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Quality Assurance

The products are covered by a limited warranty for a period of 12 months (including used time not beyond 6 months) from delivery date against defects in material and workmanship if the user observes the conditions in regard to the regulations of transportation, storage and operation. We will replace or repair any part or assembly which fails during normal use ( Damageable and consumable parts are not included.) free of charge.

Please return the instrument or accessories together with the quality assurance card to our company for repair.

Note: The information, commands and specifications of S53/54 UV VIS spectrophotometer contained in the operating manual are updated to the time of editing the manual. Due to the continuous development of our products, their operating commands and specifications may be subject to change without notice.

Prompt Symbols for Safe Operation

[image: image2.wmf]Figure    2

19

20

21

22

18

2

3


The symbol indicates the important information for safely operating the instrument. Please carefully read and observe the following instructions to operate.

The symbol indicates possible electric shock hazard during this operation. Only according to the corresponding program can the qualified professional deal with it.

The symbol indicates to carefully deal with surface heating according to the attached instruction.

1. Applications and Features

S53/54 UV VIS spectrophotometer is a compact and usable conventional instrument based on the UV visible spectrophotometry. It can used for measurement of transmittance, absorbance and concentration direct readout with printed results in the range of 200~1000nm. In addition, it can also be linked up with PC and special software package to carry out wavelength and time scanning etc. advanced functions and extensively be applied to the departments of medicine & hygiene, clinical test, biochemistry, petrochemical industry, environmentally monitoring and quality control etc. for qualitative & quantitative analysis. The features of the instrument are as follows:

· 4 digit LED display, directly linked up with jet printer

· Aspherical light source optical path, C-T grating monochromator

· Spacious sample cell, 4 position cuvette rack, optional 1~5cm optical path rectangular cuvette and 1cm sealed crystal cuvette

· Auto zero and 100% T adjustment, initiating wavelength auto correction

· Concentration factor setting and concentration direct readout function

· RS232C serial & parallel interfaces

Optional PC qualitative & quantitative software package, expanding time and wavelength scanning, peak-valley detection, 2 wavelength quantification, 1st~3rd order curve fitting, linear regression, 1st~4th order differential spectrum operation, spectrogram access and comparison etc. functions

2. Specifications and Standard Accessories

· Optical System: Diffraction grating C-T monochromator

· Wavelength Range: 200~1000 nm

· Light Source: Halogen lamp 20W/12V, deuterium lamp 300mA

· Wavelength Accuracy: ±2nm

· Wavelength Repeatability: 0.5nm

· Transmittance Accuracy: ±0.5%(T) (SRM930D)

· Transmittance Repeatability: 0.3%(T)

· Spectral Slit Width: 2nm (S54), 4nm (S53)

· Stray Light: ≤0.2%(T) (220nm NaI)

· Noise: ± 0.5%(T)

· Display Scale:
T: 0.0~199.9%


A: -0.3~2.999 


F: 1~9999


C: 0~9999

· Power Supply: 220 ± 10%, 50/60Hz

· Dimensions: 370×440×220 mm

· Weight: Net wt. 10 Kg., Gross wt. 12.5 Kg.

· Basic Kit:

1.
S53/54 Spectrophotometer
1 set

2.
1cm rectangular cuvette(crystal)
1 case(2 pcs)

3.
1cm rectangular cuvette(glass)
2 case(4 pcs)

4.
4 position cuvette rack
1 pc

5.
Power cable
1 pc

6.
Operating manual
1 pc

7.
Certification of quality
1 pc

8.
Packing list
1 pc

9.
Fuse (2A)
2 pcs

· Optional Accessories & Spare Parts

1. Fuse (2A/3A)

2. Light source with pre-aligned lamp rack( halogen lamp, deuterium lamp)

3. Rectangular cuvette 1, 2, 3, 5 cm

4. 5 cm optical path cuvette rack

5. Qualitative-quantitative data processing software package of spectrophotometer for matching with PC

6. RS232C serial interface cable

7. Optional PC

8. Jet printer

9. Printer cable 

3. Instrument Appearance and Operating Keys

FUNCTIONS

1. PRINT  Printing Output Key:

It is used to initiate printing output. The current display value and output data are delivered simultaneously from the serial & parallel ports each time it is depressed.

