Operating Manual

4530F Atomic Absorption Spectrometer

P/N: ASA1.670.8025M
Version No.: 2008/10

Operation Safety Notice

< No open fire in the lab housing a 4530F atomic absorption
spectrophotometer. Acetylene cylinders and 4530F atomic



absorption spectrophotometers shall not be kept in the same
room.

< The room housing acetylene cylinders shall be well ventilated,
and no open fire is allowed.

< The acetylene flow shall not exceed 3L/min upon ignition, and
water seal shall be in place in the drain tubing before ignition.

< The output pressure of an acetylene cylinder shall not exceed
0.12 MPa.

<  The operator shall always attend the instrument after ignition.

< To extinguish the flame, turn off the acetylene cylinder first. After
the flame is extinguished, press the “"Test” key in “Flame
atomizer settings” until the residual acetylene in the tubing is
empted.

<~ Please read this manual carefully before operating the 4530F
atomic absorption spectrophotometer.

Safety Signs

PRECAUTIONS Precautions indicate possible damage to the operator.

ATTENTION Attentions indicate possible damage to work of the operator.
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General Information

General Information

The 4530F atomic absorption spectrophotometer is a single-beam instrument,
equipped with a PC and dedicated programs for function controlling and data
processing, for testing macro, micro and trace metal elements and semimetal
elements.

The instrument provides continuous, peak height and peak area readings for
determination of absorbance, concentration and emission intensity, and
offers atomic absorption, background absorption and background correction
modes, with integration time of 0.1 seconds through 60 seconds. PC menus
are used to set the lamp currents, negative high voltages, working
wavelengths and combustion conditions for the instrument. Functions
available include automatic gain, background correction, automatic energy
balance, wavelength scanning, automatic peak finding with peak values, etc.
All readings, measurement results, correction curves and operating
conditions can be printed.

The instrument provides concentration correction of 1-9 points, allows slope
factor adjustment with a single standard sample, offers linear regression,
curve fitting, linear and nonlinear standard addition method determination as
well as baseline compensation, averages and relative standard deviation, etc.

The instrument complies with the enterprise standard Q31/0104000010C017.
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Construction and Working Principles

Atomic absorption spectroscopy is a measurement method based on the
absorption by ground-state atoms of characteristic wavelengths.

Normally, atoms are in the ground state. For each element, the energy for
their atoms to transit from the ground state to the exited state is known and
called characteristic spectral lines. For atomic absorption spectroscopy, a
hollow cathode lamp (HCL) is used as the light source to emit the light of the
wavelength characteristic of an element. Then the light passes through the
atom vapor which absorbs the light of the characteristic wavelength. The
concentration of atom concentration of the element is calculated based on
the absorption of the light.

After a beam with intensity of Io passes through the media with atomic
concentration of C, the intensity is decreased to I, by following the Lambert-
Beer law.

A = Ig(Io /T) = KCL

Absorbance

Incident ray intensity of characteristic spectral lines
Emergent ray intensity of characteristic spectral lines
Absorbance factor

Flame distance passed by ray of characteristic spectral lines
Atomic concentration

nrrx=DexE

The equation indicates that the absorbance and atomic concentration is in a
linear relationship in certain circumstances.

Concentration (C) Absorbance

4
4

Absorbance of
0.3 unknown sample

O

0.1} Concentration of

unknown sample
;

! E
1
W | 1

0 1 2 3 4

Concentration (1 g/ml)

Figure 1-1 Atomic Absorption Diagram Figure 1-2 Standard Curve Diagram
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As shown in Figure 1-2, the relationship between the concentration of a
standard sample (e.g. 1ug/ml, 2ug/ml and 3ug/ml) and its absorbance can
be plotted into a line, which is called the standard curve of the characteristic
element. The concentration of the element contained in an unknown sample
can be determined with the standard curve method as shown in Figure 1-2.

The 4530F atomic absorption spectrophotometer mainly comprises one
optical system, one signal system and one gas control system.

See Figures 1-3, 1-4 and 1-5 for illustration of the signal system, optical
system and gas control system.
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1. Hollow cathode lamp power 2. D2 lamp power supply
supply *6*8
3. Lamp holder step motor 4, Lifting platform step motor
5. Slit step motor 6. Wavelength step motor
7. Step motor drive 8. Hollow cathode lamp
9. Beam splitter 10. Atomization system
11. Monochromator 12. Negative high voltage
13. photomultiplier tube 14. Front mounting
15. Microcomputer 16. Gas flow adjustment
17. Computer system 18. DC constant voltage power
supply

Figure 1-3 Signal System of 4530F
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Figure 1-4 Optical System of 4530F
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Figure 1-5(a) Gas System of 4530F
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Technical Specifications

1.

6.

*

Monochromator

Type: Czerny-Turner
Wavelength range: 190.0 nm - 900.0 nm
Wavelength accuracy: Full range < £0.15 nm
Wavelength repeatability: < 0.04 nm

Grating blaze wavelength: 250 nm

Spectrum bandwidth: 0.1 nm, 0.2 nm, 0.4 nm, 1 nm and 2 nm

Resolution

Two spectral lines of Mn at 279.5nm and 279.8nm can be separated with
the spectral bandwidth being 0.2nm.

Photometer
Single beam “AC” system (pulsed light source)

Deuterium lamp as continuous spectrum for background correction

Readings

4-digit display; 5 and 6 digits possible under extended conditions;
display of values of absorbance, concentration, emission intensity as well
as lamp currents and negative high voltages; printing, plotting and
tabulation of readings

Reading types: continuous, peak height and peak area

Signal types: Atomic absorption, background absorption,
background correction, emission intensity

Integration time: 0.1 - 60 seconds (0.1 increment)
Scale expansion: 0.1 - 100 times

Absorbance range: -0.1 - 2.000 (Abs)

Wavelength display: 4 digits

Energy display: 2 digits

PC menus and functions

Menus for setting lamp currents, negative high voltages, working

wavelengths and other conditions

*

Variable wavelength scanning rates, automatic peak finding, background

correction, automatic energy balance, automatic gain, and zero

*

Standard concentration calibration of 1-9 points, and slope factor

adjustment with a single-point standard sample
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*

Linear regression, curve fitting, and linear and nonlinear standard

addition measurement of 1-9 points

*

*x

*

Calculation of average accuracy

Operation error indication

Gas control
Interlock safety mechanism

Ignition only possible when the gas pressure is normal and the burner is

properly installed

*

*

*x

Selection air-acetylene; and detection and adjustment of gas flow
Automatic ignition only possible in the air-acetylene mode

Automatic shutoff of gas and flame extinguishing in the case of failure or

gas supply

*

10.

11.

12.

Ignored operation errors

Combustion system
Premix expansion chamber with explosion protection devices

High efficiency glass nebulizer

Stability

Drift < 0.002 Abs/30 min, testing of baseline stability of copper spectral
lines at 324.7 nm after half hour of warm-up of the instrument and
copper lamp under normal conditions

Determination of typical element

Element Wavelength Sensitivity/Characteristic Detection limit
concentration mil
(Hg/mD) (bg/ml)

Cu 324.7 0.02 0.004

(nm)

Accuracy: < 0.5% (AA flame Cu)

Power supply 220 V£22 V 50 Hz, 200W
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Dimensions and Weight

Dimensions: 4530F Main Device: 700 mm (W) x 550 mm (D) x 530 mm (H)
(combustion chamber)

Net weight: 80 kg
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Figure 1-6 Dimensions of 4530F Atomic Absorption Spectrometer




Installation and Testing




Installation and Testing
Lab

Lab

The 4530F atomic absorption spectrometer should be kept in a clean lab
room without corrosive substances, with indoor temperatures within 10-30 °C,
and relative humanity of air less than 85%.

Workbench and Exhaust Pipes

The workbench should be strong enough and shockproof. The workbench
should be flat and have a hole of a diameter of 8-10 cm for drain pipes. See
Figure 2-1(A) for the workbench dimensions, and arrangement of the
principal instrument and the accessories, and see Figure 2-1(b) for
arrangement of the ventilation equipment.

For servicing purpose, a passageway accessible to one operator should be left
behind the workbench.

Moreover, ventilation equipment should be installed 30cm above the
combustion chamber to discharge hazardous smoke and corrosive vapors
from the flame, for protecting health of operators and elongating the life of
the instrument. It is recommended to fabricate the ventilation equipment
with stainless steel with dimensions shown in Figure 2-1(B).

1_] IL 4 3 /L
1
7
208 4 / 240mm, . /
III Front of
; lr?un 300 ﬁnch

¥

» (1400mm) . %

b {250 0mm) o

1. Workbench 2. Power supply for graphite furnace (optional)
3. 4530F 4. PC 5. Printer
Figure 2-1(A) Workbench Dimensions
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Figure 2-1(B) Schematic diagram of Ventilation Equipment

Supply of Power, Gases and Water

The lab shall be supplied with single-phase AC power of 220 V £ 22 V at 50
Hz, and the instrument’s earthing terminal should be properly earthed.
Considering the use of the instrument, air compressor, accessories and
service tools, at least eight sockets (250V/10A 3-core) should be provided,
and the outlets should be mounted near the workbench.

If a graphite furnace is used, 220V 30A single-phase AC power at 50 Hz
should be provided. To avoid interference with the instrument, the power
supply should be separately connected to the junction box and can withstand
the maximum load with 250V/30A 3-core sockets. There should be the
source of cooling water and drain openings inside the lab. The source of
cooling water may be tap water or a circulation and cooling system, with a
flow rate no less than 2 L/min. The air compressor should be kept several
meters away from the instrument at a well-ventilated and clean place. Keep
connection plastic pipes always from heat sources. The user should provide
acetylene cylinders with back fire arrangement and N2O. Such cylinders
should be kept at a well-ventilated place without open fire within 3 meters, to
avoid accidental inflammation or explosion.
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Front Panel and Rear Panel

Mameplate

/

/

_/

Combustion chamber

Figure 2-1(C) Front View of Instrument

Communication port

Power switch with indicator

{to graphite furnace)

NS

Communication
port (to PC)

Figure 2-1(D) Rear View of Instrument

Powersupply
socket with fuse
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Installation

Installation of the Instrument

Place the instrument on a flat and stable workbench. Align the combustion
chamber (Figure 2-2) with the ventilation equipment above. The hole on the
workbench should be properly located under the combustion chamber. (See
Figure 2-1(a)l

/H @

1. Safety interlock bolt and 2. Drain pipe 3. Mixed gas pipe
detection head

4. Burner (50 mm or 100 5. Automatic lifting 6. Expanded gas pipe
mm) platform
7. Nebulizer 8. Igniter 9. Pressing disc

Figure 2-2 Combustion Chamber

1. Attach one end of a drain pipe in an appropriate length onto the drain
outlet of the premix chamber. The other end should run through the
holes on the bottom plate of the burner, the bottom plate of the entire
instrument and the hole of the workbench.

2. Place the base of the premix chamber onto the automatic lifting platform
of the burner, and fix it with the screws on the base.

3. Attach a single-slit burner of 100 mm (or 50 mm) on the neck of the
premix chamber, and completely insert the safety interlock bolt into the
bolt hole if the gas is needed.

2-5
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4.

Arrange the drain pipe under the workbench into a ring with a diameter
of 100 mm and fix it with wires, the discharge end of the pipe should be
inserted into a plastic container.(Attention: Do not fold or twist the drain
pipe.)

Connect the mixed gas pipe on the left of the combustion chamber to the
premix chamber, and attach it by hand. Then use a 10-mm open mind
wrench to fasten it.
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Installation of Nebulizer

A: Glass Nebulizer

Unfasten the screws on the end cover, and lift up the pressing disc.
Place the nebulizer in the end cover, and press tight the pressing disc.

Connect the expanded gas pipe on the right of the combustion chamber
to the inlet of the nebulizer, and attach it by hand. Then use a 10-mm
open mind wrench to fasten it.

Place a polyethylene capillary tube onto the metal capillary tube at the
inlet of the nebulizer.

Stainless Steel Nebulizer

Remove the front end cover of the premix chamber.

Insert the dispersion ball onto the adjustment lever on the end cover;
align the center of the dispersion ball with the center hole of the end
cover; and fix it with nylon screws.

