
Product Standard No.: 
Q/SEEK3
Spectrumlab 752s
UV-VISIBLE SPECTROPHOTOMETER

Instruction Manual
Scope of Quality Warranty
The Company is responsible for free service of its products (not including consumable parts) within 12 months after delivery (include operation period of not more than 6 months) in case of damaging and abnormal performance due to inferior manufacturing under the condition when the user observes the regulations related to the transportation, maintenance and operation. 
The instrument and the quality warranty card are requested to send back to the company for facilitating the services.
Note: 
This manual contains the latest collection of information, instructions and specifications of 752S spectrophotometer. Further possible changes of operation instructions and specifications will be made without notice again, because this product is undergoing continuous development.

Safety indicating signs adopted in this manual
This sign indicates that the important information concerning safety operation of the instrument is contained. Please read carefully and observe the instructions followed
This sign indicates that this operation may cause harmful to the instrument. The operation should be performed by qualified personnel according to the corresponding programs
This sign indicates that heat is produced on the surface of this place. Please operate carefully according to the attached instructions.
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1. Applications and Features
The 752sUV-Visible spectrophotometer is a concise easy-operated general use spectrophotometric instrument. It can measure transmittance，absorbance and direct reading within the wavelengths of 200-960 nm. This instrument is widely used in medical science and hygiene, clinical analysis, biochemistry, petroleum chemical industry, environmental monitoring and quality control department for qualitative and quantitative analyses. The features of the instrument are: 
· Four digits LED display
· Non-spherical optical path of light source, CT grating monochromator
· Large sample compartment，4-positions sample cuvette rack，optional 5cm optical length rectangular cuvettes.
· Auto-zero and auto-100%T adjustment
· Concentration factor setting and direct read-out ability
· RS-232C serial port interface attached
2. Instrument Specificatios and Standard Accessories
· Optical system: 
Diffraction grating C-T monochromator
· Wavelength range: 
200～960nm

· Light source: 
Penson L2D2 long life high stable deuterium

lamp and RoYal long life tungsten lamp

· Receiver:
Penson 1226 UV receiver

· Wavelength accuracy: 
±2nm

· Wavelength repeatability:
0.5 nm
· Transmittance accuracy:
±0.5%(() (NBS SRM930D)

· Transmittance repeatability:
0.3%(()

· Spectrum bandwidth: 
2nm

· Stray light:
≤0.2%(() (360nm, NaNO2) (220nm, NaI)

· Display scales:
(T): 0.0～199.9%


(A): -0.3～2.999


(F): 1～9999


(C): 0～9999

· Power source:
220V(22V  50Hz(1Hz

· Dimension;
370×320×240
· Weight:
Net 7.5kg    Gross 10kg
· Standard Parts List:

1. Main instrument
1 set
2. Power cable
1 pc
3. Instruction manual
1 copy
4. Quality certificate of product（LG1.671.017ZM）
1copy
5. Fuses (2A)
2 pcs
6. 1cm rectangular cuvette (glass)
2 boxes (4 pcs)
7. 1cm rectangular cuvette（quartz）
1 box (2 pcs)
8. 1cm optical path cuvette rack（LG5.084.001）
1 pair
9. Packing list
1 copy

· Optional Accessories and Spare Parts:
1. Fuse（2A/3A）
2. Rectangular cuvette 1cm、2cm、3cm、5cm（glass）、1 cm（quartz hermetical）
3. 5cm optical path cuvette rack（LG5.084.005）
4. S22PC data processing software package（set）

5. RS-232C serial port cord

6. Optional serial printer

7. Praseodymium-neodymium optical filter（LG5.401.009）
8. Holmium oxide optical filter（LG5.401.008）
3. Instrument Appearance and Operation Keys
1. ( /100% button: 
It is used to automatically adjust 100%T when the “transmittance” indicating lamp is lit. It can be pushed once more as the end position is not reached yet. Display“- - - -” is appeared to indicate the adjustment is undergoing. This button is used to automatically adjust 0 absorbance when the “absorbance” indicating lamp is lit. It can be pushed once more as the end position is not reached yet. Display“- - - -” is appeared to indicate the adjustment is undergoing. It is used to increase concentration factor setting when “conc. factor” indicating lamp is lit. One action for one push. The concentration factor increases rapidly when the button is kept pressing for more than 1 second. Setting value is automatically confirmed after entered into rapid increasing by pressing Mode button.

