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15 Benzolg.h/iperylene.,
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36 | Ol & Grease 1) Liguid-Linuid, Partition-Gravimetric Mathad™ |
2) Soxhiet Extraction Method!™
37 | pH Electromatiic Method'™
38 | Phenols 1) Distillation, Chigrofrm Extraction Methed!™
2) Distillation, Direct Photometric Method™!
39 | Seleniur 1) Digestion, Hydride Generation/Atomie Absception
Spectrometric Method™
2) Digestion, Inductively Coupled Flasma Method™!
a0 | Sulfide 1) lodometr Methed™
2) Methylens Blue Mathod
41 | Termperature Labaratory and Field Methods™
22 | Total Disschved Solids Dried at 180 °C*
43 | Total Kjgldahl Nitrogen Semi-Micre-Kjeldahl Method™
a6 | Total Suspended Sotids Died at 163-105 ¢
45 | Trivalent Chromium 1} Digestion, Direct Alr-Acetylene Flams Method;
Colorimetric Method; Caleutation
2} Digastion, Inductively Coupled Plasma Method:
Colarimetric Methad; Catculation'
86 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2} Cigestion, Electrathermal Atamic Absorption
Spectrometic Method™™
3) Digestion, Inductively Colpled Plasma Methog™
¥ s
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1 | Acenaphthens 1} Liguid-Liquid Extracmr!.. Gas Chromatographic
Method"
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatic Methad™
2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometic Method'™
3 | Mdrin 1) Liguid-Liguid Extraction, Gas Chromatograghic
Method"
2} Liquid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrametric Method
4 Anthragene...
e
Andu HITURTY | Al
15 | Benzalgh,ilperdlens 1) Licguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographics
Mass Spectrometric Method™
16 | Bendlum Digestion, Inductively Coupled Plasma Method™
17 | Blsi2-chicroethyllather Liquid-Liguid Extraction, Gas Chromatograghics

Mass Spectrometric Method™!
Liguid-Liguid Extraction, Gas Chrarmatographics

Purge and Trap Gas Chromatoeraphic/Mass
Purge and Trap Gas Chromatographic/Mass
Purge and Trap Gas Chromatographic/Mass
Liguid-Liquid Extraction, Gas Chrornatographic!

1} Digestion, Direct Alr-Acetylene Flarme Method™
2) Digestion, Electrathermal Atomic Absorption

3) Digastion, Inductively Coupled Plasma Method™!
Liquid-Liquid Extraction, Gas Chrarmatograghic!

Purge and Trap Gas Chromatographic/iass
Purge and Trap Gas Chromatosraphic/Mass
1) Liguid-Liguid Extraction, Gas Chramatagraphic
2) Liguid-Liquid Extraction, Gas Chromatoaraphic/

Liguid-Liguid Extraction, Gas Chromatographic/
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18 | Bislz-ethylhexyliphthalate

Mass Spactrometric Method!
19 | Bromedichloromethane

Spectrometric Method'®
20 | Bromoform

Spectrometic Method"™
21 | Butangl

Spactrometric Method!®
22 | Butyl benzyl phthalate

Mass Spectrometric Methad™
23 | Cadmium

Spectrometric Method™
24 | Carbazole

Mass Spectrometric Method™
25 | Carbon disulfide

Spectrometiic Method™
26 | Carbon tetrachloride

Spectrometric Method"™!
27 | Chiordane

Method™

Mass Spectrometric Method®
28 | p-Chloroaniline

Mass Spectrorietric Method
29 | Chiorobenzene

|55

Purge and Trap Gas ic/Mass
Spectrametric Met

30 ChlorodiBromamethane.,.,

Chloredibromomethane
Chioroform
2-Chlormphenal

Chomiurm

Chramium ()

Chramium (v}

Chrysene

Cyanide
200
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Purge and Trap Gas Chromatoqraphic/Mass
Spectrometrie Method™

Purge and Trap Gas Chromatographic/lass
Spaetrametric Mathod

Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Metnod™

1) Digestion, Direct Alr-Aratydane Flama Method!™
2) Digestion, Electrothermal Atormic Absarption
Spactrometric Method™

3} Digestion, Inductively Coupled Plasma Method'
1} Digestion, Direct Alr-Acetylens Flame Method;
Colarimetric Methad; Caleutation™

2) Digestion, Inductively Coupled Plasma Methad,
Colorimetric Method; Catculation'™

1) Coloimetric Method™!

2) Extraction, Alr-Acetylene Flame Method™

1) Liguid-Liguid Extraction, Gas Chramatographic
Mathod™

2] Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!!

Distillation, Colorimetric Method™

Liquid-Liquid Extracticn, Gas Chromatographic Method®!
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Ligquig-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathed™

1) Liquid-Liquid Extraction, Gas Chramatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad'™

1) Liguid-Liguid Extraction, Gas Chiomatographic
Method™

2) Liguid-Liguid Extraction,| ic/
Mass Spectrometric Methol

42 Dibenzlahlanthracena..,
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Diethyl phthalate
2.4-Dimethylphenal
2,4-Dinitrophenol
24-Dinitrotoluens
26-Dintrotolusns
Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzena

Flugranthene

Fluorene

Heptachlar

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectroretric Method™

Liguéd-Liquid Extraction, Gas Chromatographic/Mass
Spactrometric Method™

Liquic-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

Liguid-Liguid Extraction, Gas Chramategraphic/Mass
Spectrometric Meathod™

1} Liguid-Liquid Extraction, Gas Chromatographic
Wethod"!

2} Liquid-Liquid Extraction, Gas Chromiatographic/
Mass Spectrametric Method™

1) Liguich-Liguid Extraction, Gas Chromatographic
Method"

2) Liquid-Liquid Extraction, Gas Chromatoaraphic/
Mass Spectrometric Method™!

Purge and Trap Gas Chromatogaphlc/Mass
Spectrometric Method ™

1) LiguichLiquid Extraction, Gas Chromatographic
Method!

2) Liguid-Liguid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Mathod!

2) Llggaldh-Liepaild Extraction, Gas Chromatograshic/
fdass Spectrometric Methad™

1) Liguid-Liguid Extraction, Gas Chroeatographic
Method™

2) Liguied-Liquid Extraction g raphic/ |
Mass Spectrometric Meth
T0 Heptachlor epoxdda.,
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42 | Diberizla,hlanthracene 1) Liguid-Liguid Extraction, Gas Chromatographic
Methad"!
2 Liguid-Liquid Extraction, Gas Chromatoeraphic!
Mass Spactromatric Method™!
43 | Din-butyl phthalate Liggld-Liguid Extraction, Gas Chromatographicd
Mass Spectrometric Methad™
a4 | 1,2-Dichlorcbenzene Purge and Trep Gas Chromatographicass
Spectrometric Mathod'™
45 | 13 Dichlarsbenzane Purge and Trap Gas Chromatographic/Mass
Spectrametrie Method'®
46 | 1,4-Dichlombenzens Purge and Trap Gas Chramatographic/Mass
Spectrometric Method™
47 | 3,¥-Dichlorobenzidine Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methed™
48 | 1.1-Dichtoroethang Purge and Trap Gas Chromatographic/Mass
Spectrametic Method™
45 | 1,2-Dichlorcsthane Purge and Trap Gas Chromategraphic/Mass
Spectrametic Method®
50 | 1,1-Dichloroethylens Purge and Trap Gas Chromatograghic/Mass
Spectrametic Method™
51 | cs-1.2-Dichicroethylens Purga and Trap Gas Chromatographic/Mass
Spectrometric Method ™
52 | trans-1,2-Dichlorosthylens Purge and Trap Gas Chromatographic/Mass
Spectrometic Method™
53 | 24-Dichlorephenol Ligpic-Ligquid Extraction, Gas Chromatoeraphic/Mass
Spectromatric Method!™
52 | L2Dichloropopans Purge and Trap Gas Chromategraphic/Mass
Spectrometric Method ™
55 | 1L3-Dichioropropane Furge and Trap Gas Chromatographic/Mass
Spectrometrie Methad™
56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
57 | Digldrin L) Liquick-Liquid Extraction, Gas Chromatosraphic
Method!
2) Liguid-Liguid Extraction, G phic/
Mass Spectrometric Method
58 Diethyl phthatate..,
a
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70 | Heptachlor epoxide [ 1) Liguid-Liquid Extraction, Gas Chromatographic
Methad!®
2) Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectiomelric Methog™
71 | Hexachlorobenzene Liguid-Liguid Extraction, Gas Chromatographic’
Mass Spectrometric Method™
72 | Hesachlore-1.3-butadiena Purge and Trap Gas Chromatograghic/Mass
Spectrometric Method™!
73 | n-Hexane Purea and Trap Gas Chromatographic/Mass
Spectrametric Method™
74 | o-HCH 1) Liguid-Liquid Extraction, Gas Chramatagraphic
Method
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectromitric Methad!
75 | PreH 1) Liguid-Liquid Extraction, Gas Chromatagraphic
Method™
2) Uiquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Methad!®
76 | y-HCH 1) Liquid-Llquid Extraction, Gas Chromatographic
Method®!
2] Liguid-Liguid Extraction, Gas Chromatoaraphic/
Mass Spectrometric Method®
71 | Hewachlorocyclopentadiena | Liguid-Liquid Extraction, Gas Chromatographic’
Mass Spectrometric Method! T
78 | Hesachlorcethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromeatric Method™
79 | Indenall, 2 3-cdpyrene Ligpid-Liquid Extraction, Gas Chromatogaphic/
Mass Spectrometric Methad™
B0 | sophanone Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
81 | Lead 1} Digestion, Direct Ai-Acetylene Flame Mathod ™

2) Dagestion, Electrothermal Atamic Absorption
Spectrometic Method'™

82 Manganase,.,

3) Digestion, Inductively Coupled Plasma Meth-
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Manganese

Mearcury
Methanol

Methamyehlor
Methyl bramide

Methylene chloride
2-Methylphenal

2-Methylnaphthalene

| Methyl tert-butyl sther

Naphthatere

Mickel

Nitrobenzene

N-Nitrasodiphenylamine

N-Nitrasodi-n-propylamine

1} Digestion, Direct Air-Acetylene Flame Method®!

2} Digestion, Electrothermal Atomic Absargtion
Spectrometric Method®

3) Digastion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapar Atemic Absorption Spectrometric
Method™!

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methad

Liquid-Liquid Extraction, Gas Chromatographic Method
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chramatographic/Mass
Spectrometric Mathod™

1) Liguict-Linuid Extraction, Gas Chromatographic
Method!™

2) Uguid-Liuid Extraction, Gas Chromatographic/Mass
Spectromatric Methad®!

Purge and Trap Gas Chromatographic/Mass
Spectrameatric Method™

1) Liquid-Liquid Extraction, Gas Chramatographic
Method™

2) Liguid-|iquid Extraction, Gas Chramatograghic/Mass
Spectrometric Method™

1} Digestion, Direct Air-Acetylene Flame Method'®!

2} Digesticn, Electrothermal Atomic Absorgtion
Spectrametric Methad!®

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometrie Methad™

Liguid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!