2. ONLINE  Communication Key of Linking UP with PC:

It is used to set up communication between the instrument and PC. After it is depressed the communication is set up , the control domination is turned over to PC, the panel of the instrument is ceased to be effective and S5C appears on the display window.

3. FUNC2  Function Expansion Key 2

As the primary key used for the dual key function

Keyed sequence:

FUNC2  , ▲   are used for calibrating the base line of 100%T.

FUNC2  , ▼   are used for peak-valley detection, which is specially applied to wavelength accuracy test.

FUNC2  , PRINT  are used to print heading.

4. FUNC1  Function Expansion Key 1:

It is used to initiate wavelength scanning. The scanning parameter is set at the latest value according to λSTART, λEND & λINT. Default parameters when the instrument is initiated are 200, 1000, and 1.



5. Mode  Mode Selection Key:

It is used to select display scale.

Each step proceeds in order of transmittance (TRANS lighted), absorbance (ABS lighted), concentration factor(FACT lighted) and concentration direct readout(CONC lighted)each time the key is depressed. 

When one of λNOW,  λSTART,  λEND and  λINT lamps is lighted arbitrarily depressing  Mode  key means that transmittance scale has been switched and the process will proceed according to the above order.

6. ▲100% key:

When TRANS lamp is lighted the key is applied to automatically adjusting current 100%T (If not reached depress it once more.).

When ABS lamp is lighted the key is applied to automatically adjusting absorbance 0 (If not reached depress it once more.).

When FACTOR lamp is lighted the key is applied to increasing concentration factor setting. The setting value is continually increased each time it is depressed. If depress it for over 1sec.(without release) the value will rapidly be increased. Depress  Mode key once again the setting value will automatically be confirmed. 

When CONC lamp is lighted the key is applied to increasing concentration direct readout setting. The setting value is continually increased each time it is depressed. If depressed over 1 sec. The value will rapidly be increased.

When λNOW lamp is lighted the key is applied to increasing current wavelength setting.

The setting value is continually increased each time it is depressed. If depressed over 1 sec. the value will rapidly be increased. Depress  λPara key once again the value will automatically be confirmed.

When  λSTART lamp is lighted the key is applied to increasing initial wavelength setting. The setting value is continually increased each time it is depressed. If depressed over 1 sec. the value will rapidly be increased. Depress  λPara key once again the value will automatically be confirmed.

When  λEND lamp is lighted the key is applied to increasing ending wavelength setting. The setting value is continually increased each time it is depressed. If depressed over 1 sec. the value will rapidly be increased. Depress  λPara once again the value will automatically be confirmed.

When   λINT lamp is lighted the key is applied to increasing scanning wavelength interval.. 

7. ▼0%T key:

When TRANS lamp is lighted the key is applied to automatically adjusting 0%T (adjustment range <10%T).

When ABS lamp is lighted the key should not be applied. If depressed overloading will happen.

When FACT lamp is lighted the key is applied to diminishing concentration setting. Its operating mode is similar to that of  ▲ key.

When  λNOW lamp is lighted the key is applied to diminishing current wavelength setting. Its operating mode is similar to that of  ▲ key.

When  λNOW key is lighted the key is applied to diminishing current wavelength setting. Its operating mode is similar to that of  ▲ key.

When  λSTART lamp is lighted the key is applied to diminishing initial wavelength setting. Its operating mode is similar to that of  ▲ key.

When  λEND lamp is lighted the key is applied to diminishing ending wavelength setting. Its operating mode is similar to that of  ▲ key.

When  λINT lamp is lighted the key is applied to diminishing scanning wavelength interval. Its operating mode is similar to that of  ▲ key.

8. λPara Wavelength Parameter Selection Key: It is applied to selecting display scales of group wavelength. 

Each step proceeds in order of current wavelength ( λNOW lamp lighted), initial wavelength (λSTART lamp lighted), ending wavelength (λEND lamp lighted) and wavelength interval ( λINT lamp lighted).

When one of TRANS, ABS, FACT and CONC lamps is lighted arbitrarily depressing  λ Para key means that the display status of group wavelength has been switched. The first display will be of the current wavelength ( λNOW lamp lighted).     

