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The SingleBeam Optical System

From the time of theinitial devel opments of Atomic Absorption Spectrometry (AAS) 50+
years ago, the concept of the single beam optical system was always afundamental design
consideration. It allowed high energy throughput for the best detection limits, smaller and fewer
components for the best size, and low manufacturing costs for the best price. Unfortunately,
those original single beam AASinstruments made over 50 ago years were not used routinely due
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to the inherent deficienciesin the components of the time: poor hollow cathode lamp
characteristics, noisy Power Supplies, drifting detectors & amplifiers, thermal expansion
variations in optical components (mirrors, beamsplitters, mounts, etc.), and so forth. To
compensate for these deficiencies, and to help them stay in business; the AAS manufacturers
developed the double beam optical system that became the standard design for AAS instruments
over the next 30 years. By using ahigh light-loss optical component, the beam splitter, to divide
the signal beam from the hollow cathode lamp, served to correct for these low performance
components; thus halving the available energy to make a sample measurement, compensation
between the reference and sample beams was maintained. In later years, the addition of a
deuterium continuum lamp for background correction introduced a second beam splitter; thus
cutting the hollow cathode lamp energy in half again. This does not even take in to account the 6-
10 additional Mirrors used to define the optical path for these large, heavy and expensive (albeit
very stable) double beam AAS instruments.

ENERGETIC EVOLUTION:

Burner

The Buck Scientific line of Atomic Absorption Spectrophotometers were designed to
utilize the maximum energy of the single beam optical system. Thisallowed usto build asmaller,
less expensive and more sensitive instrument. Background correction was achieved by inserting
the deuterium lamp directly after the hollow cathode lamp and using variable giant pul se.



210/ 211
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Inherently
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Effective
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Buck Accusys 211

Buck Scientific’'s 200
series Atomic Absorption
Spectrophotometers are
the culmination of more
than 25 years of success
and experience as a
manufacturer of
spectroscopy instruments.
The 200 Series AA's are
powerful, compact and
cost effective solutions to
all atomic analyses. It has
been designed to meet the
performance and flexibility
your laboratory requires—
now and in the future.

Standard Features

The 200 series AA’s are
shipped ready for use. All
operating conditions are
pre-loaded in the internal
computer, including lamp
settings, secondary
wavelengths, and alternate
methods of analysis for over
60 elements by flame,
furnace, or hydride
techniques.

The three lamp turret has
individual controls for
alignment and standby mode
to keep lamps warm.

Direct report generation to a
printer or data linking to the
optional Buck Analyst
software package is easily
done using the parallel and
RS232C ports.

Fully integrated saf ety
interlocks for gas pressure
sensor, drain line trap and
ignitor insures safe opera-
tion of the 211AAS

Analytical Performance
The Buck 200 series AA's
are high energy,
microprocessor
controlled single beam
atomic absorption

| spectrophotometer.

Solid state electronics and
simple optics provide the
basis for our superior
stability and sensitivity. The
Ebert mount monochromator
and user-selectable
bandwidth give the system
maximum flexibility. Our
short-path dynamic
nebulizer/burner
configuration is highly
efficient. An inert needle,
precisely positioned in a
high flow venturi, delivers
sample to the corrosion
proof impact bead. This
results in a tremendously
high nebulization effect for
all types of sample matrices.

Cost Effectiveness

The 210/211 is designed
for minimal maintenance.
The burner assembly

is easily accessible for
quick cleaning. The
microprocessor uses state-
of-the-art components and
is machine assembled for
quality and reliability.

With the best performance-
to- price ratio in the market,
the 210/211 is truly an
affordable instrument that
will maximize your return
on investment.




210/ 211 Graphite Furnace System

Unique Furnace Design
The Model 220 GF
accessory is the latest
technology in PPB level
analyses by graphite
furnace AA. This fully
integrated design uses
an innovative, unique
technology in a compact
powerful furnace module.
The quick-mount design
permits rapid change over
between furnace and
flame heads.

Capabilities

The unique power supply
in our furnace is capable
of generating
temperatures

up to 3000°C in less than
a second! This ultra-fast
heating rate provides
superior sensitivity in
refractory elements and
carbide-forming metals.
The on-board firmware
gives the analytical
chemist full control of all
aspects of the analysis.
Gas flows (external,
internal, mini-internal and
auxiliary are standard),
data collection
(integrated, real-time, or
absorbance area) and
electronic parameters
for the hollow cathode
lamps and the various
background correction
routines can all be
programmed by the
operator for maximum
results.

Methods

The Stabilized-
Temperature

Graphite Furnace AA
(STGFAAS) procedure
insures the highest
accuracy & reproducibility.

The 210/211 can initiate
multistep sequences with
alternate gas purging for

fully optimized STGFAAS.

System Integration
The integration of the
controlling software with
the furnace module is
comprehensive, and
methods development
time can easily be cut in
half by using our

protocols to refine an
analytical method.

