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1. Introduction
Operating software of AFS Series Atomic Fluorescence Spectrometer is a window software base on the windows 98/Me/2000/XP/WIN7 operating systems. The AFS instrument communicates with computer through RS-232 serial port cable. This operating software is capable of working conditions set-up and data analysis. This software provides functions such as saving the measure results, drawing calibration curve, analyzing reports, outputting original data, setting analysis condition, saving data when power supply is broken, giving error warnings, self diagnosis and QCP management etc. This software has a powerful help system, easy to be learned and convenient to operate. It is easy for beginners to learn and operate with a powerful help system.
Minimum PC Requirements

· CPU: PIII 300MHz (with two serial ports)

· RAM: 64M 

· Video memory: 1M 

· Hard disk capacity: 2.1G 

· Speed of CD-ROM driver: CD-ROM /DVD

· Operating system: Windows 98/Me/2000/XP/WIN7 (English version)

Note: The AFS-8X series,AFS-9230 and AFS-9330 only need one serial port

The requirement of user

AFS operating software is based on the windows 98/Me/2000/XP/WIN7 system. Users should be already familiar with computers and the windows 98/Me/2000/XP/WIN7 system, which ensure that the AFS series operating software works better and safely.

2. Software Installation and Uninstall

Software installation
1) Insert the AFS Software Resource CD in the computer’s CD-ROM driver.

2) Double-click My Computer icon. 

3) Double-click CD-ROM driver icon, the files in CD-ROM appear.

4) Double-click Titan_AfsSetup.exe icon.

5) Follow the instructions to install AFS operating software.

“TITANAFS” will appear in the “Programs” menu after finishing installation. The AFS atomic fluorescence spectrometer operating software can be run through this menu.
Software uninstall


The “TITANAFS” and “Uninstall TITANAFS” appear in the “Programs” menu as the Figure-2-1 shown. 


Click the “Uninstall TITANAFS” menu, running the uninstall program, Following the instruction as the Figure-2-2 shown.
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Figure2-1 Uninstall
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Figure2-2 Uninstall
3. Start Up
After switching on the AFS instrument power and the power of sequential injection system, switch on the computer power and go into windows 98/Me/2000/XP/WIN7. Click "Start | Programs | TITANAFS" to run the AFS series operating software. 

3.1 User Login

The “Login” dialog box will be shown as Figure 3-1.
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Figure 3-1 Login
Input the user name and password; click the “OK” button to login. The default user name and password is “admin” and “admin”. The password can be changed after the system login, the revise procedure refer to 10.1 part. The “admin” is administrator account, the general account can be added or delete as the administrator, the detail information refer to 10.1 part.

3.2 Instrument and User Information

The window titled “Instrument and User Information” appears as shown in Figure 3-2. The user will be asked to input the information if the software is run at the first time, in which the instrument model can be selected and the user’s information can be edited.

The com port represents the default communicated series port numbers for AFS instrument and sequential injection (SI) system respectively. (The instrument only have one serial port for AFS-8X series, AFFS-9230 and AFS-9330,the SI serial port No, will be hidden automatically, as shown as Figure-3-3).The user can be revised according to the actual connection.

The user’s name in the title of report is printed according to the User’s Name.
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Figure 3-2 Instrument and User Information (AFS-9x Series)
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Figure 3-3 Instrument and User Information (AFS-8x Series)
The software apply to the AFS-9X and AFS-8X series instrument. The inner SCM version is up to V5 .

3.3 Diagnostics
The diagnostics window appears as shown in Figure 3-4, 3-5, 3-6 when the computer communicates with the AFS instrument and the sequential injection system correctly. The self-diagnosis window for AFS-9X series (except the AFS-9230 and AFS-9330) is shown as Figure 3-4. The self-diagnosis window for AFS-9230 and AFS-9330 is shown as Figure-3-5. The self-diagnosis window for AFS-8X series is shown as Figure 3-6.
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Figure 3-4 Diagnostics (AFS-9Xseries)
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Figure 3-5 Diagnostics (AFS-9230 and AFS-9330)
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Figure 3-6 Diagnostics (AFS-8Xseries)
The items in the diagnostics include the carrier gas, shield gas, sequence injection system and the control electric circuits of autosampler. The system enters into diagnosis state automatically when the “Diagnose” button is clicked. It display[image: image9.png]


 at the column of the list if the diagnosis pass, or else display [image: image10.png]


(Figure 3-7).
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Figure 3-7 Diagnostics
Click Return to exit diagnosis window and enter into the main window (Figure 3-8). 

[image: image12.png]ter [_[CIx]

AFS-930 Atomic Fluorescence Spectr:
File View Option R Help

=] = 2] @

Open | Sheet | System Help

0 mA che: Reme Cure 0 mA  mTH: 210 v [[FamegnJourent state: off

&

Eeport

Data

=

Curye.

Eesaloyl

cha: Home Current:

open £ile:nonane. afs





Figure 3-8 Main Window
3.4 Communication failure
Error information appears as shown in Figure 3-9 and Figure 3-10 if the computer communicates with the AFS instrument and the sequential injection system incorrectly.
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Figure 3-9 Spectrometer Communication Error
[image: image14.jpg]‘Sequence injection communication error!





Figure 3-10 Sequential Injection Communicating Error
Possible reasons of communication failure:

1) The power of the host is not switched on.

2) The connecting of RS-232C cable is incorrect.

3) Port of plug or RS-232C cable for communicating is damaged.

4) Electric circuit problems.

5) Software system problems.

Solutions:

1) Reset the AFS system by rebooting the host and computer.

2) Check if the connecting of RS-232C port is correct, 1 and 2 should be the default communication series port numbers for AFS instrument and sequential injection system respectively.