Liguid-Liquid Extraction. Gas Cheomategraphic/Mass

%6 Polychlorinated Biphenyls...
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108 | Toxaphena 1) Llepuic-Ligpuld Extraction, Gas Chromatagraphic
Method!®
2) Liguid-Liguid Estraction, Gas Chromatographic/Mass
Spectrometric Methad™

109 | TPH [C5- Cx) 1) Purge and Trap, Gas Chromatographic Methad!! 21
2) Purge and Trap. Gas Chromatoaraphic/Mazs
spectrometric Method

110 | TPH{Csa= Cial Separatory Funnel Liquid-Liguid Extraction, Gas

Chramatographic Method ™!

o
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96 | Polychlonnated Biphenyls 1) Liguid-Liguid Extraction, Gas Chromatoeraghic
- PCB 1016 Method'®!
-PCB 122t 2) Liguid-Liguid Extraction, Gas Chrormatographic/hass
-PCB 1232 Spactromatric Method!®!
- PCB-1242
- PLE-1248
- PCE-1254
- PCB-1260
7 | Pentachicrophenal Ligquid-Licpiid 1, Gas Chror phic/Mass
Spectrometric Method™
98 |pH Electrometric Mathod™
99 | Phenanthrene 1} Liguid-Liguid Extraction, Gas Chromatographic
Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectromstic Methaod?
100 | Phenol 1) Distillation, Chioroform Extraction Method™
2] Liguuid-Liguid Extraction, Gas Chramategraphic!
Mass Spectrometric Mathad™
10 | Pyrene 1) Liquid-Uiguid Extraction, Gas Chromatographic
Methor™
2) Uguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Sstenium 1} Digestion, Hydride Generation/Atomic Absorption
Spactrometric Method™
2) igastion, Inductively Coupled Plasma Method!
103 | Silver Digestion, Inductively Coupled Plasma Methad™
104 | Styrene Purge and Trap Gas Chramatographic/Mass
Spectrometric Mathod™
105 | 1,1,2,2-Tetrachioroethana Purge and Trap Gas Chromatographic/Mass
Spectrometic Method™
106 | Tetrachioroethylena Furge and Trap Gas Chromatographic/ifass
Spectrometric Method!™
107 | Teluene Purge and Trap Gas O hic/Mass
Spectrametrc Methn-
108 Toxaphera..
==
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120 | p-¥ylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!
125 | ®ylene (Towl) Purge and Trap Gas Chromatoaraphic/Mass
Spectrometric Method'™
126 |Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasms Method!?
oA (Uspamuw) ST 25 T
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1 | Antimaony Isokinetic Sampling, Digestion, inductively Coupled
Plasma Methad™
2 | Arsenic 1} Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectromtric Method™
2 kakinetic Sampling, Disestion, Inductively Coupled
Plasrria Method™!
3 | Cadmium 1} lsakinetic Sarmnpling, Digestion, Direct Alr-Acetylene
Flame Method™
2} tsokinetic Sampling, Digestion, Inductively Coupled
Flasma Methodl
4 | Carbon Manoxide Instrumental Anatyzer Methad™
5 | Chierine lsskinetic Sampling, lon Chramatagraphic Method™
& | Chromium 1} tsokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®™
2} sokinetic Samgling, Digestion, Inductively Coupled
Fiasma Method™
7 | Cobait lsckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
a8 Copper 1) Isokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Method®!
2] lsokinetic Sampling, Digestion, inductively Coupled
Plasma Methad™
92 | Cresol | Absorption Sampling, Gas Chromategraphic Met‘ho_

10 Diowins/Furans..,

111 | TPH {5 — Casd Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method ™"
112 | 1,28-Trichlorobenzene Purge and Trap Gas Chromatagraphic/iViass
Spectrometric Method™
113 | L1L1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric MethadY
114 | 1.1.2-Trichlorcsthane Purge and Trap Gas Chromatoeraphic/Mass
Spectrmetric Methad™™
115 | Trichtomethylena Purtee and Trap Gas Chromatographic/Mass
Spectrometric Method®
116 | 245 Trchloraphenal Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
117 | 246 Trichlorophencl Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 | 1,35 Trimethylbenzena Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod®
119 | Vanadium Digestion, Inductively Coupled Plasma Mathad™
120 | Vil acetate Purge and Trap Gas Chrarmatographic/Mass
Spectrometric Method®
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!
122 | medylene Purge and Trap Gas Chromatographic/fass
Spectramitric Methad™
123 | o-Mylens Purge and Trap Gas Che L Mass
Spectrametric Metho
124 pKylens..
e
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10 | Dioxins/Furans Isokinatic Sampling™
11 | Hydrogen Chioride Isokinietic Sampling, fon Chromatographic Method™!
12 | Hydrogen Fluoride Isokinetic Sampling, lon Chramatographic Method™
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
12 | Lead 1} lsokinetic Sampling, Digestion, Direct Air-Acetyiene
Flame Method®!
2} Isokinetic Sampling, Digestion, Inductively Coupled
Flasra Method™!
15 | Manganese 1] lsokinetic Sampling, Digestion, Direct Ar-dcetylens
Elarme Mathod™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapar Atomic
Abscrption Spectrometric Method™
17 | Nickel 1) lsokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Methad™
2} Ispkinetic Sampling, Digestion, Inductively Coupled
Flasma Method"
18 | Opacity Fingelmann's Methad!!
19 | Quides of Witrogen 1) Absarption Samipling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™
20 | Selenium t) lsokinetic Sampling, Digestion, Hydride
Generation/Atormic Abscrption Spectrometric Method'™
2) 1sokinetic Sampling, Digestion, Inductively Coupled
Plasmma Method™
21 | Sulfur Dioxide 1) Absorption Sampling, Banum-Therin Titrimetric
Method™
2) Instrurental Analyzer Methad™!
22 | Sulfuric Acid Isokinetic Sampling, Barium-Tharin Titrimetric Method™
23 | Total Suspended Particulate | lsokinetic Samypling, Gravimetric Methad'™
24 | Mamadiumy Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™
25 | Xytene 1) Bag Sampling, Gas Chromatographic Method™

2} Adsorption Sampling, Gas Chromatographic Meth

ﬁ'u,'ﬁQﬁ b2
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1| Aldin

2 | Antimeny

3| Arsenic

[} Barlurm

5 | Beryllium

6 | Cadmium

Chlordane

B | Chromium

1) Waste Extraction, Separatory Funne! Liquid-Liquid
Extraction, Gas Chromatographic Method#2

2) Ultrasanic Extractian, Gas Chromatographic
MethodH i

Digestion, Inductively Coupled Plasma Methad ™3

1] Waste Extraction, Digestion, Hydride
Genaration/Atomic Absorption Spectrometric
Method 4

2) Waste Extraction, Drestion, Inductively Coupled
Plasma Method**+¥

3) Digestion, Hydride Generstion/tomic Absorption
Spactrometric Methad ™%

1) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™=

2) Digestion, Inductively Coupled Flasma Methad ™
1) Waste Extractian, Digestion, Inductively Coupled
Plasma Method ¥

2) Digestion, Inductively Coupled Plasma Methad! ™%
1) Waste Extraction, Digestion, Flarme Atomic Absorption
Spactrometric Methad®*'4

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®419

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™4

14} Digestion, Inductively Coupled Plasma Method! ™
1} Waste Extraction, Separatory Funnel Liquid-Liguid
Extzaction, Gas Chromatographic Method ™!

2] Ultrasonic Extraction, Gas Chrofmatographic
Method!'*

1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric MethodRA1%

@

aTuaY

Ahwmeh

1d

Chrormiurn (1)

Chromiurn (W)

Cobait

Copper

240

oeo

3) Digestion, Flame Atarnic Absoretlon Spectrometric
Method™H

4) Digestion, Inductively Coupled Plasma Methad™*!

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spactrometric Method, Waste Extraction, Colarmatric
Method; Calculation®51548

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colonmetric Method;
Caleulatinn®83:14]

3] Digestion, Flame Atormic Absorption Spectrometric

Wethod; Alkaline Digestion, Colodmetric KMethod,
Calculation! #1418

4) igestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Cotorimetric Method;

Calculation! &1l

1} Waste Extraction, Colorimetric Method™

2) Alkaline Digestion, Calerimetric Method™

1) Waste Extractlan, Digestion, Inductively Coupled
Plasma Method 015

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flame Atorric Absaiption
Spactrometric Method®614

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method??41%

3} Digestion, Flame Atomic Absorption Spectrometric
Method! ™

4) Digsstian, Inductively Coupled Plasma Mathod ™
1) Waste Extraction. Saparatory Funnel Liguid-Uigquid
Extraction, Gas Chromatographic Method ™27

2) Ultrasenic Extraction, Gas Chromategraphic
Method!1%2!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Mathod™*2%

2) Waste Extraction, Digestion, Inductivaly Coupled
pusma vero [ |

3) Digestion,,.,

2} Ultrasonic Extraction. Gas Chromatographic
Methed! ™

15 DOE...
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DOT

Dieldrin

Endrin

Heptachlor

Lead

21 | Lindane

Mercury

1) Waste Extraction, Separatory Funne! Liguid-Liquid
Extraction, Gas Chromatographic Method! 252!

2} Uitrasonic Extraction, Gas Chromatogiaphic
MErhmlllu’h

1] Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method™ 22

2) Ultrasenie Extraction, Gas Chromatographic
Methodoz

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoaraphic Meathod™#4%

2) Ultrasanic Extractian, Gas Chromatographic
Metmmm

1} Waste Extraction, Separatory Funnel Ligquid-Liguid
Extraction, Gas Chromatograshic Method? %41

2) Ultrasonic Extraction, Gas Chromatographic
Methad=

1) Waste Extractian, Separatory Furnel Liguid-Liguld
Extraction, Gas Chromatographic Method®#2
2) Ultrasanic Extraction, Gas Chromatograghic
METW,"ZH

1} Waste Extraction, Digestion, Flame Atomic Absergticn
Spectrametric Mathag 61t

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method? 61

3) Gigestion, Flame Atomic Abscrption Spectrometric
Method!1*

4) Digestion, Inductively Coupled Plasma Method ™'Y

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Methad™ 2

2} Utrasanic Extraction, Gas Chromatographic
Method!i022!

1) Waste Extraction, Digastion, Cold-Vapor Atomic
Absorptlon Spectrametric Method "

2] Waste Extraction, Digestion, Inductively Coupled

‘ Plagna Method™*!

3) Digestion,...
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Methaxychlor

Maolybdenum

Nickal

Polychlorinated Biphenyls
-Aroclor 1016
-Aroclor 1221
- Aroclor 1232
Asactor 1242
- Aeoclor 1288
- Arocior 1254
- Aroclor 1260
- 2-Chlorcbiphenyl
- 23 Dichlorabiphery|
- 2.2 5-Trichlorobipheryl
- 2.4 5-Trichlorebiphenyl
- 2,2'3,5Tetrachlorobiphenyt
-2,2,5,5-Tetrachlorobiphamyl
- 2,3\ a4 Tetrachlorobiphenyl
- 22345

| Pertachlorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spactrometric Method!'®

4) Digestion, Inductively Coupled Plasma Method!™*
5) Themnal Dacornpasition Amalgarmation and Atgmic
Absarption Spectrometric Methog™

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method!>#32

2] Ultrasonic Extraction, Gas Chromatagraphic
Method!#

1) Waste Extraction, Digestion, inductively Coupled
Plasrmia Method™e

2) Digestion, Inductively Coupted Plasma Meathad 1
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spactrarmetric Method™

2) Waste Extraction, Digestion, Inductively Coupled
Plaria MethipdRai

3} Digestion, Flame Atomic Atsorption Spectrometric
Method

£) Digestion, Inductively Coupled Flasma Method!™
1) Waste Extraction, Saparatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methiod*#23