The Model 220AS
random-access autosampler
will fully automate your
analytical operations
without the need for an
external PC to control the
system. By incorporating a
sample ID table within the
software, complete data
handling can be done
internally.

High
Throughput

Programmable

Autosampler

Modular
Compact
Design

Interference
free Analysis

Simplified
Method
Development

can beachieved usingthe
Thisfully programmable,
random access system
provides40 sample cups
metrix modifier additions.

inthebuilt-intable, and

bereduced substantialy.

Complete system automation

Model 220A S autosampler.

and 8 calibration/QC cups. It
can also perform automatic

Sample cupscan beidentified

method development timecan

Buck Model 220 Graphite Fur naceAutosampler

Elemental
Libraries




Onboard Software

Complete user
accessibility
and control

Flexible format
gives detailed
information

Full hardware
integration

Internalized
routines for
maximum
efficiency

No external PC
required for
operation

On-board Microprocessing

The completely integrated
firmware found in the Buck
210/211 gives absolute
control of operation and
data manipulation. From
setting lamp parameters to

optimizing calibration curves ,.in screen Analytical Data

and furnace temperature/
time programs; the internal
firmware provides access
to all of the system settings.

Fully Variable Parameters

A full range of analytical
conditions is set with default
values for typical analyses. Full
access is provided to the user to
allow detailed optimization for
custom analyses and for specific
operations.

MPLE IDENTIFIC

Sample Identification

The flexible nature of the 210/
211 firmware simplifies the
creation of an autosampler ID
table for your samples and
standards. Automatic
recalibration and QC checks
can be inserted anywhere in
the sample sequences for the
ultimate in precision and
accuracy.

Element file, wavelength, slit
aperture, calibration data,
energy mode, H-C Lamp
current, and PMT voltage are
all actively displayed with the
raw absorbance and analytical
methods.

Accurate Calibration Data

The calibration screen displays
up to 8 points on any of 4 defined
curves; linear (1st order),
quadratic (2nd), cubic (3rd), and
polynomial (4th) for extended
linearity and improved precision
to get maximum data throughput.

Full Hardware Integration
All available accessories for
the 210/211 can be directly
controlled from the internal
software. The furnace program,
autosampler table, and output
controls are all easily
accessed and can be modified
for custom configuration.

P on t

Text & Graphical Energy
Profile

The user can fully optimize the
optical energy throughput of the
H-C lamp and D2 background
corrector using the real-time bar
graph and numerical energy
readings.

Comprehensive Internal
Library

An upgradable, high capacity
library contains over 100 pre-
programmed analytical
methods. The user can define
up to 100 additional modified or
new files for their specific
applications.

Real-time Data Acquisition
The unique, high-gain signal
response of the 210/211 is
immediately presented in a
graphic display. The accurate
time scale allows the user to
adjust analytical conditions to
optimize results.




Background Correction

Optical System
Buck Scientific’'s “Stable PM g
Beam” System creates an 4.Lamp g

optimum optical alignment. Grating

We have the lowest
number of energy reducing
optics (no energy wasting

beam splitters) for the Vala,,,e
greatest throughput of ::I See-thru D2 Lamp Slits
sample energy.

Burner

Background Correction

The Model 210/211 offers signals, the absorbance of ~ only measure the background Proprietary

Wo excentional analyte and background absorbance like D, correction, . .
back rouFr)1 4 correction interferences are ratioed the background absorbance Stralght'lme
s Stegms. a unique. in-ine esulting in a clean, is subtracted from the total optics with

y ’ que, unbiased absorbance signal to give the corrected : :
D2 system and Variable : : single mirror

. signal. sample reading. The VGP
Giant Pulse (VGP) .

: system removes interferences
correction. : -
for elements outside the Umque

Deuterium (D,) Variable Giant Pulse normal b, - UV region. “In-Line”
Continuum (VGP) Correction Buck’s unique internal soft- D 2 system
Lamp Correction Hollow cathode lamps

ware allows the usertovary ~ doubles energy
both modes of the background throughput

correction to optimize the

A D, lamp emits radiation  normally operate at currents
from the far-UV region of 3-15 mA. If the applied

(<190nm through power is raised to several  5nq\vsis for selected elements

approximately 350nm). hundred mA, they exhibit a Variable
With our proprietary in-line phenomenon called )

system, the D, emission self-reversal. This giant Giant Pulse
corresponds precisely with pulse of current changes the correction for
the spectrum of the nature of the analyte non-UV work

analyte. Using modulated absorption line so it will

Background absorption

Background
Atomic Absorption
Pulse
Atnn:us:
Pu]se Absorption Atomic Absorption

Sample Wavelength Wave]ength

Lamp Current

leference

Background
# Atomic Absorption

Variable Giant Pulse Correction Mode

Tms Sample




210VGP & Accusys 211

Accusys?211

TheAccusys 211 AASisthe next evolution

of the highly successful Buck 210VGP,
Incorporating a series of sophisticated automatic
functions and saf ety featuresinto the high-sensi-
tivity, interference-free design of Buck’sunique
“Stable-Beam” optical system. The proprietary
non-Flame ignition system and automatic con-
trols make the Accusys-seriesinstruments the
AASof thenew Millennium.

