order
curves. Optional accessories allow the user to print absorbance data, background absorbance and concentrations
inreal time, and to collect absorbance values using alaboratory recorder. The Buck 210V GP interfaces with the
Analyze software package for sophisticated data processing, documentation and reporting. An external computer
may also process the data by using a communications program to download the data into a spreadsheet program.

SAFETY

The methods and analytical procedures described in this manual are designed to be carried out by properly
trained personnel in asuitably equipped laboratory. 1n common with many laboratory procedures, the methods
described may involve hazardous materials or substances of unknown toxicity. For the correct and safe
execution of the methods, it is essential that |aboratory personnel follow standard safety proceduresfor the
handling of hazardous materials.

Whilethe greatest care has been exercised in the preparation of thisinformation, Buck Scientific, Inc. expressly
disclaimsany liability to users of the procedures for consequential damages of any kind arising out of or
connected with the use of these procedures.

For specific safety information, refer to the OSHA documentation on hazardous materials handling and
procedures, and consult the Material Safety Data Sheet (MSDS) for the chemicals with which you are working.
By law, M SDS sheets must be made available by the company which manufacturesthe chemicalsyou are using.

Neither this entire manual nor any part of it may be reproduced without the expressed consent of Buck Scientific,
Inc.

Direct all inquiriesregarding this manual and/or the 210V GP Atomic Absorption Spectrophotometer to your
Buck Scientific Sales Representative or to:

Buck Scientific, Inc. Tel: 203-853-9444 or 1-800-562-5566
58 Fort Point St. Fax: 203-853-0569
East Norwalk, Ct. 06855 E-mail: quality@bucksci.comwww.bucksci.com



SECTION 1: Installation

GENERAL SPECIFICATIONS

Electrical:

Optics:

110V AC nominal (+10%), 50/60 Hz
220, 240V AC, 50/60 Hz
Power Consumption: 50W

Detector: model 928; wide range general purpose, 190-930nm

Optional Detectors: model 955; UV enhanced, wide-range, 190-930nm
model EMI19783B; narrow range furnace/hydride application, 165-600nm
Lenses: Supracil - amorphous silica

Monochromator: 0.25m Ebert mount

Grating: 32nm x 27nm; 600 grooves/mm

Wavelength adjustment: 3 digit mechanical, 0 to 1000nm +1 nm
Reproducibility: +0.2 nm

Resolution: variable it - 2A, 7A, and 20A

Operating Modes:

Absorbance/Emission: -0.0820 to 3.2000
Concentration: to 5 significant digits
Integration Period: 0.5 to 10 seconds

Screen Refresh : 0.5 to 1.5 seconds

Recorder Output: 1V/ABS (-0.08 to 3.2V)
Background Correction: In-line Deuterium Arc
Giant Pulse (Self-reversal)

Hollow Cathode Lamps:

Dimension: 1.5" OD

Striking Voltage: 500V

Lamp Current: 0to 18 mA average current

Duty Cycle: 25%

Modulation Frequency: variable; 33 to 200 Hz (142 Hz Norm.)

Burner Assembly:

Performance:

Design: Polyethylene Pre-mix chamber, glass impact bead dispersion

Burner Head: Titanium; air-acetylene head - 4" x 0.026" single slot
(nitrous oxide head - 2" x 0.019" single slot)

Adjustments. Horizontal g

Average Noise (at 3g): 0.0018 ABS (Cu at 324.7nm, 7A dlit, 5 sec. int.)
Sensitivity: see specific element chart (Sect. 4)
Reproducibility: <+5%



SECTION 1: Installation - Gas Supplies

GAS SUPPLIES: (This material was extracted from uncopyrighted information provided by the Scientific Apparatus Makers
Association, No. Al 2.1)

Acetylene:

For the mgjority of analysis, commonly available welder’s grade acetyleneisthe required fuel for use with the model 210V GP.
Acetyleneisusually obtained in size 1B cylinders containing about 9000 liters (at STP) of gasdissolved in acetone. Anair-
acetylene flame consumes about 5 liters per minute, whereas a nitrous oxide-acetylene flame consumes about 15 liters per
minute. Consequently, asingle 1B cylinder will give from 10 to 30 hours of operation, depending on the amount of N O to air
used. Acetylene cylinders utilize a CGA510 two-stage regulator (part no. BS303-0106) with aflash arrestor (part no: 6103A).

Acetyleneisdissolved in acetonein order to prevent explosive decomposition when compressed to greater than about 30 psi. To
provide amargin of safety, acetylene should not be used above 15 psi line pressure. Asacetyleneisremoved from the cylinder,
acetone vapors accompany it in increasing proportion astank pressurefalls. Since acetyleneisin solution, the pressuredropis
not linear, and apressure of 75 psi indicates anearly empty tank. For some elements, absorption sensitivity will change asthe
amount of acetone increases, so it isagood practice to replace the cylinder when the pressure falls to between 75 and 100 psi.
Running theinstrument with the pressure below 75 psi may result in acetone getting into the instrument and damaging flow
meters or gas controls.

Special Cautions. Acetyleneforms unstable acetylidesif it comesin contact with copper, silver or mercury. Wet acetylene
forms explosive acetylides with copper. Therate of acetylide formation increasesin the presence of air or carbon dioxide. Pure
copper should never be used for acetylene plumbing. Acetylides are formed much less rapidly on brass than copper.

Hydrogen:

In certain applications hydrogen is used as the fuel, usually obtained in 1A cylinders containing about 5500 liters (at STP). The
extradry grade (99.9+% purity) is suitable for atomic absorption work. An air-hydrogen flame requires about 15 liters per
minute, which represents about 6 hours of operation for a 1A cylinder. Theair-hydrogen flameisinvisible under normal
circumstances, and extra caution should be excersized when using thisflame. Do not place hand on or lean over a burner where
hydrogen is being used in case the flame is actually lit. Alwaystest first by placing ashiny surface above the region of
combustion; the formation of water vapor indicates that the flameislit. Hydrogen cylinders are used at high pressure and should
be handled with care at all times. They are operated at 40psi using a CGA 350 two-stage regul ator (part no. BS303-0265).

Air:

Air isthe most common oxidant and can be obtained from either acompressed air cylinder or from acompressor unit. A
standard 1A air cylinder contains about 6200 liters (at STP). The 210V GP premix burner-nebulizer will use about 20 liters per
minute, and therefore one cylinder will last about five hours. Occasionally cylinder air has gone through aliquefication stage
during which the oxygen to nitrogen ratio can change, and it is not uncommon to find other than 20% oxygenin air cylinders.
This can be a potential safety hazard, and cause variable burner performance and analytical results. Medical grade or Breathing
Air isoften compounded from Nitrogen and Oxygen to contain greater than the normal Oxygen content of Air and are not
recommended. General Purpose Compressed Air issuitableinstrument use. Air cylinders are operated at 50psi utilizing a
CGAB590 two-stage regulator (part no. BS303-0264).

Because of the limitationsinherent in using compressed air cylinders, an oil-lessair compressor is usually used. The compressor
should provide at least 30 liters per minute at 50 psi, with awater and oil trap installed between the compressor and the
210VGP. Buck Scientific supplies a suitable compressor (part no. BS303-0313) and filter assembly (part no. BS303-0229).



SECTION 1: Installation Requirements & Procedures Continued

Nitrous Oxide:

Nitrous Oxide is usually obtained in 1A cylinders containing about 15,000 liters (at STP). The N O isin the liquid state, at an
initial pressure of about 750 psi. Because of this, the pressure gauge does not indicate how much liquid remains until the pressure
starts to fall off rapidly asresidua gasiswithdrawn. A nitrous oxide-acetylene flame consumes about 20 liters per minute of N O
at 50 psi; therefore a single 1A cylinder will last about 12 hours.

When N O is removed from the cylinder at this rate the expanding gas cools the diaphragm of the regulator so that sometimes it
freezes, causing loss of regulation. It istherefore advisable to use a Ambient Air Heated Regulator (part no. BS303-0204). All
lines carrying N O should be free of grease, oil or other organic material, as it is possible for spontaneous combustion to occur.

Cylinders of N O should be considered high pressure cylinders and handled with care at al times.

Argon:

Argon is usually obtained in size 1A cylinders containing about 7000 liters (at STP). It is used with a CGA580 two-stage regulator
(part no. BS303-0264). Argon is generally used in conjunction with hydrogen as a flame diluent to provide a cool flame, as a
purge gas in the analysis of hydride-forming metals, and also as a sheathing gas in graphite furnace work. Consequently the
consumption rate varies widely, depending on the particular application. High purity grade (99.995%) Grade Argon is good for
most analyses. Argon in the pre-purified grade (99.998%) can also be used but is not recommended for the Graphite Furnace since
the grade often contains a small amount of oxygen which may shorten tube life. Argon cylinders are used at high pressure and
should be handled with care at al times.

Nitrogen:

Nitrogen is usually obtained in size 1A cylinders containing about 6500 liters (at STP). It is used with a CGA580 two-stage
regulator (part no. BS303-02640). Nitrogen is used similarly to argon, and therefore the consumption rates vary widely with the
application. The high purity grade (99.9%) or the extra dry grade (99.7%) is suitable for atomic absorption work. Nitrogen
cylinders are used at high pressure and should be handled with care at all times.



SECTION 1: Installation - Preparing theLab

This section gives details concerning the space and accessories required to set-up the Buck 210V GP atomic absorption
spectrophotometer. The spectrophotometer is supplied with the following materials:

Nylon Gas Lines for Fuel, Air and Nitrous Oxide
Tygon Drain Tubing

0.023" OD Nebulizer Tubing

Igniter

Maintenance Tools

agrODdDE

Equipment to be Provided by the Analyst

The following lists the equipment and materials that you will need to operate the 210VGP. Many of these materials may have been
supplied as options with your 210VGP. They can also be purchased from your Buck Scientific Sales Representative, and are shown
with part numbers for your convenience.

1. Exhaust Vent (part # BS303-0407)

2. Standards, matrix modifiers & acids for the elements to be determined

3. One (110/120 v-15 amp) outlet for instrument. Add one outlet each if you will be using a printer, computer
and autosampler.

Distilled or deionized water.

3' X 5'lab bench area.

Drain Vessels for Waste fluids (no glass)

Hollow Cathode Lamps for elements to be determined (see catalogue for part # ‘s)

No oA

For general flame analysis...

1. Size 1A compressed air cylinder (General Purpose) & regulator CGA-590

(part # BS303-0264) or oil-less air compressor (part # BS303-0313) & filter assy

(part # BS303-0229)

2. Size 1B acetylene cylinder (welding grade) & two stage regulator CGA-510

(part # BS303-0106)

3. Flash arrestor for acetylene tank (part # 6103A)

4. Size 1A nitrous oxide cylinder (if you will be doing N20 determinations) & Ambient-Air heated regul ator
(part # BS303-0204).

For As& Se flameanalyss...
1. Size 1A hydrogen cylinder & regulator CGA-350 (part # BS303-0265).
2. Size 1A argon cylinder & regulator CGA-580 (part # BS303-0264).

For graphite furnace analysis...
1. Size 1A argon or nitrogen cylinder & regulator CGA-580 (part # BS303-0264) (argon recommended)
2. One (208/240v-30amp-3 wire) single phase outlet.
3. Cooling water supply & drain or atemperature controlled recirculating unit (chiller). The water source should should be
regulated to supply 10-15 psi and a flow of 1% - 2 Liters per minute. Chiller Temperatures to be 18-20 C.

Note: All regulators & water supplies must be ready to accept a 1/4" swagelock nut for installation.
Note: If performing all 3 types of analysis, you only need one tank of any one gas.



SECTION 1: Installation - Basic I nstrument and Flame

Suitable Work Area

For best performance, the 210V GP should be located in awell-ventilated room, free of dust, draughts, and
corrosive fumes and vapors. Because it must be vented through an exhaust duct, it is best to locate the
instrument near an external wall, or close to other duct lines that are used for similar purposes. It is sometimes
possible to tie the exhaust vent into alaboratory fume hood exhaust line. A backflow preventer should be
installed between the 210V GP exhaust line and the fume hood line to prevent cross-contamination.

L ocate the spectrophotometer on a workbench or table large enough to accommodate the instrument, samples
and all accessories. The recommended dimensions are shown in the diagram below. The workstation should be
flat, sturdy and free of vibration.

Model 210 VGP Dimensions as shown
Minimum Rear Clearance: 4"

Recommended Table Dimensions:
48"W x 24"D x 30"H (28" deep with model 220AS autosampler)

NOTE: model 220 GF graphite furnace:
add 4" to minimum rear clearance (8" total)
Dimensions: 12"W x 6"D x 18"H

6"(12.4cm) | 220 GF

\
| | | | 4"heat fins

_l
Iﬁl 210VGP ir (27.9 cm)

L 37"(940cm) — |

The laboratory environment should be regulated to provide stable temperature and humidity. The 210V GP
should be maintained at temperatures from 10° to 32°C (50° - 90°F), and relative humidity of 30% to 80%.

In many applications data handling may be accomplished using an external printer, the Aanalyze software
package from an IBM style PC or laptop computer, alaboratory recorder, or al three. These accessories should
be located near the instrument for easy access. It is advisable to place the computer and printer on a separate
workbench or table on the right hand side of the 210V GP, since the external connections are made on that side of
theinstrument. Thiswill prevent the cablesfrom having to cross over the gaslines, and make them more
accessible.



SECTION 1: Installation Continued

Ventilation

The combustion of metallic and organic compounds can produce toxic vapors, aswell as extreme heat. In order
to protect the analyst and maintain asafe, clean laboratory environment, a permanent vent should be installed.
The ventilation system must meet the specificationslisted in Table 1 below.

Table 1. Exhaust Ventilation System Specifications

Exhaust Manifold: Stainless Steel Cone: 8” x 12" opening taperingto 4” collar, 12" overdl length
Manifold I nstallation: directly above combustion chamberat aheight of 18” to 22" abovethebench
Primary Exhaust Duct: 4" diameter flexiblestainlesssted!

Secondary Exhaust Duct: 6" diameter minimumdimension

Blower Capacity: 300cfm

Blower Installation: minimum 10feet frommanifold

L ocate the exhaust intake manifold directly above the combustion chamber of the 210 V GP as shown below.

18-24 inches abovethe bench

s hilll




10

Wavelength

Adjustment

Power
Switch

Lamp
Socket

Right Side

Slit Width
Adjustment

Lamp
turrett



Front View

Fuel Toggle Gas Flow Titanium Brightness
Switch Indicator Burner Head  Adjustment Knob LCD Screen
Wavelength
Display

U

Software
Control
\ Buttons
Air/ N20 Fuel Horiz/ Vert Drain  Burner mixing Rotation
Valve Adjustment Adjustments Port chamber Wing Arm
Valve
Descrete Comm Furnace  Printer Furnace & Burner
/0 Port Port Port Cut-outs

Anaog
Output
0-1v

Power LineVoltage Heat

Aux ' :
Cord Cord Selector Switch Sink Input Input  Input

Air Fuel N20
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SECTION 1: Installation Continued
INSTALLATION

Gas Connections

Using the 1/4" brassfittings, connect the BLACK nylon hose from the Air supply to the AIR port (black
fitting) on the back of the 210-VGP. Connect the BLUE hose from the Nitrous Oxide tank to the N O
port (bluefitting). Connect the RED hose from the Acetylene tank to the CH_ port (red fitting). Tighten
all fittings 1/2 turn past finger tight to insure agood seal .

Electrical Connections
Plug the power cord into a standard outlet and connect the other end to the power adapter on the back of the
210-VGP unit.

International clientsMUST check to seethat thesmall voltage selection switchisset appropriately to 220 Volts.

SECTION 1: Installation Continued

Drain Line:

Connect the 3/8" clear Tygon tubing to the black plastic Drain port on the 210 burner assembly. Form a8" loop
in the tubing just below the level of the instrument, and secure it with cabletie or tape. Fill the loop with water
using awash bottle before you have connected it to the drain block, or more conveniently with the drain tube
connected, turn on the air only at the instrument & aspirate water through the burner for awhile (see Setting up
the Burner). Placethe other end in alarge (1 gallon) Plastic jug, do not use glass, making sure the tubing is
ABOVE thelevel of the waste liquid, and securein place with tape or twist ties.

The water loop acts as a vapor trap to prevent combustible gas mixtures from entering the waste container. 1f
this should happen a potentially hazardous condition would exist. Flash backs can occur from the burner head if
the combustion mixture is made too lean. Thisisespecially true when using nitrous oxide. If theloop isempty a
flash back can explode into the waste container, causing severe damage to equipment and personnel.

NOTE: When using organic solvents(i.e., MEK, MIBK) for concentration/extraction purposes always flush the
drain line with water after analyses are completed. Otherwise aflashback can explodein theloop itself.

SECTION 1: Installation - Graphite Furnace

I nstalling the furnace accessory:

Removethedraintubefrom the spray chamber. Detach theflame assembly by removing the 2 front screwsinthe base
platewiththeball allen driver toolsprovided. Pull theflameassy forward and out then set aside. Set thefurnaceassy in
the sample compartment and push back making sureto line up thefittingsto the bulkhead connectorsfor water and
argon at therear. Bolt down the furnace power cablesto theterminalsat therear of the sample compartment. Screw the
baseplate down using the same screws removed from the flame assy.

Proceed to section4toinstall thetubeand align thefurnace. Thenif you have an autosampler read the next section to
ingall it.

12



SECTION 1: Installation - Graphite Furnace Continued

Gas Connections:

Using the 1/4" brassfittings, connect the black nylon hose
from the argon regulator on thetank to theargonfitting onthe
left side of 220GF sbox (seediagramtotheright). If you are
using an alternate gas, connect another black hosefromit’s
regulator to thedternate gasfitting next to the Argonfitting.

Water Connections:

Usingthe 1/4" brassfittings provided, connect ablack
hosefrom your water sourceto the

fitting marked “H20 IN” ontheleft side of thefurnace
box (shown above). Thewater pressureat theinlet should
beat least 10psi but no morethan 15psi. Theflow rate
should beat least 1 liter per minute. If your water
pressureistoo high, you should obtain aneedlevaveas
well asashut off valvefrom aplumbing supply houseto
reducethe pressure or you could burst thetubing on the
furnace. Usingthe /4" brassfittings, connect thefitting
marked “H.O OUT” toadrain, unlessyour state doesnot
allow youto do so. If necessary, you can usea
recirculating pump setup aslong asit can supply at least
10psi of pressureat thewater inlet and aflow rate of at
least 1%2- 2 [pm. However, achiller isrecommended for
thistypeof cooling sincethewater inyour water bath
needstoremain at afairly constant temperature or the
furnace may overheat and you will lose sampleupon
injection if thefurnace doesnot cool properly after each
burn. If using achiller, the pressure should be 10 ps and a
minimum flow rate of 1%2- 2 |pm. Thetemperature should be set for 18-20 C to ensure proper cooling without
condensation. If you useachiller, larger tubing (2" OD) should be used and stepped downto %4’ at theinstrument to
ensurethe necessary flow rate.

Electrical Connections:

Connect the 30 Amp 240 volt power plug supplied by your el ectrician to the power cord for the furnace. Thefurnace
canrunon 208 or 240 volt power. Thissetting may be preset at the factory according to your specifications. If you
need to change the setting, have aqualified technician follow theinstructionsin Section 10.5for instructionsfor changing
the high voltagetransformer tapsto best suit your electrical system.

A communications cableis provided for thefurnace. You'll need to connect it to the 9-pin femal e connector labeled
“furnace port” on the 210V GP and the only 9-pin femal e connector on the back of thefurnace.

13



SECTION 1: Ingtallation - Graphite Furnace Autosampler

SamplingArm Sipper Probe

Contact Rings Capillary Tubing

MountingHardwa Rinselnlet

Flush Outlet

Cover Plate

Power Entry——- - _
Module

Comm CablePort

X-Y Contral Control Panel

1) Beforeattaching the autosampler make surethe furnace hasbeen aligned according to section4.0and 4.1.

2) Attachthe Adjustablefeet to the bottom of the Autosampler using the holesbest suited for your benchspace.

3) Attach theautosampler to theinstrument with the 2 hex screws and washers provided (do not tighten yet).

4) Removethesmall cover plate of the autosampler located onthetop right rear to exposethe needle of the syringe
mechanism. Attach theend of the sipper probe capillary to the syringe needle and reinstall the cover plate.

5) Insert the probeinto the sampling arm of the autosampler by loosening the small screw and inserting the probeup to
theflange of the probe then tightening the screw finger tight.

6) Connect thelarger tubing provided to theflush outlet at the bottom rear of the autosampl er and placethe other end
of thedrain linein sometype of acid resistant container.

7) Connect theRinseinlet line provided to theright rear of the autosampler and put thelong plastic probeinto therinse
reservoir bottle. Thebottlecan befilled with de-ionized or distilled water.

8) Connect the power cord and communication cable.

9) Makesuretheautosampler isrelatively level (thiscan be adjusted with the 2 front feet of the autosampler). With
power off to the autosampler move the probe arm to the graphite tube and roughly center it so that the probetip
entersthedosing hole of the contact rings, now finish tightening the screws.

10) Usethe X-Y controls(the 2 knobson the base of the autosampl er) to align the autosamplers' probewiththeholein
the graphitetube. Movethearm up and down by hand to be surethe probe entersthe tube without hitting the side
of its’ hole. Oncealigned, you may turn the power on and alow the autosampl er to go throughit’ s power up
seguence.

11) Theremainder of thealignment procedureiscoveredin section4.2.

14



ConfiguringtheHardwar e Before powering up for thefirst time perform this procedure.

Pressand hold the[upper case] button and turn power on by pressing the red button on theright side of the 210.
When text appearson the screen the[upper case] button can bereleased. Make any necessary changesto the
hardware configurationfor:

GraphiteFurnace: “YES’ if installed

Graphite Furnace Autosampler : “48 Cup” for new systems

Flame Autosampler : “YES’ if installed

Printer : “YES’ if installed.

Clock: 12 or 24 hour, US or European Date.

. Usethe[l€eft/right] arrowsto make changesin each category and always press|enter] toinitiate the change. Press
[esc] whenfinished. Thisscreen never needsto be accessed again.
SECTION 2: Wavelength, lamp & burner alignment

Notes. Throughout the software most screen have directionsto help you, pleaseread them. The help key
isfunctional only for the calibration screen. Usethe [left/right] arrowsto change the optionswithin a
menu item and always press [enter] afterwardsor the change will not be recognized. Usethe[up/down]
arrowsto scroll to the next menu item.

Align the wavelength
1) Install desired lamp in the upper-most position of the lamp turret, thisis the operating position. Plug the
lamp connector for thislamp position (as designated by the number on the cap) onto the lamp.

2) Pressthe[lib] button to enter the library. Press[sel] button until the lamp number (top of screen) matches
the turret position you are using. Press the [up/down] arrows until the desired metal and method are shown
inthelibrary window. Make sure you have selected an absorbance/flamefile (flamefiles are designated as
Xx-D2-wavelength-1ib3). Press[2] to load the method then [enter] then [esc]. Thefile you selected will
now appear in thetop active analysiswindow. Alternatively you can press|[1] for enter alibrary name then
enter thefirst letter or two of the atomic symbol of the element you wish to run (you can access the letters on
the keyboard by pressing and holding either the [upper case] or [lower case] button. Press[enter] then
either the [up/down] arrow to select the exact file you wish to run then press [esc]. Turn the slit selector
knob to the position specified by the library. Turn wavelength knob to the correct wavelength. Press[align]

to display the bargraphs.
ACTIVE ANALYSIS
Name: Cu-D2-324.7-Lib 3 Pulse: Wide Wide
Lamp: Cu buck sci Bknd: On Lamp: Cu buck sci Bkgnd:
D2
LIBRARY Wavelength: 324.7 Slit:
Name: Cs-D2-852.1-Lib 3 Pulse: Wide 0.7nm
Lamp: Cs buck sci Bkgnd: Off
Set the lamp turret to position 1
Press: Set wavelength and slit as specified
IKSELECT> Select next lamp Then:
<ESC> Exit
I<up arrow> or <down arrow> Browse library (1) Press <ALIGN>
<1> Enter a library name (2) Fine adjust lamp position and
<2> Load analysis from library Wavelength for maximum energy
<3> Enter a password (3) Press <AUTOZERO> when done
Or
Press any other function key
Password required to modify library

15



ACTIVE ANALYSIS MODE LAMP 1

Name: Cu-D2-324.7-lio 3 Pulse: Wide
Lamp: Cu-Buck Sci Bkgnd: D2
Meth:  Air/acet flame abs WVL:  324.7nm
Curr: 1.5ma Slit: 0.7nm PMT: 268.1v
Intgr:  3.0s
Time: 8:56 AM Wed Jan 10, 2001
Smp energy: 3.450 Bkg energy: 3.139
Abs: 0.315 Bkg alos: 0.001
0.315
STANDBY ANALYSIS
Name: Au-Fum3-242.8 D2 Mode lamp 3
Name: Cu-D2-324.7-lib 3 D2 Mode lamp 2
Naome: Cu-D2-324.7-lib 3 Pulse: Wide
Lamp: Cu-Buck Sci Bkgnd: D2
Wavelength:  324.7nm Slit: 0.7nm
Energy: 3.450 Pmt: 268.1v
Bkg Energy:  3.139 Bkgnd Gain: 1

NORMALIZED ENERGY

SAMPLE

I
R R AR R R AR R AR AR AR AR AR AR RN AR AR RN AR A AR AR A AR
BACKGROUND

-1 -5

(@]

+.5 +1

Press: < Align> to normalize bargraph
< AlZ> to exitand autozero
<ESC> to exit--no change

3) Thebargraph indicates the amount of energy from the lamp reaching the detector. “0” on the scale represents
the amount of energy you had after pressing align. Very slowly turn the wavelength knob in any direction. If the
bar graph goes off screen to the right press[align] to center it. If the bar graph goes off scale to the left turn the
wavelength knob in the other direction. Repeat this procedure until you get the HIGHEST reading (bar graph
farthest to the right) you can. Pay attention to the numeric value for energy. Thisrunson ascalefrom0to 6
and you want to get it as high as possible. The bargraph will follow the energy reading (ie: asthe bargraph
moves to the right the energy value will increase. Most lampswill give an energy between 2.5 and 4.5. If you
have trouble aligning the lamp, press [Bkgnd] to turn the background lamp off and try again. Press[Align] when
finished. Thewavelengthisnow set.
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Align the lamp

4) On thetop left of the instrument are 2 knobs for lamp alignment (front knob for horizontal, rear knob for
vertical). Rotate either of the two knobsin any direction watching the sample bargraph, again trying to get
the most energy you can in amanner similar to the wavelength alignment.

5) When the energy has been maximized, move to the other knob and repeat the procedure. Go back and forth
between the two knobs until you can’t get any more energy. (NOTE: There will not be nearly the change in
energy asthere waswith the wavelength). The lamp is set when you can’'t get any more energy. Press[A/Z]
to zero and exit to the analysis screen.

Align the burner (vertical)

vertical adjustment —> right knob (burner moves up & down)
vertical adjustment —> left knob (burner moves front to back)
rotation adjustment —> middle knob on older instruments or burner bar on newer

6) With the flame and gasses off place a business card or similar surface on top of the burner so that you can see
the lamp image on the card. Rotate the vertical adjust knob so that the bottom edge of the light at the focal
point is approximately 4mm from the top of the burner (best position for most analysis). Adjust the
horizontal if necessary to get the image over the burner head dlot, thisis only arough adjustment for the
horizontal. (NOTE: Some elements may require different height settings especially when using nitrous
oxide, consult the standard conditions section for these instances). Another way to set the vertical position is
to lower the burner head until it is clearly not blocking the beam. Perform an autozero by pressing the [a/z]
key. Slowly raisethe burner head while watching the absorbance display. When the burner head intersects
the beam the number will suddenly go positive. Assoon as the reaction is noticed, stop and lower the burner
about 2 turns of the dial.