2) Ultr jon, Gas Chromatographic
Methoi

-2ZAS5.
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Pentachlorobiphenyl
= 23346
Pentachlorobiphenyl
S223445
Haxachlorobipheryl
- 2.2\34,55-
Hexachlorabiphenyl
= 273556
Hesachlorabiphenyl
- 2FAe55.
Hexachlorabiphenyl
-2T 33885
Heptachlorebiphenyt
- X 38455
Heptachlorokiphenyl
-223484 56
Heptachlarobipheryl
-2234.556
Heprachlorbiphenyl
- 223344556
Narachlorsblphernyl
27 | Pentachlarophenaol 1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Memoduszﬂl
| 2) Uitrasanic Extraction, Gas Chromatoeraphic/Mass
Spectiometric Mathod! 1240
28 |pH Electrometric Method™3%
29 | Selenium 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methad®820
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 543
3) Digestlon, Hydride Generation/Atermic Absorption
Spectromatic Method ™"
4) Digastion, Inductively Coupled Plasma -VEI_
30 Sibver,.,
“Ba-
Ll arTuRiie ATl
3 | Aldrin 1) Ultrazonic Ext 1, e Chrc +
MethodHa
2) Ultrasenic Extraction, Gas Chromatogrephic/Mass
Spectrometric Methiod!**
4 | Anthracens 13 Ultrasomic Extraction, Gas Chromatograghic |
Me.[ma:m;.al
2) Ultrasonic Extraction, Gas Chramatogaphic/Mass
Spactrometric Method! 2!
5 | Antimony Digestion, Inductively Coupted Plasma Method ™
& | Arsenic 1} Digestion, Hydride Generation/Atrmic Absception
Spectiometric Method 1
2} Digestion, Inductively Coupled Piasma Method! ¥
7| Atrazine Ultrasonic Extraction, Gas Chromatoeraphic/ass
Spectrometric Mathod' 246
8 | Barium Digestion, Inductively Coupled Plasma Methad™
9 | Benzlaianthracena 1) Ultrasonic Extraction. Gas Chromatographic
Mathacliom
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric MetnogH !
10 | Benzene Purge and Trap, Gas Chiomatographic/Mass
Spectrometric Methad!'
11| Berzofbiilucmnthene 1) Ultrasonic Extraction, Gas Chromatographic
Me'hudll-}mﬂ
2 Ulrrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!**
12 | Berzolkiflisoranthens 1) Ultrasenic Extraction, Gas Chromatagmphic
Mathod 02T
2} Ultrasonic E; , Gas Chror i/ Mass
Spactrometric Method!™*
13 | Benzolc acid Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! '
16 | Benzolzlpyrene 1} Uitrasanic Extraction; Gas Chromatographic
Matheef!! 2]
2} Ultrasanic Extraction, oeraphiciiass
Spectrometric MEEW

15 Benzalgh,ilperylene.,.

oo

A1TuEHY

AEhmsend

B2

35

35

Sitver

Thallium

Taxaphene

Trichioroethylene

Wanadhurm

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

2) Digestion, Inductively Coupled Blasma Mathod!" 1
1] Waste Extraction, Digestion, Inductively Coupled
Plasrna Method &4

2) Digastion, Inductively Coupled Plasma Mathod ™
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Mathod®%2%

2) Ultrasonic Extraction, Gas Chramatographic
Mathodt4

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectramatric Methad® !
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod! 735

1} Wasta Extraction, Digestion, Inductively Coupled
Plasma Methiod™ 7

2] Digestion, Inductively Coupled Plasma Method™ ¥
1) Waste Extractlen, Digastion, Flane Atomic Absorption
Spectrametric Method®+14

Z) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*#™

3) Digestion, Flame Atormic Absedption Spectrametric
Method™

4) Digestion, Inductvely Coupled Plasma Method™!

fiu $Tuau 125 FIEnTs

diiu
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et

1

Acenaphthene

Acetons

1) Ultrasonic Extraction, Gas Chromatograghic
Merhod'lll.'m

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectronmetric Mathod 55

Puree and Trap, Gas Chromatographic/Mass

Spectiometric Mem-

3 Aidrin.,

iy

[P

Fahaned

20

21

3

24

25

26

27

28

s

30

Benzolg.hiperylens

Beryllium
BislZ-chloroathyl Jether

Bis(2-ethylhasyliphthalate
Bromodichloramethans
Bromoform

Butanol

Buty| berzyl phthalate

Cadmium

Carbazole
Carbon disulfide
Carbon tetrachloride

Chiordane

p-Chioroaniline
Chlorcbenzene

Chiorodibromomethare

1} Ultrasonie Extraction, Gas Chromatographic
Methodi022l

2} Ultrasonic Extraction, Gas Chromatographlc/Mass
Spectrometric Method '

Digestion, inductively Colpled Plasrma Methad ™

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad 22!

Ultrasonic Extraction, Gas ChromatoeraphicM™ass
Spectrometric Method!%

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 1295

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method

Puree and Trap, Gas Chromatoeraphic/ass
Spectrometric Method!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod/1024

1) Digestion, Flame Atomic Absorption Spectrometric
Method 4

2) Digastion, Inductively Coupled Plasma Methodt 1Y
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %4

Purge and Trap, Gas Chromatograghic/Mass
Spectrarmetric Methad?2

Purge and Trap, Gas Chromatographic/iass
Spectrometric Method™=

1) Ulrasonic Extraction, Gas Chromatographic
N‘e(mm}?l

2) Ultrasonic Extraction, Gas Chromatograghic/Mass
Spectromietric Method! 146

Ultrascnic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2%

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method! 24

Purge’and Trap, Gas Chromatoeraghic/Mazs

31 Chioraform.,
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33

32

33

34

v
38
39

41

Chiloroform

2-Chlorophenct

Chrarmium

| Chrarmium (1)

Chramium ()
Chrysene

Cyanide
24-0
boo

DOE

ooT

bibenz{a, hlanthacene

Purge and Trap, Gas Chiomatographic/fass
Spactrometric Method'*

Ultrazonic Extraction, Gas Chroratographic/Mass
Spectrometric Methed ™1

1) Digestion, Flarme Atomic Abcarption Speciramatric
Methad ™%

2) Digestion, Inductively Coupled Plasma Method ™
1] Digestion, Flame Atomic Absorption Spectromatiic
Method, Alkaline Diestion, Colarimetric Method,
Caloulation!"1038!

2) Drgestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;

Caleutation 1249

Alkaline Digestion, Colorimetric Method™'™

1} Uitrasonic Extraction, Gas Chromatographic
Method1ae!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatic Method !

Extraction, Distillation, Colormatric Method @241
Ultrasonic Extraction, Gas Chromatographic Methad®!
1) Utrasonic Extraction, Gas Chromatogragshic
Méthcﬂlllz'dl

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometic Method 15

1) Uitrasonic Extraction, Gas Chromatographic
Methad"*#

2} Ultrazonic Extraction, Gas Chromatographic/Mass
Spectromstric Method!*%/

1) Ultrasonic Extraction, Gas Chramatagraphic
Method !

2) Ultrasonie Extraction, Gas Chromatographic/Mass
Spectrametric Methoo 02!

1} Uttrasonic Extraction, Gas Chromatographic
Methodltta

2) Ultrasanic Extraction, Gas Chrgmatographic/Mass
Spectrometric Method”

A
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FEhmied

43

45

ary

49

51

53

54

55

57

58

58

Di-n-butyl phthalate

1,2-Dichlorobenzene

1.3-Dichlorobenzena

1,4-Gichlorobenzens

3,3'-Dichlorobenzidine

1.1-Dichlcroethane

1,2-Dichloreethane

1,1-Dichloreethylens

cls-1 2-Dichlaraethyiene

trans-1,2-Dichlaroethylens

2.2-Dichiezophenol

1, 2-Oichlorpopane

1,3-Dichloropropane

1.Z-Dichloroprapene

[Dhelcirin

Diethyl phthalate

2 4-Dirmethylphenct

Ultrasonic Extractlon, Gas Chromatographic/Mass
Spectrometric Method! ™
Purge ard Trap, Gas ChromatographicMdass
Spectrometric Mathod 225
Purge and Trap, Gas Chromatographic/tase
Spectromietric Method 22
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 225
Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrarmatiic Method22
Purge and Trap, Gas Chromatographic/Adass
Spectramatrlc Method! 22
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 122
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 2%
Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Method(!225
Purge and Trap, Gas Chromatceraphic/Mass
Spectrometric Metnod#2*

itrasonic Extraction, Gas Chromatographic/Mazs
Spectrometric Method!'92!
Purge and Trap, Gas Chromatographic/Mass
Spectrarmatric Method!5
Puree and Trap, Ges Chromatographic/Mass
Spectiometric Methadh =
Purge and Trap, Gas Chromatographic/iass
Spectromietic Methad?5
1) Ultrasenie Extraction, Gas Chromatographic
Methad!21
2) Ultrasonic Extracticn, Gas Chromatographic/Mass
Spectromatric Method!™#
Uitrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Methad" %9

Ultrasonic Extraction, Gas Chromatcaraphic/Mass
Spactrometric J-"nethod“‘""ﬁ'a

43 Disn-butyd, phihialate..

A

Lan

ATHET

Wiwsek

62

53

&t

65

66

a7

a9

70

24-Binlrophernol

2,d-Dinitrotoluens

2, 6-Dinitrotaluene

Di-p-Cectyl phthalate

Endosulfan

Endriry

Ethylbenzane

Fluoranthene

Fluorene

Heptachior

Heptachlar eporide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 424

Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometic Method!**

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatvic Method! 1

Uttrasonic Extraction, Gas Chrormatographic/Mass
Spectrometric Method %8

1) Ultrasonic Extraction, Gas Chromatagraphic
Metmlnm

2} Ultrasonic Extraction, Gas Chromatoeraphicfass
Spectrometric Methoc 120

1} Ultrasonic Extraction, Gas Chromatogmphic
Method 1822

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectremetiic Method %24

Purge and Trap, Gas Chrormatographic/Mass
Spectrometic Method!

1) Ultrasonic Extraction, Gas Chramatographic
mtmﬂ‘iﬂﬂﬂl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method! "

1} Ultrasonic Extraction, Gas Chromatograghic
Method 12

2) Ultrasonic Extraction, Gas Chiomatographic/fass
Spectrometric Mathod 'A%

1) Uitrasonic Extraction, Gas Chromatoeraphic
Methad1oes

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Mathod! 24

1) Ultrasenie Extraction, Gas Chromatographic
Methad®a!

2) Ulgrasonic Extraction, Gas Chi
Spectrametic Method!

tographic/Mass

T1 Hesachiorobenzene.,,

&0 2 4-Dinitrophenct.,

b

Iy

aiuRTiY

AFhaTe

it

T2

73

i

T6

i

T8

B0

81

82

Haxachlorobenzene

Hexachlora-1,3-butadiens
r-Hexane

O-HCH

B-HcH

Y-HCH

Haxachlorocyclopentadiens

Hexachloreethane

Indenall,2 3-cdipyrane

lsophorons

Lead

Manganese

1) Ultrasonic Extraction, Gas Chramatographic
Mot

2) Ulirasonic Extraction, Gas Chromatographlcivass
Spectrometric Method 2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*%

Purge and Trap, Gas Chromatographic/Mass
Spectramatric Methad! 42

1) Ulerazonic Extraction, Gas Chromatograghic
Mathiod 4!

2} Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method 45

1) Ultrasonic Extraction, Gas Chromatographic
Method!a

20l & ion, Gas Ch ahic/ M
Spectrometric Method>

1} Ultrasonic Extraction, Gas Chromatographic
Mﬁrhﬂd:ml

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 224

Ultrasanic Extraction, Gas Chramatographic/fMass
Spectrometric Method'##

Uitrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Mathod!20

1) Ultrasanic Extraction, Gas Chromatographic
Mmmllu)dl

2} Uitrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad! 29

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 22

1) Digestion, Flame Atomic Absarption Spectrometric
tthad ™14

2} Digestion, Inductively Coupled Plasma Methad™ ¥
1] Digestion, Flame Atomic Absorption Spettrometric

Method™ 4

2) Digastion, Inductively Coupled Plasma Metmd"-

B3 Mercury...
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AT

it

8%

86

a7

B9

Mercury

Methanol

Methaxychior

Methyl bromide

Methylene chlarida

2-Methylphenal

| 2-Methylnaphthatene

1) Digestion, Cold-Vagor Atomic Absorption
Spectrometric Methad™

2 Digestion, Inductively Coupled Plasma Methad'™'¥
31 Thermal Decomposition Amalgamation and Atormic
Absorption Spectromatrie Method ¥

Purge and Trap, Gas Chramatographic/Mass
Spectrametric Method! 1225

1) Ultrasanic Extraction, Gas Chromatographic
Method

2) Ultrasenic Extraction, Gas Chramatagraphic/Mass
Spectrometic Methad!'##!

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!™*=!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 225

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method 028

Uitrasanic Extraction, Gas Chromatographic/Mass
Spactrometic Method 42

-

90 | Methil tert-butyl ether Furge and Trap, Gas Chromatographic/Mass
Spectrametic Methad! 7
91 | Naphthalene 1) Ultrasenic Extraction, Gas Chromatographic
Metm:"}ﬂ.‘
2} Uttrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrametric Method! "
92 | Nickel 1} Digastion, Flame &tomic Assorption Spectrometric
Methad!"
2) Digestion, Inductively Coupted Plasma Method ™
93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric MethadH %
28 | N-Nitrasodiphenylamine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'
95 | N-Mitrosodi-n-propylamine Ultrasanic Extraction, Gas phic/Mass
- Spectromatric Methodlla'.
%6 Polychlorinated Bipheryls..
ot
iy AR AfaT
- 2T 34556
Heptachiorohipharyl
-2233a4 55 6-
Nonachlorosipheny
97 | Pentachlorophenol Ultrasonic Extraction, Gas ChromatographicMass
Spectrometric Method! 12
08 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Methog 024
2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spartrometric Mathod 0280
99 | Phenot Ultrazonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod 48!
100 | Pyrere 1} Ultrasonic Extraction, Gas Chrermatographic
Method 124
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method!*##
101 | Selenium 1) Digestion, Hydride Generstion/Atamic Absorption
Spectrometric Method ™
2) Digestion, Inductively Coupled Plasma Method! ™
102 | Silver Digestion, Inductively Coupled Plasma Method
103 | Styrene Purge and Trap, Gas Chromatoeraphic/fdass
Spactrometric Method 12
104 | 1,122 Tetrachicroethana Purge and Trap, Gas Chromatographic/fass
Spectromitiic Method™ 2
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 24
106 | Tedusne Purge and Trap, Gas Chromatograpnic/Mass
Spectrometic Methad''22
107 | Toxaphene Ultrasonic Extraction, Gas Chromatoqraphic Methad! 24
108 | TPH {CsCa) 1) Purge and Trap, Gas Chromatographic Mathed ™!
2) Purge and Trap, Gas Chromateqraphic/Mass
Spectrometric Method! 5
109 | TPHICCid) Ultrasonic Extraction, Gas Chramatographic Methad! %!
110 | TPH {CosgeCas! Ultrasenic Extraction, Gas Chromatographlc Methad! 271
111 | 1,2,8-Trichlorobenzene Purge and Trap, Gas Chr; 55
| Spectromietric Memi““f |

112 1,1,1-Trichloroethane. .,

Lt EREHA T AFhmTed
%6 | Polychiornated Biphenyls 1) Uttrasonic Extraction, Gas Chromatographic
- Aroclar 1016 MethodH=#
- hroclor 1221 2] Ultrasonic Extraction, Gas Chromatographic/Mass
- Aroclor 1232 Spectrometric Method! 2%
-Aloctor 1282
- Aroclor 1248
- Aroclor 1254
- Amclor 1260
Potychiorinated Biphenyls Uitrasonic Extraction, Gas Chrormatographic
- ZChlorobiphenyl
- 23-Dichlarabiphenyl
- 2. 5-Trichlorobiphenyd
- 4. 5-Trichlorobiphard
- 22,35 Tetrachlorobiphenyl
- 22 55 Tetrachlorcbiphenyl
= 23 A4 - Tetrachlorobiphenyl
22345
Pentachicrobiphenyl
-22455-
Pentachlorobiphenyl
~2330 6
Pantachlorobiphenyl
- 2203005
Hexachlarabiphenyl
-2,&.38.55-
Hexachlorobiphenyl
- 223556
Hexachlorobiphenyl
S2TANSS
Hesachlorobiphenyl
- 22533445
Heptachlorobipheryd
2234855
Heptachlcrabiphenyl
-&23448 56
Heptachlorobigheryl
-2234'556.
N
R wrTuaie TRl
112 | 1,1.1-Trichlaroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2
113 | 1,1.2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ' **
114 | Trichloreethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad 1457
115 | 24,5-Trichlorophenol Ultragonic Extraction, Gas Chromatographic/Mass
Spactrometiic Method! %4
116 | 246 Trichiorophenal Ultrasonic Extraction, Gas Chramatographie/Mass
Spectromietric Method
117 | 13 5Trimethylbenzene Purge and Trap, Gas Chrorr.atographiUMass
Spectrometric Method 221
118 | Vanadium Digestion, inductively Coupled Plasra Methad™
11% | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 45
120 | Winyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#2
121 | m-Xylene Purge and Trap, Gas Chromatoeraphic/iass
Spectrometric Method 55
122 | o-dylere Purge and Trap, Gas Chesmatographic/Mass
Spectrometric Method 24T
123 | p-Xylens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 24
120 | ¥ylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**®
125 | Zinc 1) Tigestion, Flame Atormic Absarption Spectrometric
tathod™ ¥
| 2) Digestion, Inductively Coupled Plasma Method™
wnatifieia
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3, awwidmnssufuadasuvin s, glofimsneiide, fanieds 4 nqavme:
FEouufaniaaus, 2547,

4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastawater, 237 ad, Washingtan, D APHA, 2017,

5. United States Envirenmental Protection Agency, Standards of Performance for
New Stationary Sources, 40 CFR &0, Appendix A, 2013,

6. United States Environmental Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1957,

7. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Mathods, Acld Digestion of Sediments, Sludges, and Solls.
SW-846 Method 30508, 1596,

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Alkatine Digestion for Hexavalent Chromium.
SW-Ba6 Method 30604, 1994

9, United States Environmental Protection Agency. Test Methods for Evatuation Selid
Waste 3, Physical/Chernical Methods, Separatory Funnel Liguid-Liquid Extraction, SW-846
Method 3510C, 1996,

10, United States Environmental Pratection Agency, Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,

11, United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003,

12, United States Ervronmental Protection Agency, Test Methods fior Evaluation Solid
Waste Physical/Chermical Methods. Closed Systemn Purge and Trap and Extraction for
Volatile Organics in Soll and Waste Sample. SW-846 Method 50354, 2000,

13, United States Environmental Frotection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-B4& Mathod 60100, 2014,

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

15. United States Environmerital Protection Agency. Test Methods for Evaluation Salid

Waste Physical/Chermi g Arsenic (Atomic Absorption, Gaseous Hydride), SW-846
Method TO614, 1992

16, United States..

-

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Total and Amenable Cyanide ; Distillation. SW-246
Method $010C, 2004,

29. United Siates Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Fhysical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 90134, 2012

30. United States Envircnmental Protection Agency. Test Methods far Evaluation Salid
‘Waste Physical/Chemical Methods, Cyanide In Waters and Extracts using Titrimetric and
Manual Spectrophotometric Proceduras, SW-846 Method 9014, 2014,

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

32 United States Erviranmental Protection Agency. Test Methads for Evaluation Soljd

Waste Physical/Chemical Mathoks. Sell and Waste pH, SW-846 Method 9045D, mm-

s I o ki ner §6 proert

gl

16, United States Environmental Protection Agency. Test Methaods for Evaluation Salid
‘Waste Physical/Chemical Methods. Chromium, Hesavalent (Colorimetric). SW-848 Method
T196A, 1952,

17, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chamical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique), SW-845 Method T4T0A. 1994,

18. United States Ernironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Solld or Semisolid Waste (Manual Cold-
Vapor Technlgue). SW-846 Method T471B, 1998,

19. United States Emironmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Solids and Solutions by Thermal
Decompasition, Amalgamation, and Atomic Absarption Spectrophotometry, SW-846
Method 7473, 2007,

20, United States Environmental Protection Agency. Test Mathads for Evaluation Solid
Waste Physical/Chemnical Methods. Selenfum (Atomic Absorption, Borohydride
Reduction). SW-B46 Method T742, 1594,

21. United States Emvirenmmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Nonhalogenated Organics Using GC/FID. SW-B46
Method BO150, 2003,

22 United States Enyvironmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
5W-B46 Method BOB18, 2007,

23, United States Enviranmental Protection Agency. Test Mathods for Evaluation Solid
‘Waste Fhysical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography, SW-846 Method BD82A. 2007,

24, United States Ernironmental Protection Agancy. Test Methads for Evaluation Solid
Waste Physical/Chernical Methods, Polynuclear Aramatic Hydrocarbons. SW-846 Method
8100, 1980,

25, United States Environmental Protection Agency. Test Methads for Evaluation Soiid
Waste Physical/Chernical Methads, Valatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018,

26, United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physicat/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2016,

27. United States Ernironmental Protection Asency. Test Methads for Evaluation Solid
Waste Physical/Chernical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentaflucrobenzylation Dervatization. SW-846 Method 81514, 19

28, United States...
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Calibration Certificate

Certificate No

2201783-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Address: 3 Sol Udomauk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pageiels

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Modal: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE WAT.010/2553
Order No.: 2201793

Operation No.:
Date of Receipt:

Date of Calibration:

Calibrated by

Sciontist {

Date of lssue: 1 March 2022

M Phscaphat Tusajit

2201793-001

21 Fabruary 2022

1 March 2022

Approved by

Specialist, Divisian of Calibration Laboratory

Responsible for the Technical Management Taam

e uncariainties ara far a confidence prababdity of approxinately B5%.

t the comesponding
Food ieatute

@ETs ATUAN

9

Calibration Report

Certificate No. 2201TILDH-01
Equipmant; pH Mesar Resoltion: 001 pH
Manutacturss: Mot SwvinEaey
Sarial Ho. Tyoe: Banch fop
LT UAE WAT 010
Date of i 1 March 2027 Fage 3ol 6
Callbration Results:
1. Calibetion of pH Mutnr
[ Numinal Uncartainty Cowmrage Facar
BH T {amvy (L]
058 200
vo8 200

50150 o 200
0om [ 21

50,158 zno

- 0.58 200
(2] 00

20

2, Calitiratian of ph Maber with Hinctmde { Munus

Enulpmast: Typo:
Manufachurer: Modst
e A
Perfarmancs of Usstrods system
Gortified Value Ay inticond: Raiing [F— Unemtairty Coverage r,mr_hl
@5 cip o e e 15
100 18 56,25 007 200
i
T = 613

FC

00 Date: 14-12-61

mna'\'iv[i;@gfuﬂu
9

Calibration Report

Certificate No.: 22017300101

Equipmant: o W

Munufacturer  METTLER TOLS

Sarial No.:
10 M)

Dats of C Paged ot

Location

[mvirenment Gandition: Asiert Tamperatura: | T Relative Humidy: | 53 =8 | %

wnltun

Condition af Equipment:

Condition of this Fesults of Callbration

02 basad on dienct magsumement by Lsng sandard voltage nattramr and certed

iorason Mathod = houz= method | #-GC-
rberecn milarial (CRM)
2 Raererce Slandarcs | Certfies A
Inmtrumen Sarial /10 N Due Datg
2.1 DC Vicltaga Calibrator Fr00007 4