9. TRANS Lamp:

It indicates that transmittance data in the range of 0~199.9(T) are displayed on the display window. Exceeding data are permitted to display.

10.
ABS Lamp: 

It indicates that absorbance data in the range of –0.3~2.999(A) are displayed on the display window. Exceeding data are permitted to display.

11.
FACT Lamp:

It indicates that concentration factor data in the range of 1~9999 are displayed on the display window.  

12.
CONC Lamp: 

It indicates that concentration direct readout data in the range of 0~9999 are displayed on the display window.

13.
λNOW Lamp:

It indicates that current wavelength is displayed on the display window.

14.
λSTART Lamp:

It indicates that scanning initial wavelength is displayed on the display window. Its effective setting is in the range of 200~999.

15. λEND Lamp

It indicates that scanning ending wavelength is displayed on the display window. Its effective setting is in the range of 201~1000.

16. λINT Lamp:

It indicates that scanning wavelength interval is displayed on the display window. 1, 2,4,8 and five steps are set up for circular selection. Depress λPara key for confirmation.

17.
Display Window:

4 digit LED display, Its display meaning depends on 8 lamps’ status:

a. When all 8 lamps are lighted it indicates that the instrument is in start-up self-calibration status.

b. When 4 lamps (λNOW, λSTART, λEND and λINT) on the left side are lighted it indicates that the base line calibration of the instrument is under way.

c. When single lamp is individually lighted its meaning is respectively defined as listed in 9~16 λPara key and Mode key can be used to switch displayed wavelength or data,).

d. When Err X appears on the display window it indicates that an error message happens.

18.
Sample Cell:

It is used for storing measured and reference samples. (When standard configuration is adopted manual 1cm rectangular cuvette rack should be taken.).

19.
Power switch: It is the main switch of the instrument..

20.
Fuse Holder: For holding fuse

21.
Power Socket: For connection of power cable

22.
Serial-parallel Interfaces:

It is used to link up with upper hierarchical computer and printer (9 pins for serial port, 

25 pins for parallel port).

23.
Halogen Lamp Chamber: The halogen lamp is built-in.

Note: The operating procedures of the special program of accurate wavelength measurement:

First set a position of the current wavelength as the characteristic absorptive-peak of measured standard substance (Optional holmium oxide solution or optical filter), then depress Mode key to move the sample into optical path and finally depress 

FUNC2 & PRINT to enter auto criteria absorptive-peak program.

4. Installation

4.1 Installation Environment      

The instrument is suitable for analytical measurement in the surroundings of laboratory. Due to matching with PC, the following operating conditions are required:

4.1.1 Ambient Temperature: 10~30℃
Ambient Humidity:  <85% RH

4.1.2 The instrument should be placed on a sturdy workbench and kept away from vibration, dust, corrosive gas and direct sunlight irradiation.

4.1.3 Power Supply: 220 V ± 10%

4.1.4 Carefully wipe the surface of the instrument with cloth wetted lukewarm water. Alcohol and acetone etc. solvents are not allowed to use.

If it is necessary to use the instrument on site the original package should be used during transportation. The working environment of the site should fundamentally be in accordance with the above requirements. Additional special request is available upon user’s order.

4.2 Unpacking Inspection

Note: The instrument, printer and optional computer are packed with carton. Additional wooden box is available for long distance transportation upon request.

4.2.1 Before unpacking, inspect the intactness of the outer package. If the package is loose or damaged please contact immediately with the transportation and insurance firms.

4.2.2 Remove the sealing tapes and take out the instrument and accessories carefully (Please have the outer package preserved for later remove.). Check up the standard and optional accessories of the instrument according to the packaging list. If any mistake happens please contact immediately with the local agency or our company.

4.3 Installation

Remove all fixed adhesive tapes for transportation, clean the surface of the instrument and  check up the position of power switch on its bottom which should be set to the voltage in your area. Then place the instrument on a sturdy workbench separated from wall at least 10 cm and connect the attached power cable to socket of power line in your laboratory.