Align the burner (horizontal)
FLASHBACK HAZARD: ALWAYSturnontheair first, and shut it off last. Make sure the drain tube
has aloop approximately 8 inchesin diameter for proper drainage and to prevent acetylene from flowing into
the waste vessel. NEVER use glass or something that can shatter as the waste vessel.

7) Withthe air and acetylene tanks on and the D2 background lamp off, press[a/z] to zero the display, turn on
the air knob at the instrument while aspirating water so that you have a mist coming from the burner head.
Turn the horizontal adjust knob in any direction while noticing the absorbance display. The object isto locate
the burner head directly under the lamp beam to get the highest absorbance reading you can.

8) Repeat the procedure with the rotation adjust (either the burner head bar or rotation adjust knob, depending
on which instrument you have). If you have the burner bar you must physically rotate the head to get the
highest absorbance reading. Generally, having the burner head so it |ooks square in the burner compartment
is adequate.
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Adjust the nebulizer

10) While still aspirating the water turn the nebulizer adjust counterclockwise until air bubbles out through the
capillary into the beaker. Slowly turn it clockwise until the nebulizer starts aspirating the water and watch
the absorbance readings. Adjust the nebulizer to get the highest and most quiet absorbance that you can (this
will probably be within aturn or two from where the nebulizer started to aspirate the standard. The nebulizer
isnow set and should not need adjustment for many months. (NOTE: The nebulizer comes factory adjusted
and should not need any initial adjustment).

11) When you are finished turn the background corrector back on (if your method requiresit) by pressing
[bkgnd]. The background corrector is useful below 450 nanometer to reduce or eliminate fal se absorbance
due to dissolved solids or organic material in the sample.

Remember: If you have not changed anything you only need to check these alignmentsif you are having
problemsor need to changethe burner head height for special analyses (see section 3.2). When you
change lamps you only need to align the wavelength and the lamp.

Igniting the Flame

1) Open the acetylene tank valve and set to 12-13psi.

2) Turnthe air compressor on or open air tank valve and set to 50-60psi.

3) Turnontheair valve at theinstrument.

4) Turnon thefuel valve at the instrument and adjust flow for 4 on the flowmeter.
5) Light the burner with along-handled igniter or striker.

6) You are now ready to set up for running your samples.

Shutdown
Whilethe flameislit, turn off the fuel flow making sure the flame shutsdown. Aspirate distilled water for afew
minutes with the air till on to cool the burner and flush it out. The flame is now shutdown.

Shutdown for the night

With the flame off, turn off the acetylene at the tank. Turn on the fuel at the instrument, when the flow meter has
dropped to 0 the fuel line has been bled. Now turn off the fuel knob and any other gasses at the tanks then turn
off the power.
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SECTION 2.1: Running NitrousOxide

1) Remove the air/acetylene burner head by removing the 3 hex nuts on the top of the burner assembly just
below the burn er head. Remove the head and install the 5 cm nitrous oxide head making sure that you re-
install the 3 nuts, the o-ring isin place, and theinterlock pinisinserted. Do not over-tighten the nuts, finger
tight plus a /4 turn is good enough.

2) Align the burner head exactly the same way as you would with the air/acetylene head. Keep in mind that your
absorbances will be 1/2 of that which you got for the air acetylene head because the burner slot is 1/2 aslong.
Generally, the burner height will be 1 turn lower than with Air/Acetylene and the horizontal control always
needs adjustment after switching burner heads.

3) Make sure that the nitrous oxide is hooked up to the rear of the instrument, that the regulator is set to 50-60
ps and that you are using a ambient air/heated regulator.

4) Ignite the flame as usual running air/acetylene. Never ignite or shutdown theflamein nitrous mode.
After theflameislit, adjust the fuel flow so that the flameisarich yellow and is smoky at thetop. This
might require a number of turns of the fuel knob past the point where the flow meter ball hits the top of the
scale.

5) In one motion turn the oxidant selector switch to the N20 position, do not stop in the middle. At this point
the flame should have ared cone at the top of the burner head about
1-2incheshigh. Adjust thefuel so that the red coneis about 1/2 an inch high.

6) Proceed with your analysis.

7) To shutdown Turn the oxidant selector switch, again all in one motion back to the air position, adjust the
fuel flow back to the normal position of approximately 4.

Important note: Buffersfor NitrousOxide

Spectrographic buffering is essential to minimize the effects of ionization in either anitrous oxide flame or arich
air-acetyleneflame (for doing chromium, tin or barium by air). Analysiswithout buffering may produce
erroneously high readings.

For Calcium, Strontium and Barium: UseLithium buffer & Lanthanum release agent

Lanthanum isgenerally used for the alkaline earths to minimize the chemical interferences from phosphate and
occassionally sulfate. Dilute all samples, blanks and standards so that they will contain 2000ppm (0.1%) of both
the buffering and releasing elements by adding 10ml of each solution to 100ml of prepared final solution.

For all General nitrousoxidework: UseLithium & Potassium buffers

Dilute all samples, blanks and standards so that they will contain 2000ppm (0.1%) of the buffering element by
adding 10ml of buffer to each 100ml of prepared final solution. Lithium may give better results than Potassium
in certain circumstances, depending on the sample matrix and flame conditions.
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SECTION 2.2: Operation of the 211 Automated Gas box

ON OFF

& BURNER SENSOR
@ GAS PRESSURE
€ N.O INTERLOCK

© FLAME SENSOR

@ N0 FUEL-RICH

Safety Features:

The automated gas box has been designed for pushbutton flame operation. The gas box also has safety features built in to
prevent improper operation.

1) A flame sensor, which shuts down the gas if no flame is detected.

2) A drain sensor, which preventsignition unlessthetrap isfilled with water.

3) Blow out plug sensor, which preventsignition unlessthe plugisinstalled.

4) Burner head sensor, which insures the proper burner isinstalled for the gasses used.

5) Power failure detection, which shuts the flame down safely should a power failure occur.

6) Keyboard detection, which shuts down the flame should an improper key selection be made.

Igniting the Air / Acetylene Flame:

The auto gas box has a special drain sensor that isin line with the drain tube. Fill the sensor with water by unscrewing
the top until water is seen coming out the bottom hose. If thisis not filled with water the flame will not light. Make sure
the drain sensor is hanging vertically. Connect the drain line to the spray chamber and make the electrical connection.
The other end of the drain line should go to a plastic acid resistant waste container.

1) Settank air pressure to 60psi and acetylene tank pressure to 13psi.

2) Pressand hold the [air] button on the left panel and check to see you have at least a flow of 5 for both the air and
acetylene gases. Adjust the acetylene flow up if necessary or the flame will not ignite then release the [air] button.

3) Theinterlock lights should all be off except for the [N20 interlock] light. If the burner light stays on then either
water needs to be added to the drain sensor or the burner head or blowout plug are not properly in place.
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4)
5

6)

Pressand hold the[on] button for 5-8 seconds until theflameignitesthen releasethe button. If theflame doesnot
ignite, recheck thegasflowsandtry again.

Afterignition adjust fuel down sothat itis1-2 unitslessthentheair unlessyour analysisrequiresahigher flow. At
thispoint the[on], [air] and [N20] keysaredisabled.

To shut flame down pressthe[off] button and gaseswill shut down and extinguish theflame

I gniting the Nitrous Oxide Flame:

1)
2)

3)

4)
5

6)

Removethe 3 nutsholding theair burner head in place then removethe burner head

Makesurethe o-ringisin placetheningtal the nitrousburner, tighten the 3 nutsand connect theinterlock pin. Be
careful not to over-tightenthenuts.

Pressthe[air] button and check for proper ignition flows.

Pressand hold the[ON] button for 5-8 secondsuntil theflamelights.

Pressthe[N20] button and release. Theflamewill 1% switchto abright yellow flamethento abluish, tall nitrous
oxideflame. Theflameshould have ared feather ontop of the burner about 2’ high, if not, adjust thefuel flow for
thiscondition. Do not lower thefuel so muchthat thered disappearsand try to avoid raising so much that theflame
becomeswhite. Themorefuel that isintroduced the quicker carbon will build up onthe burner dot and cause
readingstodrift. Someeementsmay requireahigher fuel flow for optimum sensitivity. The carbon can be scraped
off fromtimeto timewith along handled screwdriver whilethe Air/Acetyleneflameislit. Seesection3.2
Optimizing the Flamefor information on adjusting theflame conditionsfor maximum absorbance.

To shut off the nitrousflame (nor mal), pressthe[air] button to switch back to an air based flame, then after 10
seconds pressthe [off] button.

To shut off the nitrousflame (emer gency), just press[off] and the systemwill immediately purged| theflammable
gasesfromthe systemwith apuff of compressed air to extinguish the nitrousflamewith agentle* popping” sound.
Thisisnot aflashback but asafe*forced shutdown” of theflame.

ALL OTHER INSTRUMENT OPERATION & SET UPISTHE SAME ASTHE MODEL 210. PLEASE
REVIEW THOSE SECTIONSOF THE MANUAL.
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SECTION 3: Setting Flame Analysis Parameter s—[Cntls] key

1) If you have not already selected alibrary method do it now by pressing [lib] and selecting the proper lamp
number by using the [sel] button. When your lamp is selected use the [up/down] arrowsto select the desired
method, press[2] to load the library and then press [enter] and [esc]. Align the lamp and wavelength then
[esc] to the analysis screen.

2) Pressing the [cntls] button displays the following menu:
Note: Usethe[lef/right] arrows to change the selection then press [enter].

Display mode: The options are[absor b/emiss] or [concentration]. Thiswill automatically display
concentration after running a calibration curve.

Read-key Sampling: The optionsare[on] or [off]. Setto on allowsfor single sample analysis with or without
the autosampler. 1n this manner you can print out sampleidentifiersfrom the [smpls] page which will be
explained later. When the [read] key is pressed the instrument will ask you to enter a starting sample number
and thisidentifier will be printed on the screen and also sent to the printer if the print functions have been
turned on. Pressing the [up] arrow then the [read] key from here on out will advance the sample position by
one each time. Pressing [esc] will abort the analysis.

Read-K ey Sampling Auto-I ncrement: Automatically increments sample ID after each sampleisread when
using Read-Key Sampling

D2 Staywarm: Theoptionsare[yes| or [no]. Thiskeepsthe D2 lamp warmed up whilenot inuse. This
should be left on.

HCL Staywarm: Theoptionsare[yes| or [no]. Keepsthe unused hollow cathode lamps warmed up when not
inuse. Thisshould beleft on.

Autosampler: Theoptionsare[off] or [on]. Settoonif you have an autosampler and will be using it.

Recorder Response: The optionsare[0] or [tim1-tim8]. For using astrip chart recorder which is connected
to the rear of the instrument. Higher timing speeds provide for more dampening of the signal to the recorder.

M easurement Controls: Displaysfileinformationincluding Lamp Currentsand Integration Time.

Remote Communication Controls: The options are [off], [library/report] or [remote program]. Set to off
unless you will be using acomputer for data collection in which case it will be set to library/report.

Set Clock: To change clock settings.

Report and Display Controls: Displaysthe following sub menu:

Decimal Digits(raw data): Selectshow many decimal digitswill be displayed for absorbance. This should
be set to 3.

Conc Display Precision: Selects how many integer and decimal digitswill be displayed for the high
standard when in concentration mode.

Display Re-WriteInterval (in seconds): Selects how often the main display number will update itself. A
higher timevalueisrecommended.

Read-Key Reporting: The options are [on] or [off]. Produces a printout of results when the read,
Autozero or Reslope key is pressed.

Read-Key Report Header: The optionsare[on] or [off]. Printsthe fileinformation at the top of the
report.
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Calibration Reporting: Theoptionsare[on] or [off]. Printscalibration information during the calibration procedure as
well asthe calibration summary of resultsat theend.

Printer: Theoptionsare[on] or [off]. Activatestheprinter.

Printer PageEject: Theoptionsare[on] or [off]. Ejectsthelast pagewhentheanalysisiscompleted. Thiskeepsthe
next report header at thetop of thefollowing page.

SECTION 3.1: Setting Flame Analysis Parameter s—[Smpls] Key

Note: The[smpls] form doesnot have to befilled out to calibrate or run an analysis, it isonly useful if
you have an autosampler or you need samplesidentified on the printout.

Edit Sampleldentifiers. Allowsyou to print sample identifiers and/or set up the protocol for running the
autosampler. Fill in the table by entering your sample ID’s starting from position 1. When the [start] button
is pressed when starting your analysis the autosampler gives you the option to start at any position. By
default the software comes with position 151 labeled as Std1-blank, position 152-156 labeled as Std2 —
STD6 and positions 157-161 as QC1 — QC5. These can be changed to any position you wish. You must
identify ablank and standardsin order to run a calibration with or without an autosampler. Position 151 for
blank and 152-154 for standards should automatically appear in the calibration form without doing anything
to thistable. After entering the identifiers press [esc] twice to exit.

Note 1: If you pressthe[up arrow/down arrow] while holding the [lower case] button in the form will
advance apage at atime. If you do the same with the [upper case] button the form will advance to the very
beginning or end.

Note 2: Make sure you put aspace in the first character or leave an entire blank line between your sampleID’s
and the start of the blank & standards. Thistellsthe program to stop the analysis (and the autosampler if
applicable), otherwisethe program will run the blank and standards again after your samples are finished.

Note 3: A dash (-) inthefirst character space of alinetellsthe software to skip that sample.

Note 4: Pressing [esc] will abort arun.

Note 5: Your standards can be entered low to high or high to low, just make sure the blank goesfirst.

Renameall Samplesto Default: Will restore the default sample ID page if changes have been made. Thisis
also accomplished by pressing [Align] from the Cal Form.

Blank Std Cup: The Blank standard cup number and description as defined on the Cal Form

which changes automatically when the curveis cal cul ated.

Max Std Cup: The Max standard cup number and description as defined on the Cal Form which changes
automatically when the curveiscalculated.

Sample Order: Allowsyou to run up to 4 gc checks or check standards during the course of an analysis. You
can also perform automatic autozero’s and reslope’s. I1n the loc column put in the tray location of the
standard, gc check, reslope standard or blank you wish to run. The columns before, interspersed, and after
indicate that the functions you select will be carried out before, interspersed during, or after your regular
samplesarerun. The functions available are none, rdlp, autozero & read. This meansthat with any of the
standards/samples that you enter into the loc column you can choose to do nothing with it, reslope on it,
autozero onit, or simply read it as a sample/standard/gc check. Inthis screen you can also specify how often
to run this group of standard/samples when interspersed is selected.
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Sample Replicates: Designates how many times each sampleisto be read.
Stabilization time: Designates the length of the read delay before the sample isanalyzed.
Rinsetime: Designates how long the autosampler will rinse between samples.

SECTION 3.2: Sengitivity Check / Optimizing the Flame

Sensitivity check
You may wish to perform asensitivity check before calibrating to verify that the burner systemisworking
well and adjusted properly. Light the flame and aspirate your high standard. Make note of your absorbance
reading. Look upin Tablel: Flame Atomic Absor ption Concentration Rangesin the back of this manual
for the average absorbance obtained for “CAL MAX” standard under the “ Sensitivity Check” column. If you
are unable to obtain absorbance readings similar to those on the table, you may need to go through the burner
alignment procedure again, clean the nebulizer and burner head (see Section 10 & 11 Troubleshooting and
Maintenance) and/or optimizetheflame.

Optimizing the Flame

Most elements run well with alean blue flame. Asaresult, setting the fuel at 4 on the flow-meter and

adjusting the burner height with a business card as described in Section 2 is sufficient for most el ements.
However, for elements requiring richer flames (including those requiring nitrous oxide), or if you are having
trouble achieving the sensitivity check, optimizing the flame may improve your results. Starting with the
burner head 4mm below the beam, light the flame and | et the burner warm up afew minutes while aspirating
de-ionized water. Zero the instrument then aspirate your high standard. Slowly increase the fuel (turn the fuel
adjust counter clockwise) while watching the absorbance reading until you reach the best absorbance. 1f
increasing the fuel does not improveit, try decreasing instead (If you are running nitrous oxide, be careful not
to decrease below the ¥2” cone). Sinceincreasing fuel will change the height of the flame, you should then
adjust the vertical burner adjustment in the same manner.

SECTION 3.3: Calibrating Standardsand Analyzing Samples— [Cal] Key

FLAME CALIBRATION FORM

CUP NAME CONC ABS
151 Blank Autozero 0.000
1562 Std 1 5.0 0.000
153 Std 2 10.0 0.000
154 Std 3 15.0 0.000

0

0

0

0

0
Smp enemy: 3.734 Bkg energy:  3.132
Abs: 0.086 Bkg abs: 0.002
<ESC>: Exit <HELP> <CNTLS>: Calcnts

Note: You should check the[help] menufor alist of specia key functionsavailableto you.
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1) Pressthe|[cal] button. The screen will display the calibration form with cup 151 as std1- blank and 152-154

2)

asstd's2to 4.
Note 1. Thefirst standard (at the top of the table) must always be the blank.
Note 2: The default settings define Std 2 asthe “max” standard, which is necessary to define for
emission analysis but may beignored for other calibrations.
Note 3: If the Calibration Form had previously been edited, other datamay be present. Pressing
[align] here restores the above default sample data.
Note 4: You may wish to set up your own cup numbers and identifiers for use on the Cal Form by
editing the sampleidentifiers under the [smpls| menu (see section 3.1)
Note 5: A cup number, name and concentration value must be present otherwise an error will
result.

Press the [down arrow] to highlight 152 then press [sel] button to move the cursor to the conc
column and enter in the concentration of the standards you will be analyzing. Typein the value of the
standard and press [enter] or [down arrow] to enter the value. If you have less than 3 standardsto run you
can highlight the cup you want to remove then press and hold the [upper case] button then press [del] and
[enter] to remove theline. If you want to add a 5" or 6" standard type in the cup number of 155 or 156
under 154 and press [enter]. The sampleidentifier will be brought over from the [smpls] page automatically.
To enter more standards you can add appropriate identifiers on the [smpls] page.

Pressthe[cntls] button.

a.) Select theunitstoreport resultsin using thearrow keysand pressenter when complete.

b.) Selectthecurvetypeunder degree. Linear requiresaminimum of 1 standard, 2" requires 2 standards, etc.
For best results, use at least 1 more standard than required. You should be ableto obtain agood caibration curve
with 2 or more standards using 2™ order fit. Usethe option for 3 or 4" order curvesfor more standardsonly if
necessary.

c.) Select how many standard replicatesto run for each standard.

Therest of thisform containsdatafrom thelast calibration for referenceonly. Press[esc] toreturnto calibrationform.

3) Before starting make sure the instrument and flame have been on for at least 5 minutes. The background

corrector should always be on for any analysis below 450 nanometer. Pressthe [start] button and follow the
directions at the bottom of the screen. Aspirate the blank and pressthe[enter] key. Alwaysallow 5 seconds
between aspirating a blank/standard/sample, and reading asampleto let the sample equilibratein the flame.
An absorbance reading of 0.00 will fill in. Aspirate the 1% standard and press [enter]. If you selected to run
more than 1 replicate the software will prompt you read the standard that number of timesthen it will report
the average under the abs column. Continue for all standards.

4) When finished pressthe[cal] button to calculate the curve. If you have made any errors either by selecting

the wrong degree or the standards were improperly prepared resulting in a curve that could not befit, it will
be reported here. If there are no errors press the [yes] button to calculate the curve then press the [enter]
button to look at the curve. Examinethe graph. If the calibration curve appearsto be “falling off “ the data
points, press [esc], then [cntrls] and change the Polynomial Degree to alesser value. Then press[esc| then
[cal] and recalculate the curve and look at the plot. If your absorbances are higher than about 0.600, you
will most likely require at least a 2nd order curve with 3 standards for agood fit as most el ements are only
linear to thisvalue. If for some reason an improper read was made while calibrating you don’t have to
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perform thewhole calibration over. You can highlight the cup position and presseither the[a/z] or [read] buttonto
update the absorbance reading then recal cul ate.

5) After you've viewed a satisfactory curve, press [esc] twice to return to active analysis where you can now
read your samples. Theinstrument display will read continuously as you aspirate your samples. For best
results, press the [read] button to have the instrument perform an integration of the signal for the time
specified inthelibrary. Thiswill provide a more accurate and reproducible reading as the softwareis taking

an integration over several seconds then reporting an average of the result.

Note 1: Itisawaysagood ideato check ablank and a standard before starting your run and every 5 or 10 sample to insure accuracy.
It is possible for any atomic absorption instrument to drift over a period of time due to changing conditions. You can reset your
curveif drift occurs by aspirating the blank and pressing [a/z] then aspirating your high standard and pressing [rslp] at any time
then continuing on with your samples.

Note 2: Your high standard should always be slightly higher than your expected results. If you try to run asamplethat is
significantly higher than your highest standard you will receive a concentration over-range error message.

Note 3: When afile has been loaded into aturret position it will stay there until anew fileis selected in thelib screen. When a
calibration curve is applied, it to will stay there until a new curveisrun. Therefore, if you use the same lamp, turret position
and standards and have not loaded a new file to the turret position it is possible to recalibrate the instrument from day to day
without even going to the calibration form. Simply let the the instrument and flame warm-up for 5 minutes then from the
active analysis screen aspirate the blank and press [a/Z] then the high standard and press [rslp]. Aslong as the absorbance
values are close to what they were previously the instrument will recalibrate by adjusting the previous curve that was saved and
you can run your samples.

Automated Analysis

If you will be using an autosampler and you wish to run fully automated pressthe [start] key and your samples
will run according to the protocol you set in the Smpls page starting at the position you specify. You can set up
the Sample Order table under the [smpls] key for the autosampler to read, autozero, or reslope any of your
standards before, during or after the run (see section 3.1) You can run manually with an autosampler if you turn
read key sampling on. Inthis mode, after pressing [read], [A/Z], or [Rdlp] the screen will ask you to enter a
cup location. Enter anumber then press[enter] twice. After thissampleisread you can pressthe [up arrow]
to select the next sample.

Manual Analysis

1.) If you do not have an autosampler you can still use the [start] key. The screen will prompt you for a sample
position and that identifier will appear according to what you entered in the smpls page and the sample order
table asin the Automated Analysis. Thisallows you to set up a protocol for checking QC standards during
the run so the operator is prompted to check them at certain intervals. After setting up the options under the
[smpls] key as described in section 3.1, pressthe [start] key, enter the starting sample #, press[enter] then
simply aspirate your sample and pressthe [enter] key again. If the Auto-increment option on the[cntls]
menu is ON, the sample number will automatically increment for the next reading. Pressing the [up arrow]
after the read is complete will advance the cup position to the next position in the smpls page.

2.) If you do not need to set up aprotocol for sampling, you can start your run using Read-Key Sampling which
givesyou the option to press[read], [A/Z] or [rdlp] at any time during the run while still using sample
identifiers.

3.) If you do not need to set up sample ID’s or you only have a couple of samplesto run you can skip the smpls
page (make sure that read key sampling is off if you do this). Just run your standard curve as usual then go
to the active analysis screen, aspirate your samples and press[read]. If you do not want to press [read] for
each sample you can press [enter] when you are in the active analysis screen and the instrument will read
continuously. Be awarethat if you read continuously the result will not be integrated, it will only bea
“snapshot” of the concentration at that instant. You must use the [read] key if you want the result integrated
at thetimeyou specified.
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SECTION 3.5: Emission mode

1) Set up asyou would for absorbance except choose an emission file from the library and do not change the
mode to concentration.

2) Remove the lamp from the top turret position or move the turret to a position that does not have alamp.

3) Turn the wavelength to the approximate correct position. Press[align], turn on the flame and aspirate your
high standard. If alow energy error occursyou will need to press [align] again. Optimize the wavelength

for maximum energy using thewavelength knob. Press[Rdp] whenyou arefinished to set emissionrangeto 100
and enter theactiveanalysisscreen.

4) Aspirate your blank and press|[a/z]. Aspirateyour high standard and press [rslp]. Aspiratethe blank again

and press[a/z]. Thiswill setthepmt gaintothe proper level. Theemission countswill show about 100.0 for your
high Standard.

5) If you want sampleidentifiers on the printout press[smpls] and fill in the table as usual, if not you can skip
this step.

1) From the active analysis screen pressthe [cal] key. Set up the calibration information just as you would for
absorption then pressthe [start] key and follow the instructions to calibrate. The software will prompt you
to run your high standard, then perform areslope automatically. Then the calibration will proceed asin
Absorbance mode. Calculate as usual then return to active analysis and run your samples.
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SECTION 4. Basic Operating Procedures - Graphite Furnace Technique

THE M-220 GRAPHITE FURNACE SYSTEM & AUTOSAMPLER

TheM 220 graphitefurnace utilizesarapid, frequency-
induced heating technique, coupled with accessible multi-
step microprocessor control. The M220 graphite furnace
uses 50 uL capacity graphite cuvettes (p/n BS007-0699),
pyrolitically coated furnace cuvettes (p/n BS009-1504),
or L’Vov platform cuvettes (p/n BS-220-2697).

Each element in the 210V GP library has a preconfigured
furnace method, which isdesigned for use when
analyzing dilute agueous samples. The use of matrix
modifiersisstrongly recommended in all graphite furnace
work. Consult the standard conditions listing Section 6
for the elements of interest when selecting the

appropriate matrix modifiers. Thefurnace methods should be
adjusted when andyzing other complex samples, for instancebiologica fluids, wherethe matrix containsvery highlevels
of dissolved or suspended materials (see Section 2: Editing a Method).

SECTION 4.0: Ingalling the Graphite Tube

Window:

i
Detent Bar \.

Graphite Tube

Electrodes

1) Turnthefurnacedetent bar (located below and totheleft of theleft hand quartz window) either forward or back to
rel easethe pressureon thefurnace assy.

2) By hand spread thefurnace cooling towersgpart andinsert thegraphitetube. It iseas est to sart thetubeinto theright hand
contact ring first thenlevel it off and squeezethe cooling towerstogether. Linetheholeinthegraphitetubeupwiththetop
holeinthe contact ring asbest you can theninsert apipettetip through the contact ring holeand into the hole of the
graphitetubeto center thetube holewiththe contact ring hole. Whenthisisset push thedetent bar back into position.
You should check thetube positionwithasmdl flashlight whenfinished tomakesureitisinthe proper position.
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SECTION 4.1: Aligning the Furnace

1) Load thedesired library into alamp position as described in section 2. Furnacefiles use the designation furn3in the
file, make surethese arethefilesthat are loaded.

2) Hold abusinesscard in front of theleft hand furnace window to see thelamp image. If itisnot centered through
the window use the horizontal and vertical adjustments at the front of the furnace assembly to center it.

3) Tofinetunetheadjustment , pressalign and watch the bargraph asyou adjust the sameknobsto get the most energy
throughthefurnace.

SECTION 4.2: Aligning the Autosampler
1) You'll first need tofamiliarizeyoursdlf witheach key switchfunction onthe220AS Autosampler’sfront pand. The
followingisalig of dl key switch names, descriptionsandlocations.

A.RESET:

STATUR

* l=l-=

(2) If pressed and rel eased, actsthe sameasthe power-up sequence. Eachmotor isinitidized usngan
optical-sensor and thepogitionsstoredinmemory. A rinsecycleisperformedandthearmisplacedinthe
SAFE pogtion.

(2) If heldfor 4 seconds, resetspodition relativeto motor phase (al motors). Otherwisesameas(1). Thisis

usadif bothlightsblink during operationwhichmeansa
“Motor Error” hasoccurred.

B.HOME/CAL.:

C.TUBE:

D.CUP:

(1) Toggles between HOME and CALIBRATED arm position modes. Initialy in CAL mode, arm positions
areas previoudy cdibrated (retained during power-off). Toggling to HOME (asindicated by “ Status’ led)
provides higher arm positions for TUBE and CUP commands (for when the probe has been disturbed).
Toggling between HOME and CAL does not affect the calibration.