Place a polyethylene plastic capillary tube (¢1.2x0.3, and 150-200 mm
long) onto the metal capillary tube at the inlet of the nebulizer.

Lift up the pressing disc and place the metal nebulizer; drop the pressing
disc and turn tight the screws.

Connect the expanded gas pipe on the right of the combustion chamber
to the expanded gas inlet of the nebulizer, and attach it by hand. Then
use a 10-mm open mind wrench to fasten it.
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Installation of Nebulizer
.|

Water Seal

After the premix chamber, combustion chamber, nebulizer and drain system
have been installed properly, remove the burner, and inject about 400 ml
water from the neck of the premix chamber (See position 2 in the figure
below) to make the drain pipe sealed with water, as shown in Figure 2-3.
Attach the burner again.

{
=r
@

1. Burner 2. Premix chamber neck 3. Premix chamber
4. Nebulizer 5. Sample inlet capillary pipe 6. Bottom plate of
combustion chamber
7. Drain pipe 8. Bottom plate of 9. Workbench board
instrument
10. Fastening tape 11. Water seal ring 12. Waste liquid
container

13. Waste liquid

Figure 2-3 Drain System of Premix Chamber

PRECAUTIONS CHECK WHETHER THERE IS WATER SEAL IN THE DRAIN PIPE BEFORE
IGNITION EVERY TIME!
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Gas Pipes

Connectors to gas pipes are located on the rear of the instrument, as shown
in Figure 2-4.

Pressure gauge with internal
pressure stabilization indication

o0

Pressure stabilization

PRECAUTIONS

va 1 =
Nitrous
oxide inlet
o
Airinlet Acetylene inlet
Airsupply Nitrous oxide cylinder | | Acetylene cylinder
Air
compressor Heater N
Water filter
\.‘}.h

e Explosion
protection device

Figures 2-4 Gas Connection

Connect one end of the air pipe (p6x1 nylon pipe) to the air inlet of the
instrument, and the other end to the outlet of oilless air compressor via
the water separation air filter.

Connect one end of the acetylene pipe (¢6x1 nylon pipe) to the
acetylene inlet of the instrument, and the other end to a source of clean
acetylene.

CORRECTLY IDENTIFY GAS SOURCES. NEVER CONNECT TO A
WRONG GAS SOURCE.

TURN TIGHT SCREWS OF CONNECTORS TO AVOID GAS LEAKAGE.

DO NOT USE A COPPER PIPE WITH COPPER CONTENT HIGHER
THAN 65% TO CONNECT THE SUPPLY OF ACETYLENE. DO NOT
USE PIPES WITH OILS TO CONNECT THE SUPPLY OF GASES TO
AVOID SELF SPONTANEOUS IGNITION OR EXPLOSION.
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Installation and Removal of Chimney

The top part of the combustion chamber of 4530F can be removed from the
instrument. To remove the chimney, just lift it up. Attach the chimney by
placing it back.

Hollow Cathode Lamp

The lamp chamber is located on the right upper part of the instrument. The
lamp holder can house 6 and 8 hollow cathode lamps at the same time. While
one lamp is used in testing, it is possible to warm up other lamps. Rotate the
lamp holder with the AA workstation software to the testing position, and
press the fine tuning bottom to place it into the optimal position.

Installation Procedures:

1. Properly insert a hollow cathode lamp into the socket.
2. Place the hollow cathode lamp onto the lamp holder.

3. See page 4-2 for correction of the light source.
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Connection of Cables on the Rear of Instrument

1. RS232 port

The port should be connected with the workstation for control and data
processing.

2. Graphite furnace communication port

The port should be connected with the control of the graphite furnace
for controlling temperatures of the oven.

3. Power cords

After above connection of cables has been completed, connect the
power cords of the instrument and the computer while their power
switches are at the off position. See Figure 2-1(D).
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Software Installation
|

Software Installation

Hardware and Software Specification

e Windows 98/NT/ME/2000, with Windows NT recommended

e Hard disk of 10G or above

¢ RAM 128 M or above

e 17" or larger color display, with resolution of 1024x768 or above

Software Installation

The software installation is simple for the 4530F atomic absorption
spectrophotometer. Just follow the steps under Windows OS. Steps are as
below:

Insert the installation CD supplied for the AA workstation. Open the Windows
Explorer, and select D:\AAsetup\diskl\setup as shown in the figure below:

o(=1ES)

File Edit ‘“iew Favorites Tools  Help

-0 @) e :
@ Back. <) Ij‘: e Search || Folders
Address 53 D430 v B

| File and Folder Tasks S daosdk p] sefup”
1 e )5etup Applicationt

= Make a new Folder
& Fublish this folder tathe
‘eb

led Share this Faldsr

Other Places

wgn Local Disk (D)
{5} My Dacuments
I Shared Documents

“i My Computer
83 1My Network Flaces

Details

I I Double click “Setup”
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% 4530 Setup

% e, Welcome
welcome to the installer for 4530 1.0

It iz ztrongly recommended that you exit all Windows programs
befare continuing with thiz inztallation.

If wou have any other programs running, please click Cancel,
close the programs, and run this zetup again,

Otherwize, click Mest to continue.

1 Back L Hest » d [ LCancel

Click Next

License Agreement Ll

Fleaze read the following icense agreement carefully.

Inzert pour icenze agreement test here.

) | agree ta the terms of this license agreement

(%) | do not agree to the terms of this license agreement

Click Next




5 4530 Setup

Licenze Agreement

Fleaze read the following license agreement carefully. i .

Inzert your license agreement text here. .

(&) | agree ta the terms of thiz licenze agreement

() | donaot agree ta the terms of this license agreement

’ < Back l [ Hewt » l [ Cancel

Click Next

v

B 4530 Setup

User Information

E niter your user information and click Mest to continue. i .

M ame:

spsic |

Company:

l spsic

’ < Back l || Heut » | [ LCancel

Click Next




1B 4530 Setup

Installation Folder

YW'here would vou like 4530 to be installed? i .

The zoftware will be inztalled in the folder listed below, To select a different location, either tupe in a
new path, or click Change to browse for an esizting folder.

Install 4530 to:

4530 | Change... |

Space required: 3.60 MB

Space available on selected dive: 7.28 GB

’ < Back l | Memt » | ’ Cancel

Click Next

% 4530 Setup

Shortcut Folder

wihere would pou like the shortcuts to be installed? ‘ .

The gshortout iconz will be created in the folder indicated below. 1f you don't wank to use the default
folder, you can either type a new name, or select an existing folder fram the list.

Shortcut Folder:

(%) Install shortcuts for current user only

() Make shortouts available to all users

[ < Back ] | Hewst » | [ LCancel ]

Click Next
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Software Installation
|

8 4530 Setup

Ready to Install

You are now ready to inztall 4530 1.0 E .

The installer now haz enough information to install 4530 on your cormputer.

The following zettings will be uzed:
Install folder: 4530
Shaortcut folder; 4530

Pleaze click Mext to proceed with the inztallation.

’ < Back ] L Heut » J [ Cancel

Click Next

5 4530 Setup

Installing 4530

Flease wait... ‘ .

Inztalling Files. ..
o AB3MNE lements. mdb

O] l

Lancel

Click Next

V
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Installation Successful
The 4530 1.0 installation is complete.

Thank, you far choosing 45301

Pleaze click Finizh to exit this installer,

¢ Back | Einsh | Cancel

Now, the software of AA workstation has already been installed!

Now, install the database program DAO for the workstation to work.

Install the DAO program. Select daosdk\disk1\setup, as shown in the figure
below:

3-7



daosdk

File Edit View Favorites

@Eack o -J

Tools

[_ﬁ ):’ Search u: Folders

Help

Address |5 D4530daosdk

File and Folder Tasks

() WMake a new Folder
) Publish this fFolder o the
tweb

i? Share this falder

Other Places

5 4530

(L3 My Documents
{3 Shared Dacuments
i My Computer

& 1y Networl Places

& DISK1
Edit

eﬁack i \‘3

File View  Favorites

|$ p Search I_L)_

DIgK1

Size: 1,12 MB

Files: DAOCORE 1, DAOMIN,ISS, DISK1.ID, MOSDK.155, SETUR.ESE, ...

o

v|Gn

Double click Setup
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Data Access Objects (DAQ) Setup

Click Next

DAO has been installed!

Now, the installation of the 4530F workstation is complete.
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Hardware Installation

Circulgtion
il OI:'Main Main device
Graphite oven device T—
PC _
Printer \
GasSourceO
P\l' t Waterinleb
rinter -
COM1 M:0 Air Acetylene RS-
At Water outl OO0 (et 1
0 Graphite
C 220V 50Hz [3A
oyen port

USBport or
printer port

Rear View of Connection between the Instrument, Printer and PC

Connection of Power Supply

Connection between the Instrument and PC

Connect one end of the cable to a serial port of the PC, and the other end to
the RS-232 port of the instrument.

ALL HARDWARE CONNECTION AND INSTALLATION ACTIVITIES
PRECAUTIONS  pgscRIBED ABOVE SHOULD BE DONE WHILE THE 4530F
INSTRUMENT AND PC ARE TURNED OFF; OTHERWISE, CERTAIN
COMPONENTS OF MAY BE DAMAGED.
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Start Equipment

1. Turn on the power of the computer.

2. Select the icon as shown in Figure 4-1. Double click to open the
workstation, and a dialog box will appear as shown in Figure 4-1(a).

Figure 4-1

wlo|@lx]]

Mode |Quantitativ 7| 1750 %i

1500 <
Setting
1250
Adjust Zero 1.000 Communication port
- 0750
&
%‘f 0250
;f @ 0.000 r T
30 40
Conc
Inject method Atomizer ==
Manual A = il
Atomi; t
_ Momizer set | i , SRR
‘ Oifline )
Gas: 0.0
Oxid gas: 0.0

B j Call standard
= B

Figure 4-1(a)

| =]

3. Turn on the power of the instrument, which will start self-test, as shown
in Figure 4-2.
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Setting
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. 30 40
Conc
Inject method Atomizer —
=
Manual = =] =|
Atomizer set
i _— %) [RSD(H) [remark |
Offline H —_—
Gas: 0.0
Oxid gas: 0.0

Call standard

Data

Figure 4-2

If you want to view measurement results which have been stored in
the offline state, press the Offline button when opening the

ATTENTION workstation. Close the self-test dialog, and data files can be accessed.

If you want work online in connection with the instrument, restart

the workstation.
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4. After the self-test, the screen is as shown in Figure 4-3.

Communication Port Pass
Wavelength Pass
Slit Pass
Lamp Holder Position Pass

Figure 4-3

If any self-test item fails (as shown in Figure 4-4), restart the
ATTENTION workstation. If the self-test item fails again, please immediately
contact our After-Sale Service.

Communication Port Pass
Wavelength Pass
Slit Fail
Lamp Holder Position Pass
Off Ling
Figure 4-4
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5.

Press "OK”, and the screen is as shown in Figure 4-5.
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Figure 4-5

You can select desired test conditions and methods here.

Program Window

Menu bar

Toolbar

Emission

intensitv/absorbance

Zoom bar
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Figure 4-6
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Set Password of Workstation

1. Select "System settings > System information” from the menu bar, as
shown in Figure 4-7, and a dialog will appear as shown in Figure 4-8.

vt a0 T o 1 s s T
— [
v~ I= -
ol — o |
= — S ==
Figure 4-7
Company Password
Operator Password Again
(OPassword required or not?
Cancel
Figure 4-8

2. Check the box next to “"Password required or not”, and enter the
password and re-enter the password for confirmation. See Figure 4-9.

Company Password
Xk Xk

Operator Password Again
Xk Xk

M Need Password?

Cancel
Figure 4-9
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Press "OK” to save the password.

4. Thereafter, a dialog will appear as shown in Figure 4-10 every time the
workstation is started. Enter the correct password and press “"OK”,
before the instrument can start self-test.

Password

Cancel

Figure 4-10

You may set a desired password for the 4530F workstation based on
ANTTENTION Your needs, or just desighate no password.

