Atomic Absorption
Spectrometer




The GBC Avanta is a versatile, modular AAS
tailored to your specific requirements

GBC—a history of innovation

GG Seientilic Bquipment is & world leader in
the development and manufacture of alomic
absorplion speetrometers, Sinee our ineeption in
1978 GRC has been at the forefront of
developiments in AAS.

From Ulira-Malse background correction and
asvinanetrie modulation for double beam
instruments to Aubomatio Borner Rotation, GBRC
has hrought innovation into vour laboratory. We
have improved the gqualily of your data while
ensuring that your istroment is not only easicr
Lo use but produees meaningful resulls faslor
and with less operator intervention,

Chur goal has always been o increase the
productivity of your lahoratory while decreasing
WL ongedng costs, These benelils are vours now
with the high performamnes Avanta AAS,

The Avanta AAS—versatile, powerlul and
fast

The: Avanta AAS makes use of the [atest in
atomic absorplion spectrometer technology.
Developed after exhanstive research into the
needls of the analytieal commumity, Avanta has
all the powar, performance and speed reoquired
in toddaw’s modern laboratory.

Select the configuration which best suits
your analytical requirements

The Avanla atomic absorption spectrometer can
b configured to perfeetly reflect the analytical
requirements ol your laboralory, You may need a
cost-offective instrument to handle o fow
sumples per weel, or o Dully sutomaded system
capable of handling hondrods of samples por
day. The sensitivity of a flame atomization
sysben may suil your application, oF vou may
needl the nltr-temee capability of o graphite
Turmace or hydride system, The speed of analysis
may he eritical, or vou may need to follow strict
QO protocols for regulatory compliance.
Whatover vour application there is an Avania
confguration tailored to your needs and your
Ludget,

The entrv level Avanta s g hagth performance

AAS wilh:

= Guaranteed world-hest sensilivity and
precision

= Diouble beam optics for long term stahility

Ultra-Fulse hackground correction to ensure

aceurabe resulis

= Four-lamp tareet for rpid element selection

= Antomatic wavelength and slit setting for ease
of operation

* A flame contral system with comprehensive
safety interlocks

The Avanta AAS can be
conligurod lor Bame or
furnace analysis, with a
comprehensive range of
accassaries to make your
anplytical task simplar,
more reliable, mare
aceurate and more
praductiva,

Choose from a wide range of high
performance options

A range ol uplions may be added (o this powerful
base systom to inerease tha level of automation
and further improve your productivity, These
aptions include & motorized eighl-lamp Wrrel o
allow automated multi-element analysis, a
prograrmmabide Dame eontrol system tensure
aptimum eonditions for each element and even
saler operalivn, an automalic burmer rolation
syatem for Tast and accurate measarement of
high eoneentratinn samples without dilution, and
a Super Lamp power supply [or even lower
(etection Hmits. Or you can ehoose from the full
range of peeessories,




IS0 9001 QUALITY
ACCREDITATION

GIC has always placed o steong emphasis
on epuality in all aspects of our eperation,
from design and manulaeture Lo the
provision of service and support to our
customers, and we are fully committed to
continuous evaluation and improvement
i all areas.

The GBC Quality Management Svslem has
D aecredited Lo the TSOAAG001 quality
standard by Lloyil's Hegistor Gualify
Assuranes Limiled. This certification is
viour assurance that the procedures and
processes used to produee the goods and
servicas which GIC provides eomply with
the relevant International Standard, and
demonstrates oue comamitment Lo mecting
the needs and expectations of our
CUSLOIMErs.
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Unmatched optical performance
with your choice of manual or
awlomaled lamp turvet

High performance optics

The optical design is the heard of any
spectrometer, and ot GBC we Tave o long history
of quality aptical systems. The Avanta provides
nomatched oplical perormance, from more
efficient all-reflective optics aml o minimal
oplical component count to ensure maxinmm
light thromghput, to a monochromator designed
[or maximum efficiency at all wavelengths, To
[rther impeove Uhe performanee, Avanta uses
Fhe imine Asymmetric Modulation e improve
Lhe snrnal b noise ratio,

Whereas convontional doubla beam instruments
mriegsure Lhe light o both the sample beam and
Ehe reference hoam for oqual durations, with
Asvanmetric Modulation the light in the samplo
eompartment is measured for bwice the doration
uf the reference beam measurement. As the
sample compartient is the aeea inwhich all the
noise is generated inoan AAS, Assometric
Muodulation improves the signal-to-notse ratio by
as much as 405, The result is unmatehed
performance in lerms of hoth sensitivity and
deteetion limit,
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[ Lamp

Manual four-lamp turret with automatic
second-lamp warm-up provides rapid lamp

changeover

With individual lamp peaking and o fwo-lamp
power supply, a second lamp can be warmed up
and ready o go for the next analysis, All vou
noed Lo is rolate e tureret, the instroment

will do the rest,

Multi-elEmeat
nnalysis is
simplified with the
optional motorizad
cight-lamp urret

honochromator

Chopper

Refargnce Beam |

|| Sampla Beam |

Automated eight-lamp turret for simplified
multi-element analysis

The optional moterized turret makes multi-
alement analysis withoul operalor intervention a
reality, The lamp sequence is pre-programmed,
a0 the ext lamp required is automatically
sarmed] wp Simply load the element sequence
and hegin the analysis,




Safety and simplicity with
manual or fully programmable
flame controls

Interlocked flame control for safe and
simple operation

(s Mows and boroer position are sed manually
willy resd Qi an-sereen moniloring of
ahaothanee values for Fast 1'|'|'|f'i|'|1ii{2[ti.[!nﬂ.

