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1 | Aldrin _ Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Arsenié : 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™!
2) Digestion, Inductively Coupled Plasma Method®
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®™ |
2) Digestion, Inductively Coupted Plasma Method®!
4 -OL—BHC' | Liquid-Ltiid Extraction, Gas Chrdmatographic/
Mass Spectrometric Method™
5 B-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
6 O-BHC : Liquid-Liquid Extraction, Gas Chromatographic/
. | Mass Spectrometric Method™!
7 Y-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method!™
8 | Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
9 Cadmium - 1) Digestion, Direct Air-Acetylene Flame Method!!

- 2) Digestion, Inductively Coupled Plasma Method®
10 | Chemical Oxygen Demand 1) Open reflux, Titrimetric Method®
. 2) Close reflux, Colorimetrié Method?!
3) Close reflux, Titrimetric Method™
11 Chlordane : Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
12 |- Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Dig?stioh, Inductively Coupled Plasma Method™
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13 | Color ADMI Weighted-Ordinate Spectrophotometric
Method® |
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide Distillation, Colorimetric Method®!
16 4,4’-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
17 4,4’-DDE’ Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
18 4,4°-DDT Liquid-Liquid Extraction, Gas Chromatographid
Mass Spectrometric Method®
19 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |
21 Endosulfan | Liquid-Liquid Extractioh, Gas Chromatographic/
' Mass Spectrometric Method®! -
22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
23 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
24 Endrin Aldehyde Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Formaldehyde Distillation, Colorimetric Method®?
26 | Free Chlorine 1) lodometric Method®!
2) DPD Colorimetric Method™
27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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29 Hexavalent Chromium...
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29 Hexavalent Chromium Colorimetric Method™

30 |lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

31 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™ -

92 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®™

33 Methoxychlor 'Liquid—Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

34 Nickel’ 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

35 | Oil & Grease 1) Liquid-Liquid, Partitioﬁ—Gravimetric Method®
2) Soxhlet Extraction Method™

36 | pH Electrometric Method™

37 Phenols Distillation, Direct Photometric Method™

38 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

| 2) Digestion, Inductively Coupled Plasma Method™
39 - | Sulfide 1) lodometric Method®
| 2) Methylene blue Method™

40 | Temperature Laboratory and Field Methods™

41 | Total Dissolved Solids Dried at 180 °C*

42 | Total Kjeldahl Nitrogen Macro Kjeldahl Method®™

43 | Total Suspended Solids Dried at 103-105 °C¥!

44 Trivalent Chromium A 1) Digestion, Direct Air-Acetylene Flame Method; :
ColorinTetiic Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method,
Colorirﬁetric Method; Calculation®

45 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
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Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Antimoﬁy Digestion, Inductively Coupled Plasma Method®™
3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!
2) Digestion, Inductively Coupled Plasma Method"™!
4 Barium- 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"!
2) Digestidn, inductively Coupled Plasma Method™
5 Beryllium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method® _ |
2) Digestion, Inductively Coupled Plasma Method™
6 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
‘ 2) Digestion, Inductively Coupled Plasma Method!!
T Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
8 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
9 Chromium (ill) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®! '
10 | Chromium (VI) Colorimetric Method™
11 | Cyanide . Distillation, Colorimetric Method™ |
12 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 DDT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Foool
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15 Dieldrin Liquid-Liquid Extraction, Gas Chromatographid
Mass Spectrometric Method®! .
16 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ A
17 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®! '
18 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
20 O(-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
.2'1 B- HCH Liquid-Liquid Extréction, Gas Chromatoéraphic/
' Mass Spectrometric Method"!
22 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
23 Lead 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method™
24 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™!
2) bigestion, Inductively Coupled Plasma Method®!
25 Mercufy Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
26 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
27 Nickel . 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Iﬁdudively Coupled Plasma Method®™
28 | pH Flectrometric Method®
29 Phenol Distillation, Direct Photometric Method?!
30 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®
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31 Silver - 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method®™
52 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®!
2) Digestion, Inductively Coupled Plasma Method®
33 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"!

2) Digestion, Inductively Coupled Plasma Method™
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Antimony

Arsenic

Barium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*”!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4#!