Digral Themomedsr 30 Dcmbar 2022

ary 2023

18 Aget
10Aped 2022
o e 7.00 [Standerd pk buffer Soum 16 March 2022

fior 18 iracesie o Tha It

satrumants Ne 2.1

32 rtrumante No.2 2 Labaratary Ascredtion o Caltimtion Mo 9061

iy He.28

1025 Laboratory Accredtion of

ration

3.4 Carified Aufarancs Matral N

Tacmabl i Preacy measurement mothod. Has
themomet

o4 cal wsing calliraied
barnmeiar, and nanavolimeter The Standand Saliticn
eparafion, and cectfied by CPAzhem Lid dind o 150 1

o IS0IEC 17025

35 Carifud Reforence Mamrial No.

wacoatm . BN Fef HIT Lo 3004

4 Thiw cutinin s pecifiat

iy for s b

1w ciemied

S This resul of o

bratio was heuni RECUTIR 8 Shown |

112 Reveion: 00 Dt

Calibration Report

tandI9 HPIUAN

Certificate No.: . 0101
Equipmant: Cagital Themnametes with RTD (pH Muter)
Resciution: (R Modal  SwvenEasy pH
Saral No ALEETS OHo:  LAEWATD
METTLER TOL
Data of Calibration: Page daf 8
Location:; Chemizal Calbeatian Laboraiory. NATIONAL FOOD INSTITUTE
Environment Condition: Armnient Temperalure Mo s 1 g
Ralative Mumidty Si% & 2%
Condition of this results of Calibration:
1 " Muthog muthed: W wilh siBndard Iharmemsian
' willl 8 koW semperature
2 Refererce Sundan
Sarinl No Certificate Mo Due Date Through

PEL-T Dag:

3-Jun2z TIETR

& Basic, SIN: 3415622

lan of Calbrat

F-C5-012 Revsion: 0O Data.

anaslumuny



Certificate No.:

Calibration Report

2201793-001-01

Calibration Certificate

Equipment: Digital T et with RTD {pH Mater)
Resclutian [ SE -] Modal  SevenEayy pH
Saral Ne 1231188210 ONo:  UAEWATLD
Manufachurer METTLER TCLEDD
Date of Calibration: 1 March 2022 Pagndofd
Calibration point: 154,250 end 35.0 c

Calibration result:

- The probe was immersed m liquid bath or dry bath o a minimum depthal 100 mm
- Dmpeription af prabe, madal ik 1] HiA
Dimensian of prose © Dameter 4 mm. Length W0 mm

Sneath material

Staress Sieel

= . Standard Uneartainty
UuCTRensing  (TH| L oo Corfection Vakin ('C) B
151 15,006 a1
= 25004 0.1 o0ss
361 35002 a1 aom

L]

- LILKT" ; Urit Undur Calentisn

The eaar
approwimately

.

[T pr—

cartainty of messremen] was basse on siandard uncerarty mubioied by coverage factor k= 2, providing & lewsl of confidence of

F-CE-012 Revaion: 00 Date: 14-12-81

anasluauan

Certificate No.: 2200708-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
kok 10260
Fagelefd
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.,004/ 2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by  Mr.Worapob Sooktong Approved by
Scientist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team
The fora of app! 95%

This Certificate & ksued in sccordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
whith has assessed the measurement capability of the laboratoey and Its traceability to recognized national standards and fo the

units of readized at the g naticnal standards laboratory, This certificate t b r;ﬂm ather

than in full sxcept with the prior written approval of the National Food Institute.
F-C5-008 Aeagon; 00 Date: 14-12-61

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Electronic Belance Manufacturer:  METTLER TOLEDD
Model: A 105 OR Resolution: 000001 & 0.0001 g
Serial No.: 1122100608 10 Nour LAE WAL 0042546
Capacity: 110 g
Date of Calibration: 24 Novermber 2071 Page2ofd
Ct Amiblert 20 + 05T Relstvelumidty ¥ o+ 1 %
Place of Calibration: Baiance Room, UNITED ANALYST AND ENGINEERING CONSULTANT 0O, LTD.

Condition of Equipment: Gooo Candian
Condition of This Results of Calibration:

1. Cafibration Method: NFI Methad W-MA-D01  Ir-Houss Method bassd on LUKAS Lab 14 : 2019
2. Referance Standards:

Reference Standard ~ Model ~ SerialNo,  Calibrated By  Certificate No.  Due Date

Searclart Wekght Class £2 1-500mg 15850 = Ma0111955 28 Noverber 2021
Stardar Waight Class £2 15000 158 Tes M20111965 28 Nevestber 2021
Instrument Model Serial No, Calibrated By  Certificate No. Due Date

Therme-Hygro Meter 1AL mnwehl BTHOOYSS  Quaity Rebom QR 18 February 2022

3. This certification is traceable to S UNIT

4, This certificste was tertified coly for the retrument we calbrated.

5. This resuif of calibrabion was found accurste & shown on datn and pace of miliraton any,
Calibration Results:

1. Repeatability of Reading:

Mominal vaue ([ g ) Standard Deviation of Reading [
15 0.0000057
3 0.0000084
] 0.000053
100 0000048

2. Off-Center Error:
& mass of 50 g wasplaced snd moved 1o various posiion on pan.
The balance reacing olrtained ks ghvan in the tabla,

o o a_o
ey o]
o o o)
Gl mi
1 z 3 ] 5 & [Maximum Ciffaranca)
t o dj¢ g a1t g dfC g J1C g 31C g ) { g ]
50.0000 50.0000 49,9999 50.0000 49.9999 49.9909 0.0001

lenMT uty

F-CS-012 Revision: 00 Date: 14-12-61

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Bactranc Balance Manufacturer;  METTLER TOLEDD
Modal: £ 105 DR Resolution: 000001 g/ 0.0301
Serial No.: 1122100406 IO Mo.: LIAE WAD.004/2545
Capacity: 110 g
Date of Calibration: 24 bovember 2021 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 0-100 g
Calibration Adjustment: Intermal Callbration
3. Departure from Nominal Value: ( Range: 0 - 30 9 ; Reschution: 0.00001 g
Nomingl Vaiue Stancard Value Auerage Reading Coerection Uncestainty Converage Factor
[ {0 L R [ g ) L& g ) x
Usicad 0000000 0.00000 0.00000 20000089 200
0.0 10,0005 0.01000 0.00000 0.000011 200
0.0 0.018957 0.00000. 000000 0.000012 100
0,05 0.050003 0,05000 000000 0,000011 200
01 0100002 0.10000 000000 0.000012 200
0.2 0:200004 020000 0.00000 2.000013 200
0.5 0.40954 0.50000 -0,00001 0.000014 200
1 12006 1.00000 -0.00001 0.000036 200
2 1555580 156996 000001 0.000019 )
5 4.995979 4.59556 0.00000 0.000022 200
10 10.000026 5.00054 0.00009 0.000074 200
20 20.000037 18.50001 000013 0.000099 200
30 30.000063 30,00000 000006 000013 200

ten AU

F-(5-012 Rewision: 00 Date: 14-12-61



/

nfi

National Food Institute, Ministry of Industry, Thaland

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORMIRATE SERVICES d

NST-THI IS 47635
CALIRNATION $087

S PATTANAKAKN
WAE-TIBI-TSA T2

CALIBMATION (088

Cert.No.: ZZMM210
Page.: 10i3

Calibration Report
Certificate of Calibration

Certificate No.:

2200708-001-01

Equipment : Electronic Balance
Equipmaent: Bectrone Balance Manufacturer: METTLER TOAEDC
Model: A% 105 DR Resalution: 000001 g/ 10,0008 o Manufscturer:; Matiter Toledo
Serfal Na.: 1122100406 1D Nou: LIAE WACLDD4/ 2545 Model : XSR205
Capacity: 110 g
Date of Calibration: 24 tcvember 2021 Page 4 of 4 e S
Calibration Results:  (Continued) 1D No. : UAE WAO 012125683
Calibration Range:  0-100 E
. y 4 - Submitted by : United Analyst and Enginearing Consulant Co. Lld.
Suitiration Adjuabstnt: Tl Cribmion 3 Sol Udomsuk 41, Sukhurmvit Road,
3., Departure from Nominal Value: { Range: 31 - 100 g ; Resalution: 0.0001 g ) Bangchak, Phakhanong,
Bangkok 10260
Nominal Vakse Starciard Yo Mvenage Reading Correction Uncertainty Coverage Factor
{6 3 Loy [y (g g " Location : Balance Room
= L oo s —— £ s 20 Received order ; 26 Aprl 2022
. Lt LB} AL 24 B Calibration Date : 286 April 2022
50 43.9995 49,9998 0,001 000016 200 Ambient Temperature ; 15°Clo40C
5 3499557 54,9998 0,000z 200016 F22) Relative Humidity : 30 % to 90 %
ke - L e e e Calibrated by : Kunchit Promprat
5 6500000 54999 0000 000018 200
m 000003 53,9999 10001 000019 200 Appeoved iy
7 7500001 74.9999 1.0001 0.00020 200 Ap
[} B0 00005 73.9098 0.0003 000021 200 { ) Pomnthippa Tameyakul
& £5.00003 84,9008 10002 900022 2m () Malee Butkrusa
50 _ Eaowm 25,9990 1.0002 000021 200 § 1l
100 799997 93,9998 0,000 Q.00020 200
Issue Date © 28 April 2022
The Uncertainties are for a confidence probability of spproximately 95%
The neparted unceraimty of messurerent was biased on & standard uncertainty multiplied by & coverage I
evel of confidence of approsmatey S5 %,
e \a AU nmhidRs
F-C5-012 Revision: 00 Date: 141261 %

&

Equipment : Elecironic Balance Cert.No.: 22MM210 Equipment : Electronic Balance Cart.No.: 2ZZMM210
Condition As-Received ; Used ltem Page: 20f 3 Condition As-Received :  Used itam Page: 3of 3
Reference : 2204-05420C-1 Reference : 2204-05420C-1
Procedure used :- Result of calibration E) 3 0 &
Callbration were conducted using in-house calibration procedure CP-0OBD1 according to dinact 2. Effect of off center loadini alle
measuroinent method againet standant welghl A mass of 100 g was placed lo various position on the pan 2 AN A @lo
Condition of this resuit of calibration The weighing machine reading error abtainad is given in the table =3 Trork Frard
1. Reference standard instrumenis:: Maximum difference between
lbsthimants Model SerfalNo.  IDNo.  TestreportNo.  Duedate Position1  Position2  Position3  Position 4 Position 5 off-center and central loading
1) Standard Weight Set (E2) 15884 - TORC138 M-0009-21 3 Feb 2023 (g) lg) (a) (a) (g} tg)
2 This certificate is valid only 1o the item callbraled on date and place of callbration. 0.0002 -0.0001 0.0000 -0,0002 -0,0002 0.0002
3. This reasult of calibration was made on at tha paint ified by
4. This cerificate is not cedified for any commercial transaction. 3. Departure from nominal value
5. Thia certification ks 1o the i System of Unit, Balance Measurement Coverage
Result of calibration () Without / (*) After by Intemial Calibration Appiied Weight Reading  Corection  Ungertainty Factor
Range capacity : 0 g to 81 g Resolution 0.00001 g (a) (gl (gl (tmg) (k)
B1 g to 220 g Resolution 0.0001 = Unioad 0.00000 0.00000 0.016 213
Before Adjustment : 005 0.05001 -0.00001 0.016 213
Balance Measurement Coverage a1 0.10001 -0.00001 0.7 211
Applied Welght Reading Carrection Uncertain Factor 1 1.00002 -0.00002 0.019 %09
lg) lg) lg) (tmg) (k) 5 5.00003 -0.00003 0.026 2.00
80 £0.00004 _0.00004 015 200 20 20.00008 0.00008 0.049 2,00
200 199 9999 +0,0001 0.35 2.00 50 50.00010 -0.00010 0.080 2.00
After Adjustment : 80 B0.00014 -0.00014 015 2.00
1. Determination of the standard deviation of machine (n=10) %0 100.0001 -0.0001 o 200
Applied Welght Standard Deviation i 150.0001 -0.0001 029 200
() of Reading (g 200 200.0001 -0.0001 0.35 2.00
&0 4.000008
200 0.00005 The reported uncertainty of measurement was based on & standard uncerizinty multiplied by & coverage

tenendllaHidh

factor k | providing a level of confidence of approximately 85 %,

-olo-

tenmndLiHRIH



TECHNOLOGY PROMOTIC
CORPORAT

ASSOCIATION (1
T CALIRER.