3) Check if the RS-232C cable is damaged or plug loose.

4) Re-install operating software.

Please contact with service center of our company if the methods mentioned above all fail.

4. File Management

4.1 New

Click "File | New" menu to create a new file.

Click the " File | New as" menu to create a new file according to existing file as the template.
4.2 File Open and Save

Click "File | Save" menu to save the current file. The “Save as” dialogue box appears when the file is saved at the first time (Figure 4-1). Input the name of the file you want to save. The extended name of the file is afs.
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Figure 4-1 “Save As” Dialog
Select "File | Open" menu to open a file saved previously as shown in Figure 4-2.

The right side of the digalog box will display the file note at the same time.

[image: image16.jpg]Lookin: [ afsdata - «EekE-

= [ame Datemodiicd  Type
%Hm | 930scats LM AFSFile
o ottt 2n2mesas AV AFSFie
B oo oSS AFSFic
Destop L 820stdcuveats 2 s AFSFie
= ltestafs SO TOTPM AFSFile
==
LY
Compuer
Nework

Clttats LROUBATAM  AFSFie

<l ]

Fie pame: ] | Open
Flesoftpe:  [AFS Flestafs) | Cancel





Figure 4-2 “Open File” Dialog
Select "File | Save" menu to save the current file.
Further more, you can open four latest files through the “File” menu, as shown in Figure 4-3.
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 Figure 4-3 Open Four Latest Files
4.3 Data Conversion

1) Data format conversion

The software use the afs-self definition data format to proceed the data management, The extended name of the file is afs. If the user need to the other data format, the data format conversion should be carried out. The software provide three data format conversion mode: Access data base, TXT formatting, EXCLE formatting.
Click the corresponding menu and appear the “Save As” dialog box as shown in Figure 4-4.
Input the “File Name” and then click “Save” button to save it as shown in Figure 4-5.
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Figure 4-4 Transform Data Menu
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Figure 4-5 Input File Name
2) Data copy and paste

The main data can be pasted to the word file. Click the right key of the mouse, appear the pop-up menu, choose the Copy All or Copy Selected to copy, then paste the copy data to the word file.
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Figure 4-6 Data Copy
3) Save (data acquisition graph and working curve)

   Click the right key of the mouse, appear the pop-up menu, click “Save As”, the graph will be save as the graph file.
4.4 File Format Conversion.


Click "Option | System" menu, appear “System” dialog box as shown in Figure 4-7. Click “Convert...” button, the new version data file will replace the last version data File.
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Figure 4-7 System
4.5 Data Delete

Click ”Delete” button, delete the saved data file as shown in Figure 4-7.

Note: the user only can delete the data file that is saved by himself.
5. Method Edit

5.1 Element Lamp Identification and Option

Click "Worksheet" [image: image22.png]


 button in the toolbar, the work table window display in the main interface as shown in Figure 5-1 
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Figure 5-1 Worksheet
Click the “Element“ button, go into the “Elements” window as shown in Figure 5-2 and 5-3.The window of Figure 5-3 is only display for the AFS-8330 and AFS-9330 because of their multi-lamp device, The window of Figure 5-2 is display for the other type AFS.
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Figure 5-2 Elements
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Figure 5-3 Elements (AFS-9330 and AFS-8330)
The type of the element lamp of channel A and B in the elements window can be auto-identified and displayed respectively when the Elements window is entered.  

The element lamp can be set manually. The lamp will be identified as the single cathode lamp under manual condition. The element lamp can be identified again when "Re-recognize" button is clicked. Other operation can be made after the element lamps are identified and this window is exited.

Click "OK" button to exit this window after setting the element lamp.
5.2 Method Edit

In Figure 5-1, entering into the working method setup frame though edit method optional by single click mouse left button, show as Figure 5-4 and 5-5. Figure 5-4 is the set up screen of AFS-9X series, and the 5-5 is for AFS-8X series equipment, respectively.
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Figure 5-4 Working Mode Set (AFS-9X series)
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Figure 5-5 Working Mode Set (AFS-8X series)
5.2.1 Mode


Set the Mode as shown in Figure 5-4 or 5-5.
1)  Element Set


Click the “Element” button to set the element lamp. The part 5.1- Element Lamp Identification and Option display the particular information.
2) Sampling Mode


Choose the sampling mode：Automatic sampling or manually sampling

3) Gas Flow Rate

Set up the flow rate of argon with the carrier gas flow rate and shield gas flow rate.
Carrier gas flow rate:

Carrier gas flow rate is the flow rate of argon that goes through the carrier inner tube in the quartz oven core. For 8X series, Available value is between 300~1000 ml/min. For 9x-series, available value is 100-800ml/min. For 92x series, the mass flowmeter is used, the available value is 0-1000, and the minimum variable quantity is 100ml/min.

Shield gas flow rate:

Shield gas flow rate is the flow rate of argon that goes through the carrier outer tube in the quartz oven core, the available carrier flow rate is 300-1000 ml/min. For 92x series, the mass flowmeter is used, the available value is 0-1000, and the minimum variable quantity is 100ml/min.
Gas Saving mode:
Choose the “Gas Saving Mode”, the Argon gas only be opened with the pre-configuration flow rate before one-step of the data acquisition, the flow rate is basic value during the other time. 


If no choose, the Argon flow rate will be opened with the with the pre-configuration flow rate for all the whole process.


Note: only AFS-9X series have this function.

(4) Sequence Injection (SI) 


Click the “SI” button to set up the sequence injection program, the particular information is read the Part 5.3 for reference.