3) Digestion, Inductively Coupled Plasma Method®™

4) Digestion, Flame Atomic Absorption Spectrometric

"Method®®¥

1) Waste Extraction, Digestion, Inducﬁvely Coupled
Plasma Method:41]

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method*9)

3) Digestion, Inductively Coupled Plasma Method®"
4) Digéstion, Hydride Generation/Atomic Absorption
Spectrometric Method®™”!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47!

2) Waste Extraction, Digestioh, Flame Atomic
Absorption Spectrometric Method™ &

3) Digestion, Inductively Coupled Plasma Method®" |

3(“}”& 4) Digestion...
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Beryllium

Cadmium

Chromium

Chromium (i)

4) Digestion, Flame Atomic Absorption Spectrometfic
MethodP#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method%47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™##

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
MethodP#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!7]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spéctrometric Method*48!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*4!

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#]

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method: Waste Extraction, Colorimetric
Method; Calculation Method471% B

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!%4810]

Sl
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10

11

Chromium (V1)

Cobalt

Copper

Lead

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method56.7:10]

1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®¢810

1) Waste Extraction, Colorimetric Method®1%

2) Alkaline Digestion, Colorimetric Method!é1%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method® "
4) Digestion, Flame Atomic Absorption Spectrometric
Method# ’

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®! .

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"™

2) Waste Extraction, Digestion, Flame Atornic

| Absorption Spectrometric Method4&

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric

Method®#®!

3ol
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12

15

14

15
16

4

‘Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method™*!

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!?

Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 4

3) Digestion, Inductively Coupled Plasma Method®"!
4) Digestion, Flame Atomic Absorption Spectrometric-
_ Method?#!

Nickel 1) Waste Extraction, Digestion, Inductively Coupled

. Plasma Method™*7 o |

2) Waste Extraction, Digestion, Flame Atomic -
Absorption Spectrometric Method™4#

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#! ,

pH | Electrometric Method!"1®!

Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47!

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!t*13

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®**!

Silver ) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"*!

\
gm}“‘] 3) Digestion...
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18

19

20

Thalliu_m

Vanadidm

Zinc

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrofnetric Method™*#!

3) Digestion, Inductively Couplted Plasma Method®™"
4) Digestion, Flame Atomic Absorption Spectrometric
MethodP*! '

1)' Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!4#!

3) Digestion, Inductively Coupled Plasma Method®
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

1) Waste Extraction, Digestion, Inductively Coupled'
Plasma Method!*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®4#

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometri'c.

Method®#!

AY 9149U 17 518013
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1

Antimony

1) Digestion, Inductively Coupled Plasma Method®™"
2) Digestion, Flame Atomic Absorption Spectrometric
Methqd[s'al

Stveo!

(uesmegail dnsanaila) : 2 Arsenic...
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11

12

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Ilf)

Chromium (VI)
Cyanide

| Lead

Manganese

Mercury

1) Digestion, Inductively Coupled Plasma Method®™”
2) Digestion, Hy.dride Generation/Atomic Absorption
Spectrometric Method®”! '

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Digestion, Inducﬁvely Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®!

1) Digestion, Inductively Coupled Plasma Method!/
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Digestion, Inducﬁvely Coupled Plasma Method®
2) Digestion, Flame Atomic Absorption Spectromletric
Method®#

1) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method; Calculation

| Method!®6710

2) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colorimetric Method;

| Calculation Method®/68:19]

Alkaline Digestion, Colorimetric Method!¥!

Extraction, Distillation, Colorimetic Method!141516]

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atormic Absorption Spectrometric
Method®# |

1) Digestion, Inductively Coupted Plasma Method®”!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!? |

%@N\P“ ' 13 Nickel...
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13 | Nickel . 1) Digestion, Inductively Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
14 | Seleniurn 1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!? |
15 Sitver - 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®
16 Vanadium 1) Digestion, Inductively Coupled Plasma Method?"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®! _ . o
17 | Zinc 1) Digestion, Inductively Coupted Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#
- 1ANE1391989
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\FOULMNIANN, 2547.
3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/ChemicaL Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996. _
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