ON

OFF
@ BURNER SENSOR

@® GAs PRESSURE
@ n,0 INTERLOCK
© FLAME SENSOR

® N0 FUEL-RICH

Accusys211 GasBox

Features:

* Built-in microprocessor with Softwarefor operation

» MethodsL.ibrary for Flame, Furnace, and Hydride
 Autosampl er, hydride generator & cold vapor upgrades
» 3Lamp Turret with power to each lamp

* In-Line Deuterium Background Corrector

« Variable Giant Pulse Background Corrector (self reversal)
* Safety Interlock for N20 Gas & Burner Head

* Variable Slit Band Width 2A, 7A & 20A

* Qutputs. RS-232, Parallel Port, Recorder

* Ability to add Graphite Furnace and Autosamplers

* Dimengions. 40"L x 12"W x 12"H; Weight: 501bs.

'! :

* Unique non-flameignitor providesthe safest
instrument start-up

» Simple 3 button operationfor fully automatic
gascontrols, ignition and gas switchover
(AirtoNitrousOxide)

* Anaytical parametersare displayed when methodfiles
areloaded fromthe 211’ sbuilt-in Methods Library

* Fully integrated safety interlocksfor gaspressure
sensors, burner head type, UV flame sensor,
drainlinetrap and power failureinsures safe operation
of the211AAS

* Upgradableto themodel 220GF back-mounted
graphitefurnacefor ppb/ppt tracelevel analyses

210VGP

TheBuck Moded 210V GPwasthefirst of the 200 series
spectrophotometers. The 210V GPisstill our most popular
instrument becauseit strikesa perfect balance between value
and performance.

Buck Analyst Software

Buck Analystisaprogram
that isdesigned to provide
the 210 seriesoperator
with thebasic tool sneeded
to capturedatafromthe
ingtrument results, display
that dataand document
I theresultsinaconvenient
form. Themajor enhancementsto theinstrument builtin
datamanagement routinesaretheability to print calibration
curvesand the addition of acalculated R squareval ue.




205 Atomic Absor ption Spectrophotometer

205AAS

The 205 AAS isthe next evolution of [ |

the highly successful Buck 210V GP. '!!l

The 205 isarugged, economical and i Ty
highly sengitiveinstrument whichis
perfect for industrial, educational and
QC operation.

it
"y 1]1”
1

BRI

* Internal microprocessor generates calibration
curvewith graphical and tabular formats
* Dual lamp power, onefor warm up

Per feCt for * High throughput “ stable beam” optical system

* Modulated HCL power supply to cancel DC

Si mpl e anal yS| S emission fromflame

* Digital readout for absorbance, emission, direct

nOt req U | I | ng concentration, lamp currentsand PM T voltage

* Autozero, integration and high gain damping features
D 2 Backgrou nd « Bandpass resolution from 0.2 - 0.7 - 2.0 nm
* Burner safety interlock system for nitrous
oxide/acetylene flame operation

Cor r eCtI On . * High sensitivity detection using quartz PMT detector

* Analog and digital output for chart recorders &
PC data systems
» Compact Sizeand rugged design

The 205 Advantage

The Buck Scientific 205 AAS uses aunique burner system, to get more sample to the flame, which
resultsin more signal and better sensitivity. We use an impact bead nebulizer to get an efficient
generation of afine aerosol of sample solution. The short path spray chamber permits difficult solutions
containing organics or high dissolved solids to be aspirated with superb precision and minimal
instabilities. To take advantage of this enhanced signal, we designed an optical layout that providesthe
highest throughput of any commercially available spectrophotometer. Our very ssmplestraight line
optical path uses a monochromator with a single reflector mirror. This cuts down on the amount of light
loss often associated with models having multiple mirrors. Because of this, the Buck 205 AAS can
detect far into the UV elements, such as arsenic and selenium, with ten times greater sensitivity.




Atomic Absor ption Hydride Systems

420 ContinuousFlow Hydride Gener ator rf’f‘ T
TheModel 420isan easily adaptable accessory for flameAA spectropho-

tometersthat allows PPT detectability for As, Se, Sb, Sn, Te, Bi, and Geusing e -
standard hydride generation procedures. Usinginert Polymer components N\ ¢
and areliable pumping system, users can quickly switch between flameand
hydride.

Features: g e .

