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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 9,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778115 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer�: Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    
Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 
Multi-point gas test data 

 

Level  1 Zero
Level  2 20.00%
Level  3 40.00%
Level  4 60.00%
Level  5 80.00%
Remark : Measuring Range 500.0 ppb
           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb) Analyzer Display 
(ppb) Difference Error Percent Error

0.0

400.0

100.0
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100.6 0.60
200.8 0.80
300.9 0.90
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Calculate by                                                                                        Approve by 
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 3,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920012 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer�: Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    
Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 
Multi-point gas test data 

 

Level  1 Zero
Level  2 20.00%
Level  3 40.00%
Level  4 60.00%
Level  5 80.00%
Remark : Measuring Range 500.0 ppb
           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb) Analyzer Display 
(ppb) Difference Error Percent Error

0.0

400.0

100.0
200.0
300.0

0.7 0.70
100.6 0.60
200.5 0.50
300.9 0.90

0.70
0.60
0.25
0.30

0.70
0.60
0.25
0.30

1.38
0.00
0.37
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 9,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920015 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer�: Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 
 

Carbon Monoxide (CO) 984.8    
Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 
Multi-point gas test data 

 

Level  1 Zero
Level  2 20.00%
Level  3 40.00%
Level  4 60.00%
Level  5 80.00%
Remark : Measuring Range 500.0 ppb
           :Acceptable Limit + 5%

1.38
0.00
0.40

400.0 0.00 0.00

0.70
0.60
0.45
0.27

0.70
0.60
0.45
0.27300.0

0.7 0.70
100.6 0.60
200.9 0.90
300.8 0.80

[% Error ]

Average  Difference  (%)

Reference Value (ppb) Analyzer Display 
(ppb) Difference Error Percent Error
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 3,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920016 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer�: Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    
Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 
Multi-point gas test data 

 

Level  1 Zero
Level  2 20.00%
Level  3 40.00%
Level  4 60.00%
Level  5 80.00%
Remark : Measuring Range 500.0 ppb
           :Acceptable Limit + 5%

1.38
0.00
0.44

400.0 0.00 0.00

0.70
0.89
0.40
0.23

0.70
0.89
0.40
0.23300.0

0.7 0.70
100.9 0.90
200.8 0.80
300.7 0.70

[% Error ]

Average  Difference  (%)

Reference Value (ppb) Analyzer Display 
(ppb) Difference Error Percent Error
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Model R�-4500

Serial�No. :

Soft�version :

ROM�version :

Date :

PM�by :

�pproved�by :

Coax�Group�Corporation�Ltd.
1131/62,64,325-331�Nakornchaisri�road,

Kwang�ThanonNakornchaisri,�Dusit,�Bangkok�10300�Thailand

Tel.�02-2435263,�02-6682436�Fax.�02-2437386

UNITED��N�LYST��ND�ENGINEERING�CONSULT�NT�COMP�NY�Ltd.

�utomatic�Mercury��nalyzer

Preventive�Maintenance�Report

(��Pathom�S.��)

17780278
Ver�2.0.7
Ver�2.0.7

(��Pradit�M.��)

11�July�2023

Ver�2.0.1

Inspection�result

ITEM ST�ND�RD JUDGE

1. Self�Check 1.1 Heating OK

1.2 Cooling OK

1.3 Leak OK

1.4 Optical�system OK

1.5 Drift OK

2. �nalytical�curve�inspection(�RE�)

2.1 No�Pretreatment�(Low�Conc.) Correlation�coefficient OK

(�r�)�≥��0.9990

3. Repeatability(�RE�)

3.1 No�Pretreatment��100ppb,�n=5 1. 99.12 ppb

2. 101.48 ppb

3. 101.24 ppb

4. 102.34 ppb

5. 101.92 ppb

C.V.�≤��5% OK

4. Blank Below�1.0�(�RE�) OK

1.0000

1.23%

0.2062

RESULT

P�SS

P�SS

P�SS

P�SS

P�SS



Title :�Preventive�Maintenance�RA-4500�sn:17780278
Date :�7/11/2023
Name :�Coax�Group
Memo :�Calibration�Curve�0-10ng