3@(‘{\?3 7. United States...
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7. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemicél Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method-6010C, 2000.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydrlde Reduction). SW-846 Method 7062, 1994.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
7196A, 1992. ’

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994,

12. United States AEnvironmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

15. United States Environmental Protection Agéncy. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

ool

= ¢ o =)
(undngal dnsanaila)
gursmsnguunaspuiEnsiessinaeaunais

17. United States...

Az §uufgaljiintg



- ®E -

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004. |
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1 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method '

1BNE1581984
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1 Bremodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
2 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
3 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
4 Chlerodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

1aNE1581489
APHA, AWWA, WEF. Standard Methods for theixamination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.‘%(““
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10

11

12

13

1,1-Dichloroethane
1,2-Dichloroethane
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Ethylbenzene

Methylene chloride
Styre.ne
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane

1,1,2-Trichloroethane

feud AU BRI
1 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
2 Carbon tetrachloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

Purge and Trap, Gas Chromatogfaphic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatdgraphic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Me@od /

=g, - 5
a1 2
l(?‘-;"’% S
o \ “jj \."?

14 Trichloroethylene...




aduit dsuaie BRI
14 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
15 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
-16 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
17 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
18 p-Xylene Purge and Trap, Gas Chromatographic/ -
Mass Spectrometric Method
:?T?@71>

1@NE1581984
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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Metrological Center
SCI ECO Services Company Limited

QISCG
V2 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 N Te | 16 § 707
Bangkok Tel : +668 9205 6851 , +669 8247 2360 SALIBRATICN] DEE)

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
g

Certificate No.T220242 : Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer s =

. Model g I=
Serial No. : =

Customer Code : EQL-181
ID No. : TO399AS5
Customer : Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150
- Customer Location : LABORATORY FLOOR 4

Date of Receipt : 3 February 2022

Calibrated By : Watcharasak Puttarat (Technician )
Approved By : im/‘ /6\“0 __/ Boonchai Suriyawong (Site Calibration Manager)
7 1FFR 2072 |

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
‘not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



7, Metrological Center
K@)‘ | SCG SCI1 ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. sl ol i

Certificate No. 7220242 : Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room )

Date of Calibration : 7 February 2022

Environment : Temperature : 16.4-17.9 °C

Line Voltage : 221.4-230.2 V
Relative Humidity : 55-65 %RH

" Condition of this results of calibration :

1.

—

Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN141-TN150 T210743 21 April 2022
TC TYPET TNI151-TN160 T210743 21 April 2022
DATA LOGGER  34970A ~ T150 T210743 21 April 2022

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 20 Minute At 3 OC
Fresh Air Damper [_] Open I:IMin I:I Medium |:] Max

D Close

Not Available

. Adjustment :