(2) If held during power-up: Suppresses power-up reset

toalow testing of motorsindividualy.

Movesarmto thefurnace HOME or CAL position.

(2) Movesarmto cup HOME or CAL position.

(2) Holding thisbutton down will first movethearmto acup position, thenlift thearmtothe SAFE
position, moveand/or rotatethetray to position 1 and movethearm into the cup.

The CUP and TUBE commandsdo not affect the calibration.

E.STEPUP:

If arm has been put in either TUBE or CUP position, movesarm one step up (or repetitively if held).
Thenew arm positionisstored asthe CALIBRATED position.

F.STEP DOWN:

If arm hasbeen put ineither TUBE or CUP position, Movesarm one step down (or repetitively if held).
Thenew arm positionisstored asthe CALIBRATED position.
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1)

2)

3)

4)

5)

30

AS Sipper Prob Sipper ProbeTip Inspection Mirror

Pressthe[HOM E/CAL] button. The POWER light will go off and the STATUSwill come onto show that you're
operatingin HOME mode.

Put one of the sample cupsinto position 1. Press and hold the CUP button for 4 seconds. The arm will
immediately move to the cup’s home position, then, after afew seconds, the autosampler arm will move to
the SAFE position, the tray will rotate and/or move to line up position 1, then lower the arm back to the
cup’'sHOME position.

Using the [STEP DOWN] button, lower the arm ‘ step by step’ into the cup until the Sipper Probe Tipis
approximately 1/16 of an inch or more off the bottom of the cup. If you go too far, usethe [STEP UP]
button to move the arm back up a step. This CALIBRATED position is automatically stored into the
autosampler memory. The STATUS light will blink until either the other arm position is calibrated or another
motion command isgiven.

Press the [TUBE] button to move the arm to the ‘Home' position on the Graphite Furnace side. Using the
[STEP DOWN] button, lower the Sipper Probe ‘step by step’ into the Graphite Tube until it'stipis
approximately 1mm of the bottom of the tube. With the D2 background lamp off, use the included inspection
mirror to look in the right-hand side Furnace Window to check the probe’s depth.

During operation, the ‘POWER’ and ‘ STATUS' lightswill indicate the state of the autosampler. The
following table may be used as aguide for autosampler states:

POWER STATUS STATE

off off power off

on off ready

blinking(fast) — Not communicating
blinking(slow) off Performing acommand
off on Home Mode

off blinking Arm partly calibrated
blinking blinking Motor Error (press and

hold “RESET” to clear)



SECTION 4.3: Setting Furnace Analysis Parameter s—[cntls| key

These methods are designed for general purpose analyses of dilute aqueous samples. The use of matrix modifiers
isstrongly recommended for most graphite furnace work (see section 13). The furnace methods will have to be
adjusted when analyzing other types of samples, for instance biological fluids, wherethe matrix containsvery
high levels of dissolved or suspended materials.

Many of the parameters for furnace work will be very similar to those of flame so they will not be repeated here,
only thedifferenceswill be explained.

In the [cntls] page the item furnace/vapor controls has been added as described below:

Peak Timing: The options are auto, armed and fixed.

Auto: The software will automatically determine the integration window for the peak during calibration.
Armed: The software will set the window for the next reading. For best results, this setting should never be
used for calibration.

Fixed: The operator setsthe peak delay and duration manually by observing the largest peak. Fixed settings
arepreferred for calibration when maximum sensitivity isneeded.

Set Peak Delay (in seconds): Thetimefrom the Y -axis at which the integration begins.

Set peak Duration (in seconds): The length of time the integration will last.

Note: If you want to set your own values for delay and duration peak timing must be set to fixed

Replot Last Peak: Plotsthe peak of the last analysis. A White bar at the top of the plot showsthe areaused in
integration.

Furnace Program: Displaysthe entire furnace program. No changes should need to be made for ordinary
agueous analysis. However if you are working with organic or complex sample matrices you may need to
adjust ash time and/or temperatures. You may need to adjust the Dry and cool time and/or temperaturesto
accommodate your cooling apparatus. To edit afurnace program, highlight the step to change and fill in the
appropriateinformation.

Furnace Clean-up Cycle: Runs afurnace program with no sample introduction to clean out the graphite tube.

FURNACE PROGRAM
# PhaseName Temp time
0 Initialize 80 10.0
1 Dry-ramp 250 10.0
2 Dry 250 5.0
3 Ash-ramp 850 10.0
4 Ash 850 5.0
5 I nt-flow-off 850 0.0
6 Autozero 850 3.0
7 Data-start 850 1.0
8 Atomizeramp 1950 15
9 Atomize 1950 35
10 Int-flow-on 1950 0.0
1 Burn 1950 15
12 Data-stop 1950 0.0
13 cool 80 5.0

<ENTER>toedit <ESC>toexit
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EDIT FURNACE PHASE

Current furnace phase:
9 aomize 2400 5.0

Select phasetype:  atomize
Set (END) temperature 2400
Set time 5.0
Insert/add phase

Delete phase

<ESC> to exit <ENTER> to save

To Delete the selected phase, highlight Delete Phase, and press [enter].
To Insert a phase Before the selected phase; highlight I nsert/Add Phase, and press[enter]. To Modify the
existing phase, use the [up/down arrow] keysto scroll to Select Phase Type. Usetheright arrow key to select
the type of phase desired (listed below), and press[enter]. To modify a Time or Temperature setting, highlight
the corresponding line and enter the new value. Press[enter] after each modification or the system will remain
unchanged.

Initiallize defaults general operation of gas, internal and external only, sets initial temperature
Init-Miniflow  defaults gas flow for internal, external and mini-internal flow, sets initial temperature
Dry sets time at temperature for dry stage

Dry-Ramp sets ramp time and final temperature for dry stage

Ash sets time at temperature for ash stage

Ash-Ramp sets ramp time and final temperature for ash stage

Atomize sets time at temperature for atomize stage

Atomize-Ramp sets ramp time and final temperature for atomize stage

Burn sets time at temperature for burn-up stage

Burn-Ramp sets ramp time and final temperature for burn-up stage

Cool sets cool time and temperature

Autozero time-based event (usually 3 seconds before atomization)

Data-Start time-based event (begin just before atomization, time delays atomize step)

Data-Stop time-based event (ends data collection)

I nt-Flow-On turns internal internal gas on (mini-flow stays on)
Int-Flow-Off  stopsinternal gas flow (mini-flow stays on)
Alt-Flow On turns alternate gas flow on (mini-flow stays on)
Alt-Flow-Off  stops alternate gas flow (mini-flow stays on)

End default command to stop furnace program

To exit from any screen to the previous screen after changes have been made, press[esc]. The new settings will

be active the next time you start the furnace. After all changes have been made, press [esc] from the main
controls menu to return to the Active Analysis Screen.
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SECTION 4.4: Setting Furnace Analysis Parameter s—[smpls| key
Additionsto the flame menu are asfollows:

Extra Sample/Dry Cycles: Normally set to 0. If the samples you are running are below the detection limits of
the instrument you can concentrate the sample by making numerousinjections. The furnacewill dry each
injection without performing an atomization. After the sample has been loaded the number of times specified
the rest of the furnace program will run as usual.

Dry Cycle Cool Time: Used in conjunction with extra sample/dry cycle. Thisisthe time in seconds from the
end of the dry cycle to the introduction of the next injection.

Rinse Time: The amount of time the autosampler rinses after an injection.

Sample Volume: Amount of sample to beinjected. 20uL isthe standard volume but up to 50uL can be used.
Be awarethat if you increase the volume you will have to lengthen the dry step in the furnace program.

Matmod Spec: (optional) The name of the matrix modifier can be entered.

Matmodl1 Cup: Enter the tray position that the modifier isin. 47 isdefault.

Matmodl Volume: Enter the amount of modifier to add to each standard/blank/sample. 5uL isthe normal
volume. Enter O if no modifiers are being used or you have pre-mixed the modifier into you standards, blank
and samples.

Matmod2 Cup: Enter thetray position that the 2" modifier isinif you are using one.

Matmod2 Volume: Enter the amount of the 2™ modifier to add.

Set Matmod Cup Defaults. Sets modifier cup positions back to default .

After all changes have been made, press[esc] to return to the Active Analysis Screen.
SECTION 4.5: Calibration and Analyzing Samples

Matrix modifiers for furnace work

When running many elements by graphite furnace, it is necessary to add matrix modifiersto all standards
including the blank as well as your samples. Their purposeisto normalize the desired element into aformthat is
not easily volatilized (from halogens in the ashing step) or into aform suitable for atomic absorption (asin
preventing carbides due to organic carbon). The following procedures are general recommendations for using
matrix modifiersfor improving performancein graphite furnace applications. These formulationswill also serve
to stabilize the metalsin some inert form so a clean sharp atomization is seen. They are suggested starting points
and the actual conditionsfor optimal analyseswith your samples may vary. Try adjusting the levels of matrix
modifiers added by 20% and seeif stability or sensitivity of the signal improves, if so change it another 20% till
you see no change or adecrease in quality of the data.

500 ppm Mg-NO + 2000ppm NH -PO : Universal matrix modifier for:
Transition metals’ Cr, Mn, Fe, Co, Ni, Zn
Heavy metal (TCLP): Cd, Pb, Tl, Sn

1000ppm Mg NOs + 200ppm Pd NOz OR 2000ppm Ni-NO for all hydride forming metalsfor:
As, Se, Sb, Terarely s
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For samples with high levels of salt (NaCl): Seawaters, high saline sol, physiologicals (serum, blood, urine):

Add 1500ppm NH -NO matrix modifier solution to eliminate hal ogen losses, can usein conjunction with other
modifier solutions. Cah use up to 4000ppm for very high levels of salt.

For samples with high levels of biological/organic carbon: Serum, urine, blood, high algae water,
foodstuffs:

Make prepared solutions to contain 2-5% HNO to help oxidize the organic carbon and reduce carbide | osses,
can usein conjunction with other matrix modifiér solutions.

General recommendations:

Refractory metals (Ti, V, Cr, Si, Al, Mo, W, Ba) will form carbides unless nitrate (NO3 salt or acid) is present.
0.2% Nitric acid should be added in addition to matrix modifiers. For the hydride metals, the preferred modifier
IS 1000ppm Mg-NOs + 200ppm Pd-NOs since palladium will have the same basic affect as Ni-NOs and not
contaminate the graphite tube with nickel for future analyses. Most of the heavy metals form volatile halides, so
be sure that there is no salt left after the ashing step (you can see the smoke coming out the top of the graphite
tube).

Graphite Tubes:

There are three basic types of tubes used in the graphite furnace:
Pyro-Coated Tubes are used for most elements. The pyrolytic graphite coating improves the sensitivity of
carbide-forming metals
Un-coated Tubes are more economical and provide greater reproducibility for certain elementsincluding
L ead and Cadmium.
Pyro-Platform Tubes provide aflat surface for sampleinjection. Although these tubes are generally more
expensive, they provide greater longevity and possibly better stability.
Before calibration, it is best to make sure the best tube for your analysisisinstalled and that it isin good
condition. See Section 11.2 for instructions on changing tubes.

Gas Flow Settings
Note: The furnace must be activated using the Read or Start key before flows may be adjusted.

The Buck 220GF Power Unit has 4 flow meters on the front:

1) Sheath Gasis Argon flow outside the tube. It’s purpose isto prevent the Oxygen in the atmosphere from
causing the rapid combustion of the Graphite Tube. The Sheath Gas should be set to 1.25 mL/min, or about
half way up the scale.

2) Internal Flowis Argon flow inside the tube. The purpose is to remove unwanted compounds from the
furnace tube as they are vaporized or ashed. The Internal Flow should be set to 200 uL/min. Theinternal
flow isturned off during Atomizeto allow data collection.

3) Mini-Flowisalso Argon gasflow in the tube, but the flow remains ON during atomize. Mini-Flow is used to
reduce the sensitivity of the Analyte and/or peak duration. The flow isnormally set to 50 uL/min to start,
then increased to obtain the desired peak.

4) Alternate Internal Flow isthe optional flow of another gas (possibly Oxygen or Air) used during the analysis
of special types of samples.



Calibration

1)
2)

3)

4)

5)

6)

Make sure the argon regulator is set to 40 psi and the valveis open. Check that the cooling water isflowing
(about 1.5 liter/minissufficient).

If you would like to use the Auto-peak Timing, make sure that Peak Timing is set to Auto in the Furnace/
Vapor Controls menu, then skip to step 4.

If you are setting the peak timing manually using the fixed timing mode, make sure that Peak Timing is set to
Fixed in the Furnace/Vapor Controls menu. Read your high standard using the [read] button. After the
furnace program ends, Press [esc], then [cntls], then highlight Furnace/Vapor Controls and press[enter].
Use the Replot Last Peak function to examine the peak and select the proper peak delay and duration so that
the entire peak isintegrated including the tail. Press [esc] then enter the valuesin for peak delay and
duration. You may return to replot last peak to check to seeif the white bar, which denotes the area of the
curve which will be integrated, coversthe entire peak.

Pressthe [cal] button. By default the blank isin cup 41 and std’s 1-3 are in cup’s 42-44 but you can specify
any location. The blank must be in the top location on the calibration form. Enter in the concentration values
and curve parameters just as with flame (see section 3.3). For best results, run at least 3 replicates for your
blank and standard when running agraphite furnace analysis. The absorbance for your blank will be taken
into account when the calibration curveis calculated.

Pressthe [start] button. If you have an Autosampler, it will first inject the high standard and run the furnace
program. If you are using Auto-Peak Timing, the software will determine the best integration window for the
peak then continue on with the blank and all other standards.

If you don’t have an autosampler , the software will give directions at the bottom of the screen to instruct
you when and which standard to pipette by hand.

When the standards are done, you can examine the datafor inconsistencies. If one of the standardsis not
consistent, you can read that standard again by using the arrow keys to highlight the standard and press read.
The software will automatically run the same # of replicates for the standard. After you are satisfied with the
data, press[cal] to calculate then [enter] to view the plot. If the curveis satisfactory, press[esc] 3timesto
return to the active analysis screen.

Automated Analysis

If you will be using an autosampler and you wish to run fully automated pressthe [start] key, enter the cup
number you would like to start with and your samples will run according to the protocol you set in the Smpls
page (see Section 3.1). You can run manually with an autosampler if you turn read key sampling on. Inthis
mode, after pressing [read] the screen will ask you to enter atray location. Enter a number then press [enter].

Manual Analysis

1)

2)

3)

If you do not have an autosampler you can still use the [start] key. The screen will prompt you to inject
samples according to what you entered in the Smpls page. Using the [start] key, the system will instruct you
to run the specified number of replicatesfor all samples. Simply inject your sample when prompted and
pressthe[enter] key. The software will automatically turn off theinternal flow for better manual injections.
If you do not need to set up sample ID’s or you only have onetest sample to run you can skip the Smpls
page. Just run your standard curve as usual then go to the Active Analysis screen. With read-key sampling
OFF, inject your sample and then press [read]. If you would like aprintout turn read key printing on. The
software will not turn the flow off for a second injection.

If you run samples using the [read] key with read-key sampling ON, you can run any number of replicates
for each sample and the software will automatically turn off flow before each injection. Sample Idswill be
used, but if they are not necessary tey will default to S1-S40. Turnread key printing on to print theresults.
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SECTION 5: Running Cold Vapor and Hydride

Cold vapor for mercury and hydride for arsenic, and selenium uses very much the same graphicstechnique as
graphite furnacein that a peak of afixed duration will be obtained as apposed to flame where there is a steady
state signal aslong asyou are aspirating something. The differenceisthat achemical reaction in the reaction
vessel will cause the peak as opposed to using the furnace or furnace program.

1)
2)

3)

4)

5)

6)
7)

8)
9)
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Setup the cold vapor or hydride system as explained in the respective manuals.

Select the (Hg-CV) filefrom the 210 library if running cold vapor for mercury. Select (As-hydride) or
(Se-hydride) if running arsenic or selenium by hydride. Peak up the lamp and wavelength as normal and
allow the system to warm up.

Setup the cntls and smpls page as you would for flame. The peak timing is normally preset for the
maximum range allowed in the library since Cold Vapor and Hydride Peaks are very broad

Pressthe [cal] key to enter the calibration screen and enter your concentration values. Press[a/z] to zero
the absorbance.

Note: The cold vapor and hydride techniques are very dependent on timing for proper quantitation. Try
to use the same timing between injecting and pressing the [enter] key.

Note: When running mercury cold vapor it's always a good ideato press[a/z] before reading standards,
blanks or samples because due to the nature of mercury the lamp will most certainly drift during the run.
Press [start] and the software will instruct you to inject the reagent (as specified in the accessory’s
manual). Inject the reagent into the flask with your high standard and press [enter] immediately following
injection. A graphics screen 28 secondsin length will appear and as the reaction takes place the peak will
appear. Theintegration window (bar on the top of the screen over the peak) should span most of the way
acrossthis screen.

Wait for the absorbance reading to come back down near zero then press[a/z] again to zero the
absorbance. Inject the reagent into your blank and immediately press[enter].

Continue this procedure for all remaining standards running them from low to high.

Calculate and view the plot just as with the flame or furnace.

When running samples you have the same options for manual analysis aswith the flame (see section 3.3).
The software will instruct you to inject the reagent for each sample. The reslope function only works for
the flame analyses since thisisthe only method using a*“forced zero” calibration curve.



SECTION 6: EditingtheLibrary

Passwords

There are two different levels of passwords that can be used on the Buck 210 AA. Both Level 1 and level 2 can
be used to make changesin thefile libraries as well as other parameters. The two passwords and their differences
areasfollows:

. Level 1 (pwl)

A “pwl” password can make any changes, save, and delete element libraries that have been saved by alevel 1
password only. “pw” must be typed using the lowercase key.

. Level 2 (PW2)

A “PW2” password can make any changes, save, and delete element libraries that have been saved under alevel 1
or alevel 2 password. “PW” must be typed using the uppercase key.

Once apassword is entered, the Buck 210V GP remainsin “password mode” until the 210 isturned off so you'll
only haveto enter a password once while you' re optimizing your library file. You enter apassword by pressing
the [L1B] key while on the active analysis screen. Select option <3> Enter A Password, then type the password
and press enter. Options for saving and deleting library fileswill then appear on the menu.

Changing Measurement Controls

Certain settings may be stored in the library so they are automatically |oaded every time you run that analysis. If
you change one of these settings and then load a new element library in the same lamp position without saving it
you will lose the changes. The majority of the settings that can be saved are in on the Measurement Controls
menul.

1) Library Name; Many operators who run only afew elements like to keep them grouped together in the
library so they are easier to find. Thelibrary nameislimited to 16 characters. You may, for example, start
each library namewith theinitialsfor your company. You MUST change the library name before you can
save changes. The Library name can also be changed on the LI B menu.

2) Method; If aelement does not have alibrary with the method you wish to run, you can create a new
library with the desired method. For example, If you load the library for Ca_D2_422.7 (Air/Acet Flame
Meth), you can change the method to Graphite Furnace on the M easurement Controls menu. Simply
highlight the existing method and toggle through the method options using the arrow keys and press
[enter] when you get to the method. Not al elements can be run using all methods so you should check a
applications resource before proceeding. Graphite Furnace programs and other settings unique to the new
method may have to be entered before you can obtain accurate results.

3) Lamp Currents; If alamp from another manufacturer is being used which requires adifferent lamp
current setting or your Buck lamp needs to have the current adjusted, you can change lamp current on the
measurement controls screen. Change the Peak pulse value so that the ave current is the value desired.
(NOTE: ave current = 25% of peak pulse). For example, if aSmaave current is desired type [020] then
[enter] for peak pulse. The ave current will change to 5 when [enter] is pressed.

4) PMT Volts; Thisistheinitial PMT voltage setting when the library isloaded. You will not normally
change this setting since the PM T voltage is set automatically when you Autozero.

5) DC Suppress; Preset for best results, no need to change this setting.

6) Data, period; Preset timing variables, normally no need to change this setting

7) Integration Time; Thetime the software integrates when you press [read] during a Flame Analysis. You
can increase the integration time to improve reproducibility.
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8) Maximum Peak Timing; Setsthelength of the peak window for Furnace and VVapor methods. Select 14 or
28 second windows using the arrow keys.

9) Background Gain; Preset for best results. Automatically set with Autozero from thealign screen.

10) D2 Background; Preset ON for el ementswhich can make useof it.

11) Wavelength, Slit; Designationsyou can changefor librariesusing aternate wavelengths.

12) Lamp; Designation you can changefor library using adifferent lamp.

Calibration Curves

Calibration parameters (options under calibration controls except replicates) can be saved for the active analysis.
The points for the calibration curve will not be saved. However, the curve without the points can be viewed for
futurereference.

Saving Libraries

You cannot overwrite the master library filesthat are preprogrammed into the 210V GP. However, you can save
thisinformation by creating anew library name and saving the current analysisinformation under this new name.

After making your changes, use the [esc] key to get back to the active analysis screen, then pressthe[lib] key.
Enter the desired password by selecting <3>.1f you have not already changed the name under Measurement
Controls, select <1> Enter alibrary name. The current library name will then come up (Example : Pb-Furn3-
283.2). You can then use the right arrow key to move the cursor to the part of the name you'd like to change.
Then, using the [del] key, you can erase some or all of the name. After typing the new name, it may look likethis
example: Pb-Blood-283.2 (in this case the new name describes alibrary for running lead in blood). To save the
changes, select <4> Save Active Analysis, and respond by pressing the [yes] key when prompted. You can delete
alLibrary you' ve created by selecting <5> Delete Active Analysis. You cannot alter or delete the master library
files.
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SECTION 7: Method of Standard Additions

If the sample matrix is unknown and interferences are likely, the method of standard additions may be used
instead of the standard calibration technique used by the Buck 210'sinternal software. The Buck 210 cannot
read out the concentration of a sample using this method. However, the results may be tabulated manually from
the Buck 210’ s absorbance reading using one of the following procedures.

SA.1 The standard addition techniquesinvolves preparing new standards in the sample matrix by adding known
amounts of standard to one or more aliquots of the processed sample solution. This technique compensates for a
sampl e constituent that enhances or depresses the analyte signal thus producing a different slope from that of the
calibration standards. It will not correct for additive interferences which causes a baseline shift. The simplest
version of thistechniqueisthe single-addition method. The procedure is asfollows. Two identical aliquots of the
sample solution, each of volume VX, aretaken. Tothefirst (labeled A) isadded asmall volume Va of a standard
analyte solution of concentration cs. To the second (labeled B) is added the same volume Vs, of the solvent. The
analytical signalsof A and B are measured and corrected for non-analyte signals. The unknown sample
concentration cx is calcul ated:

S(B) V(s) c(s)
(S(A) - S(B))VX

c(x) =

where S(A) and S(B), are the analytical absorbance readings (corrected for the blank) of solutions A and B,
respectively.

Vs, and cs, should be chosen so that S(A) is roughly twice S(B) on the average. It isbest if Vs, ismade much
lessthan Vx, and thus cs, is much greater than Cx, to avoid excess dilution of the sample matrix. If a
Separation or concentration step is used, the additions are best made first and carried through the entire
procedure. For the results from this technique to be valid, the following limitations must be taken into
consideration:

1. Theanalytical curve must belinear.

2. The chemical form of the analyte added must respond the same as the analyte in the sample.
3. Theinterference effect must be constant over the working range of concern.

4. The absorbance data must be corrected for any additive interference.

When greater accuracy isrequired, the method of standard addition SA.2 found on the following pageis
recommended:

SA.2 Add equal volumes of deionized water and three standards containing different amounts of the test element
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to 4 aliquots of the sample. The aliquots must also be of equal volume. Read the absorbance of each solution
and plot as shown below. The concentration of the standards is taken as the X value, with the sample assigned
the value X=0. When the resulting line is extrapol ated back to zero absorbance, the point of intersection with
the horizontal axisisthe concentration of the unknown.

Sample vs. Calibration
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(courtesy of BUCK SCIENTIFIC, Inc. Applications Department, Norwalk, CT).

The method of standard addition is subject to certain limitations, which must be taken into consideration when
examining theresults. The curve must be within the liner range of the analysis. For the best results, the slope of
the curve should be nearly the same as that of the standards alone. The diagram above shows atypical
relationship between the sample analysis (upper curve) and the curve of the standard solutions.

If the slope of the standard addition curve differs by more than 20% of the standard curve, the results are
suspect. In addition, the effect of interferences should not vary with concentration of the analyte or other
componentsin solution. Spectral interferences are not corrected for by this method; use suitable background
correction (i.e., deuterium, giant pulse, etc.).

Graphing the results enablesthe analyst to visually determine the validity of the results by checking for linearity,
and by comparison with acurve of the standard solutions; however it leads to some uncertainty in determining
the concentration of the unknown. For the highest precision, the unknown should be determined by calculation
from:

[u] = 0.25{(3x) - [{45x?- (£x) {43x3XY - 5X3Y}}

where: [u] is concentration of unknown
[y] isan absorbance value for each corresponding concentration, x
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SECTION 8: Flame Techniques

OVERVIEW

This section describes standard conditionsfor Flame Atomic Absorption Spectroscopy (FAAS) techniques.
These ttechniques utilize combustion mixtures of either air-acetylene (A-A), nitrous oxide-acetylene (N-A) or
argon-hydrogen (Ar-H). While nearly all elements can be determined in an A-A flame to some extent, thisis often
not the best type of flameto use. The flame mixtures given in this section are those which provide the greatest
sensitivity for each element. In order to provide good sensitivity, an optimal combustion mixture will have the
following characteristics:

1. reaches an appropriate temperature for excitation of the analyte.
2. supplies chemical agents necessary to convert or stabilize the analytein the atomic form.
3. reduces or eliminates spectral and/or chemical interferences.

The working temperature and ranges of the various flame types are given below, with the oxidizing gas ratio
having the hottest temperature in each range. Both chemistry and temperature are influenced by the oxidant-to-
fuel ratio. A fuel rich acetylene flame provides a highly reducing environment due to the excess amount of carbon
radicals. Thissuppressestheionization of easily oxidized elementsand resultsin greater sensitivity for elements
such as chromium and tin.

An oxidizing flame burns hotter than areducing flame and creates | ess spectral interference in the near UV for
elements such as nickel and zinc, which are not so easily ionized. The hotter temperature provides agreater
proportion of excited atomsto the analysis, thereby increasing the sensitivity for these elements.

Characteristics of Different Combustion Mixtures

OxidantFuel  Average Temperature  Temperature Range

Air Acetylene 2300 2120 to 2400
Nitrous Oxide  Acetylene 2750 2650 to 2800
Argon/Air Hydrogen 400 350 to 1000

There are about 13 elements that form refractory oxides and cannot be dissociated in even the hottest air-
acetyleneflame. It isnecessary then to use anitrous oxide-acetylene flame for these elements. The N-A flame
has the advantage of being able to decompose refractory compounds, but suffersfrom relatively higher noise
caused by emission radiation from combustion by-products (CN, CH and NH). These by-products can also
cause specific interferences with some elements where the emission spectrum overlaps an absorbing line.
Sometimesthistype of interference cannot be removed by background correction, making analysisvirtualy
impossible. Inthevery hot N-A flame, an ionization suppressant must be added to the sample (usually a
Potassium or Lanthanum salt) to prevent the analyte from being lost to the analysis through ionization.

Elements with characteristic wavelengths near the start of the vacuum UV range show considerableimprovement
in sensitivity with an argon-hydrogen flame. It isnot yet certain what atomization mechanisms occur, however, it
isgenerally agreed that hydrogen has an activerolein the process. Because of it’s very high transparency the Ar-
H flame gives particularly good sensitivity for Arsenic and Selenium.