0

2

4

6

8

10

12

14

1 2 3 4 5 6 7 8 9 10 11

�
A
B
S
[A
R
EA

]

STD[ng]

y=ax+b
a=1.40576800E+00
b=1.35520000E-01
r=0.9999

Calib

STD

No.
STD
[ppb]

SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[�]

NoteNo.
STD
[ppb]

SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[�]

Note

1 100.000 0.000 5.000 5.000 0.000 0.0859 -0.0353 -
2 100.000 0.025 5.000 5.000 2.500 3.7687 2.5845 3.4
3 100.000 0.050 5.000 5.000 5.000 7.1028 4.9562 0.9
4 100.000 0.075 5.000 5.000 7.500 10.6441 7.4753 0.3
5 100.000 0.100 5.000 5.000 10.000 14.2203 10.0193 0.2

0.00

0.02

0.04

0.06

㻌1 㻌2 㻌3 㻌4 㻌5

A
B
S

SMP

No. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

NoteNo. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

Note

1 hg�100�ppb 0.050 5.000 5.000 7.1027 4.9561 99.122
2 hg�100�ppb 0.050 5.000 5.000 7.2687 5.0742 101.484
3 hg�100�ppb 0.050 5.000 5.000 7.2514 5.0619 101.238
4 hg�100�ppb 0.050 5.000 5.000 7.3285 5.1168 102.336
5 hg�100�ppb 0.050 5.000 5.000 7.2996 5.0962 101.924

Statistics

No.
�

NAME
�

TRY
�

AV
[ug/L]

SD
[ug/L]

Cv
[�]

1 hg�100�ppb 5 101.2208 1.246264 1.23

0.00

0.01

0.02

0.03

㻌1 㻌2 㻌3 㻌4 㻌5

A
B
S

Self�Check

Heat�check:PASS���(�24.9degC[05:00]�->��28.9degC[02:31])
Sensor�check:PASS���(��78-��18=��60)
Leak�check:PASS���(0.17L/min)
Sig/Ref�check:PASS���(Sig:3.73V,�Ref:3.94V)
Drift�check:PASS���(-0.0027882�-�-0.0032876�=��0.0004993)

Title :�Preventive�Maintenance�RA-4500�sn:17780278
Date :�7/11/2023
Name :�Coax�Group
Memo :�Blank

SMP

No. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

NoteNo. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

Note

1 Blank 0.2062 0.0503

0.000

0.002

0.004

0.006

㻌1

A
B
S
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SITHIPORN ASSOCIATES CO.,LTD. 
451-451/1 Sirinthorn Road, Bangbumru,Bangplud, Bangkok 10700 Thailand 

Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510 
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DMA-80 Direct Mercury Analyzer 
 

SERVICE PROTOCOL REPORT 
 

To be filled in before service visit (1st page) 
 
Customer information: 

Company: บ.ยูไนเต็ด แอนนาลิสต์ฯ จก. (สนง.ใหญ่)  

Department:  LAB   

Person in charge:  คุณ ภุชงค์ พานิชย์เลิศอࢀาไพ   

Address: ซอยอุดมสุข 41 ถนนสุขุมวิท กรุงเทพมหานคร 10260 
 

 

Tel.: +66 (86) 3191292  

E-mail: bhuchonk@uaeconsultant.co.th  
 
Technical data: 

Unit Serial Number: 11030982 

Terminal type or USB-640 Gateway:  Termianl-640 SN            1012000091 

Software, type and revision: Easy Control Rev.            

Air Compressor (if present)                  - SN                    - 

Gas system pump (if present) - SN                    - 

Installation and last maintenance dates: Inst. on: - Maint. on:    17-11-66 

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to 
Milestone srl at: service@milestonesrl.com 
 
 
 
For the best result of the test below we recommended to use the Milestone DMA-80 
Service Kit (PN DMA-SKIT).  
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1. VISUAL INSPECTION 
 
 

 Good Damaged Corroded/Dirty 

External chassis √   
Inside √   
Electric parts √   
Screws √   

 
2.     ELECTRICAL SAFETY TEST 

Using a suitable testing device check the below reported parameters and take note of the results. 