( X ) without adjustment () after adjustment

—,

Approved By M‘\

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. MSCTISI-TIS 17023

CALIBRATION 0244

Certificate No. T220242
4

Page 3 of 4

Calibration Report

15F
|
10A [ I
i ! ) 73
I 16A 7
t 7
- 8F Pl 4F
i 1 /7
: 51
1340 : N 9A 12F
b /‘ﬂ """""""""""
~~~~ 14A
/, !-/ |
4 11F7; 1C :
/ '
\ / 1 I
4 '
/7 1
2A12 ! z
I "
TR/ 5A
C =Centre, F =Centre of Face, A =Corner, E=Centre of Edge
1C = TNI141 12F = TN152
2A = TNIi42 13A = TN153
3A = TNI143 14A = TN154
4F = TNI144 15F = TNI155
SA = TNI145
‘ 6A = TNI146
7F = TNI147
8F = TNI148
9A = TNI149
10A = TNI150
11F = TNI151

Approved By &MM 4\/’

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T220242 Page 4 of
Calibration Report
Measurement Results
Average Standard Reading at each position (OC )
Calibration Point |[TN141TN142 TN143] TN144 | TN145 [TN146TN147 TN148| TN149 TN150
3.0 3.03 | 2.89 2.89 3.39 2.90 3.05 1 3.02 3.00 2.89 3.13
TN151|TN152 TN153| TN154 | TN155
i | 323 [ 320 | 325 | 293 | 317

Chamber ( Cooling Room ) Temperature Distribution

: Reading (OC ) - 5 o Coverage

Setting (C) Average (oC) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C)
Min, Max [ Average Factor &

3.0 2.7,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k£ which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L15117/15-05-63




QUALITY CALIBRATION CO.,.LTD. ST,

SN\ %
SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 —
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = =
www.qcalibration.com oS NSCTIsTISi7s
CERTIFICATE No : 22M9914 PAGE:10F2

REFERENCE No : 66549-1
Certificate of Calibration

EQUIPMENT : - DIGITAL BALANCE

MANUFACTURER : AND

MODEL e GR-200

SERIAL No Ty S 14243876

ID No : EQL-130
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA Il RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150 :

CALIBRATED BY PRASERTP.

CALIBRATION DATE 15-Sep-22

APPROVED BY et g

PONGSYK J.
ISSUED DATE : 21-Sep-22
RECEIVED DATE : 15-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD. '

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
‘ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M9914 . PAGE :2 OF 2

Calibration Report

EQUIPMENT

: DIGITAL BALANCE MODEL : GR-200
MANUFACTURER : AND SIN : 14243876
ID No : EQL-130 RECEIVED DATE : 15-Sep-22
AIR PRESSURE : 1011mbar + 1mbar CALIBRATION DATE 15-Sep-22
AMBIENT TEMPERATURE 21°C+1°C *  RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS' CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 . QK-I-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE EUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

 NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 ' 0.0000 0.000078
0.50 | 0.5000 . 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0001 -0.0001 0.000089
50.00 50.0001 -0.0001 - 0.00011
100.00 100.0001 =0.0001 0.00019
200.00 200.0000 0.0000 |~ 0.00032
5. OFF CENTER LOADING ERROR , ; : : '
POINT READING (g)
1 100.0000
SN 4 2 100.0000
3 100.0001
2 5 4 100.0000
5 99.9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV



QUALITY CALIBRATION CO.,LTD.
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S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 g
www.qcalibration.com "’&,:,:f'?\“\@*“N NSCTISLTIS| 025
CERTIFICATE No : 2279919 PAGE:10F2

REFERENCE No : 66549-6

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

.n

CONDITION AS RECEIVED :

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

e

Certificate of Calibration

HOT AIR OVEN
MEMMERT

UF 110
B414.0764
EQL-169

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA 11 RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CHAICHARN CH.

15-Sep-22

PONGSAK J.

21-Sep-22

15-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160-
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T9919 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER 3 MEMMERT

MODEL ‘ :  UF110

ID No g EQL-169 S/N 5 B414.0764

RECEIVED DATE £ 15-Sep-22 CALIBRATION DATE A 15-Sep-22

AMBIENT TEMPERATURE 2R CASTIoC RELATIVE HUMIDITY g 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION . 3
1. TIIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100'UNDER
NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 om TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PRCBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 2277508
. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGII QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
B A ' GENERAL INFORMATION

DUE DATE
10-Jul-23

v B W

Overall Ambient Teniperature around the Chamber (°C) variation : 2
1 Overall Line Voltage (V) variation ; 4
Instrument Condition ; Normal
Chamber Size (W*L*H): 56%¥40*48 cm
I CHAMBER PERFORMANCE
Calibrate Average All Temperature | Temperature Overall
Point Position Temp. - Stability Uniformity Varigtion
e COES[N ECO 0 (°C) &)
i 104.0 - 104.04 .0.25 0.51 0.79
180.0 179.85 0.40 1.56 223
TEMPERATURE MEASUREMENT ACCURACY TEST !
Controile mdlcatmg Measured Temperature (°C) at: Spread Locations Uncertainty
Temp (°C) Temp-(°C) |~ #1 #2 #3 #4 | Ref.5 #6. | #7 #8 #9 (& °C)
040 | 1040 104.32 | 103.97 | 104.32 | 104.09 | 103.95 | 103.81 1 104.07 | 103.87 | 103.97 0.38
180.9 1800 | 180.27 179.84 | 180.63 | 179.72 | 179. 53 | 179.28 | 180.77 | 179.46 | 179.18 1.1

NOTE 1 : TIZ UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF TI{E CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOME r"R'S PLACE AT LABORATORY AREA.

THE REPGRTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTCR k =2, FROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV W2




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T1726
REFERENCE No : 64109-2

PAGE:10F2

Certiﬁcate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
SERIAL No D518.0082
ID No EQL-205
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 1T SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 21-Feb-22
APPROVED BY V \
¥>0NGhd1< J.
ISSUED DATE 22-Feb-22
RECEIVED DATE 21-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD. .
F-GO10REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T1726 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No EQL-205 S/N D518.0082

RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

*» REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERJAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

- 4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

DUE DATE
10-Jul-22

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4 -
1 2
5 & GENERAL INFORMATION ,
S s Overall Ambient Temperature around the Chamber (°C) variation : 2
g 5 v 9 Overall Line Voltage (V) variation : 9
/ - 7 Instrument Condition : Normal
r Chamber Size (W*L*H): 56*40*72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Coniroller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
6] S 8 6 &0 0 69
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36.0 36.00 0.03 0.14 0.22
41.5 41.5 41.5 41.46 0.05- 0.10 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST )
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref.5 | #6 #7 #8 #9 ( °C)

35.0 35.0 3491 | 3494 | 3493 | 3493 | 3498 | 35.03 | 35.08 | 35.01 | 35.08 0.25

36.0 36.0 35.93 | 3595 | 3595 | 3594 [ 36.00 | 36.05 | 36.10 | 36.01 | 36.10 0.25

415 41.5 41.46 | 4147 | 4141 | 4147 | 4150 | 4147 | 4145 | 41.43 | 41.49 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY, A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10REV : 02
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QUALITY CALIBRATION CO.,.LTD. -
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ey
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 S
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NSC-TISETIS (7025
CALIBRATION 0049

. CERTIFICATE No : 22E0980 . PAGE:10F2
REFERENCE No : 63904-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK-TOA

MODEL ' : HM-25R

SERIAL No : 760205

ID No 8 EQL-183

CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.
CALIBRATION DATE : 02-Feb-22 .
| APPROVED BY : ) '
PON(_\*K .
ISSUED DATE Sn » 02-Feb-22
RECEIVED DATE : 02-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E0980 PAGE:2 OF 2

Calibration Report

EQUIPMENT g pH METER
MANUFACTURER B DKK-TOA MODEL : HM-25R
ID No : EQL-183 SERIAL NUMBER : 760205
. RECEIVED DATE 8 02-Feb-22 CALIBRATION DATE : 02-Feb-22
AMBIENT TEMPERATURE 3 25°C+1°C RELATIVE HUMIDITY : 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :- :

SERIAL No/

INSTRUMENT MODEL m CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 - 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH : 260014 1247 48074 2179121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