(5) Peristaltic Pump 


Click the “Peristaltic Pump” button to set up the peristaltic pump program, the particular information is read Part 5.4 for reference.

5.2.2 Measure


Click the “Measure” option to set the measurement condition as show in Figure 5-6
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Figure 5-6 Working Mode Set: Measure
1) Measuring Method:

Four methods can be selected: Std.Curve (Standard Curve), Statistics, Test and Std.Add(standard addition method). About the different method content, the particular introduction will be display at the other chapter one by one
2) Reading mode: 

Select one from “Peak Area” and “Peak Height” as the measurement method. “Peak Area” is recommended. 

3) Readout Time: 


Set up the integration time for the measurement of computer, that is, the entire time interval of fluorescence produced by excitation element lamp. The readout time should be referred to the Intensity-Time curve shape on the screen. The value is related to the peristaltic pump speed, concentration and volume of sample introduced. The readout time plays an important role in the integration of the whole peak. An optimization of the value should be carried out.
4) Delay Time: 


When a sample reacts with a reducing agent to generate hydride, the hydride flows into the atomizer. The time of this process is called delay time. Setting this time can protect the lamp and reduce the noise.

5) Effective Time of Measure (RSD)

It is the effective time of RSD measurement. The result is the average of effectively repeated measurement. The default value is 7.
6) Effective Time of Measure (DL)

It is the effective time of DL measurement. The result is the average of effectively repeated measurement. The default value is 11.
7) Repetition time of standard sample (Std.)
It is the repetition times of every standard sample measurement.

8) Effective time of Measure (Std.)

The result is the average of effectively repeated measure. For example, if the repetition time is 5, effective time is 4, which leads to the result of an average of 4 effective times.

9) Repetition time of Sample
It is the repetition time of the unknown sample measure

10) Effective time of Measure(Sample)

It is the effective time of unknown sample measure, the result is the average of effectively repeated measure.

11) Standard sample precision


If the standard sample RSD is greater than the standard sample precision, the system will be automatically marked with X in front of the result for this standard sample RSD 

12) Sample precision


If the unknown sample RSD is greater than the sample precision, the system will be automatically marked with X in front of the result for this unknown sample RSD 

13) Negative Conc.
    Calculated concentration is permitted negative or not.

14) Baseline Measurement Time
   It is the effective time of Test solution measure.

15) Starting Pos. of Baseline


It is the zero position of Test solution measure.

16) Test Solution Location
    It is the position of the test solution at the autosampler.

5.2.3 Element Lamp

Click the “Element Lamp” option to set up the element lamp condition as shown in Figure 5-7.
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Figure 5-7 Working Mode Set: Element Lamp
1) Hollow cathode lamp current: 

  The current of the hollow cathode lamp represents the intensity of the excited light source. Within a certain range, a higher the intensity of excited light source and sensitivity will be gained by the high lamp current. However, noise, lamp life and self absorption should be considered. The control system of AFS-8x Series Atomic Fluorescence Spectrometer can automatically identify the type and number of the cathode lamps. The total current is the only parameter need to be set for the single cathode lamp. For the double lamps, total current means the summary of the primary and auxiliary cathode lamp current. Once the total current is set, the lamp current of auxiliary cathode is automatically set as the half of the total current value, in this case, the ratio of the primary cathode lamp current to the auxiliary cathode lamp current is 1:1. The optimistic ratio of the primary cathode lamp current to the auxiliary cathode lamp current varies with different element lamp selection. It is determined through experiments. The current of lamp in channel A or B can be set independently. The available value is between 0~150 mA and the minimum variation is 1 mA.

2) Photo multiplier tube negative high-voltage (PMT HV): 

  Available values are in the range of 200-500 V, and minimum step is 1 V. Higher voltage value gives a higher sensitivity, but introduces higher noise signal. Thus Signal Noise ratio (S/N) doesn’t change with increasing negative high-voltage.

3) Auto Test Lamp

If the option is selected, the system will check the element lamp before the measurement, if the installed element lamp is not matched with the setting lamp , the system will be stop measuring.
4）Lamp Correction
 
The “Lamp Correction” option is designed for element which wavelengths is longer than 210nm (such as Hg). The option can be select before measurement or after measurement. If the option is selected, the corrected data will be used by the system.
The known samples or standard samples can be inserted into the unknown samples. The user can determine whether to use the option according to the compliance before and after correction.
5.2.4 Standard Sample

Click the “Std.” option to set up the standard sample condition as shown in Figure 5-8.
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Figure 5-8 Working Mode Set: Std.
1) Dec Point

“Dec Point” option is to choose the output accuracy of data. Variation of decimal numbers is available: 0.1, 0.01, 0.001, 0.0001 and 0.00001.

2) Std. Unit (Standard solution unit)
Four unit opinions: ng/L、μg/L、mg/L、g/L. The unit of A\B channel is allowed different.

3) Min Conc.

If the calculated concentration <Min Conc., the system doesn’t display the actually concentration and display the <Min Conc.

4) Max Conc.

If the calculated concentration > Max Conc., the system doesn’t display the actually concentration and display > Max Conc. 

5) Fitting Order
   Fitting curve order, the max is 3.

6) Curve pass zero

Whether the fitting curve is forcibly went through the zero point
7) Auto preparation
The user only configures the standard solution of the highest concentration, the other point will be automatically configured by the sequence injection system, and the configuration ratio is less than 100 times. The standard solution has the same position number during the auto-configuration process. 

8) Property input 


Double click the table or click “Edit” button to input the concentration and position of the standards. Press enter key to jump to the next column.

9) Auto Layout

“Auto Layout” means automatically layout the standard positions in order. 