2. ( /0% button: 
It is used for automatically adjusting 0%T (adjusting range <10%T) when “transmittance” indicating lamp is lit.
*
This button is not used when “absorbance” indicating lamp is lit. Overload will be occurred if this button is pressing at that time.
This button is used for decreasing the concentration factor setting when the “concentration factor” indicating lamp is lit. Operation of this button is same as ( /100% button.
3. Func. button: 
For extending the predetermined function.
The present display value will be transmitted via RS232C port. This value can be received by personal computer or by printer.


4. Mode button: 
It is used for selecting display scale.
The indicating lamps are ignited on the following sequence: ”transmittance”, “absorbance” and “concentration factor”. The sequence is advanced one step by pressing the button once a time and is cycled by pressing operation.
5. Sample rack push-pull rod: For changing sample trough position（four positions）
6. Four digit LED display window: For display readings and error message.
7. “Transmittance”indicating lamp: Indicating that the window is displaying transmittance data.

8. “Absorbance”indicating lamp: Indicating that the window is displaying absorbance data.
9. “Concentration factor”indicating lamp: Indicating that the window is displaying concentration factor data.

10. “Conc. direct read-out”indicating lamp: Indicating that the window is displaying concentration direct read-out data.

11. Power source socket: 
For connecting power cord.
12. Fuse socket: 
For setting fuses.
13. Main switch: 
ON，OFF  power source
14. RS232C serial port: 
For connecting RS232C serial cord
15. Sample compartment: 
For sample testing
16. Wavelength display window: 
For wavelength display
17. Wavelength adjusting knob: 
For wavelength adjustment
4. Installation
4.1 Installation Environment
This instrument is suitable for analysis in lab. Environment. The following condition is required for working together with personal computer: 
4.1.1 Room temperature: 5℃～35℃. In-door relative humidity is less than 85%

4.1.2 Place the instrument on a sturdy working bench to avoid vibration， and protect from direct sunlight and strong electromagnetic disturbance，avoid dusting and corrosive gases.
4.1.3 Power source voltage: 220V(22V  frequency: 50Hz(1Hz
4.1.4 Please use warm water to clean the instrument surface，do not use solvents such like alcohol and acetone to clean the instrument.
If the instrument is used in the site, please use the original package while moving. The environmental condition in the site should meet the above-mentioned requirements. Any special requirements should be ordered at time of purchasing as product for special purposes.
4.2 Unpacking and Inspection
Note: The instrument and computer are packed in carton (outer wooden case can be requested for distance transportation).
4.2.1 Please check the integrity of outer package before unpacking. Please contact transportation insurance agency when the package is found not intact or left some indications of collision or water immersion.
4.2.2 Tear off the sealing tapes and take out the instrument and computer carefully. Please keep the outer package in place for re-use. Check the standard configuration and optional accessories and spare parts according the attached packing list. Please contact transportation insurance agency when the package is found not intact or left some indications of collision or water immersion.
4.3 Installation
Remove various fixing tapes used during transportation and clean the surface. Check the power source conversion switch situated on the instrument base to see if the position indicated is the same as the local voltage. Place the instrument on a sturdy working bench. The distance of the bench from the wall is about 10 cm. Connect the attached power cord to the electric power socket in the lab.
5. Operations
5.1 Routine Basic Operations
5.1.1 Preheating: Turn on the power switch on the instrument. The lamp and the electronic parts need be waiting to reach heat balance, the operation of the instrument should therefore be started after preheating for 30 minutes. Please adjust 0%T and 100%T at all time when the instrument need be operated immediately after start-up.
5.1.2 Zero Adjustment: 
Purpose: To calibrate the both terminals of basic scale readings (in cooperation with the adjustment of 100%T) in order to enter into accurate measuring status.
Adjusting stage: After preheating, when change the measuring wavelength or after some operation or before performing high precise measurement.
Operation: Open the sample compartment cover（shut-off the light shuttle）or block the optical path in the sample compartment with opaque materials, and then press 0% button to adjust zero automatically.
5.1.3 100%T Adjustment

Purpose: To calibrate the both terminals of basic scale readings (in cooperation with the zero adjustment) in order to enter into accurate measuring status.
Adjusting stage: After preheating, when change the measuring wavelength or after some operation or before performing high precise measurement. Generally, 100%T adjustment should be done for once before zero adjustment in order to reach the automatic gain within the instrument. 
Operation: Place a blank sample into the sample compartment optical path as background. Close the sample compartment cover（open the light shuttle at the same time）, press100% button to adjust 100%T automatically（press once more if deviation still existed after above adjustment）.