7) STANDARD THERMOMETER 2560 Al4546 "PSL-T0049/64 23-Nov-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
. RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT WITH pH ELECTRODE S/N: 002F0035MK

STANDARD pH UUC READING CORRECTION ACTUAL READING| UNCERTAINTY OF COVERAGE
BUFFER SOLUTION| A MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) _pH) k
4,007 4,01 -0.003 174 0.013 : 2.0
7.003 7.00 0.003 0.0 0.013 2.0
10.014 10.01 0.004 g 0.014 2.0

2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE

STANDARD UucC* IMMERSION ‘CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
) B (&) (mm) (°C) e
25.003 ‘ 25.1 80 -0.097 0.21

UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
4
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NSC-TISI-TIS 17025
Calibration 0087

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

SPC Calibration Center S% \21

Part of DKSH Grou

Certificate of Calibration

SPECTROPHOTOMETER Certificate No.: 06220266
DR6000 Issued Date: 09 June 2022
1693421 (EQL-197) Job No.: KSPR2206051
Hach Page: 1 of 3

In Condition

TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperature 247 °C & 0.2 °C
Humidity 545 %RH £ 2.2 %RH

TEST TECH CO., LTD. (ununina )
30,32 Rama ll Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Mr. Atachai Ngamchanat
01 June 2022
in house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 85283 and 85282
The standard for Photometric Certificate No. 107642 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Certificate No. 85762

— SRRT A/

V3o 1oaRd onif dafm

(Mr. Atachai Ngamchanat)

SPC RT Co., Lid.- (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

This certificate Is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

U3 10aRd eafd dia
3PC RT CO., LTD.

191fi 00003 1194 Yoe2Rss3TuAER 57 ouUURPIN 1011 UYNUIIN sAWTslvue NTUMNNMAUAT 10260
3rench 00003 1194 Soi Wachirothomsathit 57, Sukhumvit 101/1 Road, Bangehak, Phrokhanong, Bangkok 10260 Thailand
fel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: infaspec@spo-ricom Websie: www.spo-rt.com SPCC-FM-C06-13: 05 Apr 2022



Ausiness Unit

SPC Calibration Center

LK

Part of DKSH Grou
Certificate No.: C06220266 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.9 -0.29 0.13
536.66 536.9 -0.24 0.13
637.98 638.0 -0.02 0.13
748.48 748.9 -0.42 0.13
807.03 807.6 -0.57 0.13
@@ Photometric Accuracy (Absorbancs)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2878 0.289 -0.0012 0.0045
420 nm
0.5157 0.518 -0.0023 0.0045
1.0258 1.029 -0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2816 0.283 -0.0014 0.0045
440 nm
0.5059 0.508 -0.0021 0.0045
1.0044 1.006 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2467 0.249 -0.0023 0.0045
465 nm
- 0.4579 0.461 -0.0031 0.0045
0.9301 0.932 -0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 nm
0.4646 0.466 -0.0014 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.258 -0.0020 0.0045
590 nm
0.5036 0.504 -0.0004 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.257 -0.0017 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9717 0.970 0.0017 0.0045

vidh 10afid a1 6l
SPC RT CO., LTD.

@197l 00003 1194 YprdssssusiBa 57 OuUREAN 101/1 LYW WARTETIL NIIWANIUAT 10260
Bronch 00003 1194 Sol Wachirathamsathlt 57, Sukhumvit 101/4 Road, Bengehok, Phrokhanong, Bangkok 10260 Thallond
Tel: O 2185 4333 Ext. 3300-3208 Fax: 0 2185 4424 E-moil: infospcc@spo-ri.com Website: www.spe-ri.com

SPCC-FM-C06-13: 05 Apr 2022



SPC Calibration Center SB R-I

Part of DKSH Grou

Certificate No.: C06220266 Page 3of 3

Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7342 0.737 -0.0028 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8569 0.857 -0.0001 0.0080
0.0000 0.000 0.0000 0.0080
~ 313nm
0.2859 0.289 -0.0031 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6379 0.636 0.0019 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.73 +/-0.11 nm 260.7 1.2 1.921
391.96 +/-0.11 nm 392.0 15 1.824
Spectral Resolution *
Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength (nm ) 268.77 266.84 1.37 2.00
— UUC: Wavelength (nm) 268.5 266.4
Std Absorbance ( A) 0.4200 0.2484
Absorbance ( A) 0.384 0.280