A more sensitive technique, hydride generation, doesn’t require any modification of the combustion mixture. In

thistechnigue Arsenic and Selenium are converted to the Arsine or Selenine gas and swept into aquartz cell
heated by the flame. The hydride technique is used when highest sensitivity for these elementsisrequired. In
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A more sensitive technique, hydride generation, doesn't require any modification of the combustion mixture. In
thistechnigue Arsenic and Selenium are converted to the Arsine or Selenine gas and swept into aquartz cell
heated by the flame. The hydride technique is used when highest sensitivity for these elementsisrequired. In
this casethe A-A flameis used but only serves as a convenient source of heat. The technique uses sodium boro-
hydride to reduce the As or Se to free metal then deliversit to a Quartz “ Tee Tube” which iswarmed by the
flamein beam of the Atomic Absorption Spectrophotometer. Buck Scientific offersthe Model 1018 Hydride/
Cold Vaporaccessory which provides gas controls, glassware and mounts for thisanalysis. This system makes use
of the Buck 210V GP's “peak-picker” software to analyze the data. Buck Scientific also offer the Model 420
Continuous Flow Hydride system which allows you to analyze data using flame integration.

Since elemental Mercury hasasignificant vapor pressure at room temperatures, and is extremely volatile at 500
C, itisbest performed using aflame-less technique. The most common isthe Cold Vapor technique which
reduces the Mercury to free metal in an acid solution using stannous chloride or sodium borohydride then
delivered to an absorption cell mounted in the beam of the Atomic Absorption Spectrophotometer. Buck
Scientific offersthe Model 1018 Hydride/Cold Vapor Accessory for Mercury analysisusing the Buck 210VGP's
“peak-picker” software.
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SECTION 9: Interferences

There are basically three categories of interferences that can occur in flame atomic absorption work, termed
physical, chemical, and spectral. Chemical interferenceis most often encountered and is caused by lack of
absorption of atoms bound in molecular combination in the flame. This occurs when the flame is not hot enough
to dissociate the molecule. Phosphatesinterfere with Magnesium, Calcium and Barium, and are overcome by
adding Lanthanum to the solution. Similarly, Silicainterferesin the determination of Manganese and can be
eliminated by the addition of Calcium.

Forming other compounds with theinterfering materials may also eliminate chemical interferences. Although
matrix modifiersare primarily added to increase the sensitivity of the analysis, they may also be used to eliminate
or reduce interferences.

Highly refractory metal oxides, especially those of the rare earth metals, do not dissociate at the temperature of
an air-acetylene flame. Other metal s dissociated into the atomic state often recombine with oxygen in the flame
so rapidly that further atomization is not possible. In these cases an alternate combustion mixture is used, most
often a nitrous oxide-acetylene flame, to provide greater heat for decomposition.

If an element in the atomic state becomesionized in the flameit’s absorption spectrawill change, effectively
removing it from the analysis. Thefraction of ionized atomsin the flame increases with increased temperature,
and at the heat of anitrous oxide-acetyleneflame nearly all elementsare significantly ionized. Thistype of
interference ismost pronounced for elements such as Barium, which isreadily ionized but requireshigh
temperature excitation for analysis at the usual concentration range. |onization can generally be controlled by
the addition of alarge excess (>1,000 mg/L) of an easily ionized element such asK, Na, Li or Csto the sample.

All metalsare not equally stablein adigested solution, especially if it contains only nitric acid, and not nitric and
hydrochloric acids together. The digestate should be analyzed as soon as possible, with preference given to
Antimony, Barium, Molybdenum, Silver and Tin. Precious metalsarelesslikely to plate on to plastic containers
than glasswhen making dilutions.

High concentrations of dissolved solidsin the sample may result in interferencesfrom physical (non-atomic)
absorbance such aslight scattering. If background correction is not used, the sample can be re-analyzed at a
nearby, non-specific wavelength*. If an absorbanceisfound at thiswavelength, it is dueto aphysical effect and
the sample should be diluted and/or treated by afiltration, digestion or extraction procedure to remove the
interference.

* All hollow cathode lamps emit not only the line spectra of the element comprising the cathode, but also that of the fill gas and
other incidental impurities; therefore, it is always possible to find an energetic line somewhere near the resonant wavelength of the
element of interest which will not respond to the element, but will respond to physical interferences.
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Physical | nterference can occur with some sample matrices when the instrument is calibrated using agueous
standards. Samples and standards should be monitored for viscosity differencesthat may alter the aspiration rate.
Theseinterferences may be eliminated by diluting the samples or by mixing standardsin asimilar matrix.

Spectral interference can occur when an absorbing wavelength of an element present in the sample but not being
determined fallswithin the width of the absorption line of the element of interest. The results of the
determination will then be erroneously high, due to the contribution of the interfering element to the atomic
absorption signal. Interference can also occur when resonant energy from another element in amulti-element
lamp, or from ametal impurity in the lamp cathode, falls within the band-pass of the dlit setting when that other
metal is present in the sample. Narrowing the slit width may sometimes reduce this type of interference.

Molecular spectraof certain common compounds have broad absorption profiles and can produce a positive
interference; that is, the measured absorbance is greater than the actual absorbance of the analyte. Thetable
below illustrates some common mol ecul ar absorbance bands:

Table 3: Overlapping Spectra of Some Common Analytes (Source: Norris & West; Analytical Chemistry;,
1974, V46, p. 1423).

Overlapping

Analyte Wavelength Element Wavelength
Aluminum 396.15 Fe 396.11
Bismuth 206.17 I 206.16
Calcium 422.67 Ge 422.66
Cadmium 228.80 As 228.81
Chromium 359.35 Hg 359.35
Ne 359.35
Copper 217.89 S 217.92
324.75 Fe 324.73
324.75 Eu 324.75
327.40 Fe 327.45
Cobalt 253.65 Hg 253.65
241.16 Pb 241.17
Iron 213.86 Zn 213.86
Lead 217.00 b 217.02
Lithium 323.26 S 323.25
Magnesium 285.21 Fe 285.21
285.21 Hg 285.24
Manganese 279.48 Fe 279.47
403.31 Ga 403.30
Mercury 253.65 Co 253.65
Nickel 231.10 b 213.15
352.45 Fe 352.43
Palladium 247.64 Pb 247.64
Platinum 271.90 Fe 271.90
Silver 338.29 Fe 338.24
Strontium 460.73 Fe 460.77
Vanadium 250.69 Si 250.69
308.21 Al 308.22
Zinc 213.86 Fe 213.86



SECTION 10 - TROUBLESHOOTING, TIPS & TECHNIQUES

Section 10.1: Low Absorbance / Stability

About 95% of problemsarerelated to the burner system or thelamps. Theinstrument’selectronicsand opticsrarely
fal.

PROBLEM: LOW ABSORBANCEPOSSIBLE CAUSES:

1) Wavelengthisnot tunedin correctly or ispeaked onthewrong spectra line. Some elementshave many spectral
linesinthe sameregion, linesother than the primary linemay giveyou much lessabsorbancethanthe primary line. This
iscommonwithnickel. Any element that callsfor a0.2nm dit will have morethan one spectral lineintheregion.

2) Nebulizer either blocked, not tuned correctly or needsreplacement dueto extended use. Check for blockageinthe
samplecapillary (thisusualy occurswherethe plastic capillary meetsthenebulizer). Theuptakeratefor thenebulizeris
typically between 8- 10 ml/min. With aburner head that iscold turnontheair (no fuel) and aspiratewater. Onawell
peaked nebulizer you should seeagood mist coming from the burner head dot. Asanebulizer degradesyou may
noticethat theflow rate required for peak sengitivity increases.

3) Burner system out of alignment. For maximum sengitivity the path of the burner dot must bedirectly undernegth the
path of thelight beam. Refer to Section 2 of thismanual for aignment instructions.

4) Fuel / air ratio not correct. Most elementswork well with alean blueflame, however some e ementsmay give
better sensitivity withmoreor lessfuel. Any element that specifiesarichyelow flame condition needshigher fuel
settingsto achieve the sensitivity stated in the standard conditions section of themanual. Refer to thissection for
suggested flame conditions. If you have problemsmeeting the sensitivity spec, experiment with flame condition for best
results(seesection 3.2).

5) Burner height not correct. Certain elementsmay a sowork better if the burner head islowered. If youincreasefuel
flow chancesareyou will need to lower the burner head aswell for peak sengitivity.

6) Acetylenetank low. Astheacetylene pressuredropsyou may encounter adecreasein absorbance and anincrease
inbackground dueto acetone. Sincetheamount of acetonein the acetylene varies, werecommend you changethe
tank when the pressure drops below 75psi. Failureto do so may also result in damageto theflame controlsinthe
insrument.

7) Impact bead not adjusted correctly. Thisshould not normally need adjustment unlessthe nebulizer hasbeen removed
and replaced or the bead hasbroken. Theimpact bead islocated at therear of the spray chamber directly acrossfrom
the nebulizer. To adjust the bead peak up on any lamp and appropriate wavel ength, make sure the background
corrector isoff then autozero theinstrument. With acold burner head turntheair on at thefront of theinstrument and
aspiratewater (DONOT TURN ON THE FUEL AND LIGHT THE FLAME). You should seeamist coming from
the burner head. If not adjust the nebulizer for best absorbance on the main display then using a2’ wrench adjust the
impact bead for best absorbance. (NOTE: DONOT ADJUST THEBEAD TO FARCLOCKWISEORIT MAY
RUN INTO THENEBULIZER AND BREAK). If you are unsure asto the proximity of the bead to the nebulizer you
can removethe spray chamber and remove the blow-out plug on theleft side. The bead should be acouple of
millimetersfromtheend of the nebulizer.
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PROBLEM: DRIFT OR FLUCTUATION IN READINGS
POSSIBLE CAUSES:

1) Lamp. Todetermineif it isthe lamp turn off the flame and all gasses. Zero the absorbance and watch the
display. After warmup drift should be less than 0.001 per minute and noise should be lessthan +/- 0.002. Most
lamps perform much better than this. If thisis stable the problem is probably with the burner system.

If alamp driftsor isnoisy, selecting adifferent operating current may help. Lamp energy valuesfor the

210V GP should be 3.000 or greater in a0.7nm dlit and in the upper 2'sto low 3'sfor a0.2nm dlit.

2) Burner system. If drift or noise only occurs during your run then the burner systemisin doubt. Check that
the drain isworking properly. There should be a steady drip or flow. If thereisany water buildup inthedrain
block you will most certainly get adecreasein absorbance. A gurgling sound from the burner isagood
indication of this. Make sure the small clear tubing isin the drain elbow to eliminate air bubblesin the elbow.
Make sure the end of the drain tubeis not submerged in the waste water. Try readjusting the nebulizer. A new
nebulizer may be needed. Make surethere are no leaksin the burner, check the o-rings.

3) Thermal drift. If thelab is subject to temperature changes the optical bench of the instrument may shift
causing aslight changein energy. To determineif thisisthe problem peak up the wavelength for maximum
energy and zero the absorbance. If after a period of time the absorbance drifts go back and repeak the
wavelength. If you can adjust it for more energy then the wavelength has drifted off peak resultingin an
absorbance change.

4) Vibrationsinthelab can also cause wavelength drift. Make sure any vibrating equipment including air
compressors are not near the instrument.

5) Unstable supply gaspressure. Although the instrument hasinternal regulation, supply pressure change can
cause fluctuation of absorbancefor any element that isflame sensitive, particularly iron. Air supply: Many
failures of the pneumatics or excessive noise in results can be attributed to contaminated air or acetylene. Anair
filter isamust when using an air compressor for your supply to filter out oil, water & particulates. It should be
cleaned on aregular basis. Theinside of the plastic bowl should be cleaned with water and soap and the filter
element with ethyl alcohol or similar solvent. Refer to the manufacturersinstructionsfor complete information.

PROBLEM: YELLOW /ORANGE FLAME
POSSIBLE CAUSES:

1) Acetylene: If you notice your flame becoming orangein color and it is not due to your samplesthereis
acetone coming from the tank, you should shut down when thisis noticed. A new tank should sit for at |east
several hours undisturbed before use to let the acetone settle. Eventually liquid acetone will appear in the flow
tube of the acetylene. For thisreason do not let tank pressure drop below 75psi. Asyour tank pressure drops
more acetone will be introduced resulting in decreased absorbance signal and increased background
levels.MISCELANEOUS:

1) A 0.500 absorbance screen is supplied with the instrument. It should result in .450 to .550 absorbance when
inserted into the light path. Thisindicates the electronics are working properly.2) Your standards, samples and
blank should be prepared in the same matrix as your samples so

asto avoid erroneous results.
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SECTION 10.2.1: Error messages

NOTE: If theinstrument has been set up correctly pressing[a/z] in“Active Analysis’ screen should clear most
error messages.

LAMPCURRENT ERROR

1) TheHollow Cathode (element) Lamp is not working

2) Theworking lamp position does not match the lamp selected in the software (ie; the lamp number on the top
of the active analysis screen should be the lamp position in use as well as the number on the plug.

3) If the message goes away when the D2 Lamp isturned off, check to seeif the background corrector lamp is
not functioning.

4) If thelampisflickering or unclear there isagood chance the lamp is bad.

5) If thelamp isflickering on and off when you touch the connector, the lamp connector (#210-0550) may need
to bereplaced. If possible, test another lamp in the same lamp position to verify the problem.

6) If thelampsarelit and are not flickering or unclear, there may be a problem with the Power Control PCB
(#210-2006). If possible, test another lamp in the same lamp position to verify the problem.

UNDER RANGE ERROR

1) If theerror occurs while aspirating a sample, a sample of too high a concentration has been aspirated which
has absorbed all the energy from the lamp.

2) If theerror occurs with the flame off, something is most likely blocking the beam from the lamp. You may
use awhite business card to check the beam from the lamp.

CONCENTRATION OVER RANGE

After calibration has been performed a sample has been aspirated which is greater than the highest standard.

OVER RANGE ERROR

Lamp energy hasincreased for some reason in the [active analysis| mode from what it was in the [align] mode.
Pressing [a/z] should re-set the gain circuitry and clear the error.

RESLOPE ERROR

The standard that you are trying to reslope on is either incorrect (not the high standard) or the absorbance has
drifted dramatically from what it was when the calibration was performed.

AUTOZERO ERROR

The blank has drifted dramatically from what it was or the signal is fluctuating too much. The error may be
caused by abad lamp or a contaminated blank if the error only occurs when aspirating the blank.
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BACKGROUND ERROR
The signa from the D2 lamp has changed. Pressing [a/z] should reset the gain circuitry and clear the error.
CAN'T DIRECT REPORT

The user istrying to output data but the printer or remote computer has not been turned on in the software. A
printer or remote computer must be connected to use the [START] function from the “Active Analysis’ screen.

PRINTER ERROR
The instrument istrying to print but the printer is not responding.

FURNACE NOT INSTALLED: Furnace Accessory “OFF’ on theinitialization screen. Turn the Buck 210 off,
then hold the uppercase key down and turn it back on to get to the initialization screen. After turning the option
“ON” with the left or tight arrow key, you must press <enter> to lock in the setting. Press <esc> to return to
ActiveAnaysis

VERY LOW ENERGY or NO ENERGY

1) Check that the lamp turret # and socket # being used match the lamp number at the top of the screen. Only
onelamp at atimeiselectrically modulated so if the incorrect position is selected you will receivea*low
energy error” or “lamp current error”. Thelamp # is changed by pressing the “sel” button in either the
“activeanalysis’ or “lib” mode.

2) Pull the lamp out of the turret and reconnect then look at the lamp. The image should be a bright dot in the
center, the image should not be fuzzy, diffused or arcing to the glass.

3) Whilelooking at thelamp pressthe“sel” key continually from the “active analysis’ screen. When thelamp
number at the top of the screen matches the lamp you are looking at you should see a change in brightness of
thelamp. Thisindicatesthat thelamp isbeing modul ated and that the lamp circuitry is probably functioning
correctly.

4) Check that the wavelength and dlits are set correctly.

5) Make surethe proper element lamp isinstalled.

6) Check all lamp positions. It ispossible that only 1 position is not working correctly.

7) If the problem only occurs when the background corrector is on then there may be an energy mismatch
between the hollow cathode lamp and background lamp. Autozero from the Align screen should correct the
gain to offset this mismatch.

8) Turnthewavelength to read 000. At or very near thiswavelength the grating is parallel to the slits and the
energy should be very high (5.0 or greater).

9) Remove thetop right cover of the instrument and check that the wavel ength mechanism appearsto be
operating as you turn the wavelength knob. The Grating arm should be perpendicular to the wavelength
micrometer such that the stainless steel ball linesup withiit.
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SECTION 10.2.2: Software Reset

Should the text on the screen become corrupted or missing characters are noted you may be able to restore the
original library by using thefollowing procedure:

1) Turn power off.

2) Pressand hold the [upper case] key and turn on power.

3) Whenthe*Initialization Menu” appears on the screen release the [Upper Case] key.

4) Scroll to (enter password) and press [enter].

5) Typein“PW2" holding [upper case] for the“PW” and releasing for “2”.

6) Press[esc].

7) Scroll to “Restore Default Settings’ and press [enter].

8) Press[ESC] to get to the Active Analysis screen.

Thiswill load default librariesinto each lamp position. You should now try to load alibrary into each lamp
position while looking for signs of memory corruption such as strange characters. If the problem persists,
contact Buck Scientific for replacement software chips (#210-0616) to correct the problem.
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1)

9)

SECTION 10.3 Replacement Part Assembly Instructions
SECTION 10.3.1: D2lamp installation and alignment

Remove the top left cover of the 210 be removing the 2 screws at the back.

Before removing the old D2 lamp, peak up the energy and wavel ength and lamp alignment on any hollow
cathode lamp. Note the energy value from the align screen on a piece of paper.

Turn off the power to the 210.

Disconnect the cord to the D2 and remove it from it’s holder.

Install the new D2 lamp in the holder and connect the cord.

Turn power on to the 210.

Press<ALIGN>

Alignthe D2 lamp by sliding the lamp back and forth in the holder and/or 1oosening the bracket and moving
it up and down. . Roughly center the lamp so the image from the hollow cathode lamp is centered through
the hole of the D2 lamp. Use the bar graph as you would to align the hollow cathode lamp alone except in
this case you need to maximize energy for both the D2 lamp and hollow cathode lamp signals.

Fine tune the hollow cathode lamp adjustment. You should not have to make any large adjustment to
maximizethe HCL. The value should be very close to when the old D2 lamp was there.

10) Make sure everything istight and re-install the cover.

SECTION 10.3.2: Impact bead alignment

NOTE: Thisprocedureisonly to be performed when a new nebulizer isinstalled or when nebulizer and
burner alignment fail to correct the low sensitivity or air flow problem.

1)

2)

3)
4)

5)
6)
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If the impact bead isin an unknown position or the nebulizer has been changed, the initial position of the
bead should be checked. Remove the spray chamber from the mount and remove the blow out plug. The
impact bead should be approximately 1 mm from the end of the nebulizer. Adjust as necessary and replace
the burner system.

The burner and nebulizer should be peaked up according to the manual as best you can before performing the
following procedure.

Make sure the burner head is cold (room temp).

Turn onthe air only then zero the absorbance. Aspirate water and at this point you should see mist coming
from the burner slot.

The impact bead adjustment nut islocated at the rear of the spray chamber.

Using a half inch open end wrench (or if it loose enough you can turn it by hand) turn the nut slowly in one
direction or another and note the absorbance value. Adjust the nut for the highest absorbance value you can
get. Make sure not to turn the nut to far clockwise as thiswill force the bead into the nebulizer and break the
bead.



6)
7)
8)

9)

SECTION 10.3.3: Micrometer alignment / Wavelength calibration

With the micrometer out of the instrument turn it to the second hash-mark from zero.

Dial the wavelength counter to 000 and have the dlit at 7 angstrom. The right front and right top panels
should be off theinstrument. Theright front panel should be set up in front so the keyboard can be accessed.
Power should be off at this point.

Install the micrometer onto the fork and through the bracket on the left. Do not tighten the setscrew on the
bracket so the micrometer can be adjusted.

Power on the 210.

Install alamp, preferably with wavelength between 300-400nm, and call up thefile for that lamp. Dim the
lightsin the room.

Press <CNTL S>, then go to measurement controls and set the PMT volts to —100 (to protect the PMT from
excess light). Remove the long black monochromator cover.

At the back left of the monochrometer isthe exit dlit located on the slit wheel that turns. The detector isin a
small black housing behind it.

Theimage of the lamp can be seen near the dlit asavertical line. Theimage will move asthe micrometer is
moved left and right.

Try as best to align the micrometer (left or right) so that the image is going through the exit dlit.

10) Tighten the set screw on the micrometer shaft bracket so that it does not move. Do not over-tighten or the

micrometer will not turn.

11) Replace the monochrometer cover and proceed to the “wavelength calibration” section.

Wavelength calibration

1)

2)

3)

4)

Press the (align) button and slowly move the wavelength back and forth around 000. The highest energy
should occur at 000 wavelength, the numerical value for the energy should be above 5.0. If thisisnot so
follow the procedures below:

Pull the wavelength knob out to disengage the gears then rotate the digits (holding the gear in place) so that
000 coincides with the highest energy reading then tighten the gear. If the highest energy appearsto be
below zero than the gear will have to be loosened first so that the wavelength can be turned negativeto find
the peak.

Check the upper end by tuning to the wavelength of the lamp in use and see that the highest energy occurs at
the specified wavelength. Make any further adjustments as necessary.

Turn off power and replace covers.
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1)

2)
3)

4)

5)

1)
2)

3)

4)

5)

6)

SECTION 10.3.4: Removing theelectronics modules

Make suretheinstruments power isturned off beforeremoving any electronic modules
since High Voltage may be Present!

FRONT PANEL

Remove top right cover by loosening the two screws holding it in back. Lift the back of the cover enough to
clear the screws, then pull the cover backward to remove.

Remove the 2 screws from underneath the front panel.

Remove the front most screw from the right side panel of the 210 with a 3/32" alen wrench (supplied in 210
packing kit)..

Remove the screw from the left side of the front panel. To do this the screw can be accessed through a hole
in the burner shield. On older 210’'s the shield may have to be removed by taking out the 3 screws around the
perimeter of the shield, once screws are out the shield can be removed.

The front panel can now be removed. If the cables need to be disconnected, |abel the cables before removal
to makere-installation easier.

210-0616 SOF TWARE CHIP SET

Remove the front panel. You should not have to disconnect any cables to change the software.

Look for the EPROM’s located in sockets U224 and U225 in the bottom left hand corner of the circuit
board. These chips are rectangular and have a small white label reading “V3.XX, C&D” and “V3.XX, E&F".
You can remove the chips by carefully prying them up using aflat head screwdriver, aslong asit does not
have amagnetic tip.

Install the new EPROM'’ s in the proper |ocation taking care not to bend any pinsin the process. Keep in mind
that the notch in the top of the chip should line up with the notch on top of the socket. The socket number on
each chip should correspond with the number below the socket on the board. Take care to make sure you
have grounded any static charge before installing the chips since they are static sensitive devices.

If you need to install anew 210 library chip aswell, you'll find the library SRAM in socket # U222 near the
EPROM'’s. You can carefully pry it up with ascrewdriver like the others. When installing the new library
chip, thereisarecessed dot in the corner of the chip that should end up on the end of the socket where the
notchis. Be careful not to bend any pins and double check that all pins arein the socket. Double check that
the top of the chip (the end marked with the recessed dot) is on the notched side of the socket or the library
chip will be permanently damaged when you power the instrument up.

Turn on the instrument while holding down the “upper case” key. keep holding the upper case key until the
initialization menu appears on the screen. If screenisblank, double check that the chipsareinstalled in the
right location, are oriented properly and have no bend pins.

Ontheinitialization screen, use the left and right arrow keysto change the furnace, furnace autosampler,
flame autosampl er, printer and/or clock optionsto “yes” and press enter after each change. Change only the
options for the accessories you have.

210-2000 SYSTEM PCB

1)
2)
3)
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Remove Front panel
Remove the intensity knob from the front panel.
Disconnect the Display Ribbon Cable.



1) Removeall screws holding the board to the panel.
2) Wheninstalling the new system PCB, be careful to align the connector for the keyboard before screwing
down.

210-2002 KEYBOARD

1) Remove System PCB
2) Remove screws keyboard to the front panel
3) Remove the standoffs holding down the keyboard while making note of their location.

998-1046 LI1QUID CRYSTAL DISPLAY

1) Removethe System PCB

2) Remove screws holding the display to the front panel

3) Transfer the backlight power cable extension to the new display and run past the bottom of the system PCB
beforere-assembly.

210-1006 POWER SUPPLY

1) Remove front panel but you do not have to disconnect any ribbon cables.
2) Unplug the power connectors from the Power Control PCB.

3) Remove the screw from the bracket on the front of the power supply

4) Remove 2-4 screws holding the power supply to the 210 chassisin the rear

210-2006 POWER CONTROL PCB ASSEMBY (LAMP POWER SUPPLY)

1) Removethe Front Panel. Only the large 36pin ribbon cable going to the Power Control PCB needsto be
disconnected.

2) Unplug the 3 power supply plugs from the right side of the Power Control PCB.

3) Removethe 3 or 4 screws holding the finned heatsink to the rear of the 210.

4) Slowly pull the supply outward to expose the aluminum cover but do not pull all the way out. Remove the
screws holding this cover on. Again, label all cables before removal of supply to makethingseasier. Onceall
cables are removed the supply can be pulled out.

DETECTOR (PMT OR PHOTOMULTIPLIER TUBE)

1) Remove the top right cover

2) Attherear left of the optical baseisasmall black cover held in place with 2 screws, remove this cover.

3) “CAREFULLY"!!I remove the detector from the socket by wiggling back and forth while at the same time
pulling up (try to grab the detector by its base so as not to break the glass envelope). Once removed, putin a
safe place. The detector isvery expensive so exercise extreme caution.

210-2004 PREAMP ASSEMBLY

1) Removethe Front Panel Assembly.

2) Removethe PMT

3) Removethe 2 screws on either side of the hole where the detector was. You will need to hold the nuts
underneath the optical base to prevent them from turning. The preamp is enclosed in the small metal case.
Once the screws are removed the pre-amp assembly can be taken out.
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211-0621 FLAME CONTROL PCB

1)

2)
3)

Remove left side top cover by loosening the two screws holding it down in the back. Then lift the back up to
clear the screw heads, slide the panel back then lift the front up to expose the PC Board.

Disconnect the 4 cables to the board making note of there location.

Unscrew the transistor from the cover first, then the 4 screws holding down the board.

211-0623 FLAME SENSOR PCB

1)

2)
3)

4)
5)

Remove the burner assembly including the X-Y Table by removing the two screw in the front of the burner
compartment.

Remove the 5 screws securing the burner shield and slide it out far enough to access the flame sensor PCB
Be careful with the white wire, whichisthe low current 500V feed for the flame sensor which does not go
down immediately after power shutdown due to capacitors on theline.

Disconnect the two plugs to the board and unscrew the two screws to remove the board.

When installing the new board, make sure the small hole in the black flame sensor cover lines up with the
hole in the shield. If not, slide the sensor up or downinit’s holder to align.