Note: Re-adjustment of auto-gain system may influence the 0%T when making 100%T adjustment. Please check the 0%T after gain re-adjustment had been done. The 0% button should be adjusted once again if any change is occurred.
5.1.4 Wavelength Adjustment
Use the only knob (wavelength adjusting knob) on the instrument to adjust the present testing wavelength. The wavelength reading is shown on the wavelength indicating window, which is situated at the left side of the adjusting knob. Wavelength reading should be taken at vertical position in order to avoid reading error.
Note: The filters are situated automatically by micro-computer， the display window will show“— — — —”to indicate the change-over of filters during turning the knob. This is a normal operation. 
5.1.5 Changing of sample trougth position for entering the lightpath into the sample
The sample rack in the standard set of instrument provides 4 sample trough positions. These positions can be changed by using sample rack push-pull rod, which is in front of the instrument. Open the sample compartment cover to observe the position of sample in sample trough.The position nearnest the operator is position“0”，and then followed by positions“1”,“2” and“3”. Correspondingly, push the rod into the innermost is position“0”，the positions by the order while pulling out are“1”“2” and“3”. The operator can sense the position, while the rod is at the correct position. Please push the rod lightly when the rod is situated at the correct position in order to ensure the exact position.
5.1.6 Changing of scale
There are 4 kinds of scales in the instrument: 
Transmittance: For transmittance determination of transparent liquid and solid.
Absorbance: For quantitative analysis using standard curve method or absolute absorption method. This system can also be used in the dynamic testing.
Concentration factor: For concentration factor setting in the direct read-out by the method of concentration factor.
Concentration direct read-out: Used for direct read-out the concentration in the standard sample method. This scale is used for setting and read-out，and also used for concentration direct read-out after the concentration factor had been set.
Use Mode button to convert the scale and the status of scales are separately indicated by “transmittance”，“absorbance”，“concentration factor” and“concentration direct read-out”indicating lamps. The initial status after start-up the instrument is “transmittance”.. The sequence is cycled by one step after each pushing.
5.1.7 RS232C Serial Data Transmission
A RS-232C serial communication port is attached in the instrument. It can be used for connection with serial printer or with personal computer. The RS232C output port definition and data format of this instrument is as follows:
The data format is: 
Baud rate 9600bps

Data bits 8 bits
Stop bits one bit
5.1.8 Data Transmittion Testing Example
The function of serial port can be checked by simple Basic program if the main instrument is connected to the personal computer according to the specification defined in 5.1.8. The following program is used only as an example to illustrate the interface ability of the spectrophotometer and to demonstrate how to get data from the spectrophotometer.
10 OPEN “COM2:9600,N,8,1,CS,DS,CD” AS #2

20 FOR X=1 TO 100

30 DA$=INPUT $(8,#2)

40 PRINT DA$

50 NEXT X

70 END 

Note: This program is compiled by Gwbasic, it can be adaptively modified when using Qbasic to compile the program.
Note: An optional S22PC data processing software package specially useful for this instrument is provided by the Company at user’s choice.
This software can be installed in Windows 98 or Windows Me operational platform to conveniently collect, transform, calculate, tabulate, and to be used in statistics, large volume storage and in the treatment of spectrum data. It can directly express the standard curve, test the spreading points in the graph and can establish testing model by lest square method and high order curve fitting method. It can provide perfect support to the storage and management.
5.2 Operations in Application 
5.2.1 Transmissivity Determination of Transparent Materials
	Preheating
	5.1.1