With interlocks [or burmer presence, arner By,
liguid trap level, nebulizer bung and pressure
reliel bung, sale opecation is assured. The Dame
will not ignite if any interfoek is triggered, 17 the
wrong burmer is in place then a niteons oxide
acelylens Dame canmd be selected, 10 a Faolt is
deteeted, the canse 15 displayed by an iniiceator
Tight o the Tromd paned of (e nstroment,
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Interlocked flame conirol for
routine analysis

Optional programmable flame control
improves accuracy and ensures optimum
nas flows for each element

Thee optional programmable flame conteol offers
signilicant productivily improvements as your
worklond mereases. The added safoty features
are of peal benedit for nitrous oxide acetylene
analvsis, or when inesperienced operators are
using the imslroment,

[nstrument parameters stoved with each method
ensure that gas Dow sellings are accuralely
repradueed every time the moethml is naed,
peoviding greater analvtical acenmey, trouble-
[ree operation and fime savings,

In addition, gas low setlings miy be oplimized
[or each ndividual element in a multi-clement
analysis, and aee aulomatically adjusted withoot
Murther operabor intervention as the analysis
proceeds, This is particnlarly useful for analysis
close Lo detection limils,

Flame stahility 15 enhanced because s low
adjustment is stmoothly and continuonsly
varinhle across the whole operating range, This
i aehieved Ty contiomously-variable needle
valves controlled by micro-stepping motors,
eliminating the Dame polsations which can oceur
in solenoid-oporated systems,

Comprehensive flame control interlocks
provide a safer laboratory environment

Salety withoul sacrilicing performance is the key
to the GRC programmable Name eontraller,

A Tul] eange of salety interlocks ensures rouble-
froe operation, even with inexpericnend
operitory. Salety mterlocks imclude:

= lgnition of the flame is prevented if no bumer
15 installed, or it s not istalled correctly.
Ther Davme will nob chiange over to a nikrous
oxideneetylens Qame if the correct bumer is
not installed,

* Pressure sensors oo the air, acelylene and
nitrous exide gas supplies continually moenitor
Ll preessure so Ll e Darme will nol gnite il
Lhe pressure is Lo low, or the Dame will be
shial down if the pressure dops while il is
Lurning.

Thir oxidant Mow (air or nilrons oxide) is
continuously monitored to ensure that the
Dane can be gnited or shul down i Lhe
corract ianoer i U Dow is insadliciont.
InsullTicient oxidant Mow can lead (oo
Nashback. GRC is the only company Lo offer
this important salely eature,

A e sensor shuls off the gasis i the Dame
is cxtinguished for any reason. This provents
the laboratory from filling with gas,
Anintegral liguid teap with built-in liquid
[evel sensor provents ignition or shuts iown
the Mame if there 15 insufficiont Hgoid in the
frap,

Sensors on both the nebulizer bung and
prossure veliel Bung onsure that they ane
correctly in place, lgnition is proveniod or the
flame is cormectly shut down if either of the
bungs is not correotly positione.

A madng power sensor shuts down the ame in
the: correct sequenee iF the pewer supplicd to
the: instriment 15 interrpted.



Fust and accurate background correction

al all absorbance levels

Background Correction

In many instanees hackeround correction is
renuired to corroch for the absorbance associated
with non-atomic species that can be present
when the sample is atomized.

The: unique Ultra-Polse background correctinn
sysbem which is standard on the Avanla peovides
the best all round backgronnd comection
capabilily available,

There are a number of requirements of o
background correction system, which when met
will gnsure aceurate results,

Firstly, the background correclion system needs
for b alale to correel Lo high absmbanes levils,
preferably over two absorbance units.

Secondly, the speed of lackground correction is
critical. There must be a minimal delay betwesn
taking the total absorbance measutement and
Lhe backpround absorbance measurement since
the magnitude of the ackground signal con
change rapidly with time.

Thirdly, the aekgronnd corrector must not
degrade sensitivity, procision or linearity,

The GBC Ultra-Pulse background corrector 15 the

only syatem that meets all of these requircments,

1L i abli 1o correct for signals of up Lo 2.5
ahsorbance units, nsing a comhbination of high
mlensity deaterium lamp, hagh throughpul
narrow heam geometry optics and rapid
electronie modulation.

20 ma saction of the slde of the
peak, in which time the background
value changes by 0.2 abs.

0.2 abs
Background e
Signal| _—"
0 10 20 Tme(ms)
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Tatal Backgraund
Absorbanca Absorbance
Measurement Measurament
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High Speed and Accuracy

Ultra -ulse is the fastest hackdground correction
available, with a delay of only one milli-second
between suecessive measurements, Other
systems can have o delay of as much as ten milli
soconds, inereasing the ervors associaled with
the cormection by a factor of ten, as the diagmam
Shows,

typical \
graphite furnace \
background 2 Dds b 1.5 abs
p&ak/ J \

TRADITIONAL D2

10 ms dalay ERROR 0.1 abs Ulira-Pulse
1 s 10 limes

ULTRA-PULSE J] moaore accurate |
1 ma delay ERROR0.01 abs E

Guarantee of Performance

GBC has always led the way in performance of
atomic absorption spectrometers and has always
been prepared to guarantee the performance.
This tradition continnes with the Avanka, GIC
guarantees that, when optimized, the instmment
will givie an absorhanes of at least 0.7 (bypically
0.9 Lo a & i/l copper solution and that on the
same measurement the relative standard
deviation will be less than 0,5%, This puamntce
is unique to GRC, Other manufacturers who offer
a guarnnbee need Lo optimize for either
sonsitivity or procision, They do nol guarantes
sensitivity and precision on the same
measurement. Pul sinply, it means thal with a
GBC AAS you never need to compromise the
performance of the instrument on any
measnrement.



Improve sensitivity and concentration range with

these high performance options

Improve detection limits, sensitivity and
linearity with built-in Super Lamp capability

Supoer Lamps are high intensily hollow cathode
lamps, designed to improve the gquality of the
data obtained from your AAS. They sare
particularly uscful for low intensity elements
such vs As, Se, Cd, Ni, and Pb, providing
improvements in detection limil, sensitivily and
linearity.