* Allowssuperior Detection limitsfor hydride metalscompared to
graphitefurnace AAS, typically in the 100-500 PPT. . —

« Doesnot require hydrogen gas. Example for detection I|_m|ts for the

* Easy Ingtallation and removal for changing back toflame Buck Model 420 Hydride System
operation. Wavedength Minimum. Typical RSD

+ Four order of magnitude dynamic range using the Buck Element (ABS) D.L. at 10PPB
model 210/211 system for highest accuracy over a Arsenic(As) - 193.7nm  0.15PPB 1.5%

widerange of sampleconcentrationsminimizing dilutions Bismuth (Bi)  223.1nm 0.25PPB 2.1%
9 P g Antimony (Sb) 206.8hm 0.20PPB 1.8%

and errors. Sdenium(Se) 1960nm  035PPB  2.6%
* Inert Tubing givesrapid equilibrationtimeallowing typica Tin(SN) 286.3nm 1.0 PPB 8.5%
throughputsof 50 samplesper hour with reproducibilities of Tdlurium(Te)  214.3nm 0.30 PPB 3.1%

better than 2% at the 500 PPT level

Results Based on data from optimizedmodel 210VGP

1018 Combination Batch Cold Vapor

& HydrideGenerator
Overview:

Using the classic chemistry defined by the*“Marsh Test” for Arsenic and other
hydrideforming metals, and the Hatch and Ott cold vapor reaction specifically
for Mercury. Themodel 1018 batch mode attachment for flame atomic absorp-
tion system allowslow PPB and high PPT sensitivitiesfor these elements, respec-
tively.

Features:

*Cold vapor method employsasimple acid matrix for the sample and uses Stannous Chloride for the reducing
reaction to generate PPT level datafor Mercury

*Simplified installation to existing flame AA S and predefined reaction chemistry allows an easy start up for rapid operation.

*Usesargon or Nitrogen for carrier gas, no need for Hydrogen for most applications.

*Hydride generation technique commonly used for As, Sh, Seand occasionally for Sn, Bi, Te and Ge; uses common acids
and sodium borohydride reducing agent for low PPB detection limitsin prepared samples.

*Meetstherequirementsfor EPA standard methods 245.1, SW-846 and the 200 series potable water tests.

*Compact sizealowsunit to be placed conveniently next to AA systems.

*Readily availablereaction flasks provide convenient sample prep and analysisin onevessel for high throughput work.

*Quartz absorption cellseasily fit over burner head on Buck 210/211 AA systems using included bracket for both hydride
and cold vapor operation.




| nstrument Options& Accessories

Model 240 Flame Autosampler
To enhance laboratory productivity, this 150 position

Flame autosampler features afast accessrate for unattended operation.
Userscan program various dilution and samplevolumeswith
Autosam pl e automated spike addition. A high quality coating resistsacids
and bases. Full random accessallowsfor completeflexibility.
Buck Analyst Software
Buck Analyst isaprogram that isdesigned to providethe
Data 210V GPand Accusys 211 operator with the basic tools needed to
Aquigition capture datafrom theinstrument results, display that dataand
Softwar e document the resultsin aconvenient form. The major enhance-
e — mentsto the instrument built in data management routinesarethe
ability to print calibration curves and the addition of acalculated
R squarevalue.
Autolgnitor and Shutdown
Auto @ BURNER SENSOR  ON OFF Unique non-flameignitor providesthe safest instrument start-

. @ eA8 FRESSURE up. Simplefour button operation for fully automatic gas con-
lgnitor @ oM ok trols, ignition, and gas switch over (air to nitrous oxide) Fully
And ::Lzhli:'fs:; integrated safety Interlocksfor gas pressure sensors, burner
Shutdown ® : AR head type, flame sensor, drainlinetrap and power failureinsure

safe operation of the 211 AAS.

Model 3370 liquid-to-air recirculator

M odel TheModel 3370 economically removes heat in applications
wherethe cooling fluid temperatureis higher than ambient and
3370 control isnot required. It offerssignificant cost savings over
Water recirculators with mechanical refrigeration, plusthe compact
- design saves spaceinyour lab or factory. The main components
recirculator aresimple and effective. A positive displacement pump circul ates
for fluid to your equipment, back into areservoir, and through afan
Graphite cooled radiator which removesthe heat. A built-inlow liquid
evel indicator safeguardsthereservoir and pumping system.
furnace evelind = asth rand '
Atomic Absor ption Accessories
uck Scientific offershigh quality hollow cathodelamps,
tomic Buck Scientific offershigh quality holl hodel
. B and aqueous and organi ¢ standard solutions. For furnace opera-
Absor ptl _On & tion, we offer matrix modifiers and buffers, plus three styles of
Accessories & graphitetubes. Buck hasall the accessories and supplies

needed for AA spectroscopy. To order Accessories please call
800-562-5566 or visit www.bucksci.com and buy on-line.




| nstrument Specifications

205/210/211 Atomic Absorption Spectrophotometer

Wavelength Range:
Monochromator / Optics:

Hollow Cathode Lamp Supply:

Background Correction:

Burner / Nebulizer:

Microprocessor:

Integration / Response Range:

Calibration:

Display:

Output Modes:
Dimensions / Weight:
Power Supply:

190 to 900nm, Accuracy + 0.2nm, Precision + 0.1nm

250mm Ebert mount, 600 lines/mm grating, 0.2-0.7-2.0nm bandpass

Triple HCL power supply; 3 to 75 mA peak in NORMAL mode, 3 to 750mAin
GIANT PULSE mode. The 205 Has a two lamp design.