	1
	Wl. setting
	5.1.4


	2
	Put in blank
	5.1.5


	3
	Set scale as“Trans.”
	5.1.6


	4
	Coarse adj. of 100%T
	5.1.3


	5
	Adjust zero
	5.1.2


	6
	Adjust 100%T
	5.1.3


	7
	Put in samples
	5.1.5


	8
	Data read-out
	


5.2.2 Transmissivity Curve Determination of Transparent Materials
Execute repeatedly the point to point operation of steps 1-8 in 5.2.1 with fixed interval within the required wavelength range and mark the transmittance of each point in coordination with corresponding wavelength on the graph paper to prepare the transmittance curve of the material.
5.2.3 Absorbance Determination of Transparent Solutions
	Preheating
	5.1.1



	1
	Wavelength setting
	5.1.4


	2
	Put in blank
	5.1.5



	3
	Adjust 100%T and 0%T
	Steps 4-6 in 5.2.1 



	4
	Set scale as“Absorbance”
	5.1.6



	5
	Put sample in light path
	5.1.5



	6
	Read-out data
	


5.2.4 Quantitative Determination of Materials by Standard Curve Method
	1
	Take standard sample with known contents
	


	2
	Prepare sample and background solution according to related analysis protocol
	



	3
	Set wavelength, place blank, adj. zero, set scale as“absorbance”and read-out the sample absorbance.
	 steps 1-6 in 5.2.3


	4
	Repeat above steps to read-out absorbances of each standard solution
	 steps 2-6 in 5.2.3 


	5
	Plot on graph paper with known contents and absorbance readings in each sample and draw out related best fitting curve
	


	6
	Read out absorbance of unknown sample and find out corresponding conc. in curve on the graph paper
	Step 3 in 5.2.4 


5.2.5 Direct Use of Concentration Factor Function
After execution the 3rd step in the above section, figures appeared in the display window is the concentration factor of this standard sample if the scale is set at “concentration factor” and record this factor. This factor can be used in the next start-up of the instrument without repeat the measurement of the known standard sample. The concentration of the sample can be directly read out only by inputting this factor. The procedure is as follows: 
	1
	Start-up, preheating, set wavelength, put in the background solution and adjust 0% and 100%T
	



	2
	Set scale as“concentration factor”
	5.1.6



	3  
	Press ( or( to display the value as inputted factor
	



	4
	Set scale as“Conc. direct read-out”
	5.1.6



	5
	Put in unknown sample solution
	5.1.5



	6
	Read out displaying value as concentration
	


6. Instrument Mentenance and Troubleshooting
6.1 Routine Maintenance of Instrument
6.1.1 Operation Notices
6.1.1.1 Please observe to meet the requirements in 4.1 during daily use of the instrument.
6.1.1.2 Do not use organic solvents such as ethyl alcohol and ethyl ether to clean the surface of the instrument. Use dust-proof cover when the instrument is not in use.
6.1.1.3 Use petroleum ether to clean the cuvette after use, and gently wipe dry with lens paper. Store the cuvette in the cuvette box.
6.1.2 Inspection after Opening the Cover
Instrument cover should be opened when it is necessary to inspect mechanics, optics and electric circuit status as well as to replace light sources. Procedures are as follows:
6.1.2.1 Cut off the electric source.