When used in conjunction with the ABR, the
instrument's dynamic range can be extended by
morg than two orders of magnitude, With the
Avanta AAS, an optional one- or four-lamp Super
Lamp power supply can be huilt into the
instrument,

A comparisan of detection limits for llame
analysis between Super Lamps and nonmal
Hollow Cathode Lamps

Measure high concentrations quickly and
accurately without dilution using Automatic
Burner Rotation

T further increase the productivity of your
laboratory, add GBC's unigue Automatic Burmer
Rotation (ABR) accessory, ABR will extend the
mnessurernent range of your instrument, allowing
the measurement of higher concenlration
samples withont time consuming and crror-
prone dilulions, Aulomalic Burner Rolation
increases the measurement range by o faetor of
forty, in some cages eliminating the need for
additional sample preparation. [n companson
with autormatic on-line dilution systems, ABR is
at least twice a8 accurale and up Lo ten times
fauster.

Rasults for fertilizer and brine samples using
Automatic Burner Rotation

Element Standard Super Detection
HCL Lamp Limit

Matrix Element Awetnal Mepaneedl 2
L. Cone.  Becovery

(Hgml)y (gl

(p#/ml)  (pg'mL)  Improvement Ferllllzer Al BB B 11
Ferilizer Al Al LT 7.0
A 0.5 0.1 2.0 Feriliger Gl 40407 3005 07,5
S (1.4 (.06 6.7 Fertilizer  (xl AT a9 5.1
Cl 0.014 (.00 2.7 0% MuCl 8 A 4R0.3 0
Fh .14 0.06 a7 %Nl S A BEALG 0
Data for iron measurements comparing automatic
. burner accuracy with manual dilution accuracy
Hgilll:-:lcamuda Cylindrioal
I Discharge n‘““’“ﬁmmn" Aedual Mansured % Messtira] %
oy B0mE eaciled Cane: Cone.  Heeovery Cone.  Recnvery
Anode g"bﬂ;:!'rmm' (Hgrmlp Lsing Using Uslrg Lsiing
Eleciron ABR AR Dilition Dilstion
i 100 1001 1.1 10,01 101
00 9,50 19,0 10,17 101.7
200 10,2 1011 1943 2
0 2.4 1002 1974 45

Hin Al 1015 1981 KL




Powerful AAS software
uses the Windows®95 plaiform

Fast and friendly multi-tasking software

The design of the Avanta sofivare was guided by
severl requirements expressed by GBO nsers,
High on the lisk was case of wse, and the
araphical envirenment of Windowsi095 was an
obwcions choiee, Good soltware design ensures
thul eomprehensive and powerful foatures do nol
compromise the simplicily of method setup or
sample measurement, and that prompl and
appeopriale aceess Lo lelp is provided when
needed.

Tl Avanta sollware sddresses hese
reauirements with a complele ensv-lo-use
package, For instance, only one mouse click is
required Lo initiate an analysis. The strueture of
e progeam ensores that methid, sample
identifieation, analysis, reporl generation,
instrument sel-up and resulis are cleary
soparaled and easily aceessible.

Sampls :Hw.-vl

murdunrl

Context-semsitive an-line help explaing every
aspect of hardware setup, operation,
maintenance and safely.

Lesarning? Lo vse the instroment is made easy
through multi-media tutorials, While mnning a
Lulorial or displaying context-sensilive help the
aperator con work aough the Avanta software
to build an application, using ns much or as litte
help as may be required.

The Windows® 95 platform olfers advantages of
speed, power, compatibility with thivd party
software and troe S2-bil pre-emplive muolti-
fasking.




With @ simple user-interface

Rapid method development

Thar method maodule of the software allaws the
operator to set up and store all parameters
associaled with an elemental analysis ineluding
instrument, quality control, ealibration, fame
and graphite furnace, sampling and
measurement parmelers.

As all the parameters are within one module it is
a simple Lask to develop o method. Onee an
element is selected from the peviodic table, and
the appropriate wavelenglh determined, hased
o the required working range of analysis,
recommended conditions are recalled.

Metbiods can be created or modilied, even while
the instrument is collecting data.

Password protection can be applied Lo method
files to ensure thal unauthorized changes or
erasure cannot take place.

Simple automated analysis

The analysis mode is used w bring Logether the
method and sample details for the
measurements thal are Lo be tiken, These may
D Dinkeeech by prosvicde fully automaled multi-
olement analysis using the optional molorizod
lamp twrret and programmable gas controller,
This information ecan be sawed as individual iles,
and single- or multi-element analysis ean be
initinted with just three monse clicks,

Flexible sample handling

Thes saeeples madule i used to idontily the
samples and lo detenmine in which order they
will b analysed, when and how olten spike
recoveries, chieck samples, re-calibrations and
resalopes will he carriod oul.

Onee o sample file o been creatod it ean be
aaved for later nse or modification. Also inchded
with the sample dentification are sample
seeighbs and dilutions which ean e used to
calenlale the element concenteation in the
original sample, The weights can be read in
direetly from an electranic balanee with an
IESE2 port or the informadion ean be impaoried
from other software packagos.

Manual sampling is fast and simplo

For rapid manual sampling analysis, aceepl
defanlt sample names and elick to start, 165 that
simple.

Integrity of results is assured

The resules soction of the sollware is nsed to
cullect, display and process data collected by the
inskrument. As all the raw data is colleeted for
each standard and sample il is possilie to re-
caleulale resulls post-rim, basod on different
criteria, For example, results that were colloctod
in peak ares wode can be calealated in peak
height made. This con be invaluable for mothod
development, particnlarly in furnace work,

The ealibration routine can ulso be changnd
posl-run to get the best possible fit of the
calibration, Even weight and dilution data can be
addided alter the analysis and rosulls re-
calenlated, O course, erroncons resulis can be
deleted, meaning that samples or calibrations
teced nob be epeated. The entive resulls seelion
ean be password protecbed (o ensure the

integrity of the data,




Comprehensive reporting
and instrument control

Complete instrument dingnostics

Thes instrument module independently controls
all hardware funetions of the instroment, from
initial setup Lo optimization and diagnostics.