If you forget your password, reinstall the workstation’s software.
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Functions of Method Establishment Dialog

The “Method establishment” dialog has tags for “Instrument parameters”,
“Correction curve and slope factor readjustment parameters”, and “Flame
atomizer parameter setup” or “Graphite furnace atomizer parameter setup”,
as shown in Figure 4-11.

method setting

_ M4

Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup
Instrument parameters

Periodic table ST Signal method atomic method Lamp holder
—_— [~ Emission e

* as-absorp % Flame + 1 Cu 2 Mo
Flement % ™ bgabsorp {" Graphit T3 (" dMn
= o e ("scs ("6Cd
HCL (md): |z.00 [on | ) S " THg ( 8Cu
WHVOR): Jee0 [ TeerEom Kead methed B otins
= brory € (" peal
Yawve (nm) : ’m lﬁ Lamp warm—up
—slit
Integgrate-T|2.0 : 01 v 0z 0.4 * continuo

1.0 {20

04

Figure 4-11
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Instrument Parameters

1. Element selection: Two methods can be used for element selection. One
is clicking the “Periodic table of elements” as shown in Figure 4-11, and a
periodic table of elements will appear as shown in Figure 4-12.

0OK Cancel
L ox |
Figure 4-12

Figure 4-13

2. Select and click on an element with the mouse. The selected element will
be shown on a highlighted position, as shown in Figure 4-13.

3. Press “"OK” to close the “Periodic table of elements” box, with Cu being
selected. If you press “Cancel” to close the “Periodic table of elements”
box, no element has been selected.
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4. The other method is moving the cursor to the “Element selection” pull-
down list to select a element by clicking on it, as shown in Figure 4-14.

L [5]x]

olof@fe]]l] =

ot [owerrs]| |

Figure 4-14

Atomic absorption methods are not suitable for analysis of nonmetal
ATTENTION elements. If no analysis conditions are available for a selected
element, no analysis will be conducted.

5. Wavelength selection: The default wavelength is the main sensitive line of
the selected element. If another sensitive line is necessary, move the
cursor to the “Wavelength” pull-down list and select a wavelength by
clicking on it, as shown in Figure 4-15.

method setting @

Correction curve and slope factor readjustment parameters |  Flame atomizer parameters setup |
Instrument parameters

Periodic table = 0 Signal method | —atomic methed Lamp holder
[~ Emission

% ag-absorp * Flame ®icn { 2Mo
Element |Cu = O beabsorp | | T 3hs T dMn
i e |3 50 CBCd
WL mi): 200 o0 " THe  8Cu
ke me o e
o e
o Lamp warn-up

o0z " 0.4 ' continue
2.0
Figure 4-15
4-10
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6. Negative high voltage selection: Enter the desired value into the
“Negative high voltage” field. The range of negative high voltages is 0 -
700 V, as shown in Figure 4-16.

x|

method setting

Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup ]
Inztrument parameters

Periodic table S Signal method atomic method Lamp holder
[ Emissien

% aa—abzorp {* Flame “1Cu { 2Mn
Element i " bg-absorp " Graphit C3hs CdMn
bz O becorras | |12 {(“5Cz (" 6Cd
HCL Gna): [z.00 (mA) CTHg € 8Cu
B AL Read method
HHV (V) : CReE Tt Lift setting
€ Self-shzory € 02 moc {7 peak hei
Wave (nm): [324.80 - T Lamp warm—upi
~S1it
Integerate-Tf2.0 — COl o Foz Coa % continas)|

1.0 {20

04

Figure 4-16

7. Lamp current selection: Enter the desired value into the “Lamp current”
field. The range of lamp currents is 0 = 12mA.See Figure 4-17.

method setting

Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup ]
Inztrument parameters

Periodic table S Signal method atomic method Lamp holder
[ Emissien

% aa—abzorp {* Flame “1Cu { 2Mn
Element = " bgabsorp " Graphit C3hs T dMn
1 Cs0s (B4

. = " bgecorrec ¥ “HH
HEL ('“”‘)' mA) | ©THg (80

5 Sl Read method
Vv fzeo Cats Tt Lift setting
€ Self-shzory € 02 moc {7 peak hei
Wave (om): [324.80 - T Lamp warm—upi
- Slit
Integerate-T2.0 — Co1l Foz o4 G

1.0 {20

04

Figure 4-17
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8. Signal types: Signals have three types, atomic absorption, background
absorption, and background correction. Select any type of the radio boxes
(The dot in the box indicates being selected), as shown in Figure 4-18.

method setting E

Correction curve and slope factor readjustment parameters |  Flame atomizer perameters setup |
Inzirument parameters

Periodic table 5 Fignal method tomic method Lamp holder
et e L

% as-shsorp Flane 1 Cu 2 M
Flement T (" beabsorp t #on el
1z e 5Cs (6Ca
HCL (mi): |2.00 (nk) T THg { 8Cu
mre):  Jzzo Baclgron fat net B e
- bsory Fiipe
Yavelnm): [324. 80 i Lanp warn—up
~S1it
Integgrate-T|2.0 E|3 o1 0z (o4 % continua

g L@

0K

Figure 4-18

9. Display after selection of a signal type:

a. After “"Atomic absorption” is selected as shown in Figure 4-19, the
field for deuterium lamp current is gray. The fields for background
mode are also grey, and the radio boxes for emission are selectable
(Selection of these boxes are optional).

method setting @

Correction curve and slope factor readjustment parameters 1 Flame atomizer parameters setup ]
Instrument parsmeters

Periodic table 5 Signal method atomic methad Lamp holder
[~ Emiszsion

@ asabsorp | || Flame # 10w ( 2Mn

Element ¥ 8 et || e : C3hs CdMn
s o - Csos Cecd
L md): [z.00 ) SHar CTHe (BCu
mviv: o fzeo s Besd nethod B zetting
" Self-absory [ pask

Wave (om): [324.80 | P Lang warm-ug|
- 81t
InteggrateT2.0 = Co0l foz o4 + continuo

1.0 {28

(OE

Figure 4-19

b. After “Background correction” is selected as shown in Figure 4-20,
the fields for the background mode and deuterium lamp current are
enabled, while the radio boxes for emission are disabled.
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method zetting @

Correction curve and slope factor readjustment parameters |  Flame atomizer parameters setup |
Instrument parameters

Periodic table o Signal method |- atomic method - Lamp holder
! 2 " aa—sbzerp || & FPlame #i1ca  2HWn
Element Cu - ol " 3h T 4Mn
D2 lamp: ~ ]’J’{wnec i ~5Cs (6Cd
WL () [z.00 40 (mh) " THz ( 8Cu
mvoen: o Background mode RO e
" Self-absor; @& 02 mode " peak }
Wavelnn): [324.80 = O e Lamp warn-up
—3lit 1
InteggrateT[2.0 — Col oz o4 Gl

1.0 " z0

Figure 4-20

C. After “Background absorption” is selected as shown in Figure 4-20,
the radio boxes for emission and the field for deuterium lamp
current are enabled, while the self-absorption mode is disabled, as
shown in Figure 4-21.

method setting m

Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup ]
Instrument parameters

Periodic table A Signal method atomic method -Lamp holder -
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Figure 4-21

10. Deuterium lamp current: The deuterium lamp current varies in the
following conditions:

a. After “Atomic absorption” is selected, the field for deuterium lamp
current is grey.

b. After “"Background correction” is selected, there are two possibilities:

=
1

13
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1) If “Deute
enter the

rium lamp” is selected for the background mode, just
current value in the field. The range of currentis 12 -

110mA, as shown in Figure 4-22.

method setting

X

2) If “Self-a

Correction curve and slope factor readjusiment parameters |  Flame atomizer parameters setup |
Instrument parameters
Periodic table - Signal method| fatomic method -~ Lanp helder
" as—sbszerp | ||& Flame “i1cu (T 2Mh
Flement |Cu ~ v = G T34 T dMn
12 lamp: 5 ,
: " bzcorree | M2 C8Cs (8Cd
HCL (m&): ]2.00 40 (mA) C THe ¢ 8Cu
Eead method
mvon: 220 Dacksround mods Sacmeias Lift setting
" Self-absor; = D2 mode " pealcl
Wave (mm): [324. 50 = e e Lamp warm-up;
Slit :
Integg:rate-TJZ.U E @it 02 o4 & Eont i
b Ca
Figure 4-22

bsorption” is selected for the background mode, the

“Deuterium lamp current” automatically changes into the “Self-

absorption current” field. Just enter the desired current value
into the field, as shown in Figure 4-23. The range of current is
0-14maA.

L [5ix]

B ,
wlo|@lx]

Cu

Mod [Quaniat =]
Seting
|

Inject method

Aomizer

Gas: 100
Oxid gas: 0.00

- 0P

Figure 4-23
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c. After “Background absorption” is selected for the signal type, the field
for deuterium lamp current is enabled; and then enter the current

value into the field.
o]

B
weo =" Cu

Mode [Quantitativ
Setting

Figure 4-24

11.Slit: There are five radio boxes (0.1, 0.2, 0.4, 1.0 and 2.0) for the slit,

and only one option can be selected.
method setting X

Correction curve and slope Factor readjustment parameters |  Flame atomizer parameters setup |

Instrunent parameters

FPeriodie table o = Signal method; —atomic method Lamp holder - 1
mizzion & Flane e C2Ma

o e
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e C beearvee | |12 ©5C: (6Cd
HCL mi): [2.00 ] ) | | |rewg Cectn
G Read method .
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Integgrate—sz il E] 01 02 (o4 f* continuo
1.0 (=20

[1):4

Figure 4-25
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12.Lamp holder position: There are eight radio boxes (1, 2, 3, 4, 5, 6, 7 and
8) for the lamp holder position, and select one option for the position, as
shown in Figure 4-26.

X

method setting

Correction curve and slope factor readjustment parameters | Flame atomizer parameters setup |
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1.0 20
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Figure 4-26

13. Press the "Lifting platform settings” button to display the “Lifting
platform” dialog as shown in Figure 4-27. Press “«”, "»", "A” and " V"
buttons or directly enter the coordinates to adjust the position of the
lifting platform. The range of forward and backward movement is 0~250,
and the range of upward and downward movement is 0~250.

BEH

B
wlol@l-]

i rd
| callstandard

Figure 4-27

14. After startup, the instrument automatically makes the lifting platform stay
at the previous position. Press the initialization button if necessary, and
make further adjustment with the “«”, “»”, "A"” and “¥” buttons as

section 13.
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15.If the instrument has a flame device, as shown in Figure 2-2, the “Flame”
method is enabled. If the instrument has a graphite furnace, the
“Graphite furnace” method is enabled. See Figure 4-28.

method setting EE
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Figure 4-28

16. Reading types: Three types of readings are available, peak height, peak
area and continuous type, as shown in Figure 4-29, which can be selected
depending on different tests.

method setting ﬁ
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Figure 4-29

ATTENTION Generally, if the flame method is applied, the “Continuous” reading
type can be chosen.
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17.Press “Lamp warm-up”, and the screen is as shown in Figure 4-30.Select
one or multiple lamps for warming up.

Lamp warm—up setting g

M LICu | LZ2Mn
" L3As [ LAMnN
T15Cs | L6Cd

I L¥H [ L8 Cu

..............................................

Figure 4-30

18. Save method: After above parameters have been set:

a. Select "Save method” in the “File” menu, as shown in Figure 4-31.

B EE &

Injectmethod  Atomizer
[Manwat ™~ [ 1] .
Toereea)| ]
00
ey No | MName [Mbs | Comc [B6  [SD(%) [RSD(H) [remark j
= —
= I
=0 | =5 =
Figure 4-31

b. The “Display information” dialog will appear as shown in Figure 4-32. The
dialog displays the instrument conditions you have set.

=
1
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Figure 4-33

c. Press “Save” and the "Save as” dialog will appear as shown in Figure 4-
33. Enter the file name and press “Save”.
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19. Call criteria:

a. Press the “Call criteria” button, as shown in Figure 4-35.The “"Open” dialog
will appear as shown in Figure 4-35-1.
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Figure 4-35

[ orsaon ’ [- [ ]x]

Mode [Quantitativi ~|
-

‘{ Look ine | £ 4530 ¥ & Eer E-
[Eouninstal
}f |l Commte
\Samp\
(B systeminf: e e e
0 ‘
Inject method Atomizer H
Manual - T Fig name: | Open —
T Fies of type: [Fies (*datl - Cancel
RSD(%) [remark] <
I~ Open as read-orly
Gas: 0.0
Oxid gas: 0.0

Call standard|
@% A

Figure 4-35-1

b. Select the file to be opened, and press “"Open” to go to the “Display
information” dialog. The dialog displays the saved standard sample. Press
“OK"” to enter the standard sample. See Figure 4-35-2.