Parameter Result  OK Not OK 

Voltage  :  230 VAC   ( +10% ) Actual value :   224 VAC √  

Ground  :  < 2 Actual value:    0.9 VAC √  

 
 

3.     PRESSURE CHECK 
 Oxygen (purity O2>99,95%) Milestone air compressor 

Gas carrier  Purity:  √ 

The pressure at the supply source manometer should be approx. 4.0bar 
The flow rate depends by type of cuvette installed on the DMA-80 unit. 
 
 
 
 
 
 
 
 

  

 

 

 Correct  
value 

Actual 
value 

Final 
value 

Correct  
value 

Actual  
value 

Final 
value 

Correct 
value 

Actual  
value 

Final 
value 

Inlet pressure 
 

3.1 bar - - 3.1 bar - - 3.1 bar 3.1 bar Pass 

Flow rate 
 

10-12 l/h - - 8-10 l/h - - 6-8 l/h 6 l/h Pass 

Check all possible leakage points and their conditions: 
 
 

Good Damaged Corroded 

Tubing √   
Silicon joints √   
O-rings √   
Cuvette sealing O-rings √   
Gas connections  √   
Valves √   
Sample boat carrier √   
Catalyst flange √   

Milestone DMA-80 Service Protocol  
 

 Page 4 

4. AUTOSAMPLER SYSTEM 
 
 
 OK Not OK Re-Adjusted 

Calibration of autosampler motor 
 √  

 

Cylinders alignment 
 √  

 

 
 
 
 Fast Slow Normal 

Speed of pneumatic cylinders   √ 

 
Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and 
vertical cylinders. 

 
5. COMPONENTS CHECK 

 
Conditions of the different parts used/installed on DMA unit: 
 
 
 

OK Not OK Replaced Cleaned 

Catalyst tube √    
Amalgamator √    

Quartz boats √    

Nickel boats - 
 

   

Autosampler plate √    

Gas kit accessories - 
 
 

  

 
 

6. TEMPERATURES 

 Correct value Actual 
value 

Final 
value 

 (Pass ) 

Drying/ Decomposition 
furnace 

If controlled by Infrared sensor 850°C ± 10°C 
 
- 
 

- 

If controlled by thermocouple  650°C ± 10°C 650 Pass 

Catalyst furnace 

 
Type 1 

       
 
 
 

515°C ± 5°C - 

 
 
 
 
 
- 

 
Type 2,3 
 

565°C ±10°C 565°C Pass 
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Amalgamator stand by 
temperature 

 
If controlled by Infrared sensor 
 

170°C ± 10°C 170°C Pass 

 
If IR sensor is not present 
 

145°C ± 25°C - 
 
- 

Amalgamator heating 
temperature 850°C ± 10°C 

 
850°C 

 
Pass 

Cuvette  125°C ± 5°C 125°C Pass 

 
 

7. SPECTROMETER 
The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system 
(tricon lamp) 

 
 Old cuvette type Actual cuvette type 

 

      

 

 
  

Gain 
 

 
Offset 

 

 
Gain 

 

 
Offset 

 
Correct 
value 

Actual 
value 

Final 
value  

Correct 
value 

Actual 
value 

Final 
value  

Correct 
value 

Actual 
value 

Final 
value   

Correct 
value 

Actual 
value 

Final  
value     

Dualcell 
system 

3,6VDC - - 
0,015VDC 
± 
0,005VDC 

- - 3,93VDC 3.9V Pass 
0,015VDC 
± 
0,005VDC 

0.015V Pass 

Tricell 

system* 
- - - - - - 3,96VDC - - 

0,015VDC 
± 
0,005VDC 

- - 

 

(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for 
detector 1). 
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OK Not OK 

Conditions of the spectrometer 
system √ 

 

Alignment between lamp, cuvette 
and detector √ 

 

Cuvette cleaning (glass windows, 
sealing O-rings…) √ 

 

Lamp intensity  
 
√ 

 

Operation of the mechanical 
shutter (if present) √ 

 

 
8. MILESTONE AIR COMPRESSOR   (N.A.) 

 
Maintenance OK Date last service 

Drain (compressor)   
 

Replacing air filters (air purification module)   
 

Check sealing connections   
 

 
9. PARTS TO BE REPLACED 
 

PN DESCRIPTION Replaced 
Not 

Replaced 

DMA8133 

Catalyst tube: 
6 months if the unit runs daily,  
1 year if the unit is used rarely. 
In case of analyse of sample with high organic  
concentration the lifetime of the catalyst can be less than 6 
months. 