5. Operation and Application

5.1 Conventional Basic Operation 

5.1.1 Initiating Instrument and Self-check & Calibration:                        

The instrument has computerized self-check, wavelength and 100%T line self-calibration functions. After initiating 8 LEDs on the both sides of the display window are lighted. It indicates that the instrument enters into self-check and calibration status which will last more than 10 minutes. The procedures and displayed message are mentioned as follows:

	Procedure
	Success
	Failure

	Computer self-check display
	Displaying S5X
	Displaying irregular single segments, complete 8 or no

	Wavelength calibration
	Displaying 250 after a series of changed data

4 lamps extinct and TRANS lights up. Data are changed

Into T value.
	Err0 means that the positioning photo-interrupter is not found.

Err2 means that 0 order is not found.

Err4 means that data are too small. 

Err5 means that optical energy is insufficient.

Err6 means that optical energy is overmuch.


When TRANS lamp is lighted it means that self-calibration is ended and the instrument is ready for use.

5.1.2 Readjustment of 100% base line (base line calibration)

Purpose: Precision calibration of 100% base line

The right moment for adjustment:

a. Before drawing a precision wavelength scanning curve towards a certain waveband;

b. At the right moment of subtracting reference sample background, the display after differential comparison analysis or high concentration analysis;

c. A certain period of time after initiation

Operation:

a. Place the reference sample in the position where the light is passing through the sample cell;

b. At λSTART, λEND and λINT 3 scales, use ▲ or ▼ key to determine initial wavelength, ending wavelength and wavelength interval (Default parameters are 200, 100 and 1nm.). Then depress λPara key until λNOW lamp is lighted.

c. Sequentially depress FUNC 2 and ▲ keys to initiate base line calibration function.

5.1.3 Zero Adjustment

Purpose: In fixed wavelength quantitative analysis, calibrate the both ends of the basic scale (incorporating with 100%T adjustment). The instrument now enters into the correct testing status.

The right moment of adjustment: When need quantitatively analyzing at a certain wavelength the adjustment should be done at the moment of changing testing wavelength, testing lasting a period of time or before high accuracy testing.

Operation: As 0% key is depressed zero adjustment is automatically done immediately.

5.1.4 100%T Adjustment

Purpose: In quantitative analysis of fixed wavelength, calibrate the both ends of the basic reading scale ( incorporating with zero adjustment ). Let the instrument enter into correct testing status.

The right moment of adjustment: The adjustment should be done at the moment of  lasting a period of time or before high accuracy testing. (Conventionally, 100 %T adjustment should be done once more before zero adjustment in order to make the internal auto gain of the instrument satisfactory.)

Operation: Place the blank sample as the background in the position the light passing through the sample cell, close the cover of the sample cell ( Open up the shutter at the same time.) and depress 100%T key. Then 100%T adjustment is automatically done immediately (Depress once more if error occurs.).

Note: While 100%T adjustment is done 0%T may be affected by the re-adjustment of its auto amplification system. After the adjustment, please check up 0% and if changed adjust 0% once more.

5.1.5 Wavelength Setting

Depress λPara key until λNOW lamp is lighted and depress ▲ or ▼ key to desired wavelength. Then depress λPara key to confirm and the wavelength on the display window has been changed into setting wavelength, that is, the procedure of wavelength setting is completed.

5.1.6 Change position of cell rack to let different samples enter into optical path

In the instrument’s standard configuration, the sample cell rack is of 4 manual positions which are changed with a pull rod of the rack located in front of the instrument. As open the sample cell cover operator can see four sample position in the rack. The closest one of them to operator is position “0” and sequentially are position “1”, “2” and “3”. The position of the rod in the innermost position is corresponding to position “0”. It is sequentially pulled outwards and its respective positions are “1”, “2” and “3”. When the rod is pulled to the right position operator can feel a locked sense. Slightly shift the rod up and down in order to fix it in place.

5.1.7 Change measure scale

The instrument has two sorts of scales and each has 4 scales.

Sort 1 (photometric):

TRANS. Transmittance: It is used to measure transmittance for transparent liquid and solid.

ABS. absorbance: It is used for quantitative analysis in standard curve and absolute absorption method. In regard to kinetic measurement, this system can also be applied.

FACT concentration factor: It is used to set concentration factor in concentration direct readout method.

CONC concentration direct readout : As setting and readout, it is applied to concentration direct readout in standard sampling method. It can also be applied to concentration direct readout after setting concentration factor.