When using the test method “Statistics”, RSD concentrations and positions should be included too.
5.2.5 Blank/Dilution

Click the “Blank/Dilution” option to set up the Blank/Dilution condition as shown in Figure 5-9.
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Figure 5-9 Working Mode Set: Blank/Dilution
1) Dilution solution


It is use for choosing the dilution supplement solution, Two options are provided: “Standard Blank” and “Sample Blank”. You only can use the standard blank as the dilution solution if manually.

2) Dilution Ratio

Preinstall the dilution times. The first default value of dilution time is 2, the second is 10.The max is less than 100 times. If you choose the “automatic dilution judgement”, the program will dilute according to the first value, if not acceptable, then continue to dilute according to the second value, if still not acceptable, the program will skip this sample and continue to the next measure.

3) Auto Dilution 

Under the automatic dilution judgment model, the analysis system will auto dilute samples when the monitor result AD is out of the analysis range or maximum standard concentration. 
4) Blank Judgment Value


Set the value of the difference of the two continues signal as the Blank Judgment Value; if the test values fall in this range, take the average value of these two values as the blank signal.


Set this Blank Judgment Value according to your need, ranging from 0 to 100.


You can click the up/down arrowhead or input directly. It is allowed to set the A/B channel value separately or you can set that the computer mode is absolute or percent value.

5) Blank Location

The position is the standard blank solution at the autosampler. The recommended position is 0 because of the large usage of standard blank solution 

6) S.Blk Cal. Method
Include the fluorescence value (If.) and concentration (Conc.).
Fluorescence value is difference between fluorescence and sample blank value, and then calculate the sample concentration.

Concentration is difference between the sample concentration with the sample blank.

7) Redo Blank Before Correction

    If choose this bar, the system will do the sample blank before the working curve correction.

8) Auto Wash if Overflow

Under auto-rinse model, the analysis system will auto-rinse itself when the determined result is out of maximum monitor range.
5.2.6 Correct

Click the “Correct” Option to set up the correction condition as shown in Figure 5-10.
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Figure5-10 Working Mode Set: Correct
1) Curve Redo Frequency

If choose the “Redo curve” option, the system will automatically redo the whole working curve after a number of samples measure finish.

2) Slope Correction Frequency

If choose the “Redo K“ option, the system will automatically proceed measure that the slope correct the standard solution and then re-correct the slope. The slope correction frequency is the sample numbers.

3) K Std. Num
It is the standard solution serial number. For example, if the input value is 3, the system will pick the standard solution S3 for the slope correction.
5.2.7 QCP
Click “QCP” option to set up the QCP conditions as shown in Figure 5-11.
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Figure 5-11 Working Mode Set: QCP

There are 8 kinds of QCP as follows:

1) Initial correction blank


Code Number: ICB, used for checking limit scope of the blank detecting value, the determination result is QCP’S calculated concentration..
2) Continuous correction blank 

Code Number: CCB, to test the blank value at each of one certain frequency, used for checking the blank detecting value in detecting processing .The final determination result is QCP’s calculated concentration. 
3) Blank sample preparation


Cold Number: PBK, PBK is the solution without samples, which is disposed by same reagent and condition .PBK is used for reagent and pollution in inspection process, the system can set several PBK, the determination result is the QCP concentration.

4) Initial correction verification  

Code Number: ICV, ICV is the standard solution and its concentration is within the standard range but this concentration is not used for standard curve setting. The ICV determination result is calculated according to the Formula 5.1 

Formula 5.1    
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“Conc “ is the calculated concentration of QCP   

“Conc.Input” is the input concentration of QCP

5) Continuous correction verification

Code Number CCV: The CCV function is similar like ICV, and add the frequency based on ICV. The CCV determination result is calculated according to the Formula 5.1 
6) Laboratory control sample


Code Number LCS, LCS is the standard materials for analysis, its liquid property is similar like the actual sample. The LCS determination result is calculated according to the Formula 5.1 

7) Tracer sample 

Code Number: SPK, Put some standard sample into the actual sample, the SPK determination result is calculated according to the Formula 5.2 as follows:

Formula 5.2
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 “Conc “ is the calculated concentration of QCP  

 “Conc.Sam” is the sample concentration of QCP

 “Conc.Input“ is the input concentration of QCP   

8) Parallel sample 

Code Number DUP, DUP is replicate samples of actual samples, the DUP determination result is calculated according to the Formula 5.3 as follows:

Formula 5.3 
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 “Conc “ is the calculated concentration of QCP  

 “Conc.Sam” is the sample concentration of QCP

Select “QCP “ in the list box to add “QCP”, as shown in the section 11.1.

QCP’s features:
1) Abbreviation
    QCP’s abbreviation, the item can not be edited.

2) Error Flag

When the determination result of QCP is beyond the limited scope, the system will automatically add the error marker as the concentration output, this item cannot be edited.

3) Error Handling Method
  When QCP’s judgment result is beyond the limited scope, the system provides four kinds of handling methods .

a. Pause


System pauses and point out

b. Mark and Continue 


System marks this QCP and continues to test.

c. Retry、Mark and Continue 


System retest the QCP, if the result of retesting is beyond the limited scope, system will mark this QCP and continue to test. 

d. Retry、Pause and Error

The system automatically retests the QCP, if the test result is still beyond the limited scope, the system will pause and show the error. 

4)  Upper Limit/ Lower Limit of channel A/B

QCP’s upper /lower limit scope : Initial correction verification 、continuous correction verification 、laboratory control sample 、tracer sample and parallel sample’s limit scope are all the percentage.

5) Frequency

    Continuous correction blank and continuous correction verification test frequency automatically
.

5.2.8 Comments

Click the “Comments” Option to input the experiment note as shown in Figure 5-12.