√  

DMA8134 
Amalgamator:  
6 months if the unit runs daily  
1 year if the unit is used rarely 

√  

DMA8195A Hg lamp tri-cell  (model 2011): 
5 years 

 √ 

DMA8137 Hg lamp dual-cell: 
5 years - - 

70200 Hg trap 
1 year 

 √ 

DMA8058/B 
Amalgamator coil 
6 months/1 year or as soon as the heating is not more 
homogeneous 

 
√ 

DMA8142 
Nickel sample boats (set of  40pcs) 
2 years 
if strongly used, replace after 1 year 

- - 

DMA8347 Quartz sample boats (set of 10pcs) 
2/3 years 

 √ 

DMA8335 Metal sample boat carrier 
2 years 

 √ 

SL0108 PU-tube diam. 6/4 mm for internal O2/air supply 
2 years 

 √ 

SO0376D Heating coil for drying/decomposition 
2 years 

 √ 
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10. TESTING PROCEDURE 
It consists to run some measurements for the evaluation of the analytical performance of the unit, like: 
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.  
 

1) Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it  
 

2) Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1 
 

3) Set a fresh and stabilized 100µg/L Hg standard according to the prescriptions reported on the 
DMA80 User Manual. The quality of the used standard is fundamental for the success of the entire 
procedure 
 

4) Weight approximately 100µg of the fresh 100µg/L – Standard (10ng) and start the analysis as a 
single measurement mode 
 

5) Repeat five times the test 
 

6) Run again two blanks measurements 
 

 
 
 
 
Now, it is possible to evaluate: 
 
- Peaks 
                                                                              

POINT 1-2 

POINT 4 - 5 

POINT 6 
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 The shape of the peak must be regular.   
 The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.  

 
- Results 

 

 
         

 
 The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with 

cuvette installed until December 2005, DMA s/n 05120292.) 
 The relative standard deviation (rsd) is < 3 %. 
 After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*). 
 
(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never 
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly 
cleaned, cuvette new and/or perfectly cleaned,  tubes, silicon joints and o-rings replaced. Otherwise 
other blanks (more than 2) might be necessary. 

 
- Temperatures & signal profiles 
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 The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the 
analysis the lamp does switch off because of the zero detection but then it instantly returns to the 
original condition. In case of Tricell configuration two green colour graphics are reported. After the 
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon 
lamp. 

 During the run the catalyst oven temperature must be stable around to 565°C or 515°C. 
 The drying and ashing furnace must be follow the set temperature method. 
 During the run the Amalgamator furnace temperature must be stable at the stand by temperature  
      (170°C or 145°C). Then at the release step it must raise up to 850/900°C. 
 The Cuvette temperature must be stable at approximately 125°C. 
 The Hg absorbance peaks must be correctly detected and reported. 

 
 

 
11. FINAL REPORT 

 
All screws inserted and tightened √ 

All tubing sealing connections checked, cleaned or replaced and tightened  √ 

All heating elements are working √ 

Sensors installed, checked and tightened √ 

Safety devices (thermo switch) fully checked √ 

All cooling fans are functioning 
√ 

Testing procedure successfully passed √ 

Necessary�tools�available�at�customer’s�site  √ 

Last�revision�of�User�Manual�available�at�customer’s�site  √ 

Advised customer about care and maintenance instructions √ 
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Remarks: 
 
 
 
 
 
 
 
 
 
 
 

Working hours of Service Engineer  
 

 
 

 
Service Engineer Name 

 
Signature 

 
Date 

ชนม์เฉลิม วิลัยศรี ชนม์เฉลิม วิลัยศรี 17-11-2023 

 
 

Laboratory Manager / Operator  

acceptance signature: 
 

 

 


