Deuterium - In-Line (see-through) configuration, pulsed illumination, hot
cathode, variable frequency, corrects from 190-350nm (0.7nm slit).

Variable Giant Pulse - Self-reversing HCL currents up to 750 mA with pulse
time from 10 to 200 microseconds, corrects from 190-900nm. The 205AAS Does not
feature D2 Background correction

Polypropylene spray chamber with pre-mix burner and high efficiency adjustable
nebulizers (SS), Titanium burner heads for Air/Acetylene, Argon/

Hydrogen and Nitrous Oxide/Acetylene operation.

Computer control by 80C188 chip, 8/16 bit operation, 12/24 MHz clockspeed;
non-volatile SRAM storage of >200 method files.

User selectable times from 0.5 to 10 seconds for continuous (flame) and
transient (furnace, hydride) signals.

Automatic, weighted least squares fit to 1st, 2nd, 3rd, or 4th order functions,
up to 8 points.

16-line backlit liquid crystal display for all text and graphics

LCD display, IEEE-488 Parallel port for dot-matrix printer, RS-232 Serial port
39"L x 11"W x 12"H; 50 Ibs (81 Ibs shipping weight)

100-240 VAC operating range, 50/60 Hz AC, <150 watts

220 Graphite Furnace Atomizer

Temperature Range:
Heating Rate:
Programming Steps:
Heating Cycles:

Control Cycles:
Purge Gas:
Cooling Water:
Dimensions/Weight:
Power Supply:

Autosampler Options
Model 220AS Furnace AS
Type:

Flow Control:

Functions:

Injection Cycles:
Tray Positions:

Interfacing:
Dimensions / Weight:
Power Supply:

Model 240 Flame AS
Type:

Flow Control:
Functions:

Sample Pick-up Control:
Tray Positions:
Interfacing:
Dimensions / Weight:
Power Supply:

Ambient to 3000°C

Approximately 3000°C per second

Up to 20 user-definable phases

Dry ramp and hold, ash ramp and hold, atomize ramp and hold, burn-off ramp
and hold

Data collection, internal gas flow, “mini” internal gas flow, alternate gas flow
Pre-purified Argon at 1.5-2L per min. Alternate gases: Air, O 2, 0rH 2
Continuous tap or cooled recirculating flow at 1L per minute

6"L x 12"W x 20"H; 35 Ibs (40 Ibs shipping weight)

208-240 volts/30amp, 50/60Hz, <5Kw typical load

Random-access circular carousel, sample pick-up by dip-probe arm
Precision variable micro-syringes, 100uL (sample) and 2mL (rinse)
Self-start checkout, sample, rinse, and hold modes, auto-zero, auto-cal,

and QC

Blanks, standards, QC controls and matrix modifiers from 1pL to 50puL; user
programmable

48 cup total; 40 samples and 8 calibrations/modifiers in rotating carousel; user
programmable

Direct RS-232C communications with 210VGP system
12"L x 12"W x 12"H; 28 Ibs (35 Ibs shipping weight)
110V/10A or 208-240V/5A; 50/60Hz

X/Y Table Random-access, sample pick-up by dip-probe arm

Variable peristaltic pump or direct aspiration via nebulizer adjustment
Self-start checkout, sample, rinse, and hold modes

Programmable probe depth from Omm (bottom of cup) to 130mm (above tray)
150 cups in 275mm x 211mm tray area + 10 calibration cups

Direct RS-232C communications with 210VGP system

10"L x 15"W x 12"H; 30 Ibs (37 Ibs shipping weight)

110V/10A or 208-240V/5A; 50/60Hz




Buck Model 410 Cold Vapor Hg Analyzer
Per fect for EPA methods 245.1 ~ 745.7 ~ 1631

Overview T———

TheModel 410 Mercury Analyzer System incor poratestheHatch &
Ott Cold Vapor Techniquefor theanalysisof tracelevelsof mercuryin | _swes 7 _— T
drinking, surfaceand salinewaters, aswell asdomestic and industrial - '
wastes.

Features:

* Detection limit 10 PPT based on 250 ml sample Aliquot.
* Absolute mass 0.0025 mg (2.5 ng)

* 400mm Flowcell for lower detection levels

* Direct printout for 21-CFR part 11 compliance and optional

datatransfer softwarefor PC datastorage. The410produces
« Complete analytical systemincludesHg Cold Vapor it~ '€sultscomparableto
« Affordable price perfect for labswith limited budget Atomic Fluor escence
« Quick analysisand recovery time systemsat 1/39 the cost

» Uptoeight point calibration curve

* Push button Quick-Purgefor flow cell flushing
» RS232, Printer and anal og recorder output

» Simpleto usewith minimal operator training

« D2 Background correction for interference free measurement Gasflow control panel

Summary of Method

Thismethod i sbased on the absorption of radiation by mercury vapor at the
253.7nmline. Themercury isfirst reduced to the elemental state using the procedure
outlined inthe EPA method Air isthen bubbled through the sampl e, speeding the
mercury vapor to the absorption cell. The 253.7nm mercury lineemitted by thelampis
absorbed by thevapor inthe cell in proportion to the mercury concentration. Theresult
istransmitted to thedigital readout which can beread directly in concentration of
e i 8 mercury. Theinstrument hasabuilt-in“ Peask-Picker” which reads peak area. The
R e e co s operator recordsthisreading before purging. Theinstrument isthen ready for the next

‘ sample.