220GF REPLACEMENT PARTSIGBT PCB ASSEMBLY, PCB MAIN

1)

Tofind out if the IGBT assembly is bad we first need to check they’ re drivers. When the IGBTs burn out they
amost always burn out they’ re drivers and/or regulators aswell as possibly damaging some lands on the
Printed Circuit Board due to excessive current drawn through these circuits. As aresult, we recommended
that the PCB be replaced along with the IGBTs. With the IGBTs (plugs P8 & P9) disconnected you can
power up the bad board to see what other components are bad. DO NOT TAKE MEASUREMENTS ON
THE CIRCUIT BOARD WITH THE IGBTSCONNECTED BECAUSE THERE COULD BE
LETHAL VOLTAGESON THE BOARD WHEN THE IGBTSARE CONNECTED. Also and
accidental shortson the IGBT driver section of the board could blow the IGBTsif they are connected. With
the IGBTs (P8 & P9) disconnected you can power up the furnace board and make the following
measurements with a DC voltmeter to determine what components are blown:

a. Measure the output voltage of each LM78L 15 Regulator (U216, U221, U218) to seeif they are
putting out 15 volts. If any are putting out the proper voltage then that regulator and it’s associated
driver chip are probably both O.K.

b. If any are not, remove the associated TC1426CPA driver chip and check the voltage again. If the
output of the regulator is O.K. now, just the driver chip is blown. If the output of the regulator is still
not approximately 15volts, then both the regulator and driver chip are bad.

c. If any of theregulator or driver chips are blown then the IGBT PCB assembly (part # 220-1090) must
be replaced. The main PCB (# 220-0021) must be repaired, however we recommend replacement
since the board cannot be tested under similar load without risking another set of IGBTSs.

The IGBT are high speed, high voltage switching devicesthat control the duty cycle controlling the temperature

of thefurnace. It is often impossible to explain their demise since the driver circuitry is damaged when they
blow. Good grounding isimportant since the circuit breaker will not trip if all circuits are not properly
grounded. Before connecting anew IGBT PCB Assembly to arepaired main PCB, compete the ‘ Furnace
Printed Circuit Board Test’ as outlined on the next page.

2.Disconnect 220VA C Furnace Power Cord.



3. Tomakeit easier to work on the furnace, rotate the instrument so you can access the Furnace Control Box
from the rear. To accomplish a complete electronics test you will need to access the instrument’s software
So rotating the instrument clockwise 90 degrees and supporting the right side with atall stool or cartisa
good way to accomplish thiswithout disconnecting water or gaslines.

4. Remove the 6 screws on the top part of the back cover on the Furnace Control Box and fold the top half
down, exposing the Circuit Board. Remove the screw holding the regulator (U222) to the heat sink shield,
then remove the 4 screws holding down the shield. Clip the wiretie holding the IGBT wires down to the
back cover if applicable. Carefully disconnect the other 3 or 4 plugs across the top of the circuit board, then
lift up the top half of the back cover and remove the 6 screws on the bottom half of the back cover to
remove the back cover with the circuit board attached.

5. Disconnect the incoming water line from the outside of the IGBT heat sink and the outgoing from the
inside. Removethe4 IGBT mounting screws on its heat sink and remove the IGBT PCB assembly with
the sink from the power unit box such that you can access the terminal block.

6. Loosen the screws on the terminal block and remove the wires one by one, making note of their location
for re-assembly. Check all connectionsto the IGBTs for corrosion and make sure there are no stray strands
that could short to another terminal. A bad or erroneously wired connection on one of the IGBT terminals
can cause them to blow again. Reconnect the transformer and capacitor according to the following wiring
diagram:

220-1090 IGBT PCB

5 Green/Yellow Wire, Grounding Screw

IR G4F=<IKD @

4 Black Wire, =170 V from Capacitor
3 Black Wire, Transformer Lead
2 Black Wire, Transformer Lead

1 Red Wire, +170 V from Capacitor

g0 © OO

If your unit has along ground wire running behind the transformer up to aground terminal, disconnect it. Use
the short ground wire on the new assembly instead and use the included hardware to tie it to the existing
holein the shelf.

7. Feed the control cables through the hole and mount the assembly. Connect the water connectionsto the
heat sink

8. Attach the back panel with the NEW PCB attached. Carefully connect the 4 plugs to the new circuit board
making sure al pinsare inside the receptacles. DO NOT RECONNECT IGBTS (P8 & P9) AND TRY
TO RUN THE FURNACE WITH THE OLD CIRCUIT BOARD OR YOU WILL BURN THEM
OUT AGAIN. If and plugs are misplaced the IGBTs may blow again.

9. Attach the Shield, Heat Sink to the standoffs and secure the Regulator to the shield. Be sure to connect the
ground wire to the shield. Close the Furnace box up and test with low power first.
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Thefollowing test procedure is used to make sure the main PCB isworking properly to avoid damageto the IGBTs:

1
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Physically inspect the circuit board with amagnifier looking for bad solder connections, short circuitsor burnt
lands especidly if there has been a problem with the power part of thecircuitry previoudy. The IGBTsare
sengtiveto short circuits and poor contacts evenif they are only momentary.

The printed circuit board tests M UST be performed with the IGBTs disconnected sincethereisLETHAL
VOLTAGES on the board with | GBTs connected and the power on as well as the potential to damage the IGBTs
while taking measurements on the board. With the power off, make sure the IGBTs (P8 & P9) are disconnected,
then power up the furnace.

Using an oscilloscope with atrigger lead, connect the trigger to the top (closest to driver chip U217) of 10k
resistor R230, and its ground to the bottom of C217. Set the time/div to .1 ms. Connect a 10x probeto pin 1 on
the P8 header (right most pin) and its ground to the bottom of C217. Set the volts/div to .5v. You will seethe
waveform on the scope until you activate the furnace from the 210V GP.

Onthe 210V GR, load afurnacelibrary into one of the lamp positions. Under * Controls' select ‘ furnace cleanup
cycle'. Setthe‘ cleanuptime’ for 99sec. Highlight Run Cleanup Cycle' and pressenter. If the furnace responds
with ‘ Furnace Not Responding’ or repeatsthe message ‘ Furnace Initidizing’ for more than one minute, then there
Isacommunication problem. Turn the furnace off, wait afew seconds, thenturnit on and try again. If it istill not
communicating, check that the furnace communications cableis properly installed, and check that the outputs of
regulators U214, U215, and U222 are +12vdc, -12vdc, and 5vdc respectively. You can also check the
handshaking signalsfrom the 210 on J1, using the schematic asaguide.

When the furnace responds, on the scope you Il first see the baseline with aline of small dots aboveit representing
thesmall duty cyclefor furnaceinitiaization. Then you should seethe still waveform of the burn duty cyclewhich
lookssomething likethis:

If you get thiswaveform, then thisIGBT Driver isoperationd. Try the sametest on P9, pin 1 (leftmost pin), but
you' I have to movethetrigger to R231 with ground C220 sincethe IGBT drivers are completely I solated. Both
P8 pin 1 and P9 pin 1 must have the same waveform to properly firethe IGBTS.

The center driver on the PCB drives one gate in each IGBT package. To test, hook up the trigger to R233 and
ground to C223 like above. Compare the waveforms on P8, pin 7 and P9, pin 7. The waveforms should be the
same asthe other driver outputs but the two should be * out of phase’ as shown in the diagram below:

P9, pin7:

P8, pin 7:




Both these Waveforms need to be present and out of phase to ensure the IGBTs are driven properly. Keep
in mind that you may need to restart the furnace cleanup cycle on the 210V GP if you need more time to
complete the tests. Thistest does not ensure the IGBTs are 100% safe to connect since the test cannot be
made under a proper load. However, if you complete thistest, inspect the wiring to ensure it agrees with
the wiring diagram after servicing and check for corroded contacts or bad solder connections you can be
confident that you should not have problems

7. Press <esc> on the 210 to end the cleanup cycle when you are done. TURN THE POWER TO THE
FURNACE OFF before connecting the IGBTs to P8 & P9 and closing the back of the furnace.

PROCEDURE FOR INSTALLING SOFTWARE IN THE BUCK 220GF

1.)Make sure the power is shut off and unplug the furnace box. Remove the top seven screws on the back of the
220GF furnace box and let the top half of the back down exposing the circuit board. Remove metal shield
covering the circuit board if applicable. DO NOT disconnect any wires and be careful not to damage any of the
wiring.

2.) Look for the socket labeled “U110” (this number will be upside down as you are looking on the board). The
chipinU110isa512K EPROM in adlightly larger socket so that we can expand to a bigger capacity EPROM
for future upgrades if necessary. Before removing this chip, note its orientation in the socket. The left side of the
chip ( the sidewith no notch) isall theway in the left side of the socket. the right side of the chip(notched) falls
two pins short of filling the socket in each row. The notch in the chip is still on the same side as the notch in the
socket. The new chip isthe same size and istherefore installed in the same manner.

3.) After you’ ve examined the position of the chip, you can removeit by carefully prying it up with aflathead
screw driver. Please do not discard the chip because it can be reprogrammed for future updates. Please put it in
the packaging the new chip camein and return it to us.

4.) Install the chip marked “FU110, V1.20" into the socket marked “U110” toward the left side of the socket as
described in step 2. Make sure the notch on the chip is on the same side as the notch on the socket and be careful
not to bend any pins.

5.) In order to test this new software, you must have V3.54 software installed in the Buck 210V GP, have a
furnace library loaded (Pb Furn3 for example) for alamp, and have your water and argon gas connected to the
furnace. If you’ ve never run the Buck 220GF furnace before, read the instruction manual before running.

6.) With the “read key sampling” and “read key printing” options set to “ off” under the controls menu, pressthe
“read” button to start the furnace. If ,after adelay , the instrument responds with “furnace not responding”,
check to make sure the chip as well asthe furnace cable are properly installed. Then press esc twice on the

210V GP, turn the furnace power off, wait afew seconds and turn the furnace back on before trying again. If the
furnace responds with a“furnace ready” message, you know the softwareisworking .

7.) Press ESC to stop the furnace program.
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SECTION 10.4: Troubleshooting The 211 Auto-Gas Control System

PROBLEM: BURNER SENSOR LIGHT ON:

1.) The burner head is not installed and screwed down to make contact.

2.) The*blowout plug” on theleft side of the block is not installed.

3.) Thedrain sensor is not filled with water, not plugged in or not making contact.

PROBLEM: GASPRESSURE LIGHT ON:

1.) Thereisnot 13-15psi Acetylene at the Fuel Inlet.

2.) Thereisnot 50-60psi Air at the Air Inlet.

3.) If you have along run of tubing between the tank and the instrument, you may need to turn the tank
regulator higher to overcome losses.

PROBLEM: WILL NOT SWITCH TO NITROUS OXIDE / N20O LIGHT ON:

1.) Thereisnot 50-60psi N2O at the N2O Inlet.

2.) The N20 Burner Head and/or interlock is not installed.

3.) You have along run of tubing between the tank and the instrument and you need to turn the tank regulator
higher to overcome losses.

4.) Any of the other sensors are triggered.

PROBLEM: FLAME KEEPS SHUTTING DOWN:

1.) The Burner’s vertical adjustment istoo high or low for the Flame Sensor to work properly.
2.) Thereissome other obstruction in between the flame sensor and the burner head.

3.) Tubing for Air or Fuel supply damaged, restricting flow

SECTION 10.5 — Graphite furnace tips/troubleshooting
The windows on either side of the furnace cooling towers should be cleaned regularly (they can be removed to
clean). Dirty windowswill reduce energy throughput.

When the system isfirst set up the furnace program should be checked. During the dry step use the mirror to
check the sample drying process. The mirror can be held to the right of the right side furnace window and using
the hollow cathode lamp as a backlight, the sample can be seen as a shiny surface on the bottom of the tube. It
may take alittle practice to get the angle of the mirror correct. It's helpful to turn the background corrector off
to avoid getting ablurry image. The mirror must be inserted after the message “ setting pmt voltage” disappears
otherwise an error message will result and the furnace program will not run. The sample should be completely
dry before the ash step is reached but should not boil or spatter in the tube. It should look like it slowly dissolves
into the bottom of the tube. Boiling, spattering or incomplete drying can produce erratic results or double peaks.

Using the default furnace program should be good enough for most samples however you can fine tune the
program for your samples

To optimize sensitivity start with the default program and make 50 degree changes in the atomize step both up

and down and note which temperature gives the highest absorbance and good peak shape (change both the ramp
& atomize step each time). Try to use aslow atemperature as possible to preserve tube life.
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When aligning the autosampler the pipette tip should be aligned so that the tip delivers the sample about 1 to 2 mm from
the bottom of the tube. Thetip should be touching the sample asit pulls out of the tube.

Theinside of the contact rings where the tube touches should be kept clean of deposits. This can be done with ag-tip and
some methanol, or asmall burnishing tool for more stubborn deposits. Poor contact will cause the furnace not to heat even
though it runs through the program.

Tube life depending on sample matrix should be about 100-500 cycles. If tube burning is noticed then either theargonis
contaminated with air, thereisaleak, or there is a severe draft near the instrument (a draft can displace the argon in the
furnace area).

If poor precision is hoticed using the sampler then pipette by hand and seeif it clears up.

If you get inconsistent results from the same solution, the temperatures may be set too low, or you may need some matrix
modifier to stabilize the speciesin thetube.

If your baseline does not return to zero after each run, you are getting abuild up of residuein the tube. This should be
burned up using the burn out feature, or by doing some blank runswith 10 % nitric acid to oxidize any residual organics or
10% hydrochloric acid to volatilize any metals.

Common elementslike Na, K, Mg, Ca, Zn and Cu represent contamination and may show poor reproducibility on graphite
furnace. Also sincethey arevery sensitive elements by flame there is not much need to use the furnace.

Here are some solutions for problems you may encounter while running the 220GF Graphite Furnace:

PROBLEM: 220GF WILL NOT TURN ON

1) If the Circuit Breaker stays on, but the power light is off, check your 208 or 240 VA C power source.

2.) If thecircuit breaker “trips’ when you turn it on, check to seeif there is something shorting the electrodes on the
furnace head. If the breaker continuesto trip, contact a qualified service engineer to find the short circuit in the high
voltage system.

PROBLEM: 220GF WILL NOT RESPOND TO BUCK 210VGP

1) If the“Furnace Not Installed” message appears at the bottom of the screen, see page 15 “ Configuring the Hardware”
toinitialize the Buck 210V GP for Graphite Furnace use.

2.) If the“Furnace Not Responding” message appears at the bottom of the screen, or if the “Waiting for Furnace Reply”
message remains for more than 30 seconds without aresponse, check to see that the 220GF power is on and that the
communications cableis connected.

3.) If the“Furnace Error” message appears, turn the 220GF power off, wait a few seconds then turn it back on. Wait a
minute for the 220GF to initialize, then try to start the furnace again.
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PROBLEM: FURNACE WILL NOT HEAT UPASBUCK 210 RUNS THE PROGRAM

1) If thefurnace soundsasif it would when heating up, the tube is not making good contact with the electrode. If the
tubeisold, replaceit and twist the tube around afew timesin each electrode before clamping the electrodes together. I
necessary, tighten the set screw on the detent a quarter turn to increase tension on the tube.

2.) After acouple of yearsyou may need to replace the electrodes in the furnace head to ensure proper contact. A extra
pair of electrodes are included with theinstrument.

3.) If thefurnace does not make any sound while going through the furnace cycle, aqualified service technician to assess
the power circuitry as described in Section 10.3.4.

PROBLEM: SHORT TUBE LIFE

1.) The presence of oxygen in the tube will causeit to deteriorate rapidly. If thereis any amount of oxygen in the
Argon gas, or if air from the building’s ventilation system is blowing on the furnace the graphite tubes will
not last long.

2.) Thetubewill deteriorate more rapidly at higher temperatures. Since some elements require Atomization
temps as high as 2900 degrees, tubes won't last aslong when running these elements. You can, however,
reduce the time at this temperature without sacrificing alot of sensitivity by using 2-4 Atomize stepswhere
the second is 2900 degreesfor 1 sec, for example, followed by more short steps at decreasing temperatures.

3.) Thechemica composition of your samples can cause the graphite tubesto deteriorate faster. The simplest
way to reduce this effect is by making use of the low detection limits of the system as best you can and dilute
your samples as much as you can.

Changing Furnace Transformer Taps

There are two transformers in the 220GF Power Unit Box, both with taps for 208 and 240 VAC. A qualified
electrical technician can easily changethetapsif necessary using thefollowing instructions.

1. Unplug the Power Unit from the 208 or 240 VAC outlet.

2. Remove the 6 screws on the upper half of the power unit box and fold down the top half of the back

panel. Be careful not to disturb any of the wiring to the circuit board.

3. Thesmall transformer islocated on the bottom left-hand corner of the top compartment. Move the
red wire to the appropriate quick disconnect tab.
Install the screws back in to the top half of the back panel then remove the six on the bottom.
5. Thelargetransformer provides the large step up in amperage needed to heat the graphite tube.

Connect the black transformer wire to the appropriate tab using the 10-32 pan head screw.

e
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SECTION 10.6: Troubleshooting The 220AS Graphite Fur nace Autosampler
Motor Errors

While working with the Buck 220A S you may encounter motor errors from timeto time. Thisis when the
Autosampler stops and both lights are blinking. Normally this condition may be cleared up with a“hard reset”
(performed by pressing and holding the reset button for 5 seconds). This resets the motor position with respect
to motor phase. Just pressing and releasing the <reset> button will not clear the error but merely set the
mechanisms back to home position. If the motor errors occur repeatedly, you' |l need to assess which mechanism
isat fault by watching to see what the last motion was before the error [arm movement, tray moving left/right
(trandlation), tray rotation or syringe]. Repeated motor errors may also be caused by inconsistent line voltage. If
the line voltage is consistantly higher or lower the normal (120 or 240 VAC), you may change the line voltage
selector on the power module using the following procedure:

Changing Line Voltage:

1.) Unplug the power cord,

2.) Removethefuse holder with asmall blade screwdriver

3.) Using needle nose plierscarefully pull out the small circuit board.

4.) Rotate the board and plastic indicator for the best voltage (preferably + or — 7 volts from your actual line
voltage) and re-insert the board.

5.) Re-install thefuse holder.

In the following troubleshooting guide, we will address each mechanism (as described above) separately:

PROBLEM : ARM MOTOR ERROR

1.) Make sure the Autosampler is properly aligned (see section 4.2) such that the probe does not come in contact
with the cup or the furnace.

2.) Inspect the mechanism by removing the necessary coversto seeif the motion isrestricted, or if any beltsor
pulleys are loose. You must not be able to move the arm with respect to it’s pulley and chopper or the set
screws must be tightened.

PROBLEM : SYRINGE MOTOR ERROR

1.) Check the coupler between the syringe and motor. Make sure the drive screw is screwed into the coupler as
far asit goes and that it's set screw istight.

2.) Make surethe syringe plunger isinto the coupler all the way and that it's set screw is secured

PROBLEM : TRANSLATION MOTOR ERROR

1.) Make surethetray assembly slides smoothly back and forth when the power isturned off.
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PROBLEM : ROTATION MOTOR ERROR

1.) Make sure the tray screw istight, securing the tray

Here are some other situations you may encounter with simple solutions:
PROBLEM: NO SENSITIVITY, NO INJECTION

1.) Autosampler isnot aligned properly to pick up samplein the cup.
2.) Therinse water bottle isempty. You will haveto press <RESET> several timesto purge the system after re-
filling thebottle.

PROBLEM: SIPPER PROBE TIP DAMAGED

Theteflon sipper tube can be pulled through the probe, then cut off at a 45 degree angle with about 3/8 inch
(9.5mm) of teflon tube protruding from the end.

SECTION 11.1 : Maintenance Buck 210VGP

1) Twiceayear the o-ringsshould be checked in the burner system. Removethe 3 cap nut screws holding onthe
burner head then remove. Check theintegrity of the o-ring underneath and replaceif necessary. Coating the o-ring with
athinlayer of teflon greaseisagood idea.

2) Removethescrew onthefront of thedrain block underneath the red acetylenelineand pull thedrain block out. Pry
out the blow out plug ontheleft sidewith ascrewdriver and check that o-ring.

3) If you seeanirregular shaped flame usethe cleaning tool provided to clean theburner dot.

4) Theentireburner assy can be put inan ultrasonic tank for athorough cleaning.

5) Keepthelenseson either side of the burner compartment clean for maximum energy.

6) Theinstrument doesnot needto besentinfor calibration. If your standardsread back correctly during theanalysis
thenitisfunctioning ok.

SECTION 11.2 : Maintenance Buck 220GF

Window: Graphite Tube

i

Detent Bar \.\

Electrodes
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GRAPHITE TUBE REPLACEMENT

The Graphite Tubes are a consumabl e part of the Graphite Furnace. They last between 100-500 furnace cyclesin
normal operation depending on the furnace program and the sample matrix. To change the tubes, Twist the
electrode detent to release tension on the tube. Slide the | eft electrode away from the right and remove the old
tube left side first using tweezers. Be sure to remove al remnants of the old tube. When installing the new tube,
it isbest to twist it into the ends of the electrodes to ensure good contact. Twist the detent back into place.

CLEANINGWINDOWS

If you experience aloss of lamp energy or excess background absorbance, the quartz windows may be dirty. You
can remove the windows by twisting and turning the housing to remove it from the furnace. Then clean the
windows with a cotton swab wet with alcohol.

CHANGING ELECTRODES

After ayear or two of regular use, the el ectrodes may wear to the point where the furnace not longer heatsup reliably.
A spare set of electrodesisincluded with the Buck 220GF Graphite Furnace System. Herearesometipsfor changing
electrodes:

1) Remove the Quartz windows

2) Remove the Graphite Tube.

3) Theold electrodes may be remove using a piece of %2 inch wooden dowel or equivalent to knock the
electrode out with a hammer.

4) Install theleft electrode with theinjection holesfirst. Make sure one holeis pointing straight up and the other
back towards the tubing side. You can use a4 inch “C-clamp” to easily press the electrode into the cooling
block. Slide the moving block up to the electrode (you must press the electrodes in one at atime) and apply
pressure to the outside of the blocks with the C-clamp (you may wish to use a piece of cardboard to protect
the furnace head).

5) After theleft electrodeisinstalled, you can install the more fragile right el ectrode in the same manner. If you
do not have a C-clamp available, you can turn the electrodes down with some abrasive pad or very-fine sand
paper so you can press the electrodes in by hand. Make sure you do not turn them down too much since they
should fit tightly to ensure good contact.
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SECTION 12: REPLACEMENT PART LIST

BURNER SECTION
PART # DESCRIPTION

999-2202 Burner head dlot cleaner

990-1536 “Burner head O-ring [2]

990-1333 Burner head retaining nuts[3]

990-1531 O-ring for X-Y Table[2]

210-5087 Spray Chamber only

210-6070 “Spray Chamber Only, 211"

210-0552 Spray chamber [complete] - except burner head

210-0542 “Burner head Assembly [air/acetylene], 210"

210-0541 “Burner head Assembly [nitrous oxide], 210"

210-0632 “Burner head Assembly [air/acetylene], 211"

210-0631 “Burner head Assembly [nitrous oxide], 211"

210-0538 “Collar, Burner head”

210-0618 “Collar, Burner head, 211"

200-0088 Impact bead

999-1549 Spray chamber drain elbow

200-1090 Blow out plug + O-ring

999-3083 O-ring for blow out plug [2]

200-0056 Nebulizer - complete[stainless steel]

200-0080 Nebulizer - needleassy only

210-0551 Nebulizer - body only

200-0060 Nebulizer - complete [corrosion resistant]

210-0554 X-Y Table Assembly

210-0606 Chimeny Assembly

210-6007 SampleTray

210-0051 “Glass shield, burner compartment, for old style 210”

BS186-0450 0.5 Absorbance screen

BS30040 “Spareskit - includes nebulizer, impact bead,”
“ blow out plug & O-ring, capillary tubing [10 feet],”
“ nebulizer cleaning wire [10 pieces], “
“ burner dot cleaner, retaining nuts[3]”

ELECTRONICSSECTION

210-0540 Front panel complete and tested
210-1006 Computer style main power supply
210-2006 Power control assembly (includes chassis)
210-2000 System pcb

PART # DESCRIPTION
210-2002 Keyboard

990-1072 Power Cord

998-1038 Fuses, 100mA for HCL [3]



998-1039 Fuses, 200mA for D2 [3]

210-0616 Softwarewith library chip

210-0617 Software with library chip for 210 with Furnace
210-0553 Keycap Set (complete)

998-1046 Liquid crystal display

998-1026 Photomultiplier -R928

210-0550 Lamp socket end piece

200-1120 Lamp socket cap

PNEUMATICS

999-1532 Fud toggleswitch

999-1534 Fuel adjustment valve

999-1555 Regulator [internal air]

210-1086 Solenoid [air/nitrous oxide]

210-0607 Flowmeter [new]-for 210 sn 606 or greater
OPTICAL

210-1052 D2lamp

200-1053 Grating

200-1052 Monochromator mirror

210-5026 Lenses

210-1116 “Counter, Wavelength”

999-2032 Micrometer for wavelength

999-3419 Monocover strap

TOOLS

999-3127 Hex wrench 3/16 for burner head
999-3123 Hex wrench 5/32 for burner block
999-1635 “Hex Driver, 1/4 for Furnace Power Cable”
999-3124 1/16 Allen Wrench

GRAPHITE FURNACE SUPPLIES

220-0021 Furnace PCB

220-1090 IGBT PCB Assembly

BS290-1820 Non-pyro coated graphite tubes [10 pack]
BS007-0699 Non-pyro coated graphite tubes [50 pack]
BS013-5653 Pyro coated graphite tubes [10 pack]
BS009-1504 Pyro coated graphite tubes[50 pack]
BS220-2697 Platform graphite tubes [10 pack]
204-1044 Left Contact Ring

204-1045 Right Contact Ring

990-1537 O-ring for water connections [2]
990-1532 O-ring for windows[ 2]

220-0014 Furnace CommunucationsCable

991-2004 Variable Pipettor 10-100uL

220-0015 “Cooling Water ingtall kit (ball valve, needlevalve tube)
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FURNACE AUTOSAMPLER

PART # DESCRIPTION
BS008-7056 Polyethylene samplecupsfor furnace autosampler
BS011-9079 Polystyrene sample cupsfor furnace autosampler
220-3056 Polystyrene 8.5mL Sample Cups (pkg 50)
990-1636 3/32 Allen Wrench
990-1072 Power Cord
220-0339 Communication cable
220-0340 Adjustable Feet (2)
220-0341 Mounting Hadware Kit
220-0342 Sipper probe
220-3117 4' of rinse tubing
220-3118 Stiff tube for rinse bottle
220-3089 Rinsebottle
220-3076 Inspection mirror
F 4.0% Phosphate (asammonium)
G 1.0% Magnesumnitrate
H 2.0% Nickd nitrate
K 0.2% Palladium (asnitrate)
ACCESSORIES
BS303-0106 Acetylene Pressure Regulator
BS303-0263 Air Pressure Regulator
BS303-0264 Argon Pressure Regulator
BS303-0265 Hydrogen Pressure Regulator
BS303-0204 Nitrous Oxide Pressure Regulator
R06-221 Pressure Regulator with Gauge
BS303-0407 “Hood and Vent Kit, Stainless Steel “
BS303-0417 “Hood and Vent Kit, Stainless Steel (220V)”
BS303-0313 OQil-lessAir Compressor
BS303-0314 OQil-less Air Compressor (220V)
BS303-0229 AirFilter
BS057-2471 Replacement Cartridgefor Filter
6103A Flash Arrestor
BS30055 Atomic Absorption Spectrometry by S.J. Haswell
999-1514 “Fitting, 1/4 Tube to 1/4 NPT Mae”
999-1594 “Fitting, /4 Tube to /4 NPT Female”
990-1855 Black Flexible Tubing (per foot) with nuts & Ferrules
990-1857 BlueFexible Tubing (per foot) with nuts& Ferrules
990-1856 Red Flexible Tubing (per foot) with nuts & Ferrules
BS990-8265 Nebulizer Capillary Tubing
BS303-0135 Nebulizer Cleaning Wire
991-1047 Flamelgnitor
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SECTION 13: Standard Conditions

Quick Overview

Table 1 serves as a quick reference guide to the sensitivity and performance using flame techniques. The detection limits are
determined as the lowest concentration given an absorbance detectable above the noise range. These values were determined
empirically under Buck Scientific standard test conditions (see Appendix A).