Work with Workstation
Functions of Method Establishment Dialog
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Figure 4-35-2

c. After the standard sample has been entered, you can start test samples.
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Correction Curve and Slope Factor Readjustment
Parameters

3.

Equation selection: The pull-down list contains seven methods (linear
method, curve correction, linear standard addition, curve standard
addition, direct reading of absorbance, single-point method and standard
deviation). Select the desired method from the list, as shown in Figure 4-
36.

L. [5]x]

Cu

e

A

Figure 4-36

Average times: Enter a proper value within the range of 1-21. There are
two methods for entering the average times. You may directly enter the
value of average times. Alternatively, you can select the value by
pressing the up and down arrow buttons.

method setting

Instrument paramsters

Correction curve and slope factor readjustment parameters

X
|

] Flame atomizer parameters setup ]

Equation fLinear] ¥ Standard blank correction
Hame Conc
hverage |3 Blank
Stdl
5td2
5td3
Stdd
Cofec wnit mg/L Stdn
Stdé
Expanzion (1.0 StdT
Stdd
™ 51N\pe readjnst requirfd? Stdd
Figure 4-37

Significant digits: Enter a proper value within the range of 1-4, as shown
in Figure 4-37. The methods for entering the value are similar to those
for entering the average times.
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Concentration unit: The default concentration unit is mg/L. Alternatively,
press " V¥” to select the desired unit, as shown in Figure 4-37.

Expansion: Enter the desired scale expansion times (0.1-30) in the field,
as shown in Figure 4-37.
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6. Whether slope factor readjustment is required: The setting is deselected
by default. If slope factor readjustment is required, check the box, as
shown in Figure 4-37.

7. Standard blank correction: The setting is deselected by default. If
standard blank correction is required, check the box, as shown in Figure
4-37.

8. The concentration of standard samples must be entered in the table on
the right for other test methods except direct reading of absorbance. The
concentration of standard samples must be entered in the table on the
right for other test methods except direct reading of absorbance (The
concentration of 9 standard samples can be entered in maximum).The
table for linear standard addition method and curve standard addition
method is as shown in Figure 4-39 (The concentration of 8 standard
samples can be entered in maximum).

method setting [W
Instrument parameters |
Correction curve snd slope Eactor readjustment paramsters ] Flame atomizer paransters sstup |
Equation = [ Stagdard blank correc tion
Ham Conc
hverage [37 — Bl
syl
Digits [3 —] a2
t
t
Conc unit mzfL T
t
Expansion |1.0 ket
StXE
[~ Slope readjust requived? Stal_

method setting E

Instrument parameters |
Correction curve snd slope Factor readjustment parameters I Flane atomizer paransters setup |
Foquation |BERE - [ Standard blank correction
Hame Cone
heerage 3 = Blark
5tdl
. Std2
Digits [3 =
5td3
Stdd
Cone unit [mefl Stds
Stdf
Expansion |1.0 Sta7
Stdg
[~ Slope readjust required? Stdg
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Flame Atomizer Parameter Setup

1. The screen of “Flame atomizer parameters” is as shown in Figure 4-40.
method setting @
Instrament parameters |
Correction curve and slope factor readjustment parameters Flame atomizer parameters setup
Gasifia  JLOD =  Sead Werlmods  [Fir-scatse =]
Agas:LfMin 00 B mﬁs =
45 1UE
Gaz comnection state a I
VORRUO 0 2 SI
C A n F a = Bl
& ik G 1 & | 1
H R A a h [ g
2 S m E Gas hgasz
Oxid gas
=iy o
Detect Detect leak | Iemite |
0K
Figure 4-40
Enter a proper value within the range of 0-6 for the fuel gas.
Two modes are available, “Air-acetylene”, as shown in Figure 4-41. The
mode must be determined before ignition.
method setting @
Tnstrument parameters |
Correction curve and slope factor readjustment parameters Flame atomizer parameters setup
Gas:LMin  J1.00 — Send
Agas:LAMin [0 - -
) 102
Gas connection state: ! 1
VIRV © i 5
C A A F i} = 1
ol G 1 t ] |
H R A oa h 8- o
2 S m E Gas Agas
Oxid gas
Detect Deteet Loak | Igmite | sy
1)
Figure 4-41
4. For gas connection state, the green indicators mean the normal state,
and red indicators mean abnormality, as shown in Figure 4-41.A prompt
dialog will appear if abnormality exists.
5. The “Detect” button is for detecting the flow rates of gases. Press

“Detect” before ignition, and the gas flow rates will be shown (Attention:
the flow rates shown for your instrument may be different from those
shown in the figure).
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6. Press "Detect leakage” to check the gas connection, as shown in Figure
4-42. After detection, press “Stop detection” to return to the screen as
shown in Figure 4-41. See details in “Ignition Operation”.

nethod setting

Instrument parameters
Correction curve and slope factor readjustment parameters

Gas connection state

Detect D

Ignite

Gas LMin .00 — Send Yorlmode  [hir-acetyle =
L/n
Agas:LiMin & 15
4 902

QOPPVY 0 2 =
C 4 S0 AT i i
o G 1 t 1 1
H R hooa h o HL
i S om Gas hgas
e
Oxid gas
o hiri O

X

|

Flame atomizer parameters setup

Figure 4-42
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Light Source Correction

Take a copper lamp for example, and lamp 1 is the one currently being used.

1.

2.

Press “Instrument adjustment” to show a dialog as shown in Figure 4-43.

Instrument adjustment

Manual |
Find peak Zero 100

| &0

Wave[nm| @
1324.30 EI: Send

40
NHY[V):

220 =] send =

3243
Lamp holder adjustment | AA
More parameters I
BG
oK |
Figure 4-43

Press the “"More parameters” button in the dialog to enter the
“Instrument parameters” screen. For example, an element Cu is selected;
the wavelength is 324.8 nm; the negative high voltage is 200 V; the
current is 2.0 mA; and the slit is 0.2 nm. See Figure 4-43a.

method setting b

Correction curwe and slops facter readjustment pavamsters |  Flame atomizer pavamsters setwp |
Instrument parameters

Periodic table Signal method| —stomic method ~Lamp holder
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Flement >  bgabsorp | | Gn C3hs ( 4ln

bz o o 50 BCd
WL GA): 200 [T e  THe (" &Cu
gy B T : Beadm=ton B8 i

(e - (] ; " pesk
Wawe (nm) - [324 80+ T Lanp warn-up|

Slit

Integgrate-T[2.0 — C0l o &oz o4 & continuo /
ri0 zo

14

Figure 4-43a
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3. Press "OK”, and the screen is as shown in Figure 4-44. Press “Find peak”
for automatically finding the center of the wavelength.

Instrument adjustment

Manual

Find peak| Zero ‘ e

| &0

Wave[nm]

[s2480 = sena

NHV[V]:

220 - Send <

B0

40

243

Lamp holder adjustment | AA

More parameters |

BG
0K ‘

Figure 4-44

If the energy indication is close to zero, increase the lamp current and
the negative high voltage, or press “Lamp holder adjustment” to adjust
the position of the lamp holder.

" lIf the energy indication is not within the green zone, press “Zero” or
increase the negative high voltage, for the energy indication to fall within the green zone.

" If the energy indication outflows, decrease the negative high voltage to re-
find the peak until the energy indication to fall within the green zone, and the peak is the
optimal absorption peak of the element.

iy
1
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Wavelom)

32480 =] send

N
0 =

"|As shown in the figure on the left, the energy indication is in an optimal

4. The light source correction is completed.
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Ignition Operation

Burner Position Adjustment

The route and position of the light beam from the hollow cathode lamp in the
flame can significantly affect the sensitivity of the system. The slit of the
burner should be parallel to and slightly lower than the optical axis of the
instrument. Detailed steps are given below:

1. Press “Instrument adjustment” to show a dialog as shown in Figure 4-45.

Instrument adjustment

Manual
Find peak| Zero ‘ s é
| &0 _z
Wave[nm] - =
|324.au E|j Send =
Q 40
NHY[V]: =
220 =  Send 2
o 3 I i) I
3243
Lamp holder adjustment | AL
More parameters |
BG
oK |
Figure 4-45

2. Press “More parameters” to show a dialog as shown in Figure 4-46.

X

method setting

Correction curve and slope factor readjustment parameters | Flame atomirer parameters zeiup |
Instrument parameters
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HL Gad: eoo oo o S CTHg  8Cu
mve: o : " e el e

€ Self-absory € D2 mes £ pesk
Hawe (nm): |324.80 - s Lamp warm-upi

Slit

Integgrate-Ti2.0 — 0.1 0.2 (04 % continue
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0K

Figure 4-46
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3. If you need to adjust the position of the lifting platform, press the
“Lifting platform settings” button to display the “Lifting platform” dialog
as shown in Figure 4-47.
!ﬁ §

wlo| @] ] Cu

NS

Figure 4-47

4. Make further adjustment with the “«”, "»”, “"A"” and “¥" buttons (After
startup, the instrument automatically makes the lifting platform stay at
the previous position).

5. Operation: Place the light check board on the slit of the burner; you may
press “«”, "»"”, “A” and " ¥" buttons to adjust the burner (The range of
forward and backward movement is 0~250, and the range of upward
and downward movement is 0~250) to align the light spot center with
the center line of the light check board; the light spot center should be at
about 5 mm on the light check board.(This data varies for different
elements)
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Ignition

CHECK WHETHER THE WATER SEAL EXIST IN THE DRAIN PIPE
PRECAUTIONS BEFORE EACH TIME OF IGNITION!

Connect the gas pipes as shown in Figure 4-48.

Pressure gauge with internal
pressure stabilization indication

@
Pressure stahilization

: va Y
Mitrous
owide inlet
o

Airinlet Acetylene inlet

Air supply Mitrous oxide cylinder Acetylene cylinder

— Air ;
compressor Heatery )

Water filter

b
k- g — | Explosion

protection device

Figure 4-48
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Check Gas Connection

The entire gas connection must be inspected before ignition during
installation and testing, to avoid gas leakage. Periodically inspect the gas
connection thereafter. See Figure 4-49.

/H R @

1. Safety interlock bolt and 2. Drain pipe 3. Mixed gas pipe

detection head

4. Burner (50 mm or 100 5. Automatic lifting 6. Expanded gas pipe

mm) platform

7. Nebulizer 8. Igniter 9. Pressing disc
Figure 4-49

Inspection Procedures:

1. Connect the pipes by referring to Figure 4-19 for the gas connection
diagram. Turn on the acetylene pressure reducing valve until the output
pressure is adjusted to be 0.1MPa. Turn off the acetylene pressure
reducing valve.

2. Rotate off the two gas pipe connectors in the combustion chamber from
the premix chamber (item 3 and 6 shown in Figure 4-49), and connect
them with a connector. Rotate them tight.
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3. Turn on the air compressor, and adjust the output pressure to be 0.3MPa.
Adjust the internal stabilization pressure of the pressure stabilization
valve to be 0.2MPa within the instrument. Turn on the power of the gas
connection. Turn on the needle valve of acetylene. Pressure the “Detect
leakage” button and turn off the pressure stabilization valve tight. It is
required that the internal pressure of the instrument should be

decreased to below 0.02 Pa; otherwise, there is leakage in the gas
connection.

PRECAUTIONS DO NOT WORK WITH GAS CONNECTION WITH LEAKAGE, OTHERWISE
SAFETY ACCIDENTS MAY OCCUR.
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Ignition Operation

Air-Acetylene Ignition

1. Turn on the air compressor, and adjust the pressure to be 0.3MPa.
Turn on the acetylene cylinder, and the output of the pressure
reducing valve should not exceed 0.1MPa.

2. As shown in Figure 4-50a, press the “Atomizer settings” to enter the
“Flame atomizer parameters” screen. See Figure 4-50b.