Specifications

-6 Hg-CV-253.7 Abs-Intg: 0.873
Lamp 1 Peak Bkg: 0.003
. 1.8 ppb

Detection Limits:  10PPT /2.5ng Weight: 451bs.

AbsorptionCdl: 400 mm pathlengthwith Output:: RS232 andAnalog
silicawindows . . .

Power Background Correction: In-lineDeuteriumLamp

Requirements: 115/220V.A.C, Delivery system: Includesair dryer and charcoal filter
50/60Hz, 80 watts

Dimensions. 39"Wx11"Dx 12"H



411 Arsenic Hydride Analyzer

Designed to meet the requiremnts for EPA - SW846, NPDES / RCRA and 200.7 / 200.9 methods

Overview

Using the established platform fromthe Buck 210 SeriesAAS.
TheUniqueMode 411 system provideshigh throughput
determination of Arsenic from prepared water and solid waste
samplesusing anintegrated continuousflow hydride generator
and electrically heated quartz teetubefor combustion of the
hydridemateria for sub-PPB sengtivitiesinthemost compact
dedicated package.

Features.

¢ Providesdetection limitsof 500 partsper trillion ( 0.5 partsper billion.)

¢ Enclosed, electrically heated quartz tee tube provides safe reaction of hydride generation productsto give stable, hi
energy arsenicsignals.

¢ Fully Integrated continuousflow hydride system provides simpl e operation with real-time sampledata.

¢ Can be used with low cost technical grade argon or nitrogen purge gaswith complete flow meter controlson
instrument for optimizing the data.

¢ | nternal software capableof multi-port linear and quadratic calibration curveswith statistica analysisof sampledata.

¢ Direct printout for 21-CFR part 11 compliance and optional datatransfer softwarefor PC datastorage.

¢ Easy to operate with virtualy nothing to adjust

¢ Uniquein-line Deuterium corrector provides superior energy compared to any other arsenic method for the best
accuracy and freedom from interferences

¢ Toll-freetechnical ass stance and on-line application support.

Summary Of Technology

Typica Arsenic andyticd methodsusudly involveether thetime-consuming modification of an existing FlameAA Sto accommo-
dateahydridecell or using acostly graphitefurnace AASto reach low PPB levelsneeded for most environmental screening and
remediationtesting. Thewell known hydride generation reaction (based on the classic 100+ year old marshtest for arsenic)
providesthe best detection limits, sinceit servesto concentrate the arsenic and isolateit from any samplematrix. Testscanbe
performed with excdlent reliability and throughput using the continuousflow method where the sample solutionispre-mixed with
theappropriate hydrochloric sulfuric acid matrix then reacted with the strong sodium Borohydride reducing agent to create arsine
(volatilearsenic hydride) and free hydrogen. Thisgasreactionispassed through the quartz cell heated over 600°to form free
arsenic atomswhich absorb the D2 corrected light from the Buck hi through output arsenic hollow cathodelamp to produce
precise sub PPB level datain lessthan 60 secondswith the push of abutton.

Specifications:

DetectionLimits 500PPT (based on standard peristaltic pump tubing)

ReactionCdll: 150mmAnnealed Quartz T-Tube, sealed Electrical Heater

Power requirements: 110V/20A for U.S. operation & 220V / 10A for International
Dimensons 39" X 11" X 127

Weight: 60L bs.

Output: Printer (parale port) Digital (RS-232) and 1V anadog

Background Correction: In-Line Deuterium lamp (automati c compensation)

Reaction System: Perigtaltic pump with phase separation glassware & gasdelivery lines



205/210/211 Accessories

AAS |nstallation Supplies

Air Compressors

BS303-0313 115VACAIr compressor, pressure switch mounted and wired, safety
valve, pressuregauge, manua drain, eectrica cord and plug 12 gallon
manual on/off valve, delivers 1.8 CFM @ 60 PSI.