[t csam e an invaluable tool for prablem sobving,
method optimization and Leouble shooling,
saving valuahle 1ime and money foe your
Taboribory,

Combino graphs,

data aml Mathad; Availabln Sail Patassium, HGEaxractabin
customizable Samgle preparalion and instrumaent sondilans as par tast speciication,

Analysls: Batch 47, Rivadna Distrlct, Schadula 12

lnondors or [aoters Available Soil Patassian, Soils 003

in the repart,
Sample Cone.  %AED  Mean Replicates
Type pgimL Abs, 1 2 3
Cal Blank -~ HIGH 0000 0000 0001 @001
Standard 1 0400 035 0202 0204 0202 0201
Standard 2 Q700 027 0425 0425 0425 0425
Standard 3 14500 D2y LV S+ o+ VI e |
Customized reporis L
Comprehensive reports have never been easier Lo
gonerate and enstomiso in either the single
element format or as a combined mulbi-element 8
report, A single element report can conbain any
eombination of mformation including replicates, g
enlibration geaph, method parameters and
weights and volumes, 2
Al reports can include pags footers and headers, e
individual margins, soparate header file, and all .00 Congentratian of K, pgfmL 11
columms and rows of informalion can be 2
i“di\'illllﬂ“j' sigod, In addition a Mol seloction of Sampla Coana WwHSR  Maan Raplicatas Dilutian
fonts and fonk size is availahle. Typa ppiml Abs, 1 2 a Faxtar
; i i Efda BEE 006 0508 0EDR 0508 0508 1000
Reportod (I:‘lh‘llmﬂ} bix casily and Ellllm‘l‘lﬂ[.ln:llllj" Sl R TR T = S e
exported to thivd party softwire packages, either Eﬁhs 106D 005 0588 OERG 0585 0556 1000
B v et ot . 1 BB 006 0417 0417 0417 0417 1000
on-line ar post mm]}_ms. [Hirect, cunnccllmtz.r 1o NonBtran e 84 T LR R R
Laboratory Information Management Systems MearhSd BAD 086 0418 0415 0418 0B 1000
M) is easily enalled withoul additional Tarwz az7 ®I6 0218 0219 o219 G2 1000
l:l;ll1l ) s easily enalded withoul addition: T BT Cag ! gsaa gaad oaxrl oaia 1600
softwane, Shepos 1073 0@ 06 06H 0603 GO0 1000
Shaphia B56 004 0500 0603 0503 0603 1000
Murah BOE 022 0422 0323 0@ Qa2 1000

Murch2 1264 a2 0.6880 0880  O.6B1 O.BB0 1000




Quality Control protocols

Quality control for Good Laboratory Practice

At GBC we realise how important it s for vour
lnboratory (o be able to assure the quality of the
data it produces. To this end, GBC has
incorported extensive quality control protoenls
into the software. They inelude:
+ Upper and lower limits for quality assurance
of samples, ideal for situations whero your lab
is running samples that have o fall within a
pre-determined range, Samples outside the
specified range will be Naggod,
* Check sample analysis, Oneo a cheek sample
af knewn concentration has boan analysed,
further analysis is dependent on the result of
the check sample, 15 the check sample falls
within an operator-selocted range then the
analysis will procoed as normal. [T the cheel
sample should fall outside the selected range
then the analysis will follow a pre-selocled
action, Possible actions include: stop,
confinue and flag, re-slope and continng, re-
calibrate and confinue, re-slope and repeat all
Lhe affected samples o1 re-calibrate and
repoat all the affectod samplos.
Spike rocovery samples allow for sample
megsurement followed by the analysis of a
spiked sample as a check Tor possible
interforonees. [Fthe spike fails a pre-
determined rocovery range then the analysis
will procesd according to the procedure
sprecifiedl by the operator. The choioes
available include all those available for choek
sample srTor.
Sample blank 15 used when the standards and
samples have different matrices and so may
redquire separate blanks,

L]

Concentration (ug/L)
105
G I'II:| 5 1)
'niE % Y g opl By Sn s
100 | "'"r"".ﬂr'.r“"";‘f-‘"""'":"{"“"I“"'"'wr'“7;9‘“""";'
3 I
E. e L] |-..' l'.l. .,
a5 B i
= Before sansitivity cormaction L
= Aftar sensilivity correction
LR e e P T e B e e i |
300 aa 420 430 340
Sample Numbar

* Automatic Sensitivity Correetion (ASC) is a
uninue GRC feature which provides antomatic
compensation for sample results affected by
changes in conditions during an analylical run
{for examplo, aging of a graphite fimace
tube). [t means that samples need nof he -
analysed and that re-calibeations only need to
be performed when reguived. The productivity
improvements and savings on consumables
using ASC ean make a significant difference to
youe profitability,

Calibration fil gives the operator the option of
paunsing if the ealibration has failed an
operator-determined curve fit eriteria,
Automatic re-slope rate can be set either as a
function of time or of the sumber of samples
being analysed, thus further ensuring data
muality.

Automatie re-calibration rate can also be sef
either ag a funelion of time or of the number
of samplos that have heen analysed.

The selective use
of quality conirel
protocols enables
complinncu with
almvst any
regulatory
requiramant and
ensuras that your
labaoratory
malntuing good
laboratory
practice,



System. 3000

Fully automated high performance
System 3000 Graphite Furnace

More and move often the analyst is required Lo
miegsiee al levels well below the detection Bmits
achievable by flame AAS. For these analyses the
nae of a graphite lwmace is requived, Using a
graphibe furnace allows routine measureimnenls Lo
B e inEhe parts-per-billion concontration
range for most elements

The System 3000 graphite fornace is a complete
graphite [umace system which includes 2
pusselul antosampler for more rpid and
acenraie analysis, o power supply unit and
workhead, The ontive svstem is controlled by the
Awanta software which provides all of the
[satures required for rapid, simple and aceurile
analysis,

TATINIHE
L HOT AOFAET =Ea

ol o

The PALI00D
Pragrammable Auto
Loador provides
automatic calibration
with up to 10 stamlanls
and automatic analysis
of up 1o 40 samjles.
Sanple volimes
between 1and 100 L
may b salacied,

L]

legible temperatuee program allows for even
e most complex samplies,

[igh performanece furnaee tubes with raised
sections contain the sample within a small
arca of the tube to eliminate Lemperatine
prailicnts,

Programmable gas selection switches gases
during the temperatiore program, allowing for
dilferent ashing techngues.