Sensitivity is a measure of the instrument response to the analyte, and by convention, shows the concentration of each element
required to absorb 1% of the incident light energy. This corresponds to an absorbance value of 0.0044. Elements with greater
sensitivity will have the lowest concentration values in that category. The values for “sens. check” in table 1 are the amountsin
mg/l required to give an absorbance reading of 0.200 abs.

The “linear range” is the amount of analyte in mg/l which will produce an absorbance of approximately 0.300 and safely keep the
analysis in the linear part of the calibration curve. This area of the curve requires only one standard to be run but an additional
standard run as a check is good practice. Above this area a multi-point calibration must be used.

Table 2 lists alternate wavelengths you can use in order to increase the linear range of your analysis or to reduce interferences
from other elements. RS stands for “relative sensitivity”. This describes how sensitive this wavelength is compared to the primary
wl which will always have arelative sensitivity of 1.0. For example, if a secondary line has an RS of 2 it will give you an
absorbance 1/2 of the primary wavelength.

TABLE 1: Flame Atomic Absorption Concentration Ranges

TABLE 1: Flame Atomic Absorption Concentration Ranges

Detec Sens Linear

Wi Slit Limit Check Range Flame Type
Metal (Nm) (Nm) (mg/L) (mg/L) (mg/L) Color
Aluminum (Al) 3093 07 200 5 50.00 N-A, rich/red
Aluminum (Al) 344 07 50 % 100.00 N-A, rich/red
Antimony (Sh) 2176 02 030 115 20.00 A-A, lean/blue
Arsenic (As) 193.7 0.7 0.25 22.5 25.00 A-A, lean/blue
Barium (Ba) 553.6 0.7 0.50 10 25.00 N-A, rich/red
Beryllium (Be) 2349 0.7 0.04 0.75 4.00 N-A, rich/red
Bismuth (Bi) 2228 0.7 0.10 10 25.00 A-A, lean/blue
Cadmium (Cd) 2289 07 001 0.75 200 A-A, lean/blue
Cacium(ca) 427 07 0.01 1 300 N-A, rich/red
Cacium(Ca) 227 07 005 35 6.00 A-A rich/yellow
Cesium (Cs) 8521 02 — 5 750 A-A, lean/blue
Chromium (cr) 3B79 07 004 2 500 A-A, rich/yellow
Chromium (cr) 3H79 07 04 5 10.00 N-A, rich/yellow
Chromium (cr) 455 07 04 10 25.00 A-A, rich/yellow
Chromium (cr) 455 07 04 5 50.00 N-A, rich/yellow
Cobalt (Co) 2407 02 005 35 500 A-A, lean/blue
Cobalt (Co) 3527 02 05 45 75.00 A-A, lean/blue
Copper (Cu) 3248 07 0.005 2 5.00 A-A, lean/blue
Copper (Cu) 3274 07 0.010 4 10.00 A-A, lean/blue
Dysprosium (Dy) 4212 0.2 — 225 33.75 N-A, rich/red
Erbium (Er) 400.8 0.2 — 15 22.50 N-A, rich/red
Europium (Eu) 4594 0.2 — 15 22.50 N-A, rich/red
Gadolinium (Gd) 3684 0.2 — 425 637.5 N-A, rich/red
Gallium (Ga) 2874 0.7 — 30 45.00 A-A, lean/blue
Germanium (Ge) 265.1 0.2 — 50 75.00 N-A, rich/red
Gold (Au) 2428 07 020 5 10.00 A-A, lean/blue
Gold (Au) 2676 07 040 85 15.00 A-A, lean/blue
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TABLE 1: Continued

Metal

Hafnium (Hf)
Holmium (Ho)
Indium (In)
Iridium (ir)

Iron (Fe)

Iron (Fe)
Lanthanum (La)
Lead (Pb)

Lead (Pb)
Lithium (Li)

L utetium (Lu)
Magnesium (Mg)
Magnesium (Mg)
Manganese (Mn)
Mercury (Hg)
Molybdenum (Mo)
Neodymium (Nd)
Nickel (Ni)
Nickel (Ni)
Nickel (Ni)
Niobium (Nb)
Osmium (Os)
Palladium (Pd)
Platinum (pt)
Platinum (pt)
Potassium (k)
Potassium (k)
Potassium (k)
Rhenium (Re)
Rhodium (rh)
Rubidium (Rb)
Ruthenium (Ru)
Scandium (Sc)
Selenium (Se)
Silicon (si)
Silver (Ag)
Silver (Ag)
Sodium (Na)
Sodium (Na)
Strontium (Sr)
Tantalum (Ta)
Technetium (Tc)
Tellurium (Te)
Terbium (Th)
Thallium (T1)
Thulium (Tm)
Tin (Sn)

Tin (Sn)

Tin (Sn)

Tin (Sn)
Titanium (Ti)
Tungsten (w)
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wi
(Nm)

286.6
4104
3039
2640
2483
3720
550.1
2170
2833
6708
336.0
2852
2026
2195
2537
3133
4924
2320
3415
3301
3344
2909
2448
2659
2628
7665
769.9
4044
346.0
3435
780.0
3499
3912
196.0
2516
3281
3383
589.0
3303
4607
2715
2614
2143
4326
2768
3718
286.3
286.3
2246
2246
3643
4009

Slit
(Nm)

02
02
0.7
02
02
02
02
0.7
0.7
0.7
02
0.7
0.7
0.7
0.7
0.7
02
02
02
02
02
02
02
02
02
0.7
0.7
0.7
02
0.2
0.7
02
02
02
02
0.7
0.7
02
02
0.2
02
02
0.7
02
0.7
02
0.7
0.7
0.7
0.7
02
02

Detec
Limit

(mglL)

0.10

001

110
100
05
05
100
05

Sens
Check

(mglL)

2B
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Linear
Range

(mglL)

3375
3000
2625

500
5000

1000
2000
150
1875
150
800
250

2000
2625
400
8.00
4500

BB
1000
2000
100.00
3.00
500

4875
6.75
375
25
1125
2500
5000
3.00
350
200
100.00
3.75
4125

2500

1200
1000
5000
5000
2500
3375

Flame Type
Color

N-A, rich/red
N-A, rich/red
A-A, lean/blue
A-A, rich/yellow
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
Ar-H

N-A, rich/red
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
A-A, lean/blue
N-A, rich/red
N-A, rich/red
A-A, richyellow
A-A, lean/blue
N-A, rich/red
A-A, lean/blue
N-A, rich/red
A-A, richlyel
N-A, rich/red
A-A, richlyel
N-A, rich/red
N-A, rich/red
N-A, rich/red



TABLE 1: Continued

Meta
Uranium (U)
Vanadium (v)
Y tterbium (Yb)
Yttrium(y)
Zinc (zn)
Zirconium (Zr)

NOTE: The notations refer to preferred technique where FAAS s generally not suitable;

wi

(Nm)
3615
3184
3988
4102
2139
3601

Slit

(Nm)

02
02
0.2
02
0.7
02

Detec
Limit

(mglL)
040

0.005

Sens
Check
(mglL)
2770
45

25

20
050
150

hg means hydride technique; cv means cold vapor technique

TABLE 2: AlternateWavelengths

Aluminum
Antimony
Arsenic
Barium

Beryllium
Bismuth

Boron
Cadmium
Cdcium
Cesium
Chromium

Cobalt

Copper

Dysprosium

Erbium

Wi
39%6.2
3082
206.8
2312
1890
1972
350.1
none
2228
306.8
206.2
2717
none
326.1
2399
4555
3594
3605
4254
4275
4290
2425
2412
2521
243.6
304.4
352.7
346.6
327.4
216.5
222.6
249.2
224.4
404.6
418.7
419.5
416.8
386.3
415.1
389.3
4088

Slit
0.7
0.7
02
02
0.7
0.7
02

02
0.7
02
0.2

0.7
0.7
20
0.7
0.7
0.7
0.7
0.7
02
02
02
0.2
0.2
0.2
0.2
0.7
0.2
0.2
0.7
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
02

Rs
11
16
15
21
08
20
16.0

24
37
86
140

435
120
&
17
22
30
38
45
12
18
20
29
12
22
30
2.0
6.0
15
72
157
11
1.2
16
6.8
2.7
2.7
5.0
70

Gadolinium

Gdlium

Germanium

Gold

Hafnium

Holmium

Indium

Iridium

Linear
Range
(mglL)
4125
75.00
375
&0
250
225

wi
4079
3783
4058
4054
3714
4191
3674
4045
3946
2944
417.2
2500
2450
2720
2592
2710
2755
269.1
2676
3123
3073
2808
2965
4054
416.3
417.3
404.1
410.9
412.7
422.7
325.6
410.5
451.1
256.0
208.9
266.5
237.3
285.0
250.3
254.4
314

Slit
02
02
02
02
02
02
0.2
02
02
0.7
0.7
0.7
0.7
0.7
02
02
02
02
0.7
0.7
02
02
02
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.7
0.7
0.7
0.2
0.2
0.2
0.2
0.2
0.2
02

FlameType
Color

N-A, rich/red
N-A, rich/red
N-A, rich/red
N-A, rich/red
A-A, lean/blue
N-A, rich/red

Rs
10
11
12
13
17
27
29
32
65
10
14
90
96

22
24
26
38
18

13
1.7
4.2
52
9.8
11

24

1.0
29
31
12

0.3
1.2
1.3
14
1.7
21
86
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TABLE 2: Continued

wi Slit Rs wi Slit Rs
3810 02 84 Iron 2488 02 17
3905 02 20 3021 02 37
Europium 462.7 02 13 252.7 02 46
466.2 02 15 3720 02 5.7
3211 02 12 3737 02 10
3213 02 15
311 02 15
Lanthanum 4187 02 16 Platinum 3065 0.7 21
4950 02 17 2830 02 34
3Hr4 02 40 2930 0.7 37
3650 02 40 2734 02 41
3928 02 40 Potassium 7699 0.7 23
Lead 2170 0.7 04 Praseodymium 5133 02 14
2614 0.7 10 4737 02 22
3684 0.7 5 4925 02 22
Lithium 3233 0.7 YRS 502.7 02 25
Lutetium 3312 02 18 Rhenium 465 02 17
337.7 02 20 452 02 24
3568 02 21 Rhodium 369.2 02 17
2989 02 92 339.7 02 25
4519 02 u 3502 02 37
Magnesium 2026 0.7 24 3658 02 6.0
Manganese 2798 02 13 Rubidium 7948 20 21
2801 02 19 4202 0.7 10
4031 02 95 Ruthenium 3728 02 14
Molybdenum 3170 0.7 16 3799 02 22
3798 0.7 18 3926 02 u
3194 0.7 20 Samaium 476.0 02 14
3864 0.7 25 511.7 02 14
3903 0.7 33 5201 02 16
3158 0.7 40 4728 02 20
3209 02 87 Scandium 3908 02 10
Neodymium ? 4024 02 14
? 4020 02 18
? 4065 02 27
Nickd 2311 02 15 3270 02 32
3525 02 33 4082 02 70
3415 02 35 33274 02 12
3051 02 45 Sdenium 2040 02 30
346.2 02 6.6 206.3 02 u
Niobium 3580 02 11 2075 02 b
3349 02 12 Silicon 250.7 0.7 28
4080 02 14 2528 02 32
3368 02 15 2524 02 37
4124 02 19 217 02 43
3576 02 25 211 02 80
Osmium 3059 02 16 Silver 3383 0.7 19
2637 02 18 Sodium 589.6 02 10
3018 02 32 3302 20 185
3302 02 36 Strontium none
Palladium 2476 02 10
276.3 02 27
3405 02 30
Phosphorus 2149 02 20

70



TABLE 2: Continued

Tantalum

Technetium

Tellurium

Terbium

Thallium

Thulium

Tin

Wi

260.8
265.7
293.4
255.9
265.3
269.8
275.8
260.9
429.7
426.2
318.2
423.8
363.6
317.3
225.9
238.6
431.9
390.1
406.2
433.8
410.5
377.6
238.0
258.0
410.6
374.4
409.4
418.8
420.4
375.2
436.0
341.0
224.6
235.5
270.6
303.4
254.7
219.9
300.9

Slit
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.7
0.7
0.2
0.2
0.2
0.2
0.2
0.7
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.7
0.7
0.2
0.7
0.2
0.7

Rs
21
25
25
25
2.7
2.7
31
4.1
6.5
8.1
10

11

11

100
15

50

1.2
1.6
1.8
2.0
3.6
2.7
6.7
24

14
1.6
17
19
3.0
5.7
9.3
14

0.5
0.8
20
2.8
4.4
4.7
5.9

Tungsten

Uranium

Vanadium

Y tterbium

Yttrium

Zinc
Zirconium

Titanium

Wi

255.1
294.4
268.1
272.4
294.7
283.1
289.6
287.9
430.2
358.5
356.7
306.6
306.0
305.6
320.2
390.2
346.4
246.4
267.2
407.7
412.8
414.3
362.1
307.6
354.8
303.0
301.2
298.5
362.4

365.4
320.0
363.6
335.5
375.3
334.2
399.9

Slit
0.2
0.2
0.2
0.2
0.7
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.7
0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2
1.2
0.2

Rs
0.5
0.7
0.7
0.7
0.7
1.0
14
24
7.2
0.3
0.5
24
24
3.0
6.4
6.5
35
7.5
40
11
1.2
14
2.0
4700
15
15
17
17
19

1.0
1.2
1.2
14
1.6
1.6
1.6
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SECTION 14 : APPLICATION NOTES

AA3001:
Sample Preparation of Glassand Ceramic Materialsfor Atomic Absor ption Analysis

The analysis of silicate-based glass and ceramics has always been a moder ately difficult job, sincethe
componentsthat comprisethe glass are usually not stable together in solution. For example, most typical
acidic digestionsthat solubilize silicon will cause calcium fluorideto precipitate. If nofluorideispresent,
the silicon will not be fully decomposed, and if the solution is heated, boron can belogt, etc.

There are several industry standard proceduresthat are used for specific elements, thereby requiring at |east

two (2) preparationsto be used for the compl ete, reproducible analysis of each sample. If only certain components
are important, then perhaps a single preparation can be employed. Listed below are some methods developed at
Buck Scientific for use on the Model 210V GP Atomic Absorption Spectrophotometers.

(1) Fuse0.2-1.0gramsof powdered glasswith 5x the amount of amixed lithium carbonate/zinc oxide flux (2:1)

(2)

3)

for 10-15 minutesat 900 —950°Cinan Ni or Pt crucible. Cool and dissolvethe meltin hydrochloric acid (1:1)
withwarming. Theresultant solution isquantitatively diluted, filtered to removeinsolublesilica, and analyzed
for Ca, Mg, Al, B, Na, K, Fe, Cu, and Mn. If Cr, V, Ti or Mo areto be determined, the flux should contain ~1/
2 part sodium peroxide, or the“melt” can be dissolved in 25% hydrochloric acid and 10% hydrogen peroxide
with satisfactory results.

Fuse0.2—1.0 gramsof powdered glasswith ~7x the amount of either sodium hydroxide or potassium hydroxide
for 10—30 minutesat 400—500°C inan Ni or Pt crucible. Themeltiscooled, dissolved inwater, and promptly
analyzed for Si, B, Mo, Ti, V, Zn, halogens, P and Al.

Moisten 0.1 — 0.5 grams of powdered glass with 1ml of alcohol in a Pt or PtFe dish, add ~5ml water, 1ml
perchloric acid, Iml sulfuric acid, and ~10ml hydrofluoric acid. Digest on asteam bath or hot plate until fumes
areevolved. Add 1ml sulfuric acid, 10ml hydrofluoric acid, and 2—10ml methyl alcohol. Taketo near dryness
(sulfuric acid minimizes undesirable reactionsfrom perchloric acid). Add 5-20ml of hydrochloric acid, dilute,
and analyze. Thisprocedure allowsthe accurate determination of aimost all elementsexcept S and B. Adding
0.1 —0.2% lanthanum or strontium will improve the response for Al, Caand Mg.

The Buck 210V GP series can accurately determine these major and minor elementsin rangesfrom 0.005% to over
20%, depending on the dilution used, with typical precision of 1.5% or better if using bracketed standards. The
entire procedure, from preparation of sample to final analysis, can be standardized to a smple format so that a
novice lab technician can perform the test easily.
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Analytical Resultsfor Standard Glass Samples

Samples: Standard Reference Materialsfrom NIST / NBS, ASTM and BCS

Preparation: Method #2 for Si, Al, Zn & B; #3 for the others

Calibration: Buck Certified Atomic Absorption Standards

I nstrument: The Buck 210V GP Atomic Absorption Spectrophotometer

Conditions: Air [ Acetyleneflame, N,O/ Acetylene flame, Integrate mode, Normal parameters

[Potassium (K) and Sodium (Na) are done in emission mode].

NOTE: All values listed below are in Weight Percent (%wt) in the original glass sample; [K] = known assay, [M] = measured data.

Soda-Lime Borosilicate Lead “Crystal”
(green) (hard, Hi-B) (tinted)

Element [K] [M] [K] [M] [K] [M]
[#2 prep]
g 34.2 34.0 37.8 37.2 30.6 30.9
Al 0.17 0.15 121 124 0.09 0.09*
Zn 0.18 0.19 011 .009 111 1.09#
B 1.42 1.38 3.93 3.90 0.05 0.04
[#3 prep]
Na 10.0 10.3 297 3.08 4.22 4.25
K 0.49 0.48 012 011 6.97 7.03
Zn 0.16 0.18 .006 .007 1.07 1.04#
Ca 6.15 597 .007 .009 0.28 0.30
Mg 2.35 2.40 .008 .008 0.05 0.04
Mn 015 016 .004 .005 0.11 0.12
Ba 0.17 0.15 4.77 4.61 1.38 1.42
Al 0.15 0.14 1.22 1.20 0.08 0.07*
Pb <0.01 <0.01 <0.01 <0.01 16.3 16.1
Cu 0.08 0.09 .002 .002 0.16 0.15
Fe 4.08 3.95 024 022 0.41 0.42

The above datashowsthe powerful flexibility and stability of the Buck 210V GP system for thewide-ranging
requirements of the glass and ceramicsindustry. The excellent correlation between the known and measured
values ranges from 0.6% to 3.0% (average RSD = 1.6%) demonstrates the precision of the instrument. The fact
that two different preparations gave superb reproducibility on two different elements, Zn (#) and Al (*), reveals
the high accuracy of the chemistry.
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Analytical Resultsfor Standard Glass Samples

Samples: Standard Reference Materialsfrom NIST / NBS, ASTM and BCS

Preparation: Method #2 for Si, Al, Zn & B; #3 for the others

Calibration: Buck Certified Atomic Absorption Standards

I nstrument: The Buck 210V GP Atomic Absorption Spectrophotometer

Conditions: Air [ Acetyleneflame, N,O/ Acetylene flame, Integrate mode, Normal parameters

[Potassium (K) and Sodium (Na) are done in emission mode].

NOTE: All values listed below are in Weight Percent (%wt) in the original glass sample; [K] = known assay, [M] = measured data.

Soda-Lime Borosilicate Lead “Crystal”
(green) (hard, Hi-B) (tinted)

Element [K] [M] [K] [M] [K] [M]
[#2 prep]
S 34.2 34.0 37.8 37.2 30.6 30.9
Al 0.17 0.15 121 124 0.09 0.09*
Zn 0.18 0.19 011 .009 111 1.09#
B 1.42 1.38 3.93 3.90 0.05 0.04
[#3 prep]
Na 10.0 10.3 297 3.08 4.22 4.25
K 0.49 0.48 012 011 6.97 7.03
Zn 0.16 0.18 .006 .007 1.07 1.04#
Ca 6.15 597 .007 .009 0.28 0.30
Mg 2.35 2.40 .008 .008 0.05 0.04
Mn 015 016 .004 .005 0.11 0.12
Ba 0.17 0.15 4.77 4.61 1.38 14
Al 0.15 0.14 1.22 1.20 0.08 0.07*
Pb <0.01 <0.01 <0.01 <0.01 16.3 16.1
Cu 0.08 0.09 .002 .002 0.16 0.15
Fe 4.08 3.95 024 022 041 0.42

The above data shows the powerful flexibility and stability of the Buck 210V GP system for the wide-ranging
requirements of the glass and ceramicsindustry. The excellent correlation between the known and measured
values ranges from 0.6% to 3.0% (average RSD = 1.6%) demonstrates the precision of the instrument. The fact
that two different preparations gave superb reproducibility on two different elements, Zn (#) and Al (*), reveals
the high accuracy of the chemistry.

74



AA3002:
Deter mination of Trace L ead, Poly-Phenols and Tanninsin Wines Using a Single Analytical | nstrument

The manufacturing of wineand other fermented beverageshastypically been afairly smpleprocess. Historically,
the expertise of the sage wine-master was used to gauge the quality of the product. Today, many environmental
concerns, health factors, and government rules, prompt the producers of fine wines to monitor several important
componentsinthegrape, thefermentation vats, and inthefina wine. Typically, severd different analytical instruments
have been used to perform these tests including Flame Atomic Absorption Spectrophotometers (FAAS), UV
Spectrophotometers (UV), and Colorimeters (VI1S).

The 210V GP Atomic Absorption system from Buck Scientific, Inc. employsahigh performance monochromator
and aunigue cell-holding attachment that allows it to be used asthree analytical toolsin one: FAAS, UV and VIS.
This meansthat three of the more critical tests can be performed with asingledevice. The FAAS system normally
uses a Lead Hollow Cathode Lamp (HCL) to measure the Lead signa at 283nm, while the UV test for Poly-
Phenolsat 280nmisbest donewithaD, (Deuterium) HCL. TheVISdetermination of Tanninsat 520nm usesaCr
(Chromium) HCL and the Buck #5711 cell holder. Tannins can also be measured at 760nm using a Cs (Cesium)
HCL. Other test procedures for measurements at 420nm and 620nm can be done with a Rb (Rubidium) HCL.
Examples of actual samples are listed on the back.

Analyst: Gerald J. DeMenna

SIC: 2084

Basic Conditions: (for best linearity and precision)

Lead Calibration: 5 ppm Standard and an Acetic Acid Blank
Phenol Calibration: 2.0,5.0, and 10 ppm in 5% Acetic Acid; 10 cm Quartz
Tannin Calibration: 25, 100, and 500 ppm in Water: Ethanaol; 5 cm Glass
Sample Pb Phenols Tannins
ID (ppm)  (ppm)  (ppm)
Napa Varietal
Must 8.7 768 2,570
Napa Varietal
First Ferment 6.3 227 982
Medocino County
SauvignonBlanc  0.93 169 64

LaCour Pavillion
Bordeaux 14 403 1,328
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AA3003: Deter mination of Major Componentsand Trace Contaminantsin Assorted Plating
Bathsby Atomic Absorption Analysis

Precious metal, non-ferrous, and ferrous plating operations cover almost every facet of modern life:
automotive parts, kitchen & bathroom fixtures, electrical parts, electronic components, furniture, tools,
plumbing, construction supplies, die castings, jewelry, etc.

Good manufacturing practices, and lately, government regul ations for environmental safety, have prompted
many plating operations to perform more stringent tests on their products. This determines the composition of
the magjor elementsin the bath, and also verifiesthe “cleanliness’ of the bath (i.e. no toxic or hazardous metals).
Checking the effluent and wastewater from a production operation is also required under most state guidelines.
In the past, simple titrimetric or colorimetric tests were sufficient for the determination of major components, but
lacked the speed for good quality control methodology, and sensitivity for trace analysis.

Atomic Absorption Spectrophotometry has been an accurate and precise analytical tool for many laboratory
environmentsfor over 50 years. The general purpose system lacks the spectral interferences of emission
spectroscopy techniques and is significantly more sensitive and accurate than methods such as X-ray
fluorescence. The Buck 210VGP AA system issubstantially |ess expensive than almost any other analytical tool,
whilekeeping itsuniqueflexibility and versatility.

Lab Requirements:
5.0ml & 10.0ml Class-A Pipets, 100ml & 500ml Class-A volumetric flasks, distilled water, 110V AC, and air & acetylene
tanks.

Procedure:

(1) Pipet5.0ml of bath into a100ml flask and dilute with water. Dilution =1:20/ Useto determinetrace elements (~200 ppb)

(2) Pipet 10.0ml of 1:20 into a100ml flask and dilute with water. Dilution = 1:200/ Use to analyze minor elements (0.1%
- 0.0005%)

(3) Pipet 10.0ml of 1:200 into a 500ml flask and dilute with water. Dilution = 1:10,000 / Use to analyze major elements
(10% - 0.1%)

Calibration:
A 1.0 ppm standard and matrix blank for trace elements. A 10 to 50 ppm standard and a water blank for major / minor
elements.

Analysis.
Insert element lamp, peak in wavelength, optimize energy, set blank zero, calibrate on standard, aspirate sample and read
concentration.

The Buck 210V GP Series can accurately determine most el ementsfrom 100 ppb to over 10%, depending on the dilution, with
typical precision levelsof 1.5% or better if using bracketed standards. The entire procedure can be standardized to asimple,
easily followed format for alab technician.

SIC: 3471
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Analytical Resultsfor Various Plating Baths

Samples:

Preparation:
Calibration:

| nstrument:
Conditions:

Three (3) baths from an el ectronics application, a die-cast factory and a chrome-
finishing fixtures plant.

Threeserial dilutions, aspreviously described.

Buck Certified Atomic Absorption Standards.

The Buck 210V GP Atomic Absorption Spectrophotometer.

Air / Acetyleneflame, Integrate mode, Normal parameters.

NOTE — All values listed below are in Volume Percent (%v) in the original bath sample unless otherwise noted.

AV G = Average of 3 preps, RSD = Relative Standard Deviation of 3 analyses.

Silver-Palladium-Copper in HBF, ElectrolessNickel / Tin Hot Dichromatein H,SO,

Element AVG RSD AVG RSD AVG RSD
(Majors & Minorsin %v)

Ag 1.37% 0.9% 0.09% 2.3% <0.01% -

Pd 0.77% 1.3% <0.01% - <0.01% -
Cu 275% 1.1% 0.73% 0.7% 0.20% 0.5%
Ni 0.23% 1.6% 551% 0.9% 1.08% 1.4%
S 0.10% 2.4% 274% 1.6% 0.63% 2.2%
Cr <0.01% - 0.26% 1.8% 759% 0.8%
Fe 0.02% 2.9% 042% 1.5% 116% 1.1%
Au 0.18% 3.2% ~0.01% 4.1% <0.01% -
Zn 0.34% 1.7% 0.69% 1.3% 1.03% 0.9%
(Tracesin PPM, mg/L)

Cd 79ppm 2.8% 130ppm 1.9% 27ppm 5.3%
Pb 228ppm 1.7% 472 ppm 0.7% 115ppm 2.2%
Mn 24ppm 3.9% 326 ppm 2.1% 471 ppm 1.8%
Co <Sppm - 554 ppm 1.5% 83ppm 2.3%

The above data shows the powerful flexibility and stability of the Buck 210V GP system for the wide-ranging

requirements of the plating industry. The excellent correlation between major / minor values ranges from 0.7%
to 3.2% (average RSD = 1.3%), exemplifying the high precision of the instrument. The overall accuracy of the
varioustrace metalssupportstheinterference-free quality of thedata. Together, the combinationsprovidefor an

unmatched pair in economy and performance.
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AA3004: Analysisof Whole Blood for Trace L ead (Pb) by Graphite Furnace AAS

Toxic effectsfrom heavy metals (Pb, As, Se, Cd, Bi, Sn, Tl, and Hg) have been characterized in medical literature
for decades. Originally, complex extractionswere performed to i sol ate the poi sonous components from the complex
biological matrices: blood, serum, urineand tissues. Recently, optical emission and atomic absorption spectroscopy
technigues were devel oped to determine thesetoxic elements. Asanalytical instrumentation performanceimproved,
real limitsof detection werealsoimproved. The advent of Inductively-Coupled Plasma (I CP) and Graphite Furnace
AAS(GFAAS) brought thelimitsof analysisinto the parts-per-billion (PPB) rangefor many matrices. Thiscapability
has been invaluable in screening blood and urine samples from pediatric and chronically ill patients to track the
exposure and elimination of lead.