The comments will be automatically display as the file dialog box is opened.
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Figure 5-12 Working Mode Set: Comments
After the method setting up, click “Apply” button to save the present parameter and set up the instrument parameter with the serial port.

Click the “OK” button to quit this window, when the condition of all items setting well.

NOTE: 


Inside the atomizer, it takes about 20 minutes to reach 200 OC. After setting up the Instrument Parameters and adjusting the light-path, click [Flame on] button to warm up the instrument.
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Figure 5-13 Main Window
5.3 Set the Sequence Injection Program

For AFS-9X serial instrument, click "SI" button or "Option | Sequence Injection" menu to enter the sequence injection program setting window as shown in Figure 5-14.
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Figure5-14 Sequence Injection System (AFS-9x)

It includes two options of measurements in sequence injection program: manual and automation.

Some concepts about sequence injection program:

Step: One action that the sequence injection system makes according to the setting program. 

Time: The time that each program takes, whose range is between 0-20 seconds. The minimum variable is 0.1s. The time is zero implies the end of the program.

Sample syringe pump: 

The position of sample valve (Pos): The position of the sample valve is A or B in this action.

Action (F/I): The action of the sample syringe pump is fill (FILL) or injection (INJ).

Volume (V): The volume (unit: ml) that the sample syringe pump fills or injects. It ranges from 0 to 5ml and its minimum variable is 0.005ml. 

The position of multi-ports Valve (M-Valve Pos): The position of multi-ports valve is from A to H in this action.

Reductant syringe pump:

The position of reductant valve (Pos): The position of reductant valve is A or B in this action.

Action (F/I): The action of the reductant syringe pump is fill (FILL) or injection (INJ).

Volume (V): The volume (unit: ml) of solution that the reductant syringe pump fills or injects. It range from 0 to 5ml and its minimum variable is 0.005ml.

Rotary speed of peristaltic pump (Per. Pump Speed): The speed of the peristaltic pump rotates. This speed can be set range from 0 to 150 r/min. However, the peristaltic pump cannot work unless this speed set faster than 19 r/min.

Read: Data Collection only happens at the action whose Reading option set as “Yes”.

Autosampler: 

Location (Loc): Two location options as carry and auto are set for the autosampler. If carry is selected, it means that the autosampler location is placed at the carry location. The autosampler location is determined by the program when auto mode is selected.

Up/Down: This action decides whether the needle of autosampler is up or down. 

Auto preparation mark: 

Sample (Samp): The sample will be filled at auto preparation or dilution.

Blank: The blank will be filled at auto preparation or dilution.

The sequence injection program at auto-measurement is shown in Figure 5-14.

It is not suggested that users modify the parameters randomly unless the principle have been understood because the sequence injection program is complicated. Users can click the "default" button to recover the default sequence injection program and make it read only if the program have been modified and can not work properly. Also, user can Click the "User" button to modify the program, select "SI Run" or "Auto Run" to check the program, select Stop to terminate the operation.

   In addition, user can clean the pipelines after measurement by selecting Auto Run when the sample position number is NO. 1.

   In Figure 5-14, the standard program of auto-measurement is used for Standard Curve Method. The simplified program is adopted in Statistic Method and Test in order to save time and reagent, as shown in Figure 5-15.

[image: image40.png]Sam. Pump M-Valve Reductant Pump  Per. Pump Auto Preparation Autosampler
St TMEE) oo Er w(m)  LocationPos  FI V(mD)  speed(pm)*°C Sam.  BLK Location Up/Down
< 7 A AL 23 |6 B AL 121 v e w
2 {0 s AL 12 (6 B AL 150 v Auo | down
3 |1 B AL 12 (6 B w050 Cary | down
ER T o478 A W22 1w Cory w
5 | Nore
5 | MNoe
7 | None
5 |None
5 [Nene
10 | Nore

T[] [T e—] ] [





Figure 5-15 Sequence Injection System (AFS-9x)
The sequence injection program at manual-measure is shown in Figure 5-16.
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Figure 5-16 Sequence Injection System (AFS-9x)
In Figure 5-16, the standard program of manual-measure is used for Standard Curve Method. The simplified program is adopted in Statistic Method and Test in order to save time and reagent, as shown in Figure 5-17.
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Figure 5-17 Sequence Injection System (AFS-9x)
No difference between manual-measure and auto-measure in the sequence injection program except two pauses is added to change solution manually.

Click “User” button to modify the sequence injection program. Click “Hint” to modify the hint messages shown in Figure 5-18.
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Figure 5-18 Running Hint
Another parameter group is adopted in AFS-9x30 （AFS-9230 and AFS-9330）in order to reduce the times of changing solutions.

In Figure 5-19, the standard program of auto-measure is used for Standard Curve Method. The simplified program is adopted in Statistic Method and Test in order to save time and reagent, as shown in Figure 5-20.

The manual-measure program of standard curve method is shown in Figure 5-21.The manual-measure program of Statistic Method and Test Method is shown in Figure 5-22
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Figure 5-19 Sequence Injection System (AFS-9x30) 
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Figure 5-20 Sequence Injection System (AFS-9x30)
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Figure 5-21 Sequence Injection System (AFS-9x30)
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Figure 5-22 Sequence Injection System (AFS-9x30)
5.4 Peristaltic Pump Program


Click the "Peristaltic Pump" button (or open the "Option | Peristaltic Pump" menu to run the peristaltic pump in main window to enter into the Peristaltic Pump Program.
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Figure 5-23 Peristaltic Pump Program
It includes two options of measurements in peristaltic pump program: manual and automation.

Some concepts about peristaltic pump program:

Step: The program steps in peristaltic pump running process.