BS303-0314 220VACAir Compressor

BS303-0229 BalstonAir Filter toremoveoil, water and particlesfrom compressed
air. supplied withfitting for connecting 1/4” line, plus10ft. of 1/4” tygon

tubing.
BS057-2471 Replacement cartridgefor abovefilter.
11038 Wall mounting bracket for abovefilter

Ventilation Kits

BS303-0407 Hood And Vent Kit 110V

BS303-0417 Hood And Vent Kit 220V

116-1000 Stainless Steel Blower Adapter

116-1001 Stainless Steel Exhaust Hood

116-1002 Stainless Steel Sleeve - Connectstwo hoses
999-3053 Stainless Steed Hose Clamp

999-3075 Flexiblestainlessstedl hose4” X 10feet
999-3076 Blower - 265 CFM 115V/60Hz

999-3077 Blower - 265 CFM 220V/50Hz

Flexible Tubing For GasLines

990-1855 Black Flexible Tubing w/ nuts& ferrules (per/ ft.)
990-1857 BlueFlexible Tubing for NitrousOxideLine (per/ft.)
990-1856 Red Flexible Tubing for AcetyleneLine (per/ft.)




205/210/211 Accessories

Regulators

BS303-0106
BS303-0263
BS303-0264
R06-221

BS303-0265
BS303-0204

AcetylenePressure Regulator
Air Pressure Regul ator

Argon Pressure Regulator
Pressure Regulator with gauge

Hydrogen Pressure Regulator

Nitrous Oxide Pressure Regul ator

Burner Accessories

BS30040
BS30041
210-0541
210-0542
210-0632
210-0631
999-2202
200-0056
200-0060
BS303-0135
BS990-8265
991-1047
BS30055

210V GP Spare PartsKit

Accusys 211 Spare PartsKit

205/210 Nitrous Oxide Burner Head
205/210Acetylene Burner Head
Accusys 211 Acetylene Burner Head
Accusys 211 Nitrous Oxide Burner Head

Burner head dot cleaner

Stainless Steel Nebulizer
Corrosion Resistant Nebulizer

Nebulizer CleaningWire

Nebulizer Capillary Tubing 10
Hamelgnitor

AtomicAbsorption Spectrometry Book

Graphite Furnace Accessories

BS290-1820
BS007-0699
BS013-5653
BS009-1504
BS220-2697
BS008-7056
BS011-9079
220-3056

204-1044

204-1045

Non-pyro coated graphite tubes[ 10 pack]
Non-pyro coated graphite tubes[50 pack]

O

L

W

Pyro coated graphite tubes |10 pack]
Pyro coated graphite tubes [ 50 pack]
Platform graphitetubes[10 pack]
Polyethylene sample cupsfor furnace autosampler [ 1000/pk]
Polystyrene sample cupsfor furnace autosampler [ 1000/pk]
Polystyrene 8.5mL Sample Cups (pkg 50)

Left Contact Ring

Right Contact Ring
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Hollow Cathode Lamps & Standard Solutions
Buck 11/2" High Energy Hollow Cathode L amps

The Quadlity of any instrumental analysesisdependent onthequality of the componentsof the
instrument. At Buck Scientific, we striveto maximizethequality of al aspectsof analytica
instrumentation, from themain systemitself to the smallest accessory.

InAtomicAbsorption anaysis, theHollow Cathode Lamp providestheinitia signa fromwhich

theandytical reading istaken. Thestability and energy of thelamp becomesintegrd inachieving
preciseresults. Buck lampsare madeto produce aclean, stableatomic signal of high energy, so
theinstrument can obtain peak signalsfrom thesample.

Buck Hollow cathodelampsare manufactured with high performance componentsand strict
Quality Assurance guidelineswhichresultsin alamp that prevents sputtering or depositions. Both
of which have been known to adversely effect instrument readingsand reducelamplife.

Buck Puro-graphic”Sandard Solutions

Buck Scientific, Inc. providesacompleteline of Standard Solutionsin variousgrades and Spectro-
scopic Reagentsfor usein Flame, Furnace, Cold Vapor and HydrideA.A. analyses. Buck Solutions
areprepared from specialy purified starting materials, 18 MegOhm Water and high purity CMOS
grade acidsto providethelowest levelsof contaminantsand interfaces. All our standards aretraceable
to N.I.S.T., A.ST.M.and I.U.PA.C.. Theorganic-based standards are synthesized from pure
carboxylic acidsand high-purity inorganic salts. Buck employsstabilizing matricesthat alow anayststo
mix standards and make spike additionswithout significant errorsor incompatibilities.

Lamp & Sandard Solution Guide

Primary(nm)

Slit Setting

1v5" PIN

2" PIN

(Pre Analyst Series )

AqueousSind Sol. P/N

Symbol

Aluminum Al

Antimony S
Arsenic As
Barium Ba
Beryllium Be
Bismuth Bi

Boron B

Cadmium Cd
Calcium Ca
Cerium Ce
Cesum Cs
Chromium Cr
Cobalt Co
Copper Cu

Dysprosium Dy

309.3
206.8
193.1
553.5
234.9
223.1
249.8
228.8
422.7
520.0
852.1
357.9
240.7
324.7
419.5

\'