VICES 3: KOUMED

TI40 PATTANAKARN ROAD SO 1H
T

WRC-TELTIRTTIZN
CALBRATEIN ta0E

ANELANG
27 FAN.G

Cert. No.: 21TM1876
Page.: 1aof 3

Certificate of Calibration

Equipment : Hot Air Qven

Manufacturer : Memmern

Madel : UF 55

Serial No. : B216.1666

10 No. UAE.WAD,027/2559

Submitted by : United Analyst and Englnearing Consultant Ca.,Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanang,
Bangkok 10260

Location © Lab Floor 2

29 October 2021
29 Oclober 2021

Received Order :
Calibration Date :

Ambient Temperature : (26 10)°C
Relative Humidity : (50+30) %
Calibrated by : Kunchit Promprat

— I

Approved Signatary

{ ;) Pormthippa Tameyakul
(/] Malee Butkruea

{ ) Suwit Imjai
Issue Date ; 4 November 2021
The Uncertainties sice for a e probability of approxi y 95 %

tenm3lumugu

Equipment : Hat Alr Qven Cert, No.: 21TM1876
Condition As-Received ; Used ltem Page.: 3ol 3
Reference : 2100701084

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc* T Temp Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
() ('c) Lc) (£°C) () [*C) | (#*C) k
104.0 104.0 104.0 0.11 0.52 0.72 0.42 2
140.0 140.0 140.0 0.25 1.1 1.4 1 s
1800 180.0 180.0 0.18 0.87 1.2 1.1 rd

Calibration [ 1 T {°C)
Point Paosition
(°c) 1 2 3 4 5 6 7 ] 9 (ref.)
104.0 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.156 | 103.907
140.0 140,309 | 140.730 | 140.426 | 140.270 | 139.531 | 130.666 | 140.067 | 138885 | 139.750
180.0 180.598 | 180.339 | 180.755 | 180.619 | 179.716 | 179.829 | 180.204 | 180.365 | 170.975

Average” : The average of 30 values In each position,

Temperature stabllity : One-hall of the greatest maximum diff of d P at any one sensor.
Temperature uniformity : The maximum difl al | at any sensors and the measured
temperatura &t the reference location which are observed at the same tima or at as cose an observation tima as
possible o the temp pattern or b geneity within the chamber under steady-state conditions.
Qverall : The Diffe of the £ and rmini ghout i
UUC™ : Unit Under Calibration

Note - The reporied uncertainty of measurement was included stability and excluded uniformity |

The reported uncertainty of measurement was based on a standard unceriainty multiplied by a coverage
factor k, providing a level of confidence of approximately 5 %.

~olo-

tenmsainngu

Equipment :
Condition As-Received :
Reference :

Hot Air Ovean
Used ltem
2010-07010C-1

Cert. No.: 21TM1878

Page.: 2of 3

Procedure Used :-

Calibration wera conducted using calibration procadurs CP-0T0Z2 according to direci measurement
mathod with Data isition which 1 with i T Datector ( RTD }and
Thermocoupla Typa T.

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 345704 MY440BTBIT 21LM10 20 Jul 2022

2, This cerfificate is valid only o the flem calibrated on date and place of calibration
3. This certification is traceable to the IMemational System of Unit

Result of Calibration :- (*) Without Adjustment
Function of UUC" : Temperature Source
Fresh air satting : Close during
B. i Finished
. A Temp. (°C ) 28 28
REL.Humid. { % } 56 55
2 : Mf; AC Supply { Voit ) 230 230
H jha 3 Ref. Std. ID No.: @
Tz / Calibration Point
A
a7 Position - |{ 140, 180} °C| {104 )°C

21-15TC-01 15RTDZI11

21-15TC07 | 15RTD2M7
21-15TC-08 | 15RTD2/18
8 (ref.) 21-15TC-08 15RTD2/18

c= 50 om

1
2 21-15TC-02 15RTD2/12
3 21-15TC-03 15RTD2/13
Probe Installation Details ; Dimension of Chamber ; 4 21.15TC-04 1SRTDZ14
a= B0 om D= 033 m 5 21-15TC-05 | 1SRTDZ1S
b= §0 om W= 08y 5 21-15TC-06 | 15RTD2/20
H= 0.40 m 7
[

Capacity = 0.053 m?

tananslunaugu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ila
CORPORATE SERYICES 3t EQUIFAENT CALIBRATION AND TESTY g

SERVICES

AN AKARN ROAL

AN SUANLUANG BANGROE 10250

WEC-TIRN TN TIIE
CALIBRATION a6

THL TORAN T

Cert. No.: 22TM1450
Page: 1cf3

Certificate of Calibration

Equipment : Hot Air Cven

Manufacturer ; Memmart

Model : UF 55

Serial No. ; B216.1666

1B Ne. : UAEWAD.027/2558

Submitted by : United Analyst and Engineering Consultant Ca.,Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanona,
Bangkok 10280

Location : Lab Floor 2

Received Order :
Calibration Date :

18 October 2022
18 October 2022

Ambient Temperature : (26:10)%

Relative Humidity : (50£30) %

Calibrated by : Prescha Hlahib
Approved by

Approved Signatory
{ ) Pomthippa Tameyakul
{ ) Malea Butkrues
{ v} Suwit Imjai

Issue Date : 31 October 2022

pr ility of approxi Iy 95 %

wenansluaugy

A 0046800



Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received :  Usad Item Page: Zef3
Reference : 2210-D5750C-1

Procedure Used :-

Calibration were conducted using i CP-0OT02 ing to direct measuremant
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermaocouple Type T.

The temperature scale used was based on [TS-80,

Condition of this result of calibration
1. Referance standard instrument-

Instrument Model Serial No, Cert. No, Due Date
1 ) Dats Acquisition 345704 MY41021843 Z2LM4 10 Jan 2023

2. This certificate is valid only to the [tem calibrated on date and place of calibration
3. Thiz centification is traceable (o the Intermational System of Unit,

Result of Calibration :- (") Without Adjustment
Funetion of UUC™ : Temperature Source
Fresh air setting : Clazs during
| inni Finished
= F Temp. { °C } 29 30
REL Humid. ( % | a7 40
X ] AC Supply { Vot ) 221 220
g it
o
d {2 |a Ref. 5td. ID No.: @
n i | /v c ion Point
Wiz 2 B
- mf?f a8 Position:| (104)°C | (140,180)°C
K 1 1B-04RTD-01 | 21-04TC-01
2 18-04RTD-02 | 21-04TC-02
- A 3 18-04RTD-03 | 21-04TC-03
Probe Detalls : 4 18-04RTD-04 | 21-04TC-04
= 50 em = has 5 | 18-04RTD.05 | 21-04TC-05
b= 50 em . 4e0 & | 1804RTD-06 | 21087008
c= B0 em 2 s 7 | 18.04RTDOT | 21-04TC-07
Capacity = 0053 m 8 18-04RTD-08 | 21-04TC-08
9 {ref) | 18-04RTD-08 | 21-04TC-08

wnansluaaue
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE

TIPMENT CALTBRATION AND TESTING SERVICES

ANLLARG ILANGEOK, 10250

NEC-TISETIBITE2S
NEAT CALBRATION 0300

Cert. No.: 21TM1874
Page.: 1of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 260

Serial No. : VE16.0066

1D Ne. : UAE.MIC.032/2558

Submitted by : United Analyst and Engineering Consuliant Co.,Lid,

3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location : Micrehiology Laboratary (302)

Recelved Order ;
Calibration Date :

28 October 2021
28 - 28 October 2021

Ambient Temparature : {26z 10)"'C
Relative Humidity : {50230)%
Calibrated by : Kunchil Prompral

Approved by ! #
Ap Rnalory

[ ) Pomthippa Tameyakul

{ ¥ ) Malee Butkruea

{ ) Suwil imjai

Issue Date : 4 November 2021

The Uncertalnties are for a

[} ility of npproxi v 5%

Eguipment : Hed Adr Oven Cert. No.: 22TM1480

Condition As-Received : Used ltem Page: 3of3

Reference : 2210-05750C-1

Result of Calibration :- {* ) Without Adjustmeant

Function of UUC* : Temperature Source

Fresh air setting : Closa

Calibration | UUC* uuc* T Temp Overall .| Coverage
Point Setting | Reading stability uniformity Variation Facter
(S (cl {"c} (£°C) {"C) c) (£'C) k
104.0 104.0 104.0 0.061 1.3 1.7 0.42 2
140.0 140.0 140.0 014 23 24 14 2
180.0 180,0 1800 a.21 35 36 13 2

Ci Measured Temperature { °C |
Paint Position
(e} 1 2 3 4 5 65 7 ] 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.667 | 104.426 | 104,012 | 103828 | 104.370
140.0 138,189 | 135.189 | 138.808 | 139.550 | 140.266 | 139.822 | 1308.293 | 130385 | 140.360
1800 177,930 | 179.267 | 178.6843 | 179.753 | 181.011 | 180.083 | 179.496 | 178,743 | 181.278

Average® : The average of 30 values in each position

Temperature stability : One-nalf of the greatest difference of P at any one sensol
T : The of o at any sensors and the measurad
temperature al the reference locaiion which are obaerved at the same lime or at as close an observation time as
paossible to delermine the temparature pattern or homogensity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and minimum measured temperaturas throughout abservation
vuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reporied unceriainty of measurement was based on a y ip by a Ie
factor k, providing a level of confidence of approximately 85 %.
-olo-
'
wnaslumy
a 1133251
Equipment : Incubator Cert. No.: 21TM15874
Conditlon As-Recelved :  Used em Page.: 20of 3
Reference : 2110-06960C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according o direct measurement
mathod with Data Acquisition which connecied with Resistance Temperature Detestor { RTD ).