Time: Time lasts for each step.

Rotary speed of peristaltic pump (Per. Pump Speed): The speed of the peristaltic pump rotates. This speed can be set range from 0 to 150 r/min. However, the peristaltic pump cannot work unless this speed set faster than 19 r/min.
Read: Data Collection only happens at the action whose Reading option set as “Yes”.
Autosampler Location (Loc): Two location options as carry and auto are set for the autosampler. If carry is selected, it means that the autosampler location is placed at the carry location. The autosampler location is determined by the program when auto mode is selected.

The peristaltic pump program at auto-measurement is shown in Figure 5-23.

Step 1: The sampling probe move to the corresponding position, the arm insert into the sample tube, the peristaltic pump run 10 seconds at the 100 rpm/min to suck the sample into the sample hoop, then lift the probe, move to the carrier liquid position.

Step 2：The probe insert into the carrier liquid, the peristaltic pump run for 16s at 120rpm/min, suck the carrier liquid and push the sample into the mix with the reducing agent to generate the hydride in the mixing reaction module.

So the read measure will begin from this step.

The peristaltic pump program at manual-measurement is shown in Figure 5-24.
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Figure 5-24 Peristaltic Pump Program
Step 1: After peristaltic pump stops running for 6 seconds, the probe should be immersed in the next sample vial to prepare for test.

Step2: Peristaltic pump A and B run 10 seconds at 100 rpm to suck sample and reducing reagent, respectively.

Step 3: Peristaltic pumps A and B stop running for 6 seconds for immersing probe in carrier solution reservoir.

Step 4: Peristaltic pump A and B run 16 seconds at 120 rpm to suck carrier solution and reducing reagent, respectively. Carrier delivers sample into a Chemifold to produce hydride by reacting with the reducing regent. Readout begins at the time when the hydride flows into the atomizer, and the [Read] displays [Yes].


Click “User” button to set up the peristaltic pump program as shown in Figure 5-25.
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Figure 5-25 Edit Peristaltic Pump Program
Note: The peristaltic pump program is a little different for different type, it separates to the single pump and double pump, manual and automation.

6. Sample edit

6.1 Set Sample Information


Click” Label” option by the left key of mouse in the main window to set the sample information as shown in Figure 6-1
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Figure 6-1 Label Edit


If you measure the unknown sample with the “Std curve” method, you should input such parameters as “Name”, “State”, “DF”, “Unit” of A\B channel, “Location”, “Sam.Blk” and “Cor.Sam”. 

1) Insert a sample

Click "Insert Line" button. Click “Ok” after inputting all the information as shown in Figure 6-2
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Figure 6-2 Insert Sample

Number of Sam: The number of samples added.

Name and Number: Input the sample name. “Auto sequence” generates sample name automatically. 

Sample State: It refers to the original state of the sample, including solid and liquid. The results vary with the state of the original state.

DF(Dilution Factor): Ratio of quantity to fixed volume (W/V or V/V). That is, the ratio between sample quantity to the fixed volume in the final measuring solution. For the solid sample, the unit of W is gram and the unit of V is ml. For liquid sample, the unit of V is ml.
Unit: The unit of the results depends on the sample state. For solid state, the unit is μg/kg and for liquid, the unit is μg/L.

Loc.(Location): Input the sample position. The “Auto Layout” automatically generates the sample location numbers.

Sam.Blk(Sample Blank): Setup the blank used for the sample as “None”.

Cor.Sam(Correction Sample): Setup the correction sample used as “None”.

2) Delete a sample


Select a sample, and then click “Delete Line” button.
3) Auto-copy


Select a sample, and then click "Auto Copy" button.

4) Edit sample property


Select a sample and click “Edit” button to edit the sample properties as shown in Figure 6-3.
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Figure 6-3 Edit Sample Property

Double click the sample property to edit directly in the sample list frame.
6.2 Sample Blank Setting


Click “Sample Blank” button or "Option | Sample Blank" menu in the main window. Set up the sample blank information as shown in Figure 6-4.
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Figure 6-4 Edit S.Blk


There are 10 sample blanks which can be tested. Check the box to add a blank, and then input the name and location information.
6.3 Correction Sample Setting


Click "Correction Sample" button or "Option | Correction Sample" in the main window. Set up the correction sample information in Figure 6-5
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Figure 6-5 Correction Sample Property


There are at most 10 correction samples. Check the box to add a correction sample. Click “Edit” to modify the properties of it. Input known concentrations to correct the sample results.

6.4 Load Label and Save Label

For the edited sample information, click “Save Label” button to save the independent file as the extension is "lbl". Click “Load Label” button to automatically load the sample information after the saving.
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Figure 6-6 Save Label

6.5 QCP Setting

Click the “QCP” button, enter the “QCP Set” dialog box, as shown in Figure 6-7.
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Figure 6-7 QCP Setting

6.5.1 QCP Insert 

    Click “Insert” button, the menu is shown in Figure 6-8
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Figure 6-8 QCP Insert Menu


In Figure 6-8, if the QCP option is selected, then the corresponding QCP menu is activated, or the corresponding QCP menu is invalid. For the different QCP, the different dialog box interface will be shown after clicking the corresponding menu.

Click the “ICB” menu, the insert interface is shown in Figure 6-9.