[TTTITITR

Figure 4-50a
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Figure 4-50b

3. Enter a proper value in the “Fuel gas” field, or move the cursor onto the
arrows. Press the up arrow to increase the value (larger flow rate), or
press the down arrow to decrease the value (lower flow rate). Press the
“Ignite” button until the flame appears. When a flame is just ignited, the
flame is high. See Figure 4-50c.The flame will reach the normal state
after a few minutes. See Figure 4-50d.
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method setting ﬁl
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Figure 4-50c
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Figure 4-50d

4. If ignition fails after the “Ignite” button is pressed. You may
appropriately increase the flow of acetylene.

5. After the flame is ignited and retain stable, you may change the flow of
acetylene at any time.

6. Press "OK" to close the dialog.
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Flame Adjustment

After the flame is ignited, the proportions of the fuel gas and the combustion-
supporting gas can changed by adjusting the flow rates of the gases (In the
air-acetylene mode, the fuel-lean flame gives off blue light with high
temperatures, and the fuel-rich flame gives off yellow light with low
temperatures).The nitrous — acetylene flame should have a red lampwick of
1-2 cm. The state of flame should be adjusted based on actual requirements
on the test elements.
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I
AA Flame Extinguishing

1. After the analysis activities have been completed, spray deionized water
for cleaning. If an organic solvent is used, also clean the burner after the
flame is extinguished.

2. Turn off the master switch of the acetylene cylinder and the pressure
reducing valve. Only turn off the air compressor after the flame is
extinguished. In the case of a nitrous flame, it is recommended to press
the “Atomizer settings” to enter the “Flame atomizer parameters” screen,
select the “Air-acetylene” mode, and select “Extinguish”.

3. If the instrument is to be left unused for a period of time, turn off the
sources of air, acetylene, etc, and press the “Inspect” button to allow the
residual gases in pipes are empted.

If an error prompt is shown during or after ignition, please
ATTENTION immediately extinguish the flame and contact our After-Sale Service.

=
1
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Maintenance
Cleaning of Burner Slit

Cleaning of Burner Slit

When the burner is burning, an even flame should exist along the entire slit.
If the flame is uneven or even saw-toothed, it indicates that the burner has
accumulated carbon which should be cleared. In such case, extinguish the
flame, and fold a piece of filter paper and insert it into the slit. Repeatedly
and slightly clean the interior sides of the slit until the accumulated carbon
has been removed.

If the abovementioned cleaning method is ineffective, remove the burner for
cleaning according to the following steps:

1. Pull out the bolt of the burner from the bottom plate of the combustion
chamber, and pull the burner off the premix chamber.

2. Remove the four screws on the burner base to separate the top side
boards of the burner from the base. Then, remove the bolts fixed on the
side boards of the burner (Remember the position of the bolts).

3. Remove the two screws on the sides of each side board (Remember the
position of the gaskets on both sides).

4. Immerse the two side boards and the burner base in 5% dilute nitric acid
for 30 minutes. Take them out and wash them with tap water. Wash
them with deionized water for several times.

5. Place a piece of metallographic sand paper on a glass table surface.
Place the burning surfaces (i.e. the slit surfaces of the burner) of the side
boards on the sand paper, and sand them lightly to make the surfaces
smooth and free of accumulated carbon. Then, wash the sanded side
boards with deionized water.

6. Dip a piece of gauze into ethanol and use it to clean the 6 screws and 2
gaskets.

7. Reassemble the parts to their positions (Attention: The side boards and
base of the burner must be tightly and evenly fixed without fissure;
otherwise the flame may jump from the fissure after ignition).

To avoid/reduce carbon accumulation at the burner when samples
are made, place the sample suction tubes in distilled water and cook
them for 20 minutes before extinguishing the flame.
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Cleaning of Burner

Suction and Spraying of Organic Samples

After suction and spraying of organic agents (such as oils and isopropyl
acetone), absorbance signals may start to have noise and become unstable.
To avoid contaminated water solutions after suction and spraying of organic
agents, completely clean the atomization system according to the following
steps.

1. Suck and spray a blank organic agent for about 5 minutes.
2. Suck and spray acetone for 5 minutes.

3. Suck and spray 1% HNO3 for 5 minutes.
4

Inspect the burner. If there are deposits, remove the burner and clean it
with a cleaning solution and a brush.

5. Use water to flush the drain pipe. Dispose of the waste liquid according
to local regulations.

Suction and Spraying of High-Concentration Copper,
Silver or Mercury Salts

AFTER SUCTION AND SPRAYING OF HIGH-CONCENTRATION COPPER,
SILVER OR MERCURY SALTS, UNSTABLE ACETYLIDES MAY BE
GENERATED AND PRONE TO EXPLOSION WHEN BEING DRY.
THEREFORE, EACH TIME AFTER SUCH ANALYSES, SPRAY PURE WATER
ON A TIMELY BASIS, COMPLETELY CLEAN THE PREMIX CHAMBER AND
DRAIN PIPE, AND VISUALLY CHECK WHETHER RESIDUAL
SUBSTANCES HAVE BEEN WASHED OFF FROM THE PREMIX CHAMBER.
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Cleaning of Nebulizer and Sample Inlet Capillary
Pipe

If absorbance readings remain low after the burner and burner slit have been
cleaned, this may be caused by obstruction in the nebulizer or the sample
inlet capillary pipe. Suck and spray a pure solution for burning until
satisfactory readings are obtained for subsequent standard samples.

If a long sample inlet capillary pipe is used, the suction and spraying
flow and sensitivity of samples will be decreased. If the obstruction
cannot be cleared through suction and spraying of the solution, it is
necessary to clean the sample inlet capillary pipe.

1. Stainless steel nebulizer

Use a ¢0.3-mm wire to clear solid particles from the capillary pipe. If
this method fails, remove and wash the nebulizer. The construction of
the nebulizer is shown in Figure 4-51a.

Generally, adjusting nut 2 has been properly set before shipment. No
untrained operator is expected to adjust the nut or remove it, to avoid
damaging the capillary pipe.

._.
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1. Sample inlet capillary pipe 2. Adjusting nut
3. Connector 4. Nozzle

Figure 4-51a Stainless Steel Nebulizer
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2. Glass nebulizer

1. Unfasten the screw of the pressing disc and lift up the disc.
Carefully take out the glass nebulizer and hold it on your hand. Turn
on the switch of the air compressor. Insert the sample inlet capillary
pipe (1) into deionized water, and rotate the dispersion ball (4)
(Figure 4-51b), to realize the best spraying state.

2. If there are foreign substances in the capillary pipe, use a similar
method. Carefully take off the dispersion ball (4) on the nebulizer.
Turn on the switch of the air compressor. Insert the sample inlet
capillary pipe (1) into deionized water. Use a figure to cover the
outlet of the nebulizer for several minutes and swiftly move away
the finger, until all foreign substances have been blew out of the
capillary pipe.

1. Sample inlet capillary pipe 2. housing
3. Oring 4. Dispersion ball
Figure 4-51b Glass Steel Nebulizer
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Direct Reading of Absorbance

Take a Cu lamp for example, and lamp 1 is the one currently being used.

Direct reading is only used for determining absorbance of samples under
certain conditions. If it is necessary to know the concentration of an element
in the sample, you must use another linear or curve or single-point
quantitative analysis correction method.

1. For light source correction, see “Light source correction”.
2. For igniting the flame, see “Ignition operation”.

Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen, as shown in
Figure 5-1a.
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Figure 5-1a

4. As shown in Figure 5-1b, select "Quantitative analysis” in the pull-down
list.
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Figure 5-1b
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5.
6.

Press “"OK” to confirm that you are about to conduct quantitative analysis.

Press “Setting” to enter the “Correction curve and slope factor
readjustment parameters” screen, as shown in Figure 5-2.

Instrument parameters

Correction curve and slope factor resdjustment parameters I Flame atemizer parameters setup |
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[~ Slope readjust required? Stdg

Figure 5-2

Select “Direct reading of absorbance” in the “Equation selection” pull-

down list. Determine the conditions based on the actual needs. See
Figure 5-3.
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Figure 5-3
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I

8. Press "OK” to close the dialog. Then the “Test sample” button is
enabled.(See Figure 5-4)
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Figure 5-4

9. Press “Zero” to zero the instrument. After zeroing, suck and spray the
sample. After the real-time displayed values become stable, press the
“Test sample” button and the screen is as shown in Figure 5-5 (Because
the “"Average times” in the “Correction curve and slope factor
readjustment parameters” screen is set to be 3, the values will be read
for three times).
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Figure 5-5
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10.

11.

12.

13.

At this time, you may start sample insertion for the second time. Press
“Test sample” again to start the second round of sample testing.

You may conduct multiple rounds of sample testing based on your actual
needs.

If you are not satisfied with the test results, you may restart the testing.
See “"Standard Sample Rereading and Deletion, and Name
Modification” for information of the method.

After sample testing is completed, you can save and print the test data.
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Linear Method

The linear method is the most common quantitative analysis standard curve
method and is suitable for quantitative analysis of elements whose standard
curves have good linearity.

Take a Cu lamp for example, and lamp 1 is the one currently being used.
1. For light source correction, see “Light source correction”.
2. For igniting the flame, see “Ignition operation”.

3. Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen, as shown in
Figure 5-6.
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Figure 5-6

4. As shown in Figure 5-7, select "Quantitative analysis” in the pull-down
list. Press "OK"” to confirm that you are about to conduct quantitative
analysis.
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Figure 5-7
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5. Press “"OK” to confirm the quantitative analysis mode. Press “Setting” to
enter the “Correction curve and slope factor readjustment parameters”
screen, as shown in Figure 5-8.

6. Select “Linear method” in the “Equation selection” pull-down list.
Determine the conditions based on the actual needs. See Figure 5-9.
(Attention: At least 2 standard sample points should be entered.)
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7. Press "OK” to close the dialog. Now, the “Standard blank” button should
be enabled. See Figure 5-10.

If the standard blank and the sample blank are substances belonging
to different systems, blank correction should be conducted separately
for them.

If the concentration of the standard blank sample and that of
deionized water, you should select “Standard blank”.
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8. Suck deionized water, and press “Zero” to zero the instrument. After
zeroing is entered, spray and suck the standard sample blank. Press
“Standard blank”, and the screen will be shown as that in Figure 5-11.
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9. Spray and suck the standard sample blank for the second time. Press
“Standard blank”, and the screen will be shown as that in Figure 5-12.
The standard blank testing is complete.
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10. Spray and suck standard sample 1 blank. Press “Standard sample”, and
the screen will be shown as that in Figure 5-13.
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11. Spray and suck standard sample 1 blank again. Press “Standard sample”,
and the screen will be shown as that in Figure 5-14.
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12. Measure the other two standard samples according to the steps
described above. After the standard samples have been tested, and the
screen will be shown as that in Figure 5-15. The standard sample testing
is complete.
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13. If you are not satisfied with the test results, you may restart the testing.
See “"Standard Sample Rereading and Deletion, and Name
Modification” for information of the method.

14. Start to measure the samples to be tested according the method
described above.

15. After the testing is completed, you can save and print the test data.

16. After the standard curve has been completed, right click the mouse and
the screen will be shown as that in Figure 5-15a. Now, you may change
the curve fitting mode (linear or curve correction) at any time. In the
figure, curve correction is selected, i.e. the curve fitting mode.
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Curve correction

Clear

Dizplay data
Background color
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Figure 5-15a
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Curve Method

The curve method is suitable for quantitative analysis of elementary samples
whose standard curves are nonlinear.

Take a Cu lamp for example, and lamp 1 is the one currently being used.

For light source correction, see “Light source correction”.
2. For igniting the flame, see “Ignition operation”.

Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen.

4. As shown in Figure 5-16, select “"Quantitative analysis” in the pull-down
list.
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Figure 5-16

5. Press “Settings” to enter the “Correction curve and slope factor
readjustment parameters” screen, as shown in Figure 5-17.
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6. Select "Curve correction” in the “Equation selection” pull-down list.
Determine the conditions based on the actual needs. See Figure 5-18.
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Figure 5-18
ATTENTION At least 3 standard sample points should be entered, when the curve

methods is used.