Mode key (Fig.1-4) operation is applied to scale exchange among the scales and respectively indicated by “TRANS”, “ABS”, “FACT” and “CONC” lamps. Its status of initiating the instrument is of TRANS and each time the key is depressed the status is sequentially circulated.

Sort 2(wavelength):

λNOW current wavelength: Indicates the current wavelength. Use ▲ or ▼ key to set the desired wavelength. 

λSTART Initial wavelength: Indicates the initial wavelength. Use ▲ or ▼ key to set it.

λEND Ending wavelength: Indicates the ending wavelength setting. Use ▲ or ▼ key to set it.

λINT Wavelength scanning interval: Indicates the interval between datum points during wavelength scanning. In general, 1nm is set. and during peak-valley detection 0.1nm is automatically set.  

5.1.8 RS232C Serial Data Transmission

The instrument has built-in RS232C serial communication interface and it can be combined with PC and special software package. The definition of RS232C output port and its data format are mentioned as follows:

Bit Rate  960 bps

Data Bit  8 bit

Stop Bit  1 bit

Note: Our company is quite prepared to offer optional special spectrophotometric data processing software package incorporate with the instrument for customers. This software can be installed on the operating platform of windows 95 or windows 98. It is easy to collect, transform, calculate, list, statistically analyze and massively store spectral data of spectrophotometer and to execute spectral scanning and peak-valley detection etc. functions. In addition, it can directly be perceived through the senses to express wavelength & standard curves, scattered point diagram, to set up testing models with multiple-order curve fitting or least square method and to offer perfect supports towards experimental data analysis, storage and management.
5.2 Applied Operation

5.2.1 Transmittance Measurement for Transparent Materials

	Self-check & Calibration
	5.1.1

	
	↓

	1
	Setting Wavelength
	5.1.5

	
	↓

	2
	Placing Blank Sample
	5.1.6

	
	↓

	3
	Setting Transmittance
	5.1.7

	
	↓

	4
	Coarse Adjustment of 100% T
	5.1.4

	
	↓

	5
	Zero Adjustment
	5.1.3

	
	↓

	6
	100% T Adjustment
	5.1.4

	
	↓

	7
	Placing Sample
	5.1.6

	
	↓

	8
	Data Readout
	


5.2.2 Transmittance or Absorbance Curve Measurement for Transparent Materials 

If need drawing spectral curve of transmittance for transparent materials or measuring absorbance curve of measured solution the instrument can be applied to linking up with PC & jet printer and optional S53/54 UV VIS spectrophotometric data processing software package(In regard to the operating method, refer to the software instruction manual.).

5.2.3 Absorbance Measurement for Transparent Solutions

	Self-Check & Calibration
	

	
	↓

	1
	Setting Wavelength
	5.1.5

	
	↓

	2
	Placing Blank Sample
	5.1.6

	
	↓

	3
	100% T & 0% T Adjustment
	5.2.1.3~5 step

	
	↓

	4
	Setting Absorbance Scale
	5.1.7

	
	↓

	5
	Placing Sample into Optical Path
	5.1.6

	
	↓

	6
	Data Readout
	


5.2.4 Standard Curve Method Applied to Quantitative Measurement for Substances 

	1
	Take STANDARD Sample of Known Content
	

	
	↓

	2
	Have Sample & Background Resolution Prepared According to Own  Analytical Rules of Individual Sample.
	

	
	↓

	3
	Set Wavelength, Blank, Zero Adj. and “ABS” and Read Out Samples’ Absorbance.
	5.2.3

1-6 step

	
	↓

	4
	Repeat the Aforesaid Procedure to Read Out Each Standard Resolution Absorbance.
	5.3.3

2-6 step

	
	↓

	5
	Make the Coordinates Based on the Known Contents of Individual Samples and the Corresponding Readings of Absorbance and Draw a Correlated Optimal Curve.
	