Tolal pyrolytic graphite platform enhiances
sensitivity and ensures that somples are
atomized into a hot atmosphere, reducing or
eliminating inferferenoes.

Un-matehed sensilivities are achioved for over
fifty elements, o selection of which is shown in
the table,

Chemical modifiers are dispensed
antomatically. With two modilers availablo
almast all manual sample pre-Lreatment is
eliminated,

Vanable mjection speed can be particularly
nseful witl viseous samples such as oils, or
whien nsing thie hol injection teelmigue,

Hot injection for faster analvses means groater
productivity [ur vour laboratory,

Uiaque sel-up and storage of probe co.
ordimates theough the computor keyhoard
saves time anl ellor, simplifving antnsampler
sel-up.

Multiple iogections allow aubomatic pre
concentration, For especinlly low
concentration work the antosampler wll
deeposit te sample, the fornace will then dry
and ash il before the ayele is repeated us
many @ Gilty times, totally climinating messy
anid time consuming extraction or pre-
coneenteation techniques.

N




Fully awtomated
Graphite Furnace system
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The ultimate in graphite furnace sensitivity

The Syatem S000 is designed to achiove state-of-
Lg-arl sensibivities and detection limils.
Appragimately 60 elements can he determined,
rst st suh part-per-billion concentrations. The
tvpical charcteristic mass for some of the
elements is shown in e Tollowing tahle.
Claracleristic mass is the mass of an element
required to give an absorbance change of 0.0044,

Element Charae-  Element Charac-

feristic teristic
Mass (pg) Mass (pah

Ag 0 Fie 1.6

Al ] Mn 0.7

As i Mu A

Au 9 Ni i

Ba 14 Ply 2.5

i (25 So 40

iy 1 Ti 46

Or 1.5 V 20

Cix 25




A full range of hydride accessories

Continuous flow HG3000 Hydride Generator
for best results

The HGI000 15 an antomatic continuous low
twdride generator for the analysis of the hydride
forming elements such as arsenie, selenium,
antimnony and bismuth at parts per billion
coneentration level. The same sysbem can be
nsed (o measure mercary ab parts per billion
concentration utilizing the cold vapour
Erchnioue,

As the syatem is a continuous Qow system,
signals can be integrated, this filtering noise and
reducing the detection lmits when compared 1o
hydride generation systoms that produes
transient. signals, To achieve the same sonsitivity
with fow injection syslems, much larger sample
volumes are required, meaning longer setap anil
analysis timas,

The continuons Now process alse means fastor
analysis when following good analvtical
procedires and measuring moee Ui one
replicate,

Typical sample throughput is 00 samples per
honr, measuring three replicates on cach
sample, Other systems only allow 30 to 40
samples to be measured each hour when
measuring three replicates on each sample, The

TG00 will ineresse the productivity of your
Iahoratory.
Element Characteristic  Delection
Concentralion  Limik
(LgL) (L)
Antimony (Sh) 0.1 (.08
Arsenic (As) 11,00 (.06
Bismuth (B 1.1 0.0
Meroury (Hg) 03 (.05
Selenium (Se) (.13 11,04
Tellwrinm (Te) 02 (.13
Tin (5n) 0.4 0,20
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Improve hydride results with the
EHG3000 Electrically Heated Hydride Cell

The KHO3000 15 used W electrically heat the
quirtz coll wsod in hydride generation analysis,
as an alternative to Mame-heating of the ecll,
The advantages of using an clectrically heated
cell include: more acenrate temperatuee conkeol,
more stable temperatures, loss noise as the
Marne is not present, and improved sensitivities
and detection limits Tor most elements,

A the EHGH000 does not require a flame,
hyilride analyses can be earried oul unattended
or even overnight, saving the laboratory time and
money. In addition, the EHG3000 can be nsod for
warming the cell Tor cold vapour mencary
analysis, eliminating any condensation in the
ruartz tube, The electrical heating hlanket can
also be used with the praphite fumace-only
veersion of the Avanta AAS, enhancing is
analytical capability.



Mercury Concentration
JSor trace level analysis

Measure mercury at less than 10 ppt
with the MC3000 Mercury Concentrator

Regulations for mercury analysis are continually
lowering the reguired detection limits, well
Below the Tevel aehivvable using the standard
enld vaponr fechnigque, The MC3DO0 merenny
concentrator aecessory for the G000 addresses
Lhis proflem. By concentraling the merenry
vaponr on gl Gl detection limics ol 5 parts
per trillion can be readily achicved. The MC3000
accessony 15 flly controlled by the Avanta
sullaware and Lhe analysis can e carricd out
unattended when wsed in conjunation with the
SDE-2T0 sample delivery system,

The morcury
caneentration cell
i showen in front
of the albsarption
call locntod inthe
light path,

0 W=

Merniary traee ab 20 pr

SAMPLE

;“__ HMMMLLU

CERTIFIED
VALUE

MEASLIEL
VALUE

Witk 06150647

sowage Shidge

174 ppl
.23 pph

176 pph
.65 pph

Sampling accessories

High speed SDS-270
Sample Delivery System

The SDE-270 Sminple Delivery System is an XY
autosampler which provides nnmatchod
produetivity with fll random access capability
and a small footprint, Samples are conlained in
hree separate racks, meaning that different tube
siwats can b uged within a bateh, The
antosampler is totally controlled by the

Avanta sollware, providing random aceess as well
s iero-sanpling capability and standard
aclditions analysis, Cheek samples and quality
contrel Hoits are also an integral part of the
antosamypler aperation.