The testing method is the same as that for the “Linear method”.

If you are not satisfied with the test results, you may restart the testing.
See “"Standard Sample Rereading and Deletion, and Name
Modification” for information of the method.

9. After the standard sample testing is complete, the screen will be shown
as that in Figure 5-19.
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10. Start testing the samples with the method the same as that for testing of
standard samples.

11. After the testing is completed, you can save and print the test results.
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Linear Standard Addition Method

Standard addition methods are methods to exclude the matrix interference
and accurately determine the content of elements being analyzed without
removal of the matrix interference. The methods include the linear standard
addition method and the curve standard addition method.

Take a Cu lamp for example, and lamp 1 is the one currently being used.

1. For light source correction, see “Light source correction”.
2. For igniting the flame, see “Ignition operation”.

3. Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen.

4. As shown in Figure 5-20, select "Quantitative analysis” in the pull-down
list.
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Figure 5-20

5. Press “Settings” to enter the “"Correction curve and slope factor
readjustment parameters” screen, as shown in Figure 5-21.
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6. Select "Linear standard addition method” in the “"Equation selection”
pull-down list. Determine the conditions based on the actual needs. See
Figure 5-22.(Attention: At least 2 standard sample points should
be entered.)
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7. Press “"OK” to close the dialog. Now, the “Standard blank” button should
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Suck deionized water, and press “Zero” to zero the instrument.

Spray and suck the standard sample blank. Press “Standard blank”, and
the screen will be shown as that in Figure 5-24.
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10. Spray and suck the standard sample blank again. Press “Standard blank”,
and the screen will be shown as that in Figure 5-25.
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11. Start testing an unknown sample. Spray and suck the unknown sample.
Press “Unknown sample”, and the screen will be shown as that in Figure
5-26.
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12. Spray and suck the unknown sample again. Press “Unknown sample”,
and the screen will be shown as that in Figure 5-27.
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Figure 5-27

13. Complete testing of two standard samples according the methods
described above. After the standard sample testing is complete, the
screen will be shown as that in Figure 5-28. After the standard sample
testing is complete, the concentration of the unknown sample has also
been obtained after calculation.
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14. If you are not satisfied with the test results, you may restart the testing.
See “"Standard Sample Rereading and Deletion, and Name
Modification” for information of the method.

15. Start testing the samples with the method the same as that for testing of
“Unknown samples”, as shown in Figure 5-29.
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Figure 5-29

After the testing is completed, you can save and print the
test results.
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Curve Standard Addition Method

Take a Cu lamp for example, and lamp 1 is the one currently being used.

1. For light source correction, see “Light source correction”.
2. For igniting the flame, see “Ignition operation”.

Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen.

4. As shown in Figure 5-30, select “"Quantitative analysis” in the pull-down

list.
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5. Press “Settings” to enter the “Correction curve and slope factor
readjustment parameters” screen, as shown in Figure 5-31.
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6. Select "Curve standard addition method” in the “"Equation selection”
pull-down list. Input the required value. See Figure 5-32.

At least 3 standard sample points should be entered, when the curve
standard addition methods is used.

7. Press “"OK” to close the dialog. Now, the “Standard blank” button should
be enabled. See Figure 5-33.
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8. Start testing the samples with the method the same as that in “Linear

Standard Addition Method”.

9. After the standard sample testing is complete, the screen is shown as

that in Figure 5-34.
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10.

Modification” for information of the method.

11. Start testing the samples.

After the testing is completed, you can save and print the

test results.

If you are not satisfied with the test results, you may restart the testing.
See “"Standard Sample Rereading and Deletion, and Name
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Single-Point Method

Single-point method is the simplest correction method, which is suitable for
determination of elements with linear standard curves passing the origin.
However, the concentration of individual standard sample should be close to
that of the tested sample to avoid errors.

Take a Cu lamp for example, and lamp 1 is the one currently being used.
Take a Cu lamp for example, and lamp 1 is the one currently being used.

For light source correction, see “Light source correction”.

2. Enter a proper value in the “Integration time” field and select a proper
reading method in the “Instrument parameters” screen.

3. As shown in Figure 5-35, select "Quantitative analysis” in the pull-down
list.

g

I Neme [Abs | Conc | BG _ [sD(®) [RSD®H) ‘xcmarkAJ
- o =
1 o o standard
Figure 5-35

method setting @

Instrument parameters |
Correction curve and slope Factor readjustment parameters } Flame stomizer peranmeters setup |
Equation |NENTS | W Standard blank correction
Name Conc
hwverage [3 —| Flank
Stdil
e = Std2
Digitz (3 :
G 5td3
Stdd
Conc unit mz/L + Ztds
5tdé
Expansion (1.0 StdT
Stde
[~ 5lope readjust required? 5td9
Figure 5-36

5-23



Quantitative Analysis
Single-Point Method

4. Press “Settings” to enter the “Correction curve and slope factor
readjustment parameters” screen, as shown in Figure 5-36.

5. Select "Single-point method” in the “Equation selection” pull-down list.
Determine the conditions based on the actual needs. See Figure 5-37.

method setting

Insirument parameters |
Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup |

Equation |ErbsAicmieres

Hame Conc

hverage IG
Ticids G Standard

Cone unit mg/L w
Expanzion (1.0

[~ Slope readjust required?

Figure5-37

6. The methods for condition setting and sample testing method are the
same as those for the “Linear method”.

7. The spectrum obtained is shown in Figure 5-38.
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After the testing is completed, you can save and print the
test results.
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Standard Deviation

1. Select "Quantitative analysis” as shown in Figure 3-39a.
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2. Press "Settings” to enter the “Correction curve and slope factor

readjustment parameters” screen, as shown in Figure 3-39b.

3. Select "Standard deviation” in the “Equation selection” pull-down list.

Enter the parameters as shown in Figure 3-39c.
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method setting E

Instrument parameters ]
Correction ewrwe and slope factor readjustment parameters ] Flame atomizer parameters setup ]

Tl = tandard dewviation ek
Name Cone
Average m Stdl
Std2
Fie - Std3
Digits 5 :
1? Stdd
Stdb
Cone unit{mgfL - 1 Std6
StdT
Expanszion 11.0 Stds
5td9
[~ Slope readjust required?

Figure 5-39c

4. Press "OK”, and the screen is as shown in Figure 3-39d.

Iz4A HorkStation

Ijsctmethod  Alomizer o
Manual E2 [ | o o = s o
| cone
Gas. 00
SRR Wo | Weme [Mbs  [Conc [B6  [S00) [RsDO) [remark 4| -
o |
= — o]
— Call standar
=]

Figure 5-39d
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5. Spray and suck the blank sample. Press “Blank”, and the screen will be
shown as that in Figure 3-39e.

I2AA WorkStation

File(E) Condition setting(3) Help(H) System setting

A AA: 0.000 -
w|o| @™ ] g Cu
Mod¢ |Ouantitativ | 1750 ‘},f
1500 S
M Zero 1.000 %

0750
& o
‘/ e
‘y @ 0000 - T
o 10 2 a0 @
Cone
Inject method Atomizer
Manual =
Atomi. t
ommizer 8e Wo | Neme [Mbs | Blauk [subtract|standardRSD(%) [remark 4|
1[Sanple 0.000 —
Gas: 1.00
Oxid gas: 0.00 {"'Sampie

[ |
= call gtxndarﬁ

=

Data

Figure 5-39e

6. Spray and suck the standard sample. Press “Test sample”, and the
screen will be shown as that in Figure 3-39f.

la AR WorkStation

File(F) Condition setting(3) Help(H) System setting

A 1 TJ AA:-0.001 Cu

BG:
Mode [Quantitativ A ';f
1500 -
Setting El
1280 0
Adjust Zero 1000
- o0 |
/’ w3
& 0z -
& <» om0 -
o 0 2 £ a
Conc
Inject method Atomizer
Manual =
Atomi t
M No | Name [Abs | Blank [subtract|standardRSD(%) |remark 4|
1[Sanple 0.000  0.000
Gas:  1.00 ;
0Oxid gas: 0.00 T
S— Call standar
= ﬁ | J

Figure 5-39f
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7. Spray and suck the blank sample again, and Press “Blank”.

Is AA WorkStation

File(F) Condition setting (S} Help(H! System setting

% “| AA: 0.000 -
ol @[] & Cu
o [Cummiai =] ||| 472062
s | _zero ||| o
;' 0.500 f
Vs -

Z| ]

Conc
Inject method Aomizer
Manual -
Atomi t
ShAd No | Name |[Abs | Blank [subtract{ztandardRSD() [remark «

. 1[Sample 0129 0.129  0.000 —
Gast 1.00 Sample 0.129 fanta
Oxid gas: 0.00 [ Sampl

pic |

[ |

Data

|

Figure 5-39¢g

8. Repeat the steps above for seven times and the screen will be shown as
that in Figure 3-39h.

fa AA WorkStation

File(f) Condition setting(3) Help(H) System setting

A I iJ / ﬁéi_o'um G

Mode |Quantitativ ' e
1500 S

Adjust Zero 1000 -
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Inject method Atomizer
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0xid gas: 0.00 Sample 0.099  0.099  0.000 e

Sample 0.099  0.099  0.000 [N

Sample 0. 099 0.08%  0.000
Sample 0.098 0.099 -0.001
Sample 0.098 0.099 -0.001

| 8|AverageSm 0,099  0.008 0.021 ﬁ

Call standar

— P

Data

Figure 5-39h
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Sample Rereading and Deletion, and Name
Modification

Rereading

1. If you are not satisfied with the test data after testing of the samples,
you may restart the testing. For example, if the results of sample 5 are
unsatisfactory, move the curve to select the item as shown in the figure
below.

fz AA WorkStation gD@

File{F) Condition setting(8) Help{H! System setting
o AA: 0.070 .
& x | Zero
A — BG: Cu

Mode [Quantitativ v 1708
1500 §3

Setting 3
125

Adjust Zero 1000
= E

o
& g
0250 =

=

Oy

o i n 3 a0
Conc
Inject method Atomizer
Manual -
Atomizer set
No Name  |Abs [Conc [B6 [sD4) [RSD®) [remark «|
1[Blank 0,002 0.000 | —
Gas R Ll 2|Blank 0.002  0.000 Standard
Oxid gas: 0.00 5|Blank 0,002 0.000
4| hverage 0,002 0.000 0000 0.000 ]
5[5td 0,068 1.000
B|Std 0.068  1.000
7|Std 0,068 1.000 Heredd
8| Average. 0068 1.000 0.000  0.000 Call Sh"da,d
™ = ajgtd oo o000 | A

= -

Data

Figure 5-40a

2. Spray and suck the sample again. Press “Reread”, and the screen will be
shown as that in Figure 5-40b.

fa AA WorkStation

File(F) Condition setting(8) Help(H) System setting

w el Z(e)j 2 ;é 0.070 (111

Mod¢ |Quantitativ ¥ 1750 ;'ié
1500 &

Setting E
1250 -
-

0750
# 0500 %
4 -

S el

Inject method Atomizer

Manual =
Atomizer set

No Hame | Abs [ Cone [ BG SD() [RSD(H) [romark «
1[Blank 0.002  0.000 \—
Gas: 1.00 T olBlank 0.002]  0.000 Standard |
oxid gas: 0.00 [ 5|Blank 0.002  0.000 =
[ dliverase 0.002  0.000 0.000  0.000 =t
5|Std 0.068  1.000
6|Std 0.068  1.000
7|Std 0. 068 1. 000
8|Average 0.068 1.000 0.000  0.000 e
9lStd T T Y A A B - |

= -

Figure 5-40b
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Deletion

1. After the standard sample testing is complete, you can conduct deletion
operation. Move the curve onto the number of a standard sample to be
deleted, and pressure the right mouse key. The screen will be shown as
that in Figure 4-40c.