The determination of trace lead in blood samplesisvery important, particularly in“third world” and urban
environments, where environmental pollution, lead-based paints, gasolines, and poor plumbing systemsincrease
the exposure of lead in variousforms. The standard clinical procedure for the measurement of lead in blood is
very simple and is based on the use of highly sensitive GFAAS instrumentation. The procedureslisted below and
the data were devel oped on and obtained from the Buck 210V GP Atomic Absorption System with the Model
220 Graphite Furnace option.

Sample/ Standard Preparation:
There are several procedures for the quantitative and reproducible preparation of Whole Blood samples prior to
atomic analysis. Below isthe most popular technique:

(1) Collect Blood and preserve with Heparin, EDTA, or Oxalate.

(2) Dilute 100uL of samplewith 400uL of “Diluent” (contains0.25% Triton X-100, 2000 ppm ammonium dihydrogen
phosphate, and 750 ppm magnesium nitrate). These “matrix modifiers’ serve to ad hemolysis, sequester the
Pb, and increase atomization efficiency.

(3) Make0, 0.01, 0.05, 0.1, 0.25, and 0.5 mg/L lead standards in diluent.

(4) Analyze 20uL loads with the following GFAAS conditions: 283.3nm wavelength, 7A dlit, D2 background
correction, Peak Height, Argon purge (~50ml/min), Auto-Zero off, grooved furnace tube. Dry: Ambient to
125°C in 15 second ramp, 5 second hold. Ash: 125°C to 600°C in 45 second ramp, 20 second hold. Atomize:
600°C to 2400°C in fast ramp or step, 5 second hold.

Thistechnique provides awell-matched calibration equivalent to 40, 200, 400, 1000, and 2000ug/L (ppb) lead in

the original blood sample. The precision rangesfrom ~3% relative at the upper limit to ~8% at the low end, with a
method detection limit of 25ug/L in blood calculated from the blank variance taken at 2-sigma.

SIC: 801, 8062, 8071
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Analysisof Whole Blood for Trace L ead (Pb)

Samples: “blank” pooled Blood sample (Red Cross), no Lead.
“real” pediatric Blood collection (Newark Children’sHospital)
“gpiked” reference Blood (S-K Bioscience, asssay = 50.6 PPB)

Results: Valuesare ug/L (PPB) intheoriginal diluted samples:

SamplelD Trip. Readings Average R.S.D.
“blank” 23,27, 26 25.3 6.7%
PED-113 169, 181, 166 172 3.8%
Ref-50 53, 47, 49 49.7 5.0%

Standard Calibration Curve: (linear regression)

Trace Lead in Whole Blood by Graphite Furnace

]

Correlation Coefficient —

of Calibration = 0,996 !",.-"'

Correlation of SKR
Reference to Standards = 1.77%

0 250 500 T50 1000 1250 1500 1750 2000

The superb precision and accuracy shown by the above data are typical of the quality optical components and
engineering design of the Buck AA systems. Theindustrially rugged nature of thisdesign also alowsthe
instrument to be used in awide range of environments, from Hospital R& D Centers, to Clinical Testing

L aboratories with much ease and confidence.



AA3005: Determination of Wear M etals and Additives (Soaps) in Lubricating Oils by
Atomic Absorption

Lubricating & hydraulic fluidsare crucial to the proper functioning of many types of machines:
automobiles, farm equipment, heavy-duty motors, air planes, and military hardware. Most “lubes’ are
simple hydro-carbon based oils or greasesthat have certain additivesin them to prevent wear and
abrasion of components (piston rings, bearings, etc.) or oxidation degradation of the oil. These additives
aretypically “soaps’ made from an organic acid and a metal (usually barium, zinc, calcium, or
magnesium). Asthe oil ages, these materials are continually lost and need to be monitored so that they
can bereplaced to provide the proper level of protection.

Wear metals are formed in lube oils under the harsh conditions of temperature and pressure that occur in heavy
machinery. Under continuous heat and pressure, the surface of the metal piece becomes slightly oxidized, forms
salts with the degradation products of the oil, and becomes soluble in the oil. Thefriction of motion in machinery
also causes micro-fine particlesto actually shear off the surface and become suspended inthe oil. Determining what
these“wear metals’ are and their respectivelevelsisvery important to the proper mai ntenance and operation of the
equipment. Copper & tin can comefrom bearing wear, lead & antimony comefrom Babbit metal bushings, chromium
& molybdenum from piston ringsand seals, nickel & iron from crankshaft wear and engine body damage, aluminum
& silicon from catalyst residues, and sodium & silicon from bad air filters and from water / coolant leaks. Careful
monitoring of these materials can be used in preventative maintenance of large, expensive engines, minimizing
potential repair costs.

One of the best technologies for this type of determination is Atomic Absorption Spectrometry. There are
severa techniquesfor the analysisof metalsin petroleum matricesby AAS. Thesimplest isdilution of the oil with
asolvent like MIBK or kerosene, and analysis using organo-metallic standards. Thissolution burnswell inanair/
acetylene flame and gives very good detection limits. Another calls for the dry ashing of the sample, where the
organicsare burned off to leave aninorganic residue (ash). Theashisdissolved in acidsand analyzed as an agueous
solution. However, significant errors can occur in thismethod because many metalsareeasily volatilized (sublimation,
distillation), giving low assays. Recently, the advent of microwave digestion technology enables the chemist to
decompose the oil with acids under pressure. Thisresultsin a clear, aqueous solution that can be analyzed using
simple water-based standards. For any of these methods, the Buck 210V GP system and an optional MEGA-1200
Microwave Digestion system areideally suited for rapid and economical determinations of wear metalsand additives
inall typesof hydrocarbons and lubricant media.

SIC: 2992, 35, 55, 753
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Analysisof Wear Metalsand Additivesin Lubricating Oils

Sample: 30W Engine Oil; abused & oxidized, 0.1 — 10 micron particul ates.

Prepar ation: (1) 10 grams diluted with 3:1 MIBK / Xylene solvent to 100ml
(2) 10 grams dry ashed @ 650°C, dissolved in acids to 100ml
(3) 10 grams microwave digested in HNO, / HCIO, / H,O, to 100ml

Calibration: Buck Certified AA Standards; Agueous and Organo-Metallic, at 0.5 ppm and 5 ppm
levelsin appropriate matrices.

I nstrument: Buck 210V GP Atomic Absorption Spectrophotometer.

Conditions: Air or N,O/ Acetylene flame, normal parameters.

Vauesare mg/ kg (ppm) in the original sample unless otherwise noted.
AVG/ sd = Average & deviation of 3 preps; D.L. = 3-sigmadetectability.

Method (1) Method (2) Method (3)
Element  Wavdength (nm) AVG/sd D.L. AVG/sd D.L. AVG/«d D.L.
Ag 328 27104 0.25 19/0.8 0.08 25/0.1 0.01
Ca 240 115/8.5 0.65 103/ 23 0.25 122 /6.5 0.20
Cr 357 32/21 0.50 241 4.7 0.12 30/16 0.03
Cu 324 12/0.5 0.22 11/13 0.03 12/0.1 0.01
Fe 248 47109 0.43 44124 0.05 45/ 1.1 0.02
Na 589 49/0.8 0.46 31/11 0.31 55/04 0.17
Ni 232 84/0.7 0.55 79/14 0.17 8.1/05 0.12
Pb 283 18/0.9 0.65 11/37 0.27 16/04 0.15
g 251 54/11 0.77 36/15 0.45 58/0.7 0.31
Sn 224 28/21 0.75 19/5.8 0.34 26/1.0 0.25
Zn 214 205/4.2 0.51 188/6.8 0.22 196/3.10 0.13

The above data showsthe power ful flexibility and stability of the Buck 210V GP system for the wide-
ranging requirements of the “wear metals’ industry. The high precision of the major and trace data
exemplifiesthe accuracy of theinstrument. The overall high sensitivity of the varioustrace metals
supportstheinterference-free quality of thedata. Together, the combination providesfor an unmatched
pair in economy and perfor mance.



AA3006: Determination of Major Electrolytes, Minor Minerals, and Trace Heavy Metalsin
Physiological Fluidsby Flameand Graphite Fur nace Atomic Absor ption Spectroscopy

Accurate measurements of specific metalsin various biological systemsis extremely important. These metals can be
classified into several groups: the high level major electrolytes (Na, K, Ca, Mg), which are crucial to normal primary
physiological processeslike cellular activity and metabolism; the minor minerals (Fe, Mn, Zn, Co, Cu), which are present in
lower levelsto act as metabolic agents and enzyme catalysts; and the trace heavy metal's, or toxics, that should not be present
in a healthy organism (Ag, Al, As, Se, Pb, Cr, Cd, Hg, Ni, Tl, Sr, Baand V). These last elements are either known to be
detrimental to the body, or have a currently unknown activity that is purported to be harmful.

Such alisting of elementsis proneto rapid changes. Some vitamin metabolic processes and enzymatic reactions appear
to need very small amounts of “poisonous’ metalslike Seand Cr. Metalslike Al and Sn do not have any well-documented
harmful effects, but are believed to be related to Alzheimer’s Disease and kidney dysfunction, respectively. Even certain
“odd” metalslike Mo and Au, not normally found in the food system, are found to disturb digestion and skeletal processes.
Other elementslikeLi, Pt, and Laare being used in drug products and require monitoring in the body. Obviously, thereisa
need for an analytical system to be able to differentiate and quantitate these 20+ elements easily and reproducibly.

The most economical instrument suitabl e for thiswork isthe Buck 210V GP Atomic Absorption Spectrophotometer.
The Buck 210, based on aunigue “ Stable-Beam” technology that gives superior sensitivity and stability over older double-
beam systems, is extremely ssimple to install and operate. The various excitation “sources’ (air, nitrous oxide, hydride, and
graphite furnace) allows analysesto be made in amultitude of matrices (tissue digests, serum, plasma, whole blood,
packed RBC's, urine, amnion, CSF, etc.) for metals from the parts-per-billion to the percentage level. Most clinical
environments prefer to mg% or meg/L for the major electrolytesand in mg/dL (or ug/dL) for the toxic elements.

Chemical considerationsare quite simplefor handling physiological matrices, particularly if employing the Buck 210AA
with its perfectly balanced “in-line” deuterium lamp background corrector. Thisfeature permitsthe analyst to use asingle,
simple aqueous standard for calibration of many different sample matrices, which would have required individual matrix-
matched standards for each type of sample.

Theenclosed data shows asimplified, standardized technique for the preparation of various body fluids, and the conditions
for the precise determination of arange of metals.

SIC: 8071
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Analysis of Electrolytes, Mineras, and Trace Heavy Metals ...

Samples: (1) Whole blood, collected in EDTA or Citrate & chilled
(2) Serum, centrifuged to separate all solids
(3) Reconstituted Packed Cells, inisotonic saline
(4) Urine, collected, and refrigerated
Preparation: A “Physio-Sol” diluent developed at Buck Scientificisused for cell hemolysis(TX-100),
stabilization (EDTA & Tartrate), and spectrographic buffering (Lanthanum) of the sample.
High concentration electrolytes are measured in a 1:50 dilution:
(1) 1.0ml samplein50ml centrifuge tube, add 10.0ml of Physio-Sol ™, vortex for 60 seconds, dilute to 50ml with
DI Water, re-vortex to mix.
Low level minerals and toxics are determined in a 1:5 dilution:
(2) 2.0ml samplein 10ml centrifuge tube, add 2.0ml of “Physio-Sol” ™, vortex for 60 seconds, diluteto 10ml final
volume and re-vortex.
Calibration: A 20% “Physio-Sol” ™ Blank (0) is used with aHigh-Std of 1.0ppm (mg/L) madeupina
20% “Physio-Sol” ™ matrix. Usefor all analyses.
Instrument: Buck Model 210V GP AA S with attachments as described below:
Conditions.  Air Flamefor Na, Mg, Cu, Zn, Fe// Nitrous Flame for Ca// Furnace for Pb, Cr, Al //
Hydride for As// Cold Vapor for Hg //
Valuesare mg/L (ppm) in the origina sample unless otherwise noted.

Element Wavelength (nm) Detection Limit SMP-1 SMP-2 SMP-3 SMP-4
Na 589 N/A 1890 3220 255 750
Mg 285 N/A 44 26 79 7.8
Ca 422 N/A 83 9% 6.1 56
Cu 324 0.2 0.94 12 0.66 N/D
Zn 214 0.1 7.9 13 5.7 ~0.1
Fe 248 0.05 1.85 12 22 0.07
Cr 357 0.01 0.02 0.05 N/D N/D
Al 309 0.07 0.13 0.19 N/D 0.08
Pb 283 0.02 0.48 0.04 0.40 N/D
As 193 0.01 0.27 0.12 N/D 0.05
Hg 253 0.005 N/D N/D N/D 0.02

The above data shows the powerful flexibility and stability of the Buck 210V GP systemsfor the wide-ranging
requirements of the Clinical Laboratory. The high precision of the Major and Trace dataexemplifiesthe stability
of theinstrument. The overall high sensitivity of the various Trace metals supportsthe interference-free quality
of thedata. Theresult isan unmatched system in economy and performance.
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AA3007: Determination of the Environmental TCLP Metalsin Waste-Waters, Solid Wastes,
and Soilsby Flame Atomic Absor ption Spectrophotometry

Hazar dous wastes can originate from many sources—industrial processes, product formulations,
synthetic operations, virtually any manufacturing business. The nature and composition of the “wastes’
can vary so much that oneindustry’sdischarge can serve asanother’sraw materials. It isthe
tremendoustransfer of these materials—their storage, transportation, spillage and leakage into the
environment —which has caused great concern. Regulation of these discharged solid and liquid materials
isacrucial part of theU.S. EPA and the State-level Departments of Environmental Protection programs
for defining the* degree of hazard” of a particular material. The basic methods describe proceduresto
“leach” any soluble heavy metalsfrom samplesusing acid(s) (to simulate acid rain, for example). While
thereisalot of printed material available from these Gover nment agencies, the basic protocolsfor the
collection and preparation of thistype of sasmpleisreferenced in the Standard Methods of SW-846 as part
of the Resour ce Conservation and Recovery Act (RCRA).

Principle

The Toxic Characteristic L each Procedure (TCLP) isa specific protocol to extract and decompose any
complex or bound metalsin a waste-water, solid waste or soil sample. Thismakes a solution suitable for
atomic analysis by Flame Atomic Absor ption Spectroscopy (FAAS) or Inductively Coupled Plasma
Optical Emission Spectrocopy (ICP-OES). Flame AASisan inexpensive, efficient method that has been
timetested for many decades. |CP-OESisa newer techniquethat isfaster, but significantly more
expensivethan FAAS. The sample preparation range from boiling water sampleswith acid, to shaking a
solid samplein an acid slurry for 18 hours, to digesting at controlled temperaturesin afluoro-polymer
microwave oven pressurevessel. Theprotocolsfor microwave oven assisted leachings are defined in the
U.S. EPA Methods 3015 (liquids) and 3051 (solids).

Practice

An assortment of samples is prepared according to the appropriate methodology, and the resulting solutions are
ready for instrumental analysis. TheBuck Model 210V GP Flame AA system with the Nitrous Oxide assembly and
the Model-420 Hydride unit are set up for running the metalslisted in the TCLP program. Accuracy isensured and
detection limitsare maximized by using the unique*“in-line” Deuterium Background Corrector and the wavelength-
independent Variable Giant Pulse Corrector (standard parts of the 210V GP) to eliminate any interferences in the
sample measurements.

Analyst: Gerald J. DeMenna

SIC: 071, 8734, 951



Determination of the Environmental TCLP Metals

Samples:

Preparation:

Calibration:

| nstrument:

Conditions:

A composite wastewater sample, a30" deep drilling core soil sample, and asettling
pond sludge samples were analyzed for 12 metals.

(Modified from the EPA guideline methodsfor TCLP & RCRA)

[1] 100ml wastewater boiled for 5 minutes with 5ml of nitric acid.

[2] 50 grams soil, leached with 100ml of 10% nitric acid / 5% acetic acid.

[3] 10 grams sludge, digested with 25ml of 25% nitric acid / 10% acetic acid.
Certified EPA-type standards, containing the 12 analytes at levelsfrom 0.1to 5
ppm (mg/L), were used for alinear calibration curve.

Buck 210V GP Atomic Absorption Spectrophotometer, D, Corrector, Nitrous Oxide
burner, Hydride generator with Argon / Hydrogen.

Air / Acetyleneflame (Ag, Cd, Pb, Ni, Cr)

N, O/ Acetyleneflame (Al, Ba, Be)

Hydride Generator (As, Se, Sn)

Cold Vapor Generator, Quartz tube (HQ)

NOTE —Vauesaremg/L (ppm) inthe origina sample// D.L. = 3-sigmadetectability

Element
Ag
Cd
Pb
Ni
Cr
Al
Ba
Be
As
Se
Sn
Hg

Wavelength (nm)

328
228
283
232
357
3%
553
234
193
196
286
253

Waste-D.L. Water Sail Sludge
0.04 0.09 0.36 6.97
0.02 0.23 0.69 121
0.15 0.72 182 8.03
0.10 248 217 5.85
0.08 134 0.61 353
0.65 5.63 (100) (100)
0.35 452 243 054
0.02 0.03 <0.02 0.39
0.001 0.28 0.13 0.74
0.002 0.16 0.05 0.83
0.005 0.08 0.17 1.49
0.00001 0.0008 0.0012 0.0185

The above data shows the powerful flexibility and stability of the Buck 210V GP systemsfor the wide-ranging
requirements of the Environmental industry. The overall high sensitivity of the various Trace metals supportsthe
interference-free quality of the data. The combination of components provides for an unmatched systemin
economy and performance.
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AA3008: Indirect Deter mination of Gold Purity by Measurement of Impuritieswith Flame
Atomic Absor ption Spectroscopy

The determination of the purity of scrap and refined gold isavery important procedure for the financial markets,
the jewelry business and the electronicsindustry.

Over the years, the classical fire assay technigue has been used for gold determination but thisisavery labor-
intensive procedure, and prone to many operator errors. Hundreds of books have been written with special steps
and secret protocolsto follow for accurate and reproducible fire assays; but it till is asubjective method and is
sometimes used more for semi-quantitative analyses for those |labs without experienced asssayers.

Trying to determine the exact concentration of gold instrumentally can be done directly by measuring the gold
itself, but preparing an accurate dilution of asampleisvery difficult unlessthe volumetricsare calibrated, the water
isthermostatted and the balanceis certified. Slight changesintemperature, or vessel cleanlinessor calibration can
result in percentage errors in the final data. The error of the measuring instrument (Gravimetric balance, Arc /
Spark, Flame-AA, PlasmaEmission, etc) can also affect thefinal value by defining alimiting precision; for example:
D-C Plasmahasasystematic error of 1.5%; so the best datafor gold off aDCP instrument will haveabuilt-in error,
or variability, of 1.5%. A better, and more useful procedure, is determining the total impuritiesin the sample and
subracting this from 100% to get

thegold by difference. Many large companies (Engelhard, Texas Instruments, Krementz) usethis procedureto
assay their incoming gold. Reporting errors can be reduced to less than 0.1% in some case for a more accurate
purity determination of the gold material.

Atomic Absorption Spectroscopy isavery acceptabletechniquefor gold assays, and isavery simpletechnique
for techniciansand chemical operatorsto learn. Sample preparation and calibration are easily performed according
to astandardized procedure, and the operation of Buck AA instrumentstakes only afew hoursto master. Performing
theseanaysesisactually smpleonthe Buck Model 210V GP Atomic Absorption system. The high optical throughput
and stability of our “ Stable-Beam” design provide excellent sensitivity, superb precision and, with the proprietary
Background Correction modes on the 210, complete freedom from interferences. The unique single-mirror
monochromator used in the optical system is the key to the system’s small size and high performance. It isthe
incorporation of the “in-line” Deuterium Background Correction that will minimize or eliminate most types of
spectral or spectrochemical interferenceswithout any lossin dataquality. The data shown on thisappnoteisaclear
statement to the stability and energy of the Buck AA instruments.

Analyst: Gerald J. DeMenna
SIC: 1041, 367, 3911, 6011
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Analysisof Gold Purity by Measurement of Impurities

Samples:

Preparation:
Standards:
Results:

Element
Siver
Cadmium
Chromium
Copper
Iron
Nickel
Lead

Tin

Zinc

[1] Smelted scrap (~75% Au)
[2] Refined ore (~99% Au)
1.0gmin 25ml Ag. Regia, fumed with HCI, dilute to 100gm.

A Hydrochloric Acid Blank (0), and a1 ppm (ug / gm) Standard.

Vauesare ppm (ug/ gm) inthe original solid sample, with RSD calculations on

triplicate runs (using 1:100 dilution factor).

Wavelength (nm)
328
228
357
324
248
232
283
286
214

Total Impurities PPM (wt%) =
Gold Purity (by difference) =

Flame Type
Air —even
Air —lean
Air —rich
Air—even
Air —lean
Air —lean
Air—even
N,O —rich
Air—even

Sample #1 / RSD
5220 ppm/ 1.3%
1740 ppm / 2.1%
120 ppm / 2.6%
51850 ppm / 0.8%
690 ppm / 3.0%
82700 ppm/ 1.2%
21500 ppm/ 1.6%
60700 ppm / 3.2%
10350 ppm / 0.9%

234,870 (23.49%)
76.51% Au

Sample #2 / RSD
3.8 ppm/2.5%
<0.9ppm/ -
<25ppm/-

15 ppm/ 1.8%
<3.0ppm/ -
33ppm/ 1L.7%

12 ppm/ 2.4%
265 ppm / 4.7%
21 ppm/ 1.3%

365 (0.036%)
99.964% Au
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AA3009: Analytical Methodology for the Char acterization of Steelsand Iron Alloysby
Atomic Absorption Analysis

Theanalysisof ironsand steelshasalwaysbeen avery important job in theindustrial and commer cial
environment. Thegrading of steelsand iron alloysiscritical to characterizingtheir respective strengthsto corrosion
and stress. Therearealso many protocolsfor the several hundred types of steelsavailable. Feisalwaysthe
primary component, with elements such asNi and Cr asmajor consstituents, and Mn, Zn, B, P, Cu, V, Ti, Co, Pb,
Mo, Si, and Sn asessential minor elements. Much of the standard methods of analyses have been documented and
issued by agencieslikethe ASTM (American Society of Testing and Materials), and the | SO (I nternational
Standar dsOrganization). Some of the procedureslisted herearetaken from the ASTM Standards, volume 03.05
(Chemical Analysisof Metals); methods E350 (L ow Alloy Steels), E351 (Cast Irons), E352 (Tool and High Alloy
Steels, and E353 (Stainless Steels). All these standardsemploy Flame Atomic Absor ption Spectrophotometry
(FAAS).

Preparation of the samples and calibration of the instrumentation is actually quite easy using the Buck Scientific Model
210VGPAA system. Theunigue componentsallow interference-free measurementsat high levels of sensitivity and precision.
Aspiration of the sample by the high efficiency nebulizer provides tremendous sample throughput, and the proprietary “in-
line” Deuterium (D,) Lamp Background Corrector gives the highest energy of any commercially available system. These
features combined with the single-mirror, high-resolution monochromator and low noise electronics create an integrated
analytical tool of remarkable power.

Anexampleof a“universal” sample preparation techniqueislisted below. Thisprocedure givescomplete recovery of all
components with no losses or chemical interferences, and can be used for Certified Standards from ASTM, NIST / NBS,
BCS, IUPAC, or other regulatory agencies. Two basic dilutions cover the range of concentrationsfrom 0.001% up to 25.0%.

Preparation of Ironsand Steelsfor Flame AAS Analyses: AquaNasty ™

[1] Weigh 1.0gm sample chipsinto atared
40z HDPE Nalgene bottle.

[2] Add 10ml HCI, 2ml HNO,, 1ml HF, and
1gm K S,0,. Heat inwater bath or in
microwave oven for 5— 10 minutes.

[3] Dilute to 100gramsfinal weight, or cool
and diluteto 100ml volume. Thisisthe
1% solution (1:100 dilution factor) for
minor elements.

[4] Weigh or pipet 1gm or 1ml of thisto
100ml to make 100 ppm solution
(2:10,000 dilution factor) for Major
components.

TheBuck 210V GP AA can accurately determine these major and minor elements, depending on the dilution used, with typical
precision levelsof 1% or better if using bracketted standards. The entire procedure can determine over 40 elements per hour
for high turnover and high quality results.

SIC: 101, 331, 332, 3462
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Analysisof Ironsand Steelsby Atomic Absorption Analysis

Samples: Standard Reference Materialsfrom NIST / NBS, ASTM, and BCS
Prepar ation: “AguaNasty” method previoudly listed

Calibration: Buck Certified Atomic Absorption Standards

I nstrument: The Buck 210V GP Atomic Absorption Spectrophotometer
Conditions: Air / Acetyleneflame, Integrate mode, Normal parameters

N,O flamefor Sn, Si, Ti, V, and Mo

NOTE — All values listed below are in Weight Percent (%wt) in the original Steel sample; [K] = Known assay, [M] = measured data.

Element Cast And Piglrons Stainless#316S Tool Steel No. 3
[K] [M] [K] [M] [K] [M]
Cr 2.45 2.48 18.1 18.0 0.69 0.70
Ni 1.17 1.19 12.9 13.0 0.21 0.20
Mn 0.79 0.80 1.77 1.75 0.18 0.19
Co 0.54 0.56 0.27 0.25 4.82 4.80
Al 0.35 0.33 0.88 0.89 0.22 0.24
Cu 0.67 0.67 0.24 0.23 .079 .080
Ag 011 010 .009 .008 - -
Mo 0.48 0.50 211 2.10 0.48 0.47
Ti 0.17 0.15 0.44 0.45 - -
S 2.86 2.83 0.66 0.68 0.22 0.21
\Y 0.15 0.16 021 0.22 0.13 0.12
Pb 0.17 0.16 0.28 .029 .059 .060
Zn 0.88 .090 - - .028 .029
Sn 013 011 .035 .036 .029 .030
Mg .097 .098 - - .040 .039
Bi 046 .045 - - - -
As 0.12 0.11 - - - -

The above data shows the powerful flexibility and stability of the Buck 210 system for the wide-ranging
requirements of the Iron and Steel industry. The excellent correlation between the Known and Measured values
ranges from 0.6% to 3.0% (average RSD = 1.6%), exemplifying the high precision of the instrument. The fact
that asingle preparation gives superb reproducibility on three (3) widely varying metals, with arange of difficult
elements, revealsthe accuracy of the chemistry. The above components provide for an unmatched systemin
economy and performance.
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AA3011: Evaluation of Mineral Supplementsfor Content and Purity by Flame/ Graphite
FurnaceAAS

Doctors, dieticiansand health officialsrecommend abalanced diet that providesessential minerals
for proper nutrition in the human body. The accurate analysis of metals in vitamin / mineral
preparations and food supplementsis very important. These metals can be classified into several
groups—the major eectrolytes (Na, K, Ca, Mg), crucial to normal primary physiological processes
likecellular activity and metabolism; theminor minerals(Fe, Mn, Zn, Cu), present in lower levelsto
act as metabolic agents and enzyme catalysts; and the micro (trace) minerals, in low levels (Se, Cr,
Mo), for less defined reactions. Thereisaneed for an analytical tool to quantitate these elements
easily and reproducibly. Ferrous gluconate is a source of iron, but can be contaminated with
manganese, titanium and vanadium. Dolomiteisan excellent source of calcium and magnesium, but
isoften contaminated with lead and silver. Zinc oxide provides an essential form of easily absor bed
zinc, though the amount of cadmium and ar senic found can be a problem.