The temperature scale used was based on ITS-890.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No, Cert, No. Due Date
1 ) Data Acquisition 349704 MY44067817 21LMI0 20 Jul 2022

2. This cerfificale is valid only to the ftem calibrated on date and place of calibration.
3. This cerfification is traceable 1o the Intemational System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available i during
Beginnii Finished
3 Tamp. { “C ) 22 22
REL.Humid. { % } 59 B0
AC Supply | Valt | 226 226
H
5 Ref. Std,
Paosition :
St D No.:
s o 1 15RTD2I1
2 15RTD2/12
3 15RTD2H3
Probe Installation Details : Dimension of Chamber : 4 16RTD2/14
gs 50 em D= 0.50 m 5 15RTD2/15
wE B0 e W= 64 m 6 15RTD2/20
c= 50 om H= 0.80 m r 1SRTD2MT
Capacity = 026 m B Ea ki
9 (rel.) 15RTD21
L]
enmatunangy




ALTIRATION AND TESTING SERVICES

Equipment : Incubator Cert. No.: 21TM1874 = = | "
ANLUANG BANGEOK 10250
Condition As-Received : Used liam Page.: 3of 3 MEC-TisTiET I
CaLIEnATIIN F00
Reference : 2110-06980C-1
Result of Calibration :- {*) Without Adjustment
Function of UUG* : Temperature Source Cert, No.: 22TMET2
Fresh air setting : Mot Avaitable Page.: 1of 3
“ . . .
Calibration | UUC* uuc* Temp T Overall iy Coverage (.-l’.ftlﬁ[‘ﬂte Of Callbfatlﬂn
Point Setting | Reading stability uniformity Variation Factor
t°ch (*C) ey (£°C) ("G () (£"C) k
250 250 245 0.053 025 0.42 0.30 2 Equipment : Incubator
350 35.0 35.0 0.028 0.43 0.75 0.30 2
- Manufacturer : Mermimart
P (c)
P Featiion Modal = PP 260
("G} 1 2 3 4 5 [ 7 8 0 (ref.)
250 25007 | 24.988 24.843 24,694 24 653 24.8606 | 24872 24.694 24.786 Serial No. : VE18.0066
35.0 35340 | 35384 35.336 35307 34 680 35120 | 34813 34.096 35.088
Average® : The average of 20 values in each position. 1D No. : UAE, MIC. 03212559
Temperature stability : One-haif of the greatest il af at any ong sensor.
i : The i i of d at any sensore and the measured Submitted by : United Analyst and Enginearing Consultant Co. Lid,
temparature al the reference location which are observed at the same time or at as close an observation tims as 3 Soi Udomsuk 41, Sukhumwil Road,
possible to d ine the temperature pattern or geneity within the chamber under steady-state condilions. Bangchak, Phrakhanong,
Overall Variation : The D of the i and mini d temps i observation, Bangkok 10260
YU Ot Under Colltralion Location : Microbiology Leboratory (302)
Note : The reporied uncerainty of measuremen! was included stabdlity and exciuded uniformity .
The reperted uncertainly of measurement was based on a standard i iplied by a 0 Received Order : 3 May 2022
faclor k. providing a level of conf of approxi 85 %, Calibration Date : 5 May 2022
Ambient Temperature : (26%10)°%C
-obo- Relative Humidity : (50+£30 )%
Callbrated by : Frascha Hiahib
Approved by :

Approved Signatory
{ JPomthippa Tamayakul
{ ) Malee Butkruea

{ ) Suwlt Imjai
Issue Date : 11 May 2022
The Uncertainties gre for o c [0 ility of approxi L

lﬂﬂm‘ﬂlm&l

Equipment : Incubatar Cert. No.: 22TMETZ Equipment Incubator Cert. No.: 22TMETZ
Condition As-Recelved :  Used llem Page.. 2 of 3 Condition As-Received : Used liem Page.: 3of 3
Reference : 2205-00030C-3 Reference : 2205-D0030C-3
Procedura Used :- Result of Calibration :- {* ) Without Adjustment
Calibration ware using calibration | CP-0T02 ding o direct Function of UUC® : Temperature Scurca
methad with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) Fresh air setting : Mot Available
The tempersture scale used was based on ITS-80. Calibration | UUC* uuc* Ti Temp Overall Coverage
Sondiion of this result S cdlibtatic Point | Setting | Reading stability uniformity | Variation Factor
5 :::::::;andam Ins"umant-llodel Serial No. Cert. No. Due Date ed L e {20 iz L) [2%) u
Instrument Modet 2ena vy, ol TR aus et 25.0 25.0 25.0 G021 0.18 0.33 0,30 2
1 ) Data Acquisition 349704 MY&84067817 21LMI0 20 Jul 2022 6.0 36.0 6.0 0.077 0.96 18 0.33 2
2. This cedificate is valid only to the item calibrated on date and place of calibration
3 This is ble 1o the sonal Systam of Unit. Callbration T C)
Result of Calibration:-  (*} Withaut Adjustment Faint Position
Function of UUC* : Temperatura Source 1°6) 1 L 3 * . L i L 9 (ref)
Fresh air setting : Mot Available Environment during calibration 25.0 25.221 25146 25.127 25.113 24.968 24 886 24833 25.017 25.047
m Beginning | Finishad S6.0 | 35637 | 35238 | 36130 | 36515 | 36928 | 36.845 | 36530 | 367681 | 36113
Temp. (°C ) 25 23 Average” : The average of 30 values in each position.
REL Humid, [ % ) B2 &7 Temperature stability : One-hall of lhe greatest i i of ired P a1 8ny 0ne sensor.
AC Supply { Volt ) 221 221 Ti : The { diff of 1 at any sensors and the measured
" temperature at the reference lacation which are observed at the same time or at as close an observation time as
Fosition : Raef, Std. possible to determine the temparature pattern or homegeneity within the chamber under steady-state conditiens.
1D No.: Overall Varlation : The Difference of the maximum and minimum measured temperatures throughout cbeervation.
. / 1 18-18RTD-01 UuUC* : Unit Undar Calibration
2 19-15RTD-02 Note The raported unceriainty of maasurement was Included stabillly and excluded uniformity .
3 18-15RTD-03 The reporled uncertainty of measurement was based on a standard i ied by &
Probe installation Details : Dimension of Chamber : 4 10-1BRTO04 factor k, providing a level of of i 85 %,
as &0 om b= o5 m 5 18-15RTD-05
b= 50 em W= 060 m [ 21-15RTD-06 e
= &0 on W= 08 m z 19-15RTD-07
Copecty = 024 8 18-15RTD-08
8 {raf.) 18-15RTD-08

wenmslamuny, wennslamuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
SERVICES

0 BANGRIOR 10230

WEC-TIBTIATHZE
CALINRATICH atod

Cert. No.: 22TM562

Certificate of Calibration e
Equipment : Incubator
Manufacturer : Memmart
Model : IPP 260
Serial No. : VE15.0187
1D No. : UAE MIC.003/2558
Submitted by : Unitad Analyst and Engineenng Consultant Co. Ltd

3 Sol Udomsuk 41, Sukhumwit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location ; Microbiclogy Laboratary
Received Order : 7 April 2022

Calibration Date : ¥ Apdil 2022

Ambient Temperature : (28+10)°%C

Relative Humidity : (50+30)%

Calibrated by : Prawlt Sodavitchit

Approved by : !
Approved Swgnatary

[} Pornthippa Tameyakul
{#) Malee Butkruea

() Suwit Imjai
Issue Date : 18 April 2022
The Uncertuintios are for o confidence probahility of approximutely 95%

nnslaumugy

A 0040248

Equipment : Incubator Cert. No.: 22TM563
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2204-00160C-1

Result of Calibration :- {®} Without Adjustmant
Function of UUC™ : Temperature Source

Fresh alr setting : Closa

Calibration | UUG* uuc* Temp Temp Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(e {*c) (°cy (£°C) e (') (£C} k
35.0 350 350 0,12 0.53 0.78 0.30 2

Calibration Measured Temperature | °C )
Point Position
(¢} i | 2 | 3 [ 4 | 5 [ 6 [ 7 [ 8 [ 8frel
35.0 35170 | 35167 | 34.938 | 34.844 | 34.816 | 34.854 | 34.584 | 34730 | 34.780

Average® : The average of 30 values in each position,

Temperature stability : Cne-half of the greatest of P at any one sensor,
Temp i y : Tha i i of at any sensors and the measured
temperaturs at the referance location which are observed al the same time or at as close an observation ime as
possible to the temp re pattern or | ] within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temparatures throughout obsarvation,
uuc* :  Unit Under Calibration

Mote : The reported uncertainly of measurament was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertalnty multiplied by a coverage
factor k, providing & leved of confidence of approximately 95 %,

-olo-

wnenslumuau
a 1104309

Equipment : Incubator Cert, No.: 22TM563
Condition As-Recelved :  Used ltem Page.: 2o 3
Reference ; 2204-00160C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connacied with Resistance Temperature Detector { RTD ).

The temperature scale used was based on [T5-80,

Condition « of calibration

1. Refarance standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349704, MY44067817 21LM10 20 Jul 2022

2. This cerificate Is valid enly to the item calibrated on dale and place of calibration
3. This certification |s traceabie to the International System of Unit,

Result of Calibration :- {* ) Without Adjustment
Function of UUC” : Temperature Source
Fresh air setting : Close during
Beginning Finished
S 7 26 26
B0 B2
|AC Supply { Vol ) 220 220
H
Position : Rat. 812,
ID No.:
1 15RTD2/11
2 1SRTD2/12
W 3 15RTD2/13
Prabe Instaliation Detalls - Dimension of Chamber : 4 1SRTD2/14
a= 50 om D= 050 m 5 15RTD2N15
b= 50 em W= 064 o [ 15RTD2/16
c= 50 om H= 080 m d 15RTD2M7
Capacity= 028 8 15RTD2/18
g (ref.) 15RTD2/19
v
naslununy
a 1104310
LIAE FM.6,0.016-1(0/03-5EF-2020
o W &

References Certificate Number. : 22TM563

Equipment : Incubator

Model : IPP260

Serial No.: V615.0187

ID No. : UAE.MIC.003/2559
Manufacturer : Memmert

Calibration Point : 35 °C
Unit Under Calibration Setting : 35.0 °C

sUnmmiaTedlo uanegrill#Funisasuiioy ussdydnunl @ uansgadialdeu

o w a oo o
Amuagavuldnuiune...7,8 @aihsede).......
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CORPORATE SERVICES
S34 PATTANARARN ROAD 501 16, SUANLLAN
TEL. O2717-3000:-17  FAX. 02

ANILIANG BANTKOR 10250

Cert. No.: 22TM332

Certificate of Calibration Pagh.si1ary
Egquipment : ‘Water Bath
Manufacturer : Mammart
Model : WHNE 14
Serial Mo. : L416.0614
1D No. : UAE.MIC.020/2561
Submitted by : United Analyst and Engineering Consultant Co. Lid

3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiotogy Labaratory
Received Order : 17 February 2022
Callbration Date : 17 February 2022
Ambilent Temperature : (26+10 )G

Relative Humidity : (B0230)%
Calibrated by : Suwit Imjal
Approved by :

Approved Signatory
[ ) Ponthippa Tameyakul
() Malee Butkrusa

Issue Date : 22 Fobruary 2022

The Uncertai are for a confidence probability of approximately 95%

anasluaiugs

A (038096

Equipment : Water Bath Cert. No,: 22TM332
Condition As-Received : Used ltem Page.: 3 of 3
Raference : 2202-042400-5
Result of Calibration :- | * ) Without Ad|ustment
Funetion of UUC* : Temparature Saurce
Calibration uuc* uue* Average® Standard Reading | € )
point Setting Reading Position
L"G) e [ ] 1 2 3 4 5 (ref.)
445 44.5 44.5 44.546 44,517 44 513 44 537 44 578
50.0 50.0 50.0 50.08% 50.051 50.036 50,081 50.002
Calibration | Coverage
point L4 Factor
{'C) {("S) (2°C]) [+ k
A4.5 0.10 0043 015 2
50.0 0.11 0.042 015 2

Average® : The average of 30 values In each position

Uniformity : The maximum diff af at any sansors and the measured temperature
at the reference location which are observed at the same time or at s close an obaervation time s possible
ta ine the patiesn or within tha chamber under steady-state conditions.
Stability : One-half of the greatast iffe of at any one probe;

VUG : Unit Under Calibration

Note : The reported uncerlainty of measurement was included stability and excluded uniformity.