No Mame  |&bs | Conc | BG [sp)  [RSDH) [remark |
[ 7[std 0,070 1.000
Bloverage | 0.070  1.000 0.000]  0.000
(4] Ln g £
] Pelste 5133 2,000 =ample
B | 0133 2.000 |
rzpaverazE—T 0.133  2.000 0.000,  0.000
13]5td 0.261  4.000 Herpad
14]5td 0.260 4,000 EO——
15]5td 0,260  4.000 | et
Figure 5-40c

2. Press “Delete”, and the screen will be shown as that in Figure 5-40d.

No Name  |&bs | Conc | BG [sD%y  |RSDE%) [remark |
7|5td 0. 1.000
8|Average 1. 000 0. 000 0. 000
9|Delete 2,000 Sample
10|Delete 0.133 2,000
11|Delete 0.133  2.000
12|Delete 0.133 2,000 0,000 0,000 |
13[5td 0.261  4.000 Eoreat
14]5td 0.260  4.000 el i
15|5td 0.260  4.000 ]| RS

Figure 5-40d

3. To undelete a deleted standard sample, move the cursor onto the
deleted standard sample and press the right mouse key. The screen will
be shown as that in Figure 5-40d, and then select “Undelete”.

Ho Hame |Abs | Cone | BG |SD &) |RSD () ‘remark -|
T|S5td 0. 070 1.000
8|Average 1. 000 0. 000 0. 000
— 2000 Sample
|| 1 2.000
|| Undelete | 0.133  2.000 J
19[Telete 0.133  Z.000 0,000 0,000
13|5td 0,261  4.000
14]5td 0,260 4,000 Call standard
15]5td 0,260  4.000 Sl e
Figure 5-40d

ATTENTION: If sample testing has been done, it is impossible
to delete standard samples.
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Name Modification

During testing, you may change certain names based on your needs. For
example, if you want to modify the name of sample 5 shown in Figure 5-40d,
double click the name, and the screens will be shown as those in Figure 5-

41a and 5-41b.

File(F) Condition setting(3) Help(H) System setting

% @ » | Zero AA: 0.089 C‘u
- BG:
Mode |Quantitativ ~ AT ‘};
1500 S-
Setting =
L seim | e
Zero o0
- o
& s
# -
& <) oo |
0 10 2 @ @
Conc
Inject method Atomizer
Manual .3
Atomi; t
M No Hame  [Abs [Conc [ BG [SD0%)  [RSDOH) [remark -]

. 1[Blank 0. 000 0. 000 e
Gas: 1.00 2|Blank 0. 000 0. 000 Standard ]
Oxid gas: 0.00 3|Blank 0. 000 0. 000

4|hveraze 0.000  0.000 0. 000
5[Std 0. 080 1. 000
6lstd 0.090 1,000
7 0. 080 1. 000
8|Average 0.090 1.000 0.000 Call m"d’"fl
= E
= .

Figure 5-41a

s AA WorkStation

File(F) Condition setting(8) Help(H) System setting
GA Zero AA: 0.089 Cy
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0.000 |

+ =

Inject method
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Oxid gas: 0.00

=

Conc
Atomizer
[Flame =]
 promizer set | No | Wame [Abe [ Comc [BG  [SDOW) [RSD(%) [remark 4|
1|51 0.000  0.000 -
2|Blank 0.000 0,000 Standard |
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7|Std123 0.090  1.000
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Figure 5-41b
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Slop Factor Readjustment

The sensitivity may drift after testing for period of time. The slop factor
readjustment may be used in such case.

To set parameters as shown in Figure 5-42, select “Slope factor
readjustment” and enter the value 2, which means readjustment for sample
2. Enter other conditions based on the actual needs.

!

method setting

Instrunent parameters

Correction curve and slope factor readjustment parameters ] R

Equation [limesr = T Standard Blank correction
Name Cone
hverage ,G Stdl 1
Std2 2
- - Std3 ]
Digits 3 E
Stdd
Stde
Conc unit mgf/l Stdf
Std7
Expanzion ll.U Stde
Stdd
v Sl%f feadf'ust required?

Figure 5-43

ATTENTION: The slope factor readjustment usually is used for the
linear method and the linear standard addition method.

Steps: To conduct the slope factor readjustment, spray and suck
standard sample 2 again, press the button for readjustment on the
toolbar as shown in Figure 5-44 to start the slope factor readjustment,
and continue testing of the sample.

fa AA WorkStation
File(F) Condition setting(3) Help(H! System setting

fﬁ\@ g~ | =D

Figure 5-44

K2
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Saving and Printing
Saving

1. After sample testing is completed, press the “"Save” button on the toolbar,
as shown in Figure 5-45. Alternatively, select "Save data” in the “File”
menu, as shown in Figure 5-46.A dialog will appear as shown in Figure 5-

(§) Holp) Systen setting

(»@s*’sz

o [auamman =] [ ,; -
_ s | 1 e
_paem | [z ||l e

V. o~ ,//

#/,’®7 m //

Inject method Aomizer oo

| oom s aom 200 oo nm
T I r— | Conc (mgit)
R=0.9993 K= 22,0164
Aomizer set
Gosi 00
Gl No | WNeme [Wbs | Comc | BG [SD®) [RSD(%) [remar a]
To[hverage2 | 0.401  8.000 0.000_0.953
T6[std 0.502 10,000
17/5ta 0,435 10,000 Samse_|
% 18|average2  0.498 10.000 0.006 1.279 OIS |
19/5td 0.926  20.000
- 20/5td. 0.932 20,000
g 2[Averase2  0.929 20,000 0.004 0,457 o
[Fall standard
]

Figure 5-45

nject method Aomizer oo
= oo o oonn 2 om0 0om
[ o
R=0.9593 K= 220164
Aomizer set
Gas 00
(R Mo [ Name [bs [Conc [ 86 [S00D [RSD) [remark 4]
Tolfveracs | 000 5.000 0000 0.555
16]5td 050210000
11]5td. 045510000
(% Iibversaez 0438 10,000 o0 Lo [Em |
15]5td. 0,526 20,000
— [C20lsta 0,552 20,000
g [“2taveraze2 | 0.928 20.000 0.004 0,457
=
save

Figure 5-46
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L_=x]

Figure 5-47

2. Enter sample name, operator name, data and remarks in the fields of the
“Display information” dialog.

3. Press “Save”, and screen will be shown as that in Figure 5-48. Enter the
file name and press “Save” to save the file.

Save As

Save in | 3 45306F £ ~| « & et E-
525334530-3 a0 e [CiTestDataFile [ cul-08-07-25 |
ih‘—_“mdjust it Al-2-09-04-29 DL-Cu-08-09-0
= Communication ()l = Al-o9-04-29 Fe- 09-05-07
|C=iData (Chprint Al09-05-12 Sample
%I;'jDebug [CiRelease @ Al-Qiu-1 systeminfo
|51 Drawiew [Chres AlQiu-2

|
| | 3|
File name:
Sawe as vpe: | Sample Files(™ dat) L] Cangel
Figure 5-48
Export

1. Press the “Export” button to export the data into an Excel file.
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A Workstation

Inject method

Manual E
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Select the file to be exported.
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[ Pata [
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FiiAA WorkStation

FilefF)  Condition setting(5)  Help(H)

Display content [x] |
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4. Press the “Export” button. Export is completed.
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Printing

After the testing is completed, you can directly print the test results. Steps:

1. Select “Directly printing > Quantitative analysis printing” in the “File”
menu, as shown in Figure 5-49. The “Display information” dialog will
appear as shown in Figure 5-50.

Inject method Atomizer

oo 4000

e 120m o 20
Monval 7] e Conc (matt)
R=0.9993 K= 220164
e
Gos, 00
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o

Figure 5-49
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Figure 5-50
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2. Press “Print”, and a dialog will appear as shown in Figure 5-51.
Standard conditions E|

v Print spectrum

-

Cancel ‘ Preview ‘

Figure 5-51

3. You may select from the functions available in the dialog based on your
needs.
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Background Correction Flame Mode
I

Background Correction Flame Mode

Lamp 1 is the one currently being used.

1. For igniting the flame, see “Ignition operation”.
2. Select the “"Quantitative analysis” mode.
3. Press “Instrument adjustment” to show a dialog as shown in Figure 6-1.

ion
File(®) Condition setting(§) Help() Systen setting

¢ Zero

o =" |
Mode [Quantiativ =] || 17l

Instrument adjustment
_ osemg |||

12 Manual
1 Find peak Zero =)
or o

Wavefnm] o |

o
ool | (7o T sens

@“,

|| ject method

Gas: 00
Oxid gas: 0.0

Figure 6-1

4. Press “"More parameters” in the “Instrument adjustment” dialog to show
another dialog as shown in Figure 6-2.

X |

method setting

Correction curve and slope factor readjustment parameters ] Flame atomizer parameters setup ]
Instrument parameters

FPeriodic table Sk Signal method atomic method Lamp holder
[~ Emission

% aa—abzorp {* Flame #1fw T Z2Mn
Element hd o B | | (K ehim C3A CdMn
{"5Cs { BCd
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KL (md): [2.00 (m) C THe (8 Cu
3 i Read method
YY) [zen CECE SREElSES Lift setting
" Self-sbzory € 12 mos " pesk hei
Wave (nm): [324.80 = C il s Lamp warm—upi
malit
Integgrate-T[2.0 — 01 oz (o4 % continua |

] 2.0

OK

Figure 6-2
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5.

Select element Cu, select “"Background correction” for the signal mode
and “Deuterium lamp” for the background mode, and set other
parameters as shown in Figure 6-3.

method setting

Correction curve and slope factor readjustment parameters | Flame stomizer parameters setup |
Instrument parameters

siodic table of elemef I Eiis Signal method | —atomic method | Lamp holder position
i = " ss-absorp | | Flame “i1cu O 2Mn
Element [Cu i eyl T3 O 4Mn

D2 Lamp:  beemres | | W2 C5Cs Cacd
HCL (mad: |2.00 40 (mA) CTHg  8Cu
mve:  [zzo Beclemiond nole et e
LT G o € pesk I
Wave (nm): [324.80 TR A Lamp warm—up
= Slit
Integerate-T[2.0 — 01 &0z 04 % continue

1.0 20

Figure 6-3

Press “"OK", and the screen for light source adjustment will appear as
shown in Figure 6-4. See “Light source correction” for the steps.

144 Workstation - =]

= a8 AA: 3.889
a4l ISR I BG: 1.372 Cu
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e RN L R -4 E
BiEE ] . EEE | -
e ““
B B 1 -
RS0 0.00
_ = |
= =l
B, e
Figure 6-4
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7. After light source correction has been completed, as shown in Figure 6-5,
press “Balance” to balancing the deuterium lamp and the element lamp.

Instrument adjustment

Manual

Find peak Zero
0
Balance 2

Wave[nm]

W Send

NHY[V):

m Send 20 _:

T
3242 3252

Lamp holder adjustment

| More parameters 1

] Ap
— BG
oK |

Figure 6-5

8. Press “"Balance”, and the screen will appear as shown in Figure 6-6.

Instrument adjustment

Manual

Find peak Zero
Balance 2

‘Wave[nm]

W Send

NHVY): £

122“ 3: Send 20

T T
3242 3252

Lamp holder adjustment I

7 e
|

BG
0K J

Figure 6-6

9. After the balancing is complete, press "OK" to close the dialog.
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10. Press “Settings” to enter the “Correction curve and slope factor
readjustment parameters” screen. Select “Linear method” in the
“Equation selection” pull-down list. Enter the conditions as shown in
Figure 6-8.

method setting @

Instrument perameters

Correction cuwrve snd slope factor readjustment pavameters } Flane atomizer parameters setup |
Equation |linear A ¥ Standard blank correction
Name Conc
hverage [3 =] Blank 1
Stdl 2
g = Std2 3
Digits 3 =
= 5td3 ]
Stdd
Cone unit ngfl - Stdb
Stdf
Expansion [1.0 Stat
Std8
|~ Slope readjust required? Stda
Figure 6-8

11. Press “Zero” to zero the instrument. After zeroing is entered, spray and
suck the standard sample 1. Press “Standard blank”, and the screen will
appear as shown in Figure 6-9.

trAA WorkStation CEX

File(E) Condition setting(5) Help() System setting
o AA: 0.000 i
& » ZeroJ
S BG: Cu

Mode |Quantitativ ¥ 1750 %?
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:
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Figure 6-9
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12. Spray and suck the standard sample 1 again. Press “Standard blank”,
and the screen will appear as shown in Figure 6-10.