6.1.2.2 Uncover the upper cover of the wavelength adjusting knob and dismount the wavelength adjusting knob.

6.1.2.3 Unscrew two M4 screws at the front of instrument base. Turn up the upper cover to inspect each part of instrument. Please take care not to touch the high voltage assembly situated at the left rear of instrument base if the inspector is carrying electricity.
6.1.3 Light Source Replacement
Pre-adjusted long life precisely assembled light source is installed in this instrument. Please observe the following procedure when the damaged light source should be replaced: 
6.1.3.1 Open the upper cover（refer to the illustration in 6.1.2）；
6.1.3.2 Dismount the old light source assembly. Take off the light source connecting cord and unscrew two M3×10 screws. Remove carefully the light source.
6.1.3.3 Install the new light source in accordance with the reverse order of 6.1.3.2. Connecting order of the light source wires is: blue—red—blue.
6.1.3.4 Turn on the instrument power switch and take off a black round cover on the monochromator. Turn the wavelength to 550nm to check the light source lamp if it is aligned to the center of the slit.
6.2 Instrument Functions Checking
Following items can be used for inspection and calibration to confirm that the main unit of instrument had already reached the pre-determined standards after ex-factory inspection and troubleshooting.
6.2.1 Wavelength Checking
6.2.1.1 Start-up as regular the main unit of instrument and preheat for 30 minutes, set the mode as “transmittance”.
6.2.1.2 Turn the wavelength knob to both terminals of wavelength scope and press 100%. The 100%T can normally be adjusted. Press 0% while opening the sample compartment cover. The 0%T can normally be adjusted. 
6.2.2 Checking of Transmittance repeatability
6.2.2.1 Set the wavelength to 550nm，and adjust 0%T and 100%T.
6.2.2.2 Put in sample with transmittance at about 40%T and with smooth absorption at nearby wavelengths (e.g. neutral optical filter) and measure sequentially for 3 times to examine the displayed values. The maximum difference of values should within ±0.3%T.
6.2.3 Checking of Noise Level at Fixed Point
6.2.3.1 Set the wavelength at 550nm and adjust 0%T and 100%T.
6.2.3.2 Set the scale as“absorbance”。
6.2.3.3 Observe the fluctuation of figures in the display window. The figures fluctuation should be within 0.002A.
6.2.4 Wavelength Repeatability Checking
6.2.4.1 Set the scale as“transmittance”.
6.2.4.2 Use Praseodymium-neodymium optical filter (optional accessory, can be purchased from common Scientific Apparatus Co.) as sample, which is commonly used in spectrophotometer.
6.2.4.3 Use air as blank and adjust 0%T and 100%T. Place the sample into the light path and read out the wavelength value corresponding to the standard peak value of sample within the range of 520～540nm.
6.2.4.4 Repeat the operation in 6.2.4.3 for 3 times. The wavelength deviation should not more than ±1nm.

6.3 Recognition of Commonly Occurred Troubles and Their Treatment
	Phenomenon 
	Cause
	Troubleshooting

	1.Turn on the power switch and the instrument no response
	1.Power source has not been connected. 

2.Power fuse broken.
3.Inserters in the instrument are loosen.
	1.A check the power plug. It should be securely connected to 198~240V.
B Voltage on the base of the instrument should be at adaptive switch position.
C Check the power cord if it is not broken.
D Check the instrument power switch if it is not damaged.
2.Replace fuse.
3.Re-insert the inserters.

	2.Display unstable
	1.Preheating time is not enough

2.AC power source unstable

3.Too large environmental vibration
4.Poor contact of inserters
	1.Preheat the instrument for 30 minutes

2.Keep the power source at 220V(22V and without fluctuation 

3.Change working environmental condition
4.Open instrument cover and re-insert each inserter

	3.Energy cannot be detected
	1.Light source lamp is not lit

2.Light shuttle is not opened

3.Light is completely blocked by cuvette rack
4.No signal output from the receiver
	1.Light source lamp is damaged and should be replaced or no voltage output from power source PCB
2.Check flexibility of the light shuttle

3.Re-position the rack

4.Receiver is damaged and need be replaced or not connect the plug or connection is poor

	4.100%T can not be adjusted
	1.Light energy insufficient

2.Wrong position of cuvette rack
	1.Correctly select the gain or check the light from the lamp to see if it is not entering into the slit; adequately elevate the lamp voltage if it is too low
2.Put to correct position

	5.Abnormal light measurement
	1.Wrong treatment of sample
2.Not match of the cuvettes

3.Too large wavelength deviation
	1.Treat correctly
2.Cancel out the matching error
3.Check with Pr-Nd filter and adjust the wavelength

	6.Data cannot enter into the upper order software
	1.Serial communication circuit occurs trouble
	1.Contact the Service Dept. of our Company

	7.“Err3”is appeared
	1.Energy too low
	1.Check light source, wavelength position and cuvettes

	8.“Err4”is appeared
	1.Energy too high
	1.Check light source, wavelength position and cuvettes

	9.Slow flashing of figures
	1.Normal action of overload of light energy. It is not the trouble
	1.Press 100% adjustment and bring to 100%

	10.Long time display of“− − − −”
	1.Too fast turning of wavelength or malfunction of optical filter
	1.Press Mode button to recover or re-start the instrument
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