Input the information and click the “OK” button to insert this QCP.
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Figure 6-9 Insert ICB 


Click the “CCB" or "PBK" menu, the insert interface is shown in Figure 6-10. Input the information and click the “OK” button to insert this QCP.
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Figure 6-10 Insert CCB or PBK 


Click the “ICV” or “CCV ” menu, the insert interface is shown in Figure 6-11. Input the information and click the “OK” button to insert this QCP.
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Figure 6-11 Insert ICV or CCV 


Click the “LCS” menu, the insert interface is shown in Figure 6-12. Input the information and click the “OK” to insert this QCP.
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Figure 6-12 Insert LCS


Click the "SPK” menu, the insert interface is shown in Figure 6-13. Input the information and click the “OK” button to insert this QCP.
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Figure 6-13 Insert SPK 


Click the “DUP” menu, the insert interface is shown in Figure 6-14. Input the information and click the “OK” button to insert this QCP.
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Figure 6-14 Insert DUP 
6.5.2 Delete QCP 


Select a “QCP” in the table and click the “Delete” button to delete this QCP as shown in Figure 6-7.

6.5.3 Property Modification
Select the “QCP” bar and click on “Property Modification” button to modify the corresponding property as shown in Figure 6-7

7. Measure


After all the testing parameters have been set up, click "Analyze" option to start the measurement as shown in Figure 7-1. The “*” before the measurement value means the signal exceeds the highest standard point of the working curve; the “X” means A/D overflow happens.
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Figure 7-1 Measure Window

7.1 Start Measure 


Click “Measure” to start testing, the system will start from the present position.

If the flame is off, the following window will pop up as shown in Figure 7-2.
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Figure 7-2 Flame Warning


Make sure the carrier gas is turned on before starting the test. If not, the instrument can’t start and the below window will pop up as shown in Figure 7-3:
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Figure7-3 Carrier Gas Warning


During measurement, click “Stop” for emergency stop. After every test, click “Dilute”, “Redo” and “Rinse” for all these functions.


Click the drop-down menu beside “Measure” button, you can measure the sample position  “Present sample position” or “Selected sample position”.

1) Modify Measurement Sequence


Click the [image: image68.png]


 or [image: image69.png]


 button to modify the sample sequence of selected samples.
2) Meanings of the indicators
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: Testing in progress.
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: Step finished.
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   : Pending. 
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  : Jump out waiting. Continue after the current testing is finished.

3) Re-calculation


After measurement, if any modifications of the working curve or sample parameter are made, click the [image: image74.png]


 button to recalculate. Modification and recalculation are not accessable once the original data have been tested.

4) Clear Result

Select a line and click “Clear Result”.
7.2 Redo 


Select the area that needs to be redone, click the "Redo" button and redo the test. When finished, a window will appear and overwrites the original data option will be chosen as shown in Figure 7-4
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Figure7-4 Replace Result

7.3 Dilute 


Select the samples that need to be diluted, click the button to dilute the test sample. In this dialog box, input the dilution ratio, then click the “ok” button for the dilution. The system will dilute the sample automatically if the “auto-dilution” is selected.
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Figure7-5 Dilute sample


NOTE: Please dilute one sample each time and only dilute the samples blanks and correction samples.


In the “Blank/Dilution" option of the “Working Mode Set” dialog, Select the “Auto Dilution” checkbox, the system will automatically set the dilution ratio if the measurement result exceeds the highest standard concentration or A/D overflow.
7.4 Rinse


After the measurement, Click “Rinse” button to start the rinse progress for clearing all pipeline as shown in Figure 7-6.
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Figure7-6 Rinse


Click “Rinse” button to start and “Stop” to stop. Since the sample tubes are usually rinsed by the carrier solution, this progress doesn’t clean them separately.

7.5 Lamp Preheating


Make sure the stability of the element lamp, please preheat the lamp before the test.

Click the “Preheat” button to enter into the dialog box as shown in 7-7.
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Figure 7-7 Element Lamp Preheating Program

7.6 Fluorescence Signal Spectrum


The system saves the fluorescence signal spectrum every time automatically.

In Figure 7-1, double click the selected sample, then double click the measure record in the particular record area, the system will automatically display the saved fluorescence signal spectrum.

8. Working curve


In the main window, click the [image: image79.png]


 button or "View | Curve" menu to set up the working curves as shown in Figure 8-1.
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Figure 8-1 Working Curve


In this system, three types of the working curves are setting up for each channel. The 

“Fitting order” and “standard position” can been selected separately for every working curve.


Click “Print” button to print the working curve report, and “Preview” to preview it.


After the working curve setting, select the sample or sample blank in the measurement interface, then select the column of “ Ch.A Curve” or “Ch.B Curve”, click the right key of mouse, display the right key menu as shown in Figure 8-2, then point the curve number of the selected sample or sample blank.


In the main window, click "Option | Curve Number Setting" menu to set the curve numbers as shown in 8-3.
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Figure 8-2 Set Curve Num
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Figure 8-3 auto-set Curve Num 

9. Print

9.1 Condition

1) Print Parameters, Original Data, Results and Sample Information

Click the [image: image83.png]


 button or "View | Parameter, Original data, Results, Sample" menu, as shown in Figure 9-1.
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Figure 9-1 Print data


At the upside of the window, it displays the “Condition”, “Original Data”, “Results” and “Sample” option. The result is shown in Figure 9-1, Click “Print” to print the above each pages respectively as shown in Figure 9-2, 9-3, 9-4.

[image: image85.jpg][Parameters, Original Data, Result, Sample
Parameters [ Original Data " Result (Sample

Name. Style chatf chsif Weasure Time

[] Select Print Out





Figure 9-2 Original data
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Figure 9-3 Result
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Figure 9-4 Sample Information

9.2 Report Print


Click the [image: image88.png]


 button or "View | Report" menu in the main window to enter into the report window as shown in Figure 9-5 (Standard curve method).
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Figure 9-5 Report

The different method has the different report format.

The standard curve method includes three format, the user can choose anyone of them.