A bl b diaphragi pump provides o
continuons steeam of clean rinse selution.

P3-270 Preparation Station

The 5270015 nsed 0 combination with the SD3
AT0 auto-sampler, removing the need for manual
standard and sample preparation and sample
dilution for Mame and Ledride applications. The
PS-270 is totally eontrolled through the Avanta
software enablimg tree fully-antomeated analysis.
Stnple and reliable automation of standard
pililitions and spike recovery, or sample matrix
modifieation through the addition of up o twa
chemical modifier solutions provides hands-off
operation and versatlity. The ability to work in
combination with Automatic Burner Rotation
{ABR) extends the dynamic range heyond that of
obher dilution systems.




High Solids Analysis
without dilution

Eliminate burner blockage with the
HSA3000 High Solids Analyser

The analysis of sauples with a high dissobed
solids content has alwayvs Been o problem in
Mame atomic absomiion speetrometry, Thire is a
tendency for salls Lo crystallize and canse
Blockages in the neluolizer oe burmer, Historieally,
[T ondy wany Lo avoid this problem has been to
dilute the sample wntil the concentration of
dissolved solids s less than 2%, The difficultios
with this approach are thal il is Gme consuming,
it dilutes the analyte concenteation anid can el
toereors in the analysis, The HEAS000 zolves all
these problems, allowing the analysis of
solutions containing as much as HE total
dissolved solids withont blockage o the
nebulizer or burner, or compromising the guality
of the results,
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Atom trap
Jor improved sensitivity

Better flame sensitivities with atom trap

Cuice alen the analyst neads to measure a
sample that is ab or just below e lower
measuremnent vange foe Dame work. The option is
to thon pro-concentrle the sample or to analyse
Lhe sample by graphite furnace, both options
[rring more dillicult and e consuming.

The cost effective and casy alternative is Lo use
(e GIC atom trap, The atom trap is a slotted
quartz tube positioned on the barner, slowing the
passage of utoms through the hght path anid
hence concentraling them.

The resulling iiprovement in sensitvity means
Lhat move analyses can be peelormed by U
faslor, Jess complicated Nome fechniquo, Whon
used in eonjunction with a Super Lamp, the
sensilivily improvement can he as much as 10
Limes,

Charactenstic Concenfrations (peg/mL)

Element Standard - Ao Limprove-
Flame — Trap fenl
Factor
Bilver (L1 (LT a0
Gold (101 1), (3 L.
Bismuth 0,10 036 2.4
Cadmium Q008G 0SS 4.4
Copper (022 (L0118 4.4
[ron (L0 0.018 1.6
Mercury 13 .42 4.1
Manganese 0016 (LA 4.2
Lead (1063 11021 a4
Selenium .20 {1065 3.4
Antimony (119 11,06 3.1
Tellurinm 025 (.07 .G

Aing (L0085 (003 1.6



GBC Avanta

Specifications

Optics

Double beam with background correction and flame cmission eapability,
Asymmetric modulation with 2:1 sample-lo-relerence ratio for noise
reduction, All-reflective system with quartz ovorcoating on mirrors, Sealed
against dust and vapour,

MONOCHROMATOR

Ehext-Fastie design with 338 mum focal length, 1800 line/mm grating and
1854900 nm wavelength range. Automatic wavelength selection and peaking.
Cominueusly adjustalde slits with 0.2 to 2 nm spectral handwidih, Redueed
height for fomace work available with all sl widths, Automatic setting of slit
width and height. Automatic wavelength scanning, Selected wide range
mnlti-alkali photomultiplier tube.

MANUAL LAMP TURRET
Four-lamp manual tueeet with individoal lamp peaking

MOTORIZED LAMP TURRET (option M)

Optional eight, lnmp motorized turret with automatic lamp seleetion and
individual lamp peaking, Automatic optimization in two planes for maximum
light throughput, Automatic multi-element opecation, with the nest lamp in
e sequence aulomatically warmed up, Compatible with standand hollow
cathode famps and Super Lamps,

BACKGROUND CORRECTION

ULTRA-PULSE background eorreclor takes 200 (50 Hz) or 240 (60 Hz)
corrected sample readings per second for correction of fast backgroumd
peaks, With approximately L ms between pulses and interpolation hetween
measurements, best possible aecuracy s assured, High intensity, long lif
deuterium are lamp provides 185-425 nm correction range, Corrects to 8,5
total absorbance,

Flame Control

INTERLOCKED FLAME CONT RO,
Manual selling of Name Lype and gas Dows. Press button ignition. [nterlocks

monitor burnor prosence, burner type, liquid Leap level, presence of nebulizor

brung and presswre relief bung, [enition is prevented it a fanlt is detected,
Error lights show interlock stalus.

PROGRAMMABLE FLAME CONTROL (option F)

Automatic seiting of Dame type and gas Oows Iom stored conditions.
Programmad ignition and shutdown sequences, Automalic ehange of Qume
conditions during automatic mulli-element operation. May he programmed
to antomatically extinguish the flame at the end of an analysis. Interlocks
moniter air, seelylene and nitrous exide pressure, hurmer presenco, burner
type, liguid teap level, prosence of nebulizer and pressure reliel hung,
oxidant Qow, Dame condition and mains power, lgnition is prevented or
flame is shutdown if & Fault is detected. Sereen display of interlock status.

FULLY AUTOMATED AVANTA {nptinn I'M)

Combining programmable Qame conteol and the eight lamp motovized et
[ Tully sutomated analysis,

Flame Atomization System

Pre-mix design with solid inert palymer mixing ehamber, All-titanium borner
eonstruction, The oplional nitrous exide burner is designed to reduce carbon
build up. Mebulizer has platinnm-ividiom capillary and tantalum ventari for
resistance o acid atlack, Adjnstable sample uptale rate with loeking
mechanism. [Inert impaet bead. Inlerocked nebulizer bung and pressure
telief Dung. [ntepral lguid trap with Houid lovel interlock. Quick-change
monnting to enable casy change-over to graphibe fumace. Automatic
motorized height and horizontal adjustment of the burner and graphite
furnace workhead.