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

uhin 10afd 82l $¥a

SPC RT CO., LTD.

A1l 00003 1194 Yor@ssrsumita 57 ouugyEin 101/1 WWIIWNIIN ARSEYUY N{UMWUMUAT 10260

Bronch 00003 1194 Sol Wachirathomsothit 57, Sukhumvit 101/1 Rood, Bongchok, Phrokhanong, Bongkok 10260 Thailand

Tol: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spec@epe-rt.com Webstie: www.spe-rt.com SPCC-FM-C06-13: 05 Apr 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES HG=MR
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~y

g g u\\‘\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 : NSC-TISI-TIS17025

CALIBRATION 0008

s

)

Certificate of Calibration Certificate No. : 22M196
Page: 1of 2

Equipment : Standard Weight
Manufacturer: LS This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
ID No.: EQL-121
Condition As-Received: Used ltem

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

03 February 2022
08 February 2022

2202-0110DN
(23 +2)°C

Submitted by: TEST TECH CO.,LTD (HEAD Office)

Relative Humidity:

(50 + 15 ) % 30,32 Rama Il Soi 63, Rama [l Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1011 mbar

Procedure used:

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature

of 23 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jut 2022

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

2 S

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory :

Issue Date : 08 February 2022 [ ] Phalinee Prabpaipal
' [~ Sura Suwannasri

[ ] Chaowalit Rittirak

B 0280632



Cert No.: 22M196

Page: 2 of 2
" Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(x) - (%)
50 g 50.00008 g 0.10 mg 0.30 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.
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Preventive Maintenance

Qs

] v 1
IUN 22 (UEIHU 2565 (ﬂ%ﬁﬁ 1/1)

UTEN nan ma $17in

¥HAATOIN®  : Distillation Unit

U . VAPODEST 30
WUIWAVIATOY  : GER003718

wﬁmﬁ’mcﬁ . QGerhardt

. - USHN AR 81571 5100
SFC F T A UTMINdINIe
) s 0-2185-4333 Ai® 3004-3008 Fax 0-2333-1236, 0-2332-9158 E-mail: service.spc@spce-rt.com
Part of DKSH Group
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105 0-2185-4333 ¢i© 2133-2134 Fax 0-2331-8809, 0-2332-6216 E-mail : marketing.spc@spe-rt.com

Website: www.spe-rt.com



RoU "lﬂjmﬂﬁ’u?mi Preventive Maintenance

Uitvg szdvdmansddnng e IS msamveutvveanisuims mwie lufwezna s19ms winfiaw
o~ [ ) @ o 4 = @ @ o A = ] o
Uszasdfiazsuninuenmilenindu nar swns Gungaind - efiad wiesunga indagny) UStva szRadnSns

WuRLmLgRsngrenT Ui 13

YOUYIWNTUTNIS
- ATNADVAMNAITHINUA 9 UBAURTDIIID
- ynageudszaniamnsiiauveaIselle

= IWAITHANIATINTO VAT B9ED (

NN
Ky & 1 a ' A A 1l o a - 1]
- i ldswdsAnimsden wie waues nansgadonig vl evuaanwnis 19w
oA Yo = ' £ 4 = a o o_ & a ' 2 VoA
- unsBiRdSuusmseguenvaiuf Woims 15ina sulludesfind 199 wmudy 18un sudiums Sudy

- UTEM 9 wemenant lunswdsuudassien Tee'liudslinswanmsh



¥DIN1IMIARAD

UTMTHAINMTUIY

o a @ aa o YR a = ey a o

nuusmsraImsnentianug g gndtaiule i lugs msiifiuss Ansamens
v

Tnsfwil: 02-185-4333 STudeas 1D AD 3004-3008 , IUAARS 1B THD 3002-3003, 3109

Insens : 02-333-1236, 02-332-9158

E-mail : service.spc@spc-rt.com
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Operational Qualification (OQ)
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Quick clamping device with wedge
Kjeldatherm digestion tube

Holder for steam inlet tubing
PTFP-Inlet tubing, steam

Viton-cone

Clamping for glassware

Screw cap GL18 with silicone seal
PTFP-Inlet tubing, NaOH
PP-Distributor with PP-threaded joint
Distribﬁtion head, glass

Screw cap GL32 with silicone seal
Distillation condenser

Screw cap GL 14 with plastic screw connection
Display

Keyboard, chemical-resistant

Main switch, green ]

Ventilation valve

Distillate outlet tubing

Erlenmeyer flask

Platfrom

Drip lréy

PASS
|
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FAIL
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N/A
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REMARK




REAR

Diaphragm pump NaOH
Diaphragm pump H,BO,

Diaphragm pump H,0 for steam generator

Diaphragm pump H,O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-éolenoid valve, steam
Magnetic valve with pressure control
Pinch-solenoid valve, shut-off
Verprene-tubing 4x8 mm.
Verprene-tubing 4x8 mm.