Iz AA WorkStation E@@

File(F) Condition setting(3) Help(H) System setting

oo m| e EJ ﬁé 0.067 Cu
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Setting 3
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& &) ogo0 - - - -
o i 2 E a
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Inject method Aomizer
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Std 0.067  1.000
Call standars
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._;' e
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Figure 6-10

13. Complete testing of another two standard samples according the
methods described above. After the standard sample testing is complete,
the screen will appear as shown in Figure 6-11. The standard sample
testing is complete.
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Figure 6-11

14. If you are not satisfied with the test results, you may restart the testing.
See “Standard Sample Rereading” for the steps.

15. Start testing the samples with the method described above.

16. After the testing is completed, you can save and print the test results.
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Background Correction Flame Mode
Self-Absorption Mode

Self-Absorption

L-2433 heavy duty element lamps from Hamamatsu Photonics of
ATTENTION Japan or other competent manufacturers should be used for self-
absorption background correction. If a regular element lamp is used,
the performance of the lamp may be degraded.

Lamp 1 is the one currently being used.

1. For igniting the flame, see “Ignition operation”.
2. Select the “"Quantitative analysis” mode.
3. Press “Instrument adjustment” to show a dialog as shown in Figure 6-12.

Figure 6-12

4. Press “More parameters” in the “Instrument adjustment” dialog to show
another dialog as shown in Figure 6-13.
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Background Correction Flame Mode
Self-Absorption Mode

5. Select element Cu, select “Background correction” for the signal mode
and “Self-absorption” for the background mode, and set other
parameters as shown in Figure 6-14.
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Figure 6-14

6. Press “"OK”, and the screen for light source adjustment will appear as
shown in Figure 6-15. See "Light source correction” for the steps.
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Background Correction Flame Mode
Self-Absorption Mode

7. After light source correction has been completed, as shown in Figure 6-

16, press “Balance” to balancing the deuterium lamp and the element
lamp.
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Figure 6-16

8. Press “"Balance”, and the screen will appear as shown in Figure 6-17.
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Figure 6-17

9. After the balancing is complete, press "OK"” to close the dialog.

10. Select the desired testing method to conduct testing of the samples.
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Calling Data
Calling Data

Calling Data

To call testing data files of qualitative analysis, you have to select a

quantitative analysis mode first before opening a file.

1. Select “Call data” as shown in Figure 7-1. Alternatively, press the “Open”
button on the toolbar. See Figure 7-2.
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Calling Data
Calling Data

2. Select the file to be opened. Press "Open” to obtain the saved data, as

shown in Figure 7-3, and then you can print the data.
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Edit a Report to Be Printed

Edit a report to be printed according to the following steps:

1. Select “"System information” in the “"System settings” menu, as shown in

,
EEEFEEE G

Inject method Aomizer
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¥
¥

Figure 8-1

2. A dialog will appear, as shown in Figure 8-2. Enter corresponding
information based on your needs.

Setting EJ
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Cancel

Figure 8-2




Setting Templates
Edit a Report to Be Printed

]
3. After the necessary information has been entered, press "OK” to close
the dialog.

4. Select “Edit report to be printed” in the “File” menu, as shown in Figure
8-3.

S S 0 I = G =

i e

Figure 8-3

5. A dialog will appear as shown in Figure 8-4.(In the dialog, the fields of
“Time scanning”, "Wavelength scanning” and “Standard mode”

correspond to the time scanning, wavelength scanning and quantitative
analysis mode respectively)
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Cancel
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Figure 8-4




Setting Templates
Edit a Report to Be Printed

6. For example, to print the spectrum and data of time scanning, select
“Time scanning”, “Spectrum” and “Data”, as shown in Figure 8-5.

£ Edit print report
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Figure 8-5

7. In the screen, you may move and zoom in and out based on your needs.




Setting Templates
Edit a Report to Be Printed

8. Then, select “Print preview” in the “File” menu as shown in Figure 8-7,
and as the screen will appear as shown in Figure 8-8.

Figure 8-8

9. You may use functions available in the dialog.

10. Press the “Print” button when you are satisfactory with the edited report.
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Wavelength Scanning and Time Scanning
Wavelength Scanning

Wavelength Scanning

(Attention: This mode is only used for testing the instrument.)

Generally, wavelength scanning is used to test the resolution of the
instrument and check the emission line positions of light sources (hollow
cathode lamps).

Take a Cu lamp for example, and lamp 1 is the one currently being used.

For light source correction, see “Light source correction”.

2. After the light source correction is complete, press “"More parameters” to
show another dialog as shown in Figure 9-1a. Select “Emission”, and
press “"OK” to close the dialog. The screen will appear as shown in Figure
9-1. Select "Wavelength scanning” in the “"Mode” pull-down list.
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Wavelength Scanning and Time Scanning
Wavelength Scanning

3. As shown in Figure 9-1, select "Wavelength scanning” in the “*Mode” pull-
down list, and a dialog will appear as shown in Figure 9-2.

Warning!

Mode change would cause the
lost of previous data. Do you
want to change mode?

Figure 9-2

4. In the dialog as shown in Figure 9-2, press "OK" to select the wavelength
scanning mode. The screen will appear as shown in Figure 9-3.

%’7 % x
[T

Figure 9-3

5. Press "Settings” to show the "Wavelength setup” dialog, as shown in
Figure 9-4. The range of wavelengths is 190-900, and the ranges of
scanning intervals are 0.01 and 0.1-1.0.
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Wavelength Scanning and Time Scanning
Wavelength Scanning

For example, set the range of wavelengths to be 300 - 350nm, the
transmittance range to be 0-100%, and the scanning interval to be 0.1 s.
Press “"OK" to close the “"Wavelength setup” dialog. Press “Start” to start
scanning, and the spectrum will be shown in real time. See Figure 9-5.
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Figure 9-5

After the scanning is complete, you may resize the spectrum. Two
methods are available for enlarging a section of curve.

(1) Press and hold the left mouse key on the upper left part of the curve
section to be enlarged, drag the mouse to include the entire section
to be enlarged, and release the left mouse key. Now, the curve is
enlarged.

(2) To reset the X and Y coordinates, press the right mouse key in the
spectrum area, and the screen will appear as shown in Figure 9-6.
Set the coordinates as shown in Figure 9-7, and then the spectrum
will be shown in the new coordinates. Continuously click for two
times on an enlarged spectrum to restore the spectrum to the
original size.
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Figure 9-6




Wavelength Scanning and Time Scanning

Wavelength Scanning
I
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Figure 9-7
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Figure 9-8

8. You can view scanning data during and after scanning. Press the right
mouse key, and the screen will appear as shown in Figure 9-6. Select
“Show data”, and the screen will appear as shown in Figure 9-8.

9. Print: Select “"Directly printing” in the “File” menu, as shown in Figure 9-
9. If "Spectrum” is selected, the spectrum will be printed. Otherwise, the
spectrum and data will be printed.
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Wavelength Scanning
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10. Call a spectrum: The methods are available for calling a spectrum:

a) Press the “"Open” button on the toolbar, as shown in Figure 9-10,
and the “"Open” dialog will appear, as shown in Figure 9-11. Enter

the file name to be opened in the “File name” field, and press “Open”
to obtained desired data.
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b) Select “Call data” in the “File” menu, as shown in Figure 9-12.A
dialog will appear as shown in Figure 9-11.
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Time Scanning

Time Scanning

The time scanning is usually used to test the static and dynamic baseline
stability of the instrument.

Take a Cu lamp for example, and lamp 1 is the one currently being used.

For light source correction, see “Light source correction”.

2. After the light source correction is complete, press “Zero” to zero the
instrument, as shown in Figure 9-13.Press "OK" to close the dialog.
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3. Select "Time scanning” in the "Mode” pull-down list, as shown in Figure
9-14.
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4. Press “"OK"” to confirm selection of the time scanning mode.




Wavelength Scanning and Time Scanning
Time Scanning

5.

Press “Settings” to show the settings dialog, as shown in Figure 9-15.

The unit of integration time is second; the unit of scanning time (X
coordinates) is second; and the unit of absorbance values (Y coordinates)
is (Abs).

Time scanning setting EJ
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2.00

Start Y
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Cancel

i

Figure 9-15

For example, to read very 10 seconds for 30 minutes, enter 10 in the
“Integration time” field and enter 1800 in the “Scanning time” field. The
X coordinates should be determined based on actual needs. For example,
enter -0.005 in the “Start Y value” field, and 0.005 in the “End Y value”
field. Press “"OK" for confirmation and closing the dialog as shown in
Figure 9-16a.
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Figure 9-16a

Press “Start” to start time scanning (The “Start” button has been
changed to the “Stop” button now). The spectrum and data is being
shown in real time.
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Figure 9-16b

8. You may stop time canning at any time during the scanning process. The
scanning will be immediately stopped when the “Stop” button is pressed.
Now, the “Stop” button has been changed to the “Start” again.

9. The steps for viewing data and printing spectrums are the same as those
for the "Wavelength scanning” mode.
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4530F Atomic Absorption Spectrometer

Quality Certificate

Product No.:

This is to certify that the instrument has been inspected in accordance with the
inspection procedures and has been found in compliance with the standard

Q/YXWZ80.

Inspector:

Date:



4530F Atomic Absorption Spectrometer

Packing List

Instrument No.:

Instrument

Accessories (See the List of Accessories and Spare Parts)
Documents

a) User Manual

b) Quality Certificate

Date:



4530F Atomic Absorption Spectrometer

List of Accessories and Spare Parts

SN Code & Model Description & Specification Qty Unit
1 ASA1.670.802SM | User Manual 1 Copy
2 ASA1.670.803ZM | Quality Certificate 1 Copy
3 HPSF6.382.801 Burner (100mm) 1 Piece
4 HPSF6.385.807 Expansion chamber part 1 Piece
5 ASA8.940.831 Nut (Gas pipe connector) 8 Piece
6 SF8.210.030 Lining 8 Piece
7 SF8.215.065/12 | Threaded bushing 8 Piece
8 SF8.370.206 Seal ring 8 Piece
9 SF8.370.350 Seal lining ring (part for acetylene cylinder) 4 Piece
10 SF8.402.900 Light check board 1 Piece
11 SF8.470.056 Connector of pressure reducing valve 1 Piece
12 SF8.470.113 Connector (leakage detection) 1 Piece
13 SF8.470.201 Input connector 1 Piece
14 SF8.470.202 Output connector 1 Piece
15 ASA8.811.800 Cover (dustproof) 1 Piece
16 04-01-580 Oring ¢6x%x1.9 6 Piece
17 07-01-609 Polyvinyl chloride pipe ¢8x11 3 Meter
18 07-06-011B Polyvinyl chloride pipe ¢6x4 20 Meter
19 20-14-010 O ring @10x12 10 Piece
20 20-14-014 Oring @14x2 6 Piece
21 20-14-032 O ring @32x2.65 3 Piece
22 20-14-040 O ring @40x2.65 3 Piece
23 58_8}(7)_12/017 Double open mind wrench 8x10,12x14,17x19 elsafc?lz Piece
24 20-17-050 2" screw driver 1 Piece
25 20-17-075 3" screw driver 1 piece
26 30-01-030 Fuse wire 0.5A 4 Piece
27 26-21-033 Fuse wire  RF1-30 3A 3 Piece
28 31-01-020 VEKY-1 hollow cathode lamp Mn 1 Piece
29 31-01-080 VEKY-2 hollow cathode lamp Cu 1 Piece
30 32-02-140 Acetylene pressure reduction valve 1 Set
31 32-02-171 AAS-HPSF glass debulizer 2 Piece
32 32-04-139 HP printer 1 Piece
33 HPSF8.866.830 Guarantee Card 1 Copy
34 33-01-110 éVf/tjr separation air filter (or air water filter) 1 Piece
35 33-04-020 Air compressor 1 Piece
36 34-02-638 Power cord 1 Piece
37 20-23-004 Printing paper 500 Piece




38 34-02-660 RS232 communication cable 1 Piece
39 SF8.045.125 Piece 1 Piece
40 ASA7.000.800 Workstation software 1 Copy
41 SF9.026.008 Explosion protection spring 1 Piece
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