AUTOMATIC BURNER ROTATION

Motorized burner rolation allows the buener angle to be sel as parl of &
method. Samples outside the calibration range can be sutomatically ro-
measured al o greater angle after o forthor ealibration, Angle is setlable to
=(1.17 with a rotation angle from 07 Lo 90°,

PERIMORMANCE GUARANTEE

Greater than 007 abs for 5 mgeL copper solulivn with an RSD of less than
0.5,

COMPUTER MINIMUM REQUIREMENTS

An 1BM compalible computer ineorporating an Intel Pentium ™
microprocessor aperating at 90 MHz with 8 Mbyte RAM, 1.44 Mhyte floppy
disk drive, 540 Mbyte hard deve, one parallel port, two serlal porls, SYGA
video cand and 14" SVGA colour monitor. In addition, a quad specd CD drive
and Sound Blaster™ compatible sound eard, bus mouse and 101 key
kevboard,

General

DIMENSIONS
86 x b x 30 em

WEIGHT

Spectrometer module: Unpacked T1 kg, Packed 110 ke
ELECTRICAL REQUIREMENTS

LIO2207240° % AC, BOAD Hz, 600 YA



Specifications—Software and System 3000 Graphite Furnace

Software
Micrnsoft Windows® 95 operating placform for frue multi-tasking.

Controls AVANTA spectrometer, SDS-2T0 sample delivery systom, PS-270
Freparation Station, GFI000 graphite furmace, PALSDO0 furnace
autosampler, SASO00 high solids analyser and MOB000 mercury
concentrator,

DATA PROCESSING

Provides analysis by abomic absorplion or emission, Absorbance rangs to 3.0
Ahs, Measuremenl by integration, running mean, peak height or peak area.
Mean and B5D of up to 50 replicate readings. Calibration using up to 1
standards. Linear least squares eurve correction, linear least squares through
zer curve correction, oxact fit curve correction, concentration least squares
(polynomial) curve correction, standard additions or bracketing standards.
Programmable re-slope using a single standard or complete re-calibration,
rate sottable by either time or frequency of samplos. Password protected
result editing Lo remove unwanted readings on either samples or standards,
Weight and dilution correction. All ediling available cither during the run o
ol rum.

GRAPHICS

High resolution eolour display of atomie absorbance, background signals,
[urnace temperatiure programs, ealibration curves, peaking meters and
wavelength scans. Graphics ean be displayed in a number of different modes
ineluding overlaying non-successive peaks. Selectable absorbanee scale for
iracos. Graphies cursor ean be used (o oldain numerical information from
graphics traces, Zoom function allows graphics traces Lo be expanded,

PATA STORAGE

Storage is provided for all data including the linking of the graphies trace to
e resull. Also stored are the methods, sample [ahels, sample sequences,
method sequences, weights and dilutions, report headers and [ooters,
calibrations and the results,

REPORT GENERATION

Beports may be printed from all stored results in either single elemet or
multi-element ormat with results being combined from different runs and
dilferent measurement teehnigues, All operaling parameters, ealibration
araphs, headings, foolers, method notes, sample lahels, results statistics and
weight and dilution factors may be printed. Sofiware supports a full range of
lbl'l]liul'.‘i.

QUALITY CONTROL PROTOCOLS

Complets range of qualily control lunetions available inchiding check
sarnples, spike recovery, npper and lower QC Limits, calibration eorrectness,
Checls can he carried at pre-determined intervals based on time or nnmber
of simples analysed. Alternalely cheeks can be carried oul randomly, Al
ehioeks have operator setlable filure imiks and filure actions, Flagting for
all failed tests,

System 3000

Automated graphite fornace system, Comprises GEIO0 graphite furnace
power supply and workhead plus PAL3000 programmable automatie sample
loader, Controlled by GBC AVANTA computer,

GF3000 Graphite Furnace

Purnace assembly includes geaphite tube (and platform if requived) mounted
in enclosurs with quark: windows. Permanently eonneeted to power supply by
nnbilical cord earying gas, conling water and electrical supplies, Two
independent gas supplies. Temperature rnge ambient to S000°C, Computer
conbrolled maximum heating rate of 2000°C/see, Unlimited number of steps,
pach with ramp and hold, gas selection, graphics display option and road
option, Temperature controller monitors current and voltage and nses power
feedback to provide accurate control over Lhe full lemperalure range and
dliring both ramp and hold stages. Interdocked 1o inert gas and cooling waler
pressures, Corrects for changes in oooling water temperature,

COOLING WATER REQUIREMENTS
-2 L/min at 100-200 kPa (15-30 psi).

INERT GAS REQUIREMENTS
Argon or nitrogen at a pressure of TO-200kPa (10-30 psi).

DIMENSIONS
S8 x 86 % 24 cm

WEIGHT
Unpacked 36 ke, Packed 45 kg

ELECTRICAL REQUIREMENTS
SO8/20/240 ¥ AC, BOCGO Hz, Rated current 15 A, surge current 400 A

PAL3000 Furnace Autosampler

Accommodates 40 samples and L0 premixed standards and one stock
solution for automalic mixing of up to 10 standards. Container volumes are 2
ml for samples and standards, § mL for automix standard, 10 ml for blank
and primary modifier. Auxiliary modifier can be placed in any position an Lthe
autosamper, Dispensed volume is 1-100 pl, progeammable in 1L pl
increments, Al-PTFE capillary, 1L rinse conlainer, Probe set-up controllod
by compuler with eo-ordinates stored in memory, Program options include
automatic mixing of standards, automalie injection of ehemical modifier(s),
multiple injection, hoated injection, automatic re-slope or complete ne-
ealibration, check sample, and spike recovery,