	
	↓

	6
	Read the Absorbance of the Unknown Samples and Find Out the Corresponding Concentration on the Curve.
	5.2.4

the 3rd step


5.2.5 Direct Application to Concentration Direct Readout Function 

If the objective analytical rules are comparatively stable under condition that standard curve is approximately crossing over zero, user may not adopt comparatively complex standard curve method but directly adopt concentration direct readout method to measure quantitatively. This method only needs preparing a standard sample whose concentration approximately lies in 2/3 position of the quantitative concentration range user requires. Its operating procedure is as follows:  

	1
	Measure Absorbance of the Standard Sample
	5.2.4 1-3 step

	
	↓

	2
	Set Scale to Concentration Direct Readout 
	5.1.7

	
	↓

	3
	Press ▲ or ▼ key to Make the Reading Be the Known Content Value or Its 10n Multiplicative Value.
	

	
	↓

	4
	Put Unknown Sample Solution in Place
	5.1.6

	
	↓

	5
	Read Out Display Value, that is, the Content Value or Its 10n Multiplicative Value.
	


5.2.6 Direct Application to Concentration Factor Function

After the 3rd step of the preceding section is executed if the scale is set to FACTOR(concentration factor) the number appearing on display window is the concentration factor of the standard sample. Record the factor, then need not repeatedly test the known standard sample in the next initiative measurement and only need inputting the factor to read out the concentration directly. Its procedure is mentioned as follows:

	1
	Initiate & Preheat the Instrument, Set Wavelength, Place Background Solution, 0% & 100% Adjustment.
	

	
	↓

	2
	Set Scale to Be Concentration Factor(FACTOR). 
	5.1.7

	
	↓

	3
	Press ▲ or ▼ Key to Make the Display Value Be I Input Factor Value.
	

	
	↓

	4
	Set Scale to Be Concentration Direct Readout(CONC).
	5.1.7

	
	↓

	5
	Place Unknown Sample Solution in Place.
	

	
	↓

	6
	Read Out Value is the Concentration Value.
	


6. Maintenance & Troubleshooting

6.1 Daily Maintenance

6.1.1 Operation Notice

6.1.1.1 Please observe the requirements mentioned in Section 4.1 in regard to daily operation of the instrument.

6.1.1.2 Alcohol and ether etc. organic solvents are forbidden to clean the surface of the instrument. Put a dust cover on the instrument while it is idle.

6.1.1.3 Used cuvettes should be cleaned up with petroleum ether, wiped with lens paper and then kept in cuvette box..

6.1.2 Take away the cover and inspect the inner of instrument when it is necessary to check up the situation of inner mechanism, optical path and circuits or replace light source the cover of the instrument should be removed according to the following procedures:

6.1.2.1 Switch off power supply;

6.1.2.2 Remove two M4 screws in front of the instrument base and the cover of halogen lamp cabinet. Then raise the upper cover upwards. Now, it is convenient to check up every component of the instrument (Pay attention to high tension part located on the left-back side of the base and hot-line work is not allowed.)   

6.1.3 Light Source replacement

Durable precision integrated light source pre-aligned by the factory is adopted for the instrument. Replacing damaged light source should follow the following steps:

6.1.3.1 Open up the upper cover(Refer to section 6.1.2);

6.1.3.2 Remove the component of worn out light source:

Remove the connecting wire of the light source and carefully take out the component;

6.1.3.3 Fix a new light source component according to the inversive sequence of section 6.1.3.2;

6.1.3.4 Turn on power switch of the instrument, open up a black round lid of the monochromator and check up whether the light source lamp is aimed at the narrow slit.

6.2 Check Up Instrument Functions

The instrument is tested and fully inspected before leaving the factory. In order to confirm whether it has achieved the standards fixed in advance, the following conditions can be applied to checkup and calibration.

6.2.1 Check up wavelength range

6.2.1.1 Normally initiate the instrument, preheat it for 30 min. and Mode is in TRANS position;

6.2.1.2 Set the wavelength at the two ends of wavelength range and depress 100%T key normally to adjust. While open up the lid of the sample cell, 0% adjustment should normally be implemented.

6.2.2 Check up repeatability of transmittance

6.2.2.1 Set the wavelength of the instrument at 550 nm.

6.2.2.2 Place the sample whose transmittance is about 40%T and absorptivity evenly appears in the vicinity of 550nm (Ex. neutral optical filter) and continuously measure three times to check up the display value. Its maximum difference should be within ±0.3%T.