N NN NN NN NN NN N NN

4101
4102
4103
4104
4105
4106
4107
4108
4110
4009
4111
4112
4113
4114
4115

5001
5002
5003
5004
5005
5006
5007
5008
5010
5009
5011
5012
5013
5014
5015

AQ-Al

AQ-Sb
AQ-As
AQ-Ba
AQ-Be
AQ-Bi

AQ-B

AQ-Cd
AQ-Ca
AQ-Ce
AQ-Cs
AQ-Cr
AQ-Co
AQ-Cu
AQ-Dy



Lamps & Sandards Continued

Element Symbol Primary(nm) Sit Setting 1%’ PIN 2" PIN Stnd Sol
Erbium Er 400.8 2 4116 5016 AQ-Er
Europium Eu 4594 2 4117 5017 AQ-Eu
Gadoalinium Gd 407.9 2 4118 5018 AQ-Gd
Gallium Ga 287.4 7 4119 5019 AQ-Ga
Germanium Ge 256.2 2 4120 5020 AQ-Ge
Gold Au 242.8 7 4121 5021 AQ-Au
Hafnium Hf 304.0 2 4122 5022 AQ-Hf
Holmium Ho 4104 2 4123 5023 AQ-Ho
Hydrogen H * * 4124 5024 N/A
Indium In 304.0 7 4125 5025 AQ-In
[ridium Ir 208.9 2 4126 5026 AQ-Ir
[ron Fe 248.3 2 4127 5027 AQ-Fe
Lanthanum La 550.1 2 4128 5028 AQ-La
L ead Pb 217.0 7 4129 5029 AQ-Pb
Lithium Li 670.8 7 4130 5030 AQ-Li
Lutelum Lu 335.9 2 4131 5031 AQ-Lu
Magnesium Mg 285.2 7 4132 5032 AQ-Mg
M anganese Mn 279.5 7 4133 5033 AQ-Mn
Mercury Hg 253.7 7 4134 5034 AQ-Hg
M olybdenum Mo SHELES 7 4135 5035 AQ-Mo
Neodymium Nd 463.4 2 4136 5036 AQ-Nd
Nickel Ni 232.0 2 4137 5037 AQ-Ni
Niobium Nb 3344 2 4138 5038 AQ-Nb
Osmium Os 290.9 2 4139 5039 AQ-Os
Palladium P 247.6 2 4140 5040 AQ-Pd
Phosphorus P 178.3 2 4141 5041 AQ-P
Platinum Pt 265.9 2 4142 5042 AQ-Pt
Potassum K 766.5 7 4143 5043 AQ-K
Prassodymium P 495.1 2 4144 5044 AQ-Pr
Rhenium Re 346.1 2 4145 5045 AQ-Re
Rhodium Rh 343.5 2 4146 5046 AQ-Rh
Rubidium Rb 780.0 7 4147 5047 AQ-Rb
Ruthenium Ru 349.9 2 4148 5048 AQORu
Samarium Sn 429.7 2 4149 5049 AQ-Sm
Scandium Sc * 2 4150 5050 AQ-Sc
Selenium Se 196.0 2 4151 5051 AQ-Se
Silicon S 251.6 2 4152 5052 AQ-S
Silver Ag 328.1 7 4153 5053 AQ-Ag
Sodium Na 589.0 2 4154 5054 AQ-Na
Srontium S 460.7 2 4155 5055 AQ-Sr



Lamps & Sandards Continued

St Setting 12" PIN 2" PIN

Tantalum N 271.4 2 4156 5056 AQ-Ta
Tellurium Te 214.3 7 4157 5057 AQ-Te
Terbium Tb * 2 4158 5058 AQ-Tb
Thallium Tl 276.8 7 4159 5059 AQ-TI
Thorium Th 3719 * 4160 5060 AQ-Th
Thulium Tm 371.8 2 4161 5061 AQ-Tm
Tin S 2355 7 4162 5062 AQ-Sn
Titanium Ti 365.4 2 4163 5063 AQ-Ti
Tungsten W 255.1 2 4164 5064 AQ-W
Uranium U 358.5 2 4165 5065 AQ-U
Vanadium v 3185 2 4166 5066 AQ-V
Yitterbium Yb 398.8 2 4167 5067 AQ-Yb
Yttrium Y 410.2 2 4168 5068 AQ-Y
Zinc Zn 213.9 7 4169 5069 AQ-Zn
Zirconium zr 360.1 2 4170 5070 AQ-Zr

Multi-Element HCL's

Elements EZ~IN 2" PIN

Ca/Mg 4226 5075

Cuzn 4227 5076

AllSr 4228 5077

Ag/Cd 4229 5078

Cu/Be 4230 5079

Na/K 4231 5080

Al/Sh 4232 5081

Pt/Rh 4233 5082

Se/Sn 4234 5083

Cu/FeMn/zZn 4312 5084

Cu/Co/Cr/Mn/Ni 4262 5085

Cu/ColFe/lMn/Mo 4313 5086

Cu/ColCr/Ni/Ag 4314 5087

Cu/Col/Cr/Fe/Mn/Ni 4264 5088