DIMENSIONS
A2 20 % 14 em

WEIGHT
Unpacked T kg, Packed 10 kg



Specifications—Accessories

SDS-270 Sample Delivery System

X-Y-2 autosampler wilh capacity for up to 870 samples and ten standards.
Can be used for Mame analysis, ydede generation and mercury cold vapour
analysis, Controlled by the AVANTA compuier. Frogrammable moasurement
time, delay time, rinse time, re-slope and re-calibration rates, number of
samples, number of standards and nwmber of replicates. Full random aceess,

DIMENSIONS

405 % 475 em

WELGLLT

Unpaeked 18 kg, Packed 16 kg
ELECTRICAL REQUIREMENTS
100-260 WV AC, AT-440 Hz, 30 VA

P5-270 Proparation Station

A syringe pumg dilution systermn for Dame awd bydride applications, Can be
usedl for automated sample dilotion, preparation of working standands and
standard additions, addition of chemical modilier solutions, automated spike
recovery, and can be used in conjunction with Automated Bumer Rotation
for extended dynamie range.

DIMENSIONS
32 % 1 x 22 om

WEIGHT
Unpacked & kg

ELECTRICAL REQUIREMENTS
Bh—26d4 Y AC, 47-440 Hz, 30 VA

HG3000 Hydride Generator

Comtinuons Ao hydride generation system for the analysis of the hydride
[orming elements; arsenic, selenium, bismuth, germaninm, antimany, tin,
tellurium and mercury by the cold vapour teehnique. Detection limits of less
(ham 1 ppb are routinely achievalle. Typical sample throughput, is aronnd GO
samples per hour taking three replicate measwrements with typical precision
of 1%,

DIMENSIONS

3003 20 % 20 em

WELGHT

Unpacked 6 kg, Packed 10 kg

GAS REQUIREMENTS

High purity argon or nitrogen at 30 mLAnin (- 120 ml/min for SnCly
operation) and an inlet pressuro of 1560 kPa

ELECTRICAL REQUIREMENTS
1R0/220/240 ¥ AC, 5O/ Ha

EHG3000 Electrically Heated Cell for the HG3000

Temperature controlled electric heating blankel for heating the quats cell
wsed in lydride generation AAS, Includes power supply with temperature
controller and workhead,

THMENSIONS

2 x 16 %329 ¢m

WEIGIT

Unpacked T kg, Packed 10 kg

ELECTRICAL REQUIREMENTS
LIOA220/240 V) BUAGO Hz

MC3000 Mercury Concentrator

Gold amalgamation mercury trapping accessony for use with the HG3000 Lo
enable ppl analysis of mercury. Consists of a powor supply and workhead
with built-n gold forl trap and quarts absorplion cell. Controlled by the
AVANTA computer. Programmable load time, number of roplicatos, flush
time and clean,

DIMENSIONS

26 % 16 x 290 cm

WEIGHT

Unpacloed 10.0 kg, Packed 156 kg

GAS REQUIREMENTS

High purity argon or nitrogen gas purge, fow tate 30 mLmin and inlel
pressure of 150 kPa.

ELECTRICAL REQUIREMENTS
L10/220/240 V AC, BOSG0 11

HSA3000 High Solids Analyzer

Allows analysis of high dissolved solids solutions of up to 30% wiv, Peristaltic
pumn fills i sample loop hefore the solution is passed into the spray
chamber. Controlled by the AVANTA computer, Programmable initial il
Lime, replicate G time, delay tme, resd Gme and number of replicates,

DIMENSIONS
% B00% 3T em

WEIGHT
Lnpacked B kg, Packed 11 kg

ELECTRICAL REQUIREMENTS
10220 Y AC, BOSGO He



Ordering Information

(GBC Avanta

GIC Avanta P (Programmable gas control)

GBC Avanta M (Motorized lamp turret)

GEC Avanta PM {(Programmable gas eontrol, Motorized lamp turret)

Fach GRC Avanta is supplied complate with air-aceylene bumer, spray chamber,
adjustable nebulizer, gas hoses, dust cover, operation manual, Aame methods
saunnil and software for operation of the instrument and all accessories,

GBC Avanta G (Graphite Furnace only)
GBC Avanta GM (Graphite Furnace only, Motorized (urret)

x: varies with location, consult vour loeal agent for correct sullix

Accessories

Mitrous oxide-acelylens burner

Recommended spares and consumables for two years operation
Fume extraction sysbem

Silent air compressor, 220 V

Silent air compressor, 110V

(ras purification syslem

Computer (Pentium™ PC)

Atom Trap

Flame Autosampler

SISET0 Sample Delivery Systom
Supplied complete with test tubes, teflon coated probee, eables, tubing
an] Ueres G posilaon sample macks

Flame sampler trolley

Automatic Dilution System
18270 Preparation Station
Graphite Furnace

Sysbem 3000 complete automated graphite furnace system
Comprises GEHO0 powor supply snd workhead plus PALEOO0 sutomatic sample loadoer
Supplied complete with 10 pymlytically coated graphite fomace tehes, 5 platforms,
Al sample vials, furmace methods manual, beakers, hoses, cables and lbing

Graphite farnace tubes, pyrolytically coated (pack of ten)

Graphite furmace tubes, uncoated (pack of ben)

Tatal pyrolytic graphite platforms (pack of ten)

Pair of electrodes

Sample vials for PALSOO0 (pack of S00)

Recommended spares and consumables for two years operation with System 3000

Hydride Generation System

HGBO00 automatic hydride generator
Supplicd complete with absorption cell, burner monnting, reagent. boitles,
gas-liquid separator, operation manual and tabing
Closed cell for meronry
Recommended spares and consnmables for fwo years operation with HGS3000
EHGE0M electrically heated hydride cell for use with the HG3000
MOCS000 mercury concentrator unil for wse with the HGHHO

High Solids Analyzer

HEA0 High Solids Analyzer
Pump tubing and eapillary tubing replacement. kit
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