The réporled uncertainty of measurament was based on a siandard uncenainly multiplied by a
caverage factar k. providing a level of confidence of approximately 5 %

=o0o-

mnmﬂuMzu

a 1086052

Equipment : Water Bath Cert. No.: 22TM332
Condition As-Received :  Used ltem Page.: 2of 3
Reference : 2202-04440C-5

Procedure Used :-

Calibration were conducted using in-house calibration procadure CP-OT04  according to direct
measurement method with Data Acquisition which connected with Indusirial Platinum Resistance
Thermometer ( IPRT )

Tha tamperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument.-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acguisition 49704 MY44067817 21LM10 20 Jul 2022
2. This certificale is valid only to the iem calibrated on date and placa of calibration.
3. This certification is 1o the ional System of Unit.
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temparature Saurce
Enviranmental AC Voltage Supply
(Ye) [ %BRH. ) { Volt )
Beginning of Calibration il B85 229
Finished of C: i 22 56 230
Ref. Std.
ition :
Fosltion 1D No.:
1 FORC143
g 2 2 TORC144
p 54 T
A4 ok 3 7ORC145
4 TORC146
S{raf.} TORC147
Frant

Lanm'ﬂaiM

a 1096053

4 PATTANAK AN RO,
T

WSCTARTE T
CALRRATICN D908

. "
£,
ASOCTATION (THAILAND-JAPAN) ﬂ@_ &
3 LIBRATHIN AND TESTING SERVICES 1 -
il NLE, SUANLUANG BANCROK 10250

Cert. No.: 22TM233

Certificate of Calibration Fage 1013
Equipment - Water Bath
Manufacturer : Memmer
Modal ; WNE 14
Serial No. = L416 0606
10 M. : UAE.MIC.002/2560
Submitted by : United Analyst and Englneerng Consuftant Ca, Lid

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkekx 10260

Location : Micrabiology Laboratory
Received Order : 17 February 2022
Calibration Date 17 February 2022
Ambient Temperature ; [28%10)°C

Relative Humidity : [ 50430 ) %
Calibratad by : Suwit Imjai

Approved by :

Approved Signatory
{ ;) Pomthippa Tameyakul
{‘f} Males Butkruea

Issue Date : 22 February 2022

"hie Uncertuintics are for o confidence probability of approximately 95%

“anaslumuny



Water Bath
Used ltem
2202-044400C-3

Equipment ;
Condition As-Received :
Reference :

Cert. No.: Z2TM333
Page.: 2o0f 3

Procedure Used :-

Cafibration were conducted using In-house calibration procedure CP-OT04 according 1o direct
measurement mathed with Data Acquisition which connectad with Industrial Piatinum Resistance
Tharmaomeatar | IPRT ).

The lemperalure scake used was based on ITS-80.
Condition of this result of callbration
1. Reference standard Instrument.-

Instrument Model Serial No. Cert. No, Due Data
1 ) Data Acquisition 348704 MYA4067817 21LM10 20 Jul 2022
2_Tnis carificate is valid only to the item calibrated on date and place of calibration,
3. This cerification is raceable fo the Internabionsl Systam of Unit,
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperatura Source
Environmental AC Voltage Supply
"G} { %R.H, } { Voit }
Beginning of Calibration Fal 65 229
Finished of Cali 22 58 230
/ Position : Fat, 2td,
1D No.;
= e v ] 1 TORC143
2 2 TORC144
- 3 TORC145
T o 4 TORC146
o Siret,) TORCA47
Front
tandls

MNational F

o Instif

WAE-TISETIS 17035

EALIRRATION 00
u - .
Calibration Certificate
Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udemsuk 41, Sukhumvit Road,
P 10260
Pagalaf3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: MS6035/01
Serial No.: BOD7010311
1D No.: UAE.MIC.008/2553
Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by Mr.Jumpon Pimst Approved by
Scientist
Manager, Division of Calibration Laboratory
Date of Issue: 30 November 2021 Responsible for the Technical Management Team
The are for -] y of 95%

This Cartificate is Ssued In acoordance with the conditions of accraditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the messurement capability of the |aboratory and its tracesbility to recognized naticnal standards and to the
units af reafzed at the

national stendards [aboratory, This oertificate may not be regeodwced other
than in full except with the prior written aporoval of the National Faod Institute. lﬂﬂmﬂﬂmuﬂll

F-C5-003 Revision: 00 Date: 14-12-51

Equipmant : Watar Bath

Condition As-Received : Usad item
2202-04440C-3

(") Without Adjustment
Temparsture Source

Cert. No.; 22TM333
Page.: 3 of 3
Reference :

Function of UUC*

Callbration uuc* uuc* Average® Standard Reading [ 'C |

point Setting Reading Pasition

(e {"c) (sey 1 [ E [ 4 [ 5ref)

45 445 44.5 44488 | 44481 | 44482 | 44518 | 44534
Calibration | i " Coverage

point ! Factor

1°C ) {5} {£"C) (£°C) K

445 013 0.057 0.15 2

Average® : The average of 30 velues in aasch position.
Uniformity : The i i af

al ihe reference location which are obsarved at the same fime or 8t as close an cbservation time as possible
to determine the temperalure pattern or homogenerty within the chamber undar steady-state conditions.
Stability : One-half of the greatest maximum difference of measured lemperalure al any one probe.

UUC* : Unil Under Calibration

Note : The reported uncertainty of measuremant was included stability and excluded uniformity.

al any sensors and the measured lamperature

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, F ding a lavel of i of i 895 %

National Food Institute, N

WEC-TISLTIE 17023
CALIBSATION 0081

Calibration Report

Certificate No 2200705-001-01
Equipment: Eechunic Balance Manufactarer;  METTLER TOLEDD
Model; FSE0IS1 Reslution: 0001 g
Saerial No.: 500700311 ID Mo.: LME MICO0E/2553
Capacity: 620gg
Date of Calibration: 24 Noyenbe 2021 Page 2 of 3
C Ambiert: M1 o+ 06T Renvemdty 46 2 25 %
Place of Calibration: 305 Balnce Roam, LINITED: ANALYST AND ENGINEERING CONSULTANT CO.LTD,
of
Condition of This Results of Calibration:

1, Caltbration Metrod:
2. Reference Stancards!

NFI Muthod W-MAGO1  [n-House Mathod hassd an LIKAS Leb 14 1 2018

Reference Standard ~ Model Serial Mo,  Calibrated By  Certificate No, Bue Date
Starciard Weight Cass E2 1-500mg B30BDGESSA ™ M21010975 12 January 2022
Seandard Weight Dass E7 1-500g E308068126 = M21010%85 13 January 2022
Instrument Mode| SerialNo,  Calibrated By Certificate No, ~ Due Date
Thermo-Hygro Meser PONPE 450 NFLETH 00117 Quasity Reborn QR21-026% 15 February 2022

3. This certication i traceabie to &1 UNIT
4. Thes certificate wars certified aniy for the instrument we calbrated,
5. This nesudt of calbracion was found sczurate as shawn on date and place of cakbration only.

Calibration Results;
1. Repeatability of Reading:
Momingi alug_ { g ) Standard Deviation of Reading ig)
300 0.00052
600 0.00C63
2. Off-Center Error:

Amemscf 200 g wasgplaced and moved o uatious postlon on pan
Tha balance reading oitained s given in the Tble

Q @
o g
f O
1 : 3 3 q 5 & {Madiim Gifference}
- 5 - 5 0 O O { g}
00000 | 200000 | go0007 | oooot | 200000 | 200002 o

F-C5-012 Revision: 00 Date! 14-12-61



Calibration Report

Certificate No.: 2200705-001-01

Equipmant: Bladtronic Balance Manufacturar:  METTLER TOLEDO
Model: MSEIIS/0L Resolution: 0001 g
Serial No,: BOOTOI0311 10 Mo, UAE MIC 0082553

Capacity: f0ga
Date of Calibration: 24 November 2031 Pagedof3
Calibration Results:  (Continued)
Calibration Range:  0-600 g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Carrection Uncermainty Coverage Factor
(g} L g9 3 Logld L g i+ g } [

Urioad 0.0000 4000 1,000 000088 200
8. 01000 a9 0,001 000088 200
0.5 05000 2,500 0.000 000088 100
1 10000 1,000 0,000 000088 200
s 50000 5.000 090 000088 200
10 10,0000 10,000 o0 0.00088 200
m 20,0000 20,000 0.000 000088 200
= 459999 0001 0001 000085 200
i 52,9999 mo0s 0000 0.0008% 200
100 100.0000 100,000 000 100080 200
150 1450099 150,000 0.000 000081 200
200 2000001 199,999 a.001 100083 200
300 300,001 300,000 a.000 0.00087 200
L] 4000000 400,001 0,001 00011 200
500 499,5509 500.001 001 0002 200
600 559,5589 600,000 0.000 00013 200

The reported uncertainty of measurement was based con & standard uncertairty multipliad by a cover; factor & o a

feved of confidenca of appraximately 95 .

R Y. ——

F-C5-012 Revision: 00 Date: 14-12-61

e METTLER TOLEDO &

sy IR METTLER TOLEDO

Mattier-Talado (Thailand) Lid,
H4874 - B46/5 Lusale Rd.. Bangra Tal Sub-Diel
gkok 10260

+66 2773 0082

WMT-TH, SarveeSupport@mL com SC-TERLTIS 17025
CALMSATION 0002

Accuracy Calibration Certificate

Customer
Company: Lnited Aralyst and Enginesnng Consuttant Ca.,
Addmss: i Sail Lidom Suk 41, Sushurnit R, Bang Crak
ity Phra Khanong Contact: St Chatnak
Zip | Postal: 10200
Statg { Provinca: Bangkoi
e [ [T

Woeighing Device

Manufacturer; Wit Taledo Jiumant Type:
Modal; MERIISMT ket Mt

Sarial No.: BOOTE0311 Tutwioa Modet A
Bubding: Nl Terminal Becial N

P 4 Torminal asat ha, L]

Procedure
Calibeation Guidsline: EURAMET eg-18 v, 4.0
METTLER TOLEDO Work instruction CRWODZIZD
Thig cabb erlificals conlmns measurements for As Found calbation. No As Lelt calbration was performed bacause s
wag not m fied after As Found cafibration, Therefore, resalts for As Lett coresoond fo As Found,

The sansilivity'spen of the waighing nsirumen: was adusted bafore calratien with & bulllin walght

In aceordarce with ELRAMET cg-18(41/2015), the test o

aéaind m mns

specific use of fha welghing devics o to

acan

macate specfic calibrtion condians

A 496 % End-3H.3 %

Measurement Results

Repeatability

‘s Found Calibration Cata: O7-Ape-20022 Cafibrator;
As Left Caltbration Date: NiA,
Insua Data; 08-Ape-2G22
Approved Signatory:
B Kassakorn Tassanachalakil
0 Sant Jiréyom
O Surachet Suidaig
Scttwers Ve | 710780 ETTiER Yo Paga 1 of 5

Hige Vasars. 37413 - = b par

T Tanans lueaugy

Farm Merrtser F10IC

Calibration Certificate 1D
THIOSR-D9G-T4772-A0C-TH

Error of Indi

Tast Load: 200 g

abd
e 4
4 200,001 g -
5 200,001 g 24
i 200.000 ! 1 )
7 | 200.001 g i
] 200001 g it
] 200.000 ¢ i

00 g NiA

standard
Ganaten 0.0004 g Nik,

The i 1 The g represents fe madabity of
Imsl g parineed

angedinsscss i which ihe

1 nuesushs of thas graph sew husud spun e sbsluis yabues il e Sllmesce
PR —y

3 n
1 200,001
g 14 1d
2 200,001 g ik
1 200.002 g Nid . |
4 HiA
] 200,000 g Win od id
M T T 1
Deviston 001 o
“The *d" i the: graph rprassnes tha raadublity of the rargeAniana in which