Non-return valve for diaphragm pumps
Tubing reduction PP 51x10x5 mm.
Silicone tubing 4x7 rﬁm.

Silicone tubing 4x7 mm.

Silicone -tubing 4x8 mm.
Verprene-tubing 8x12 mm.

Verprene tubing 4x7 mm.

Silicone tubing 4x7 mm.

Ventilation glass

Novoprene-tubing 4.8x8 mm.

PASS
]
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FAIL
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N/A
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REMARK

Vap 40 only

Vap 30,40 only

Option

Vap 30,40 only

Vap 30,40 only

Vap 40 only

Option

Vap 30,40 only

Vap 30,40 only




PASS FAIL N/A REMARK

22.  Tubing reduction

73.  Silicone tubing 6x10 mm.

24.  PP-distributor with PP-thread

25.  SKT-valve (builtin with brass fitting)

26.  Silicone tubing 8x16x80 mm.

27.  Steam generator

28, PTFE-inlet tubing NaOH

29.  Silicone tubing 8x16 for cooling water inlet

30.  Silicone tubing 8x16 for cocling water outlet

31.  Viton-tubing 6x12*50 mm.

ORNHRNEERARNREREF
ODOo0O0D0DO0D0oooog
NOOOOOOoooog

32, Silicone tubing 4x7 mm.
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A3ADUTA1NAT B9 (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator

Tubing

O 000 O0OO0OO OO

Viton cone

A323@81 Function N15¥1191% (The FunctionTest)
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33UUNTT Suction MY Sample Tube LAY Receiver
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[. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz with ground

Norminal current

1.l COOLING WATER BATH

Temperature 15-20 °C
Cooling Water Outlet

Control Temperature

1.2 OPTICAL TEST VAP 40

Screw cap GL14
Screw cap GL18
Screw cap GL32
Distillation Condensor
Viton Cone
Ventilation Valve

Micro Switch Sample

2. SYSTEM COOLING WATER INLET

Cooling Water Inlet
Cooling Water Qutlet

Magnetic valve

3. SYSTEM CONTROL

Key Board
Display
Program
Adding H,O
Adding NaOH
Adding H,BO,

Suction Sample

4. SYSTEM DISTILLATION

Boiler

Level Sensor
Neoprene-Tubing
Solenoid Valve Shut-Off
Solenoid Valve Steam

Excess Pressure Delector

PASS
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FAIL
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REMARK

Vap 30,40 only

Vap 40 only




5. PUMP
Pump H,O Steam
- Non-Retumn Valve
Pump H,0 Sample
- Non-Return Valve
Pump NaOH
- Non-Rutumn Valve
Pump saction
- Non-Rutum Valve
6. The Following Program Run :
Addition H,0 0-99 sec.
Addition NaOH  0-99 sec.
Addition H;BO, 0-99 sec.
Reaction Time 0-99 min
Distillation Time 0-99
Steam Capacity  30%-100%
Suction Time 0-99 sec.

The Instrument is in perfect technical shape

Remark :

PASS
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NENNRROR

FAIL
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%@Qaﬁﬁuﬁquﬁ1umﬂﬁﬂ (General Technical Support)

ﬂ’liﬁ?‘gﬂgﬂHWﬁ’JvM ( Basic maintenance)

Cleaning

Glass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 13 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: 7 min.
Steam capacity: 100 %
Suction time: 20 S

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 ml of sulphuric acid into the digestion
tube.

Error Code

The micro-processor continually surveys all the functions of the
distillation system. As scon as an error arises it is shown on the
display and accompanied by an acoustic signal.

Error message Measures

y No tap water Check cooling water inlet for
[ j blockages.

Ensure the tap is turned on

[No sample tube llnserttube a

[Che‘:k < [ Elmll cfa i lChecksetoftanks

1 Lig o wia (el ghgck the water inlet distilled
Press Enter 2
; . i This message disappears as
. Fitling soon as steam generator is
Steam generator filled

After the above menlloned errors are corrected, the following
message is displayed.

Error message Measures

N Enter = continue of interrupted
Lsto? Prog. o.xj program
continue=Enter Reset = Standby-mode




Vs

Other error messages

Error message

Measures

[ Wait for steamij

Message disappears as soon
as stand-by is reached

Add sol. > 1min
Continue=Enter

Check programming

Enter=continue of interrupted
program
Reset=Standby-mode

Program
undeflned

Check programming

— =

Excess steam
pressure

Switch the system off and call
service

( Sensor error ]

Switch the system off and call
service
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