“All selected” means add the print mark for all samples.

“All clear” means clear all the marks.

Standard Curve (Std. Curve) method:


Select one option from “Report 1”, “Report 2”, “Paper Saving Mode”，click the “Print” button to click the corresponding report forms. At the right dialog box, choose the A\B channel to print respectively. 


Press “Environment” button (or “option”/ “Environment condition” menu) to input and print environmental conditions as shown in Figure 9-6.
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Figure 9-6 Environment Condition

Statistics method
It includes the RSD and DL options, select the corresponding option to print it as shown in Figure 9-7.
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Figure 9-7 Print RSD

Select “ RSD” option to display the result as shown in Figure 9-7. Click the "print" button to release the RSD testing report.

Select “DL” option to display the result as shown in Figure 9-8,Click the "print" button to release the DL testing report.
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Figure 9-8 Print DL

9.3 Multi Report


Click the "View | Multi report" menu to enter into the dialog box of “Multiple Worksheet Report” as shown in Figure 9-9. In this dialog box, the user can print the data from different worksheets.
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Figure 9-9 Multi Worksheet Report
Click[image: image94.png]


 button，add the working sheet，click [image: image95.png]


 button，delete the working sheet，click [image: image96.png]


 button to clear the selected working sheet，click the "Print" button, print the sample report of the selected working sheet. 

9.4 Separated Channel Print


In the main window, Click “View | Print Ch.” menu, enter into the “Selected Ch.” dialog box as shown in 9-10. In this dialog box, select the channel to print , the measure information will be printed of the selected channel in order.
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Figure 9-10 Select Channel
10. Others

10.1 User Management


In the main interface, click the “Option | Users...” menu, enter into the “Users“ dialog box as shown in Figure 10-1.
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Figure 10-1 Users


Click “New" button to show the “New user” dialog box as shown in Figure 10-2. Input the user name and password; click the “OK” button to add the new user.
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Figure 10-2 New User


Click the “Reset” button to reset the password. The user’s password is reset to “1234”.

Click the “Delete” button to delete the selected user as shown in Figure 10-1

In the main interface, click the “Option | Change Password” menu to enter into the “Change Password” dialog box as shown in Figure 10-3.
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Figure 10-3 Change Password

10.2 Display HCL Energy

Click "Run | HCL Energy" menu to display the lamp energy as shown in Figure 10-4.
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Figure 10-4 HCL Energy


The function of this step is to check if the detection system of the apparatus is abnormal. Click the “Show” button to enable this function. Under the normal condition, when place an object above the atomizer, two blue strips will appear for channel A and B as shown in Fig 10-5. It showed that the detection system of the apparatus is abnormal if the energy strips of two lamps don’t appear blue.
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Figure 10-5 Display HCL Energy

10.3 Element Lamp Management

In the main interface, select “Option | Element Lamps” menu to enter into the “Element Lamps” dialog box as shown in Figure 10-6.
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Figure 10-6 Lamp Elements


Click the ”New” button to display “Input New Element Lamp” dialog box as shown in Figure 10-7.
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Figure 10-7 Input New Element Lamp


In Figure 10-6, click the “Use” button, appoint the selected element lamp as the present used element lamp. The system records the measurement times of the lamp in the test process.
11. Browse Help 


Software help system includes: Information, Software Help and About TITAN AFS. Click the “Help” menu to browse help as shown in Figure 11-1.
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Figure 11-1 Help Menu


User can browse expert advice about “Safety”, “Physical Parameter”, “Standard Stock Solution”, “Sample”, “Analytical Information” and “Interference and Elimination” of AFS by click "Help | Information" menu as shown in Figure 11-2.

[image: image106.jpg]& 2 N &

Hde locale Back Fouad Home Optins

Contens | x| Search | Favortes |

= 0 mwomaTon
(0 Contents
[ satety
& [ Piysical Faranster
[2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of ELenent
2] Physical Faraneter of Elenent
@ Stundurd stock selution
@ Susle
@ hndyticd Information
@ Dnterference and ELinination

Physical Paraneter of Element As

Atomic weight
Tonization potential

Decomposition energy of Hydride:

Wavelength (nm)  Energy level (&V)

189.04
10376
197.26
22881
23498
23812
w72
245.65
24920
27450
278.02
286.04
289.87
30328

0.000-6.557
0.000-6.308

0.000-6.285
1.353-6.770
1313--6.588

1.353--6.557
1313--6.398

23126588
23126308





Figure 11-2 Expert Information 


User can browse “Software Operating manual ” by clicking "Help | Software Help" menu. This Help system is the electric version of the software operating manual, it updates with the new manual releasing.
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1. Introduction

Operating software of AFS Series Atomic Fluorescence Spectrometer is a window
software base on the windows 98/Me/2000/XP/WINT operating systems. The AFS instrument
communicates with computer through RS-232 serial port cable. This operating software is
capable of working conditions set-up and data analysis. This software provides functions
such as saving the measure results, drawing calibration curve, analyzing reports, outputting
original data, setting analysis condition, saving data when power supply is broken, giving
error warnings, self diagnosis and QCP management etc. This software has a powerful help
system, easy to be learned and convenient to operate. It is easy for beginners to leam and
operate with a powerful help system.

Minimum PC Requirements.

CPU: Pl 300MHz (with two serial ports)

RAM: 64M

Video memory: 1M

Hard disk capacity: 21G

Speed of CD-ROM driver: CD-ROM /DVD

Operating system: Windows 98/Me/2000/XPWIN7 (English version)
Note: The AFS-8X series AFS-0230 and AFS-9330 only need one serial port

The requirement of user





Figure 11-3 Manual of Software Operation
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