6.2.3 Check up noise at a fixed wavelength

6.2.3.1 Set the wavelength at 550nm. 

6.2.3.2 Set the scale to absorbance (ABS).

6.2.3.3 Observe the number on the display window whose jitter should be within 0.002 A.

6.2.4 Check up wavelength repeatability

6.2.4.1 Set the scale to transmittance (TRANS).

6.2.4.2 Adopt Pr-Nd optical filter conventionally used for spectrophotometer (An optional accessory can be bought from common scientific instrument companies.) as a sample.

6.2.4.3 Adopt air as a blank sample, adjust 0%T and 100%T of the instrument and place the sample into optical path. Then measure transmittance of the sample from 520nm to 540nm and the wavelength at the maximum transmittance.

6.2.4.4 Repeat 6.2.4.3 three times. The error of wavelength readings should be less than ± 0.5nm.

6.3 Common Failures and Troubleshooting  

	Symptom
	Causes
	Troubleshooting

	1.Turn on power switch, but the instrument has no response.
	1.Power supply is not switched on.                                              

2.The fuse is blown out.

3.Built-in connector assembly is loosed.
	1.A. Check up the power supply plug should have a good contact between 198-240V;

B. The voltage is abnormal at the bottom of the instrument due to the wrong configuration of the switch position or a need for replacement;

C. The power cable is broken;.

D. The power switch of the instrument is damaged.

2.Replace the fuse.

3.Fix the connector assembly again. If not eliminated please come into contact with the factory. 

	2.Display value is unstable.
	1.Preheating time is insufficient.   

2.AC power supply is unstable.

3.Severe vibration happens in the surroundings.

4.The connector assembly is in bad contact.


	1.Preheating time should be more than 30min.

2.The voltage of power supply should be kept at 220±10% and not have transience.

3.Replace working place.          
4.Open up the cover of the instrument and re-fix every connector assembly.

	3.Light energy has not been detected
	1.Light source lamp is not lighted. 

2.The shutter is not opened.

3.The light has completely been blocked by the cuvette rack..

4.The detector has not delivered output signal.


	1.The lamp is damaged & need to be replaced or the power board does not deliver output voltage.

2.Check up whether the shutter is flexible.

3.Adjust its position in place.

4.The damaged detector needs to be replaced. The plug is not connected or it is in bad contact.

	4.It is unable to adjust 100%T.
	1.Insufficen light energy.

2.The filter position is not in place.

3.Cuvette rack has not fallen to right position.
	1.Check up the light beam emitted by the lamp whether it is passing through the narrow slit. If the lamp voltage is too low it should properly be increased.

2.Adjust it to right position..

3.Adjust is it to right position.



	5.Abnormal light measurement.
	1.Wrong sample processing.

2.Cuvettes are mismatched.

3.Excessive wavelength error.
	1. Correct processing.

2. Subtract the mismatch error.

3. Check up it with Pr-Nd glass.

	6.Data can not be delivered to higher hierarchical software.
	1.Something went wrong with the serial communication circuit relevant to computer.
	1. Come into contact with the service department of the factory.

	7.”Erro” appears.
	1.Positioning photo-interrupter signal of the filter has not been found.
	1.Swith off and re-initiate the instrument. If not eliminated please come into contact with the factory. 

	8.”Err1” appears.
	1.Zero photo-interrupter signal has not been found. 
	1.Swith off and re-initiate the instrument. If not eliminated please come into contact with the factory.

	9.”Err2” appears.
	Possible fail causes of  zero calibration of wavelength      

1.Optical scale position is not correct.

2.Insufficient energy.

3.Stepmotor is damaged.

4.Step driving unit is damaged.
	1.Come into contact with the factory.

2.Check up whether the lamp is lighted and the light is passing through the narrow slit.
3.Replace the damaged stepmotor..

4.Replace the driving integrated circuit.

	10.”Err3” appears.
	1.Full scale can not be adjusted.
	1.Repeat the operation in accordance with the right procedure.

	11.”Err4” appears.
	1.Zero scale can not be adjusted.
	1.Repeat the operation in accordance with the right procedure.

	12.”Err5” appears.
	1.During calculating K value, absorbance can not be zero.
	1.Readjust absorbance.

	13.”Err6” appears.
	1.Insufficient energy.
	1.Come into contact with the factory.

	14.”Err7” appears.
	1.Excessive energy.
	1.Come into contact with the factory.
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