Examining some of the common over-the-counter and prescription formulations, one can see that the
potential contaminantspresent in someof thesehigher concentration mineralsisasimportant astheaccurate
deter mination of these essential mineralsthemselves. For thistype of low-level analysisin such a complex
matrix (high organicsand alkali elements), graphitefur nace atomic absor ption spectroscopy (GFAAS) with
deuterium background correction (D2) isone of the few acceptabletechniquesfor error-freedeter mination
of trace metals. GFAAS is also the preferred technique for measuring the desired micro-minerals. The
electrolyte metalsand minor mineralsare best done by simpleflame AA (FAAS).

Both flame and furnace techniques can suffer from tremendousinterferences when low level elementsare
determined in “dirty” or complex matrices. The alkali elements (Na, K, Mg, Ca) and the refractory metals (Al,
Si) can create background effects that will add signficant inaccuraciesto an analysis. The presence of organic
materialsin the sample matrix can cause the formation of smoke particulatesin agraphite furnace analysisand
cyanogen bandsin aflame method; which also contribute to analytical errors. The nature of these interferences
can be compensated for by the use of an efficient D2 Background Correction system; and the unique design of
the Buck 210V GP AA system provides the maximum energy throughput for maximum sensitivity and accuracy.

Analyst: Gerald J. DeMenna

SIC: 074, 20, 283, 512
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Evaluation of Mineral Supplementsfor Content and Purity by Flame/ Graphite Furnace

AAS

Samples:

Preparation:

Calibration:

| nstrument:

Conditions:

Element
Sodium
Potassium
Magnesium
Cdcium
Copper

Iron
Manganese
Zinc

* Arsenic
Selenium

Chromium

* Lead

* Silver

* Cadmium
Molybdenum

1) An enriched Wheat Flour; 2) A Multi-Vitamin & Mineral Capsule; 3) A
Dolomitic Limestone[anatural Calcium and Magnesium source]; and4) A
Mineral Supplement Concentrate

Dissolve 1gram of sample or 1 capsulein 100ml 5% Nitric Acid.

Filter and dilute to 50ml to make a 1:50 dilution, or a 2% solution to be used for
traceelements.

Dilute 1ml of thisto 100ml for a 1:5,000 sample dilution for the el ectrolytes and
major metals.

Buck Certified standards at 5 ppm [Flame] and 0.1 ppm with modifiersfor
[Furnace].

Buck 210V GP AA with the 220 Graphite Furnace and 420 Hydride accessories as
noted.

Flamefor Na, K, Mg, Ca, Cu, Zn, Fe, Mn

Hydridefor Seand As

Furnace for Cr, Mo, Ag, Pb, and Cd

Values are noted as Percent, ppm, or ppb in the original sample; or mcg in the

capsule.

Wavelength Detection Limit Flour Capsule Lime Conc
589 nm 0.5ppm 2,575 ppm <10mg 0.83% 255 ppm
766 2.0ppm 4,150 ppm 15mg 0.24% 810 ppm
285 0.05ppm 375 ppm 20mg 9.82% 175ppm
422 1.0ppm 1,500 ppm 100mg 17.2% 75ppm
324 nm 0.05 ppm 21 ppm 120 mcg 0.09% 550 ppb
248 0.10 ppm 315 ppm 100mg 0.35% 1070 ppm
257 0.10 ppm 46 ppm 1.5mg 0.18% 58 ppm
214 0.05ppm 185 ppm 5mg 1.04% 245 ppm
194 nm 10 ppb <10ppb <5mcg 47.5ppm <10ppb
196 25 ppb 69 ppb 7.9mcg 16.3ppm 78 ppb
357nm 50 ppb 3.8ppm 12.5mcg 0.33% 155 ppb
283 25 ppb <25ppb <10mcg 0.29% <25 ppb
328 10 ppb 1.7 ppm <5mcg 0.12% <10ppb
228 5.0 ppb <5ppb <2mcg 665 ppm <5ppb
313 50 ppb 2.4ppm 9.3 mcg 0.09% 165 ppb
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Sampleand Standard Preparation proceduresfor Trace Elementsin Lead

[1] Preparation of Lead (Pb) Samples:

Drill Pb metal to make small pieces. Weigh 2.0 grams of these pieces on abalance. Place the samplein a400ml
Pyrex breaker and add 10ml H,O, 2.5 grams of tartaric acid and 7ml HNO,. Warm on a hot-plate until the sample
dissolves. Dilute to 100ml in avolumetric flask with water (H,O). This prepares a 2% sample solution, with a
dilution factor of 50.

[2] Preparation of Sulfuric Acid (H,S0,) Samples:

Using a graduated cylinder, place 75ml of water (H,O) into a 100ml volumetric flask. Slowly add sulfuric acid
(H,S0,) to the water, swirling to mix. Solution will bubble up and get hot, do NOT spill it on your self —wear
gloves! AddH2S0, to bring thefinal volumeto 100ml. This preparesa25% sample solution, with adilution factor
of 4.

[3] Preparation of Pure/ Waste Water (H,0) Samples:
Using adigital pipettor or glass pipet, add 1ml nitric acid (HNO,) to 100ml volumetric flask. Add water sampleto
100ml mark. Thereisbasically no dilution and the energy relates directly to the sample.

[4] Preparation of Multi-element Standardsfor Calibration:
Using a pipet or pipettor, add 100ml of each of the 1000ppm stock concentrate standards (Buck standards) to a 1
Liter volumetric flask containing 250ml water (H,0) and 50ml nitric acid (HNO,). The following groupings will
prepare stable 100ppm Stock Standards. (Add water to bring final volumeto 1 Liter):

A) Bi, Ni, Ag, Zn, Cu, Cd

B) Fe, Sb, Sn, As, Al, Ca

Dilute the 100ppm Stock Standards into the following Working Standards:

25ml Stock + 1ml HNO3 to 100ml

in Volumetric Flask = 25ppm
10ml “ “ 10ppm
5ml “ “ Sppm
2ml “ “ 2ppm
1mi “ “ 1ppm
0.5ml “ “ 0.5ppm

Use these standards for Cu, Ag, Fe, Ca:
0, 0.5, 2, 5ppm.

Use these standards for Ni, Zn, Cd:
0, 0.5, 1, 2ppm.

Use these standards for Bi, Sh, Sn, As, Al, Pb:
0, 5, 10, 25ppm.

Analyst: Gerald J. DeMenna
SIC: 173, 351, 353, 361, 362, 366, 3691, 3692, 3714, 3724, 5013
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Determination of Trace Element in Lead

Samples:
SamplePrep:

Calibration:

| nstrument:

Conditions:

Resaults:

Element
Ni
Ag
Zn
Cu
Bi
Fe
S
Sn
As
Cd
Al
Ca

Lead Sample #19, Lead Sample#21, Sulfuric Acid (~98%)

2% solutions of lead in 5% HNO, / 2.5% tartric acid; 10% solution of sulfuric acid
(1:10dilution)

0.5and 2.5 ug/ ml (ppm) analyte metal standard in 2% high-purity lead matrix, 2%
high-purity lead matrix blank; for lead samples.

1.0 pg/ ml (ppm) analyte metal standard in pure (distilled / deionized) water, pure
water blank; for sulfuric acid sample.

Buck 210V GP Atomic Absorption Spectrophotometer, Giant Pulse and In-Line D,
Correction, and Model 420 Hydride Generation system.

Standard operating conditions for 210 unit; analytical parameters and correction
modes aslisted per element; air / acetylene flamefor Ni, Ag, Zn, Cu, Fe, Cd,;
nitrous oxide/ acetylenefor Al, Ca; argon hydrogen for As, Sb, Sn, Bi.

Values are weight percent (% w/w) in original sample: Data based on 1:50 Pb
dilution and 1:10 H,SO, dilution: D.L. [detectability] based on 2-sigma statistics
for Pb samples.

Wavelength D.L. Lead # 19 Lead # 21 H.,SO,
232nm 0.0015% <0.0015% 0.0018% <0.0015%
328 0.0003 0.0017 0.0018 0.0005
213 0.0003 0.0009 0.0004 0.0027
324 0.0005 0.0150 0.0093 0.0021
223 0.0008 0.0167 0.0184 <0.0008
248 0.001 <0.001 0.002 0.005
217 0.0005 <0.0005 0.0012 <0.0005
224 0.0007 <0.0007 0.0009 <0.0007
193 0.0001 <0.0001 0.0011 <0.0001
228 0.0005 0.0006 0.0009 0.0008
309 0.005 <0.005 <0.005 0.006
422 0.0005 0.0006 0.0022 0.0472

These data show the powerful flexibility and stability of the Buck 210V GP system for the wide-ranging
requirements of the manufacturing industry. The overall high sensitivity of the various trace metal s supports the
interference-free quality of the data. The combination of unique components provides an un-matched systemin
performance and economy.

93



AA3015: Evaluation of Drinking Water Quality by
EPA-Certified Graphite Furnace AAS

With the development of residential homesin all parts of the World, thereisaneed for accurate, high-volume measurements
of various Metal sin the Drinking Water that peoplein these residenceswill live on. Accurate measurements of specific metals
will determine the types of pipes used, the lifetime of the plumbing, the potential for mineral stains on porcelain, and more
importantly, the overall health of the individuals. It isimportant to get a meaningful idea of the essential “electrolyte”
elements, the “minor minerals’; and the “trace” or “micro-minerals’ to verify the quality of the water.

In addition to these essential metals, all States require all determination of Priority Pollutant metalsin all Potable Drinking
Water; as defined in the guidelines of USEPA Standard Methods 200.6 / 200.9 for the Analysis of Heavy Metalsin Drinking
Water by GFAAS. These metalsinclude Lead (Pb), the most highly analyzed metal on Earth; Mercury (Hg), Arsenic (As),
Antimony (Sh), Cadmium (Cd), Nickel (Ni), Silver (Ag), Tin (Sn), Selenium (Se), Barium (Ba), Chromium (Cr) and Thallium
(Th.

The presence of metals in Drinking Water can affect all biological organisms; from human beings to pets to plants and
agricultural systems. These metals can be classified into several groups: the high level mgjor electrolytes (Na, K, Ca, Mg),
which are crucial to normal primary physiological processeslike cellular activity and metabolism. The minor minerals (Fe,
Mn, Zn, Co, Cu), which are present in lower levels to act as metabolic agents and enzyme catalysts; and the trace heavy
metal s, or toxics, that should not be present at significant levelsin ahealthy organism (Ag, Al, As, Se, Pb, Cr, Cd, Hg, Ni, HI,
Sr, Ba, and V). Theselast elementsare either known to be detrimental to the body, or have a currently unknown activity that
is purported to be harmful.

Some biological processesand reactions appear to need very small amounts of “poisonous’ metalslike Seand Cr. Metalslike
Al and Sn don’t have any well-documented harmful effects, but are believed to berelated to Alzheimer’s Disease and kidney
dysfunction. Certain“odd” metalslike Mo and Au, not normally found in thefood system, are found to disturb digestion and
skeletal processes. Obviously, there is a heed for an analytical system to be able to quantitate these elements easily and
reproducibly.

Themost economical instrument suitablefor thiswork isthe Buck 210/211 Atomic Absorption Spectrophotometer. The Buck
210/211 isbased on aunique* Stable-Beam” technology that gives superior sensitivity and stability over older double-beam
systems. Itisalso extremely simpletoinstall and operate. The various excitation sources (air, nitrous, hydride and graphite
furnace) allows Potable Water analyses to be made with the highest level of sensitivity and precision; even at sub-PPB levels
for some metals! This unsurpassed stability stems from the unique high-frequency power supply of the compact, back-
mounted assembly and the very short electrical cables (<6”) used to transfer “heat” to the Graphite. Other commercial
systems employ long power cables, resulting in energy losses and poor reproducibility.

Chemical considerations are quite simple for “clean” water matrices when following EPA and most State guidelines for a
Standardized Matrix Modifier. All potential interferencescan befully compensated for using either the high-energy “In-Ling”
Deuterium (D2) Correction, or the Zeeman-like Variable Giant Pulse (VGP) mode. Thisfeature permitstheanalystto usea
single, simple agueous standard for calibration of many different sample matrices.
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Analysisof Potable Drinking Water by EPA-Certified GFAAS. ...

Samples: D New York City Drinking Water
2 Los Angeles City Drinking Water
©)] Independent QC “ Check Standard”
Preparation:  Thisrepresentsa“composite” protocol based on several State DEP and USEPA Standard
Methods for the Callection, Preparation and Storage of Potable Water].
D Take a100.0ml of the Sample, add 20ml concentrate (~65%) Nitric Acid; transfer to aplastic vessel
(beaker, wide-mouth bottle); heat in alab-guide microwave oven at low-medium power for ~10 - 15
minutes or until the volume is reduced back down to ~100ml. Cool and transfer to a Volumetric
Flask, re-dilute to 100.0ml final volume.
2 Buffer aportion of the Sodium for Flame-AASwith 1,000ppm Lanthanum (La) and Lithium (Li) for
Ca, Mg, and Bawork; Matrix Modify another portion of GFAASwork with 1,000ppm Magnesium
Nitrate and 500ppm Palladium Nitrate (per USEPA).
Cdibration: A linear, 2-point Calibration was made using the appropriate Matrix Blank for the Flame or
Furnace and the Standards set within the CAL MAX range for each metal.
Instrument: Buck Model 210/211 AA Swith attachments as described bel ow:
Conditions: * Air Flame for Na, Mg, Ca, Fe, Cu, Cr * Nitrous Flame for Ba, Al
* Furnace for Pb, Cr, Ba, Al, As, Fe * Hydridefor As
* Cold Vapor for Hg.
Vauesare ug/L (ppb) unless otherwise noted, with [%RSD} on triplicate measurements.
Element DetectionLimit CAL MAX METHOD SMP-1/NY SMP-2/CA SMP-3/NJ
Na 0.005ppm 2.0ppm AlIR-Flame 34ppm [2.1] 11ppm [1.8] 73ppm [1.5]
Mg 0.005ppm 3.0ppm AlIR-Flame 1.3ppm [1.9] 2.6ppm [2.3] 1.9ppm [1.3]
Ca 0.025ppm 5.0ppm AlIR-Flame 0.6ppm [2.2] 1.2ppm [2.1] 1.7ppm [1.8]
Fe 0.05ppm / 2ppb 5ppm / 250ppb AIR/ GF 0.48ppm [3.1] 0.29ppm [2.5] 0.18ppm [2.2]
Cu 0.005ppm / 1ppb  5ppm / 250ppb AIR/ GF 0.23ppm [1.6] 0.09ppm [1.4] 0.36ppm [1.5]
Ba 0.5ppm / 5ppb 25ppm / 500ppb N20/ GF 375ppb [4.1]  625ppb [3.5] 170ppb [4.4]
Al 2ppm / 25ppb 50ppm / 1000ppb  N20O/ GF 160ppb [2.9]  215ppb [3.1] 97ppb [2.7]
Cr 0.02ppm / 3ppb 5ppm / 250ppb AIR/ GF 745ppb [2.3]  460ppb [2.1] 255ppb [1.7]
Pb 0.8ppb 250ppb GFAAS 2.1ppb [2.0] 3.4ppb [2.2] 1.1ppb [1.6]
As 0.001ppm/ 1ppb  1.0ppm/ 250ppb HYD/GF N/D N/D 8.4ppb [3.4]
Hg 0.02ppb / (100ml)  2.0ppb 1018-CV N/D 0.04 [6.7] N/D

The above data showsthe powerful flexibility and stability of the Buck 210/211 AA systemsfor the wide-ranging
requirements of the water laboratory. The high precision of the Major and Trace data exemplifies the stability of the
210GF. Theoverall high sensitivity of the various Trace metal s supports the interference-free quality of the data. The
result isan unmatched system in economy and performance.
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SECTION 15.0: Analyze/Buck Data PackageV?2.1
I nstallation

1)
2)

3)

4)

Place the Analyze/Buck data package CD-ROM into your computer’s drive. If the setup program does not
come up automatically, Click on[start] the [run] then “setup.exe”.

Click on“Install ODBC 2.1", then [Continue]. Click on “Microsoft FoxPro Driver (*.dbf)”, then click
[OK].

Click [Add], highlight “Microsoft FoxPro Driver (*.dbf)”, then click [OK]. In the “Data Source Name”
fieldtype“LABAUDIT” in all capital letters. Under version select “FoxPro 2.5”. Then, you can either click
the“Use Current Directory” box or select anew directory. Click [OK] when finished. Click [Close] then
[OK] to return to the installation menu.

Click “Install Analyze/Buck”. Follow the “Install Wizard” promptsto install the software package.

After theinstallation of Analyze/Buck iscomplete, you may wish to veiw the instruction manual for the
software. If you do not already have Adobe Acrobat Reader installed on your computer, you must load it
before you can veiw the manuals. Click on Adobe Acrobat Reader 5.0 and follow the install wizard to install.
You may now click on the Analyze/Buck Manualsto select and view different parts of the manual.

Configuring the software

1)

2)

3
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Double click on the icon to enter the Analyze software. The first screen that appears asks you to register the
software. You may use the software for 30 days without registering but you will not be able to enter the
program afterword without the code. You'll need to get a new code every time you load the software. To
register, you must send the serial number you find in the CD-ROM cover, the reset number from the
software, how many instruments you have connected and your companies nameto Labtronics, Inc. A fax
back formisincluded in the cover. After you receive the registration code, click the [register] button to enter
the information and register.
If you wish to register later and finish the setup now, click [OK].Click on “System” located in the top | eft
corner of the menu bar. Then click “Import Methods” to load the Buck 210V GP methods from the Analyze
CD-ROM. Select your CD-ROM drive then open the “Methods’ directory. There are seven methodsin the
directory which may be used with your instrument. There are two types for each mode of operation:
Absorbance Methods: Collect Absorbance dataonly. Calibrations are performed by the Analyze software
which providesthe capability to print the calibration curveaswell as correlation coefficients. These methods
aredesignated by _ ABSfilenames.
Concentration Methods: Collect Concentration and absorbance data. AllowsBuck 210V GPto perform
calibration. Thismethod ispreferred when using the 220A S Graphite Furnace Autosampler sincethe
calibration may be used to set the peak timing automatically. These methodsaredesignatedby  CON file
names.
Thethreemodes of operation used onthe Buck 210 are Flame Absor ption, Flame Emission and Graphite
Furnace. The Graphite Furnace methods may also be used for Cold Vapor / Hydride operation. The
flam_215.expfileisfor useon older instrumentswhich useVV2.15 firmwarein the Buck 210. L oad each method file
individualy by clickingonit'sfilenamethen clicking [OK]. Inthefield 1abeled “ New Method Name”, enter aname
for themethod (i.e. Flame Absorbance M ethod) toidentify itinthe Analyze Program, Then click [OK]. Repeat the
processfor any other methodsyou will be needing.
Click on[system] then[configuremethods]. Click onthe new method namethen click [OK]. Click onthe
[ nstrument] button then the[r s-232] button and enter your computer serial port information and abaud rate
(the maximum baud rate onthe Buck 210is38400). Click onthe[OK] button 3timesthen click on[system]
again. Repeat thisstep for al methodsloaded above.



SECTION 15.0: Analyze/Buck Data Package V2.1 continued

Running the software

1) Load the analysisyou wish to run into alamp position on the 210VGP. Leave the instrument in absorbance

2)
3)

2)

3)

mode since al concentration valueswill now be cal culated with Analyze/Buck.

Turn on your computer and click on the [Analyze] icon with your mouse to start the program.

Click on the [run] button (the leftmost button on the tool bar). Select the method for the Buck 210V GP by
highlighting it's method name. If you wish to work on aworksheet that has already been created, highlight
the worksheet number or description to bring this worksheet up, then click on the [OK] button. If you wish
to create a new worksheet, click on the [new] button at the bottom of the window.

Type adescription and operator name for the worksheet. Although thisinformation isnot required, it will
allow you to identify the worksheet so you can look at it later. The time, date and worksheet numbers are set
by the software and cannot be changed by the user. When you’ re done, click on the [OK] button. The
software will setup the header on the worksheet automatically when dataisfirst sent from the Buck
210VGP.

If you are running an Absorbance method, you will need to setup sampleidentifiersfor your standards. If you
are running a Concentration method, you may skip this step. Click on “options’ then “Analyze2” then
"setup” to get to the standard curve setup screen. Click on the “ AutoCalc” on button so the software
automatically calcul ates a concentration value for each absorbance reading. Click on the [setup] button next
to Blank Correction. You' || see the default sampleidentifier for the blank is*Blank”. Do not change the cell
location, but you may changetheID. Click [OK] when finished. Click on the [setup] button for the
Standard Curve. Hereyou' Il see atable with default sample ID s S1-S20. You'll need to type in valuesinto
the concentration column for each of the standards you’ Il be using and make note of the ID. You may change
the sample ID to make it easier to differentiate between standards. Thereis aso optionsto set up
concentration ranges, QC standard Checks, etc. on these screens. Consult the Analyze instruction manual for
information on these options. Whenfinished click [OK].

4) With the communications cable connected from the Buck 210V GP's* Comm Port” to the computer’sseria port,

5

Click onthe[start] button (the onewith agreen arrowhead onit) below the Aanalyze software’smenu bar. This
functionwill initialize communication with theinstrument, but will not start theandysisonthe Buck 210V GP. To
start theinstrument, pressthe[cntls] key onthe Buck 210V GPR, highlight [remote communication] then press
[enter]. Usetheright arrow key to movethe cursor to the* remotemode” option, then usethe[right] arrow key
tochangeto([library/report] then[enter], select proper baud rate using [left/right] arrowsthen press[enter],
then[esc] twiceto return to themain screen. Press[start] onthe210to runyour standards & samples.

Asyou read your standards and samplesin absorbance mode, avaluefor absorbance will appear inthe Analyze
worksheet afew moments after the absorbance val ue appears on the Buck 210V GP sactive anaysis screen. When
you autozero the Autozero delta (representing the changein absorbance after autozero) will appear. For best
results, Autozero on your blank first, read your blank and then your other standardsin the order of increasing
concentration soit will be easy toidentify them when your ready to calibrate. For best results, enter the appropriate
samplel D for each blank and standard asthey are read so you don’t count erroneous readings as standards. Use
theva uefor reading the blank in your cal culation and not the autozero delta. You must enter samplel Dsexactly
asthey arewrittenin the set up table (they are case sensitive) and al blanksand standards must havean 1D or they
will not be considered inthe calibration. You may enter the samplelDsat any time. You may alsowishto enter
sample|D sfor you sampleaswell, just be sureyou don’t use any sample I D sfrom the standard curve setup table.
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SECTION 15.0: Analyze/Buck Data Package V2.1 continued

6) If youarenotusing AutoCalc, you'll need to cal cul ate concentration val uesby clicking on [options] onthemenu
bar. Select [Analyze2], then[Calculate]. Click on[yes] whenyou are prompted to update the worksheet. Click
on[OK]. If youwishto print the calibration curve, click onthe[File] option onthemenu bar. Select [print], then
[exit to print thecalibration curve]. When you return to the worksheet, concentration valuesfor each standard
and samplewill be displayed on theworksheet. To print out theworksheet, Click onthe[print] button (the one
withapicture of aprinter onit) below themenu bar. When you' redone, Click onthe[stop] button (marked witha
red square on thetool bar).

7) 1If you have morework to do on thisworksheet, Click onthe[close] button before exiting the program or opening
another workshest. If you' redoneworking with this particular worksheet, you should saveit tothe hard drive using
the[ar chive] function. Whiletheworksheet isopen, Click [ Samples] onthe menu bar, then select [Archive].
Enter alabel for theworksheet so that you canidentify it for futurereference. You may aso enter an optional
operator name and description for thearchivefile. Click onthe[OK] button. Theworksheet will automatically be
deleted from the method and stored in the archivefile. If you do not archivetheworksheetsthe program will use
more memory sincetheworksheetsareloaded into RAM with the program.

8) Toretrieveaworksheet that hasbeen archived, follow the procedurefor starting anew worksheet. After the
worksheet has been created, click on [Samples| on the menu bar, then select [Unarchive]. Select the
worksheet you wish to retrieve and then click on the[OK] button.

9) If you are donewith theworksheet but do not want to saveit, you should deleteit from memory by clicking on
[Wor ksheet] onthe menu bar, then select [Deletewor ksheet]. 1f theworksheet you wishto deleteisnot
currently running, you'll have to bring it back up to deleteit. Itisimportant to either archive or delete
worksheets once they are complete because building up too many worksheets may cause the software to
exceed the memory requirementsof your compulter.

SECTION 15.1: Data Collection Without Aanalyze Package

If you don’t need to generate afancy report but only need to store theinformation on disk you can use any oneof a
number of shareware communication packagesincluding Hypertermina, Procomm, Telix, Crosstalk, etc. Thedata
can then beimported into Microsoft Excel or thelike. The procedurefor Procommwill beexplained here.

1) Connect thecomm port at the back of the 210 to the serial port of the computer using adoublefemale 9 pin serial
cablewired asshown:

210 P-C
pin pin
5 5
2 3
3 2
7 8
8 7
2) Startthe communicationssoftware. Thedefault settingsto matchthe210are:
4800 baud
8 bits
noparity
1 stop bit

rtg/ctsflow control (handshakeroutine)
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SECTION 15.1: Data Collection Without Aanalyze Package continued

5) From the Procomm main page pressthe page down button on the pc the select option 7 for ascii download.
Enter afilename that you wish to save thereport as. Usually adate or time serves as an identifier, such as
090499.prn.

6) Set upthe 210 asnormal except pressthe[cntls] button, then highlight remote communication controlsand
press [enter]. Change remote mode to library/report and make sure the settings are the same as mentioned
in step 4 above then press[esc].

7) Fromthecntlsmenu highlight report and display controlsand press[enter]. Turnread key reporting, read key
report header and calibration reporting to on. Theprinter can beon or off depending if you wish animmediate
hard copy or not. Under the cntlsmenu you can turn read key sampling on if you wish to usethe sample
identifierspage.

8) Cadlibrateyour standardsand run your samplesasusud. Theinformationwill appear on the computer inthesame
format ason the printer.

9) When finished go back into the cntls screen and change remote communication controlsback to off and return
to active analysis.

10) To processtheascii filein Excel, closethe Procomm program by pressing esc and alt x and start the Excel
program.

11) Select filethen open and set files of typetotext files/.prn. Browsethru the Procomm directory and select the
datafileyou named above.

12) Excel will prompt you with thetext import wizard then follow these steps. Highlight delimited and pressnext,
highlight tabs and press next then select general and finish.

13) Edit theinformation asneeded and save.

NOTE: Oncethecommisactive, you cannot change any analytical parametersuntil you finish/exit.

SECTION 15.2: Data Collection using Buck Analyst

The set-up program on the CD-ROM should automatically run, however it can berun using either theexplorer or by
using the Run command from the start menu. Please note careful ly that the program waswritten to be backward
compatiblewith Windows 95 and later. If Set-Up offersto replaceafilethat isnewer than the corresponding file
included with the software, you should click on Keep the Current File.

Pressthe[cntls] key onthe Buck 210V GP, highlight [remote communication] then press[enter]. Usetheright
arrow key to movethe cursor tothe® remotemode’ option, then usethe[right] arrow key to changeto[library/
report] then[enter], select 9600 Baud and RTS-CTSHandshaking using [left/right] arrowsthen press[enter], then
[esc] twiceto returnto themain screen. Usethe Instrument / Setup Comm Menu to sel ect the correct communications
port for your computer and the same Baud Rate setting asabove.

The programwill capture datafrom the Active Analysis Screen or from the Calibrate Screen. To get the softwareto
capture datafrom theinstrument click on the Capture menu sel ection in the Instrument menu then pressSTART onthe
instrument. After therunsarefinished click on Stop Capturein the Instrument Menu.

A description of theMenusisavailableinthe Help Fileincluded with the software.

END OF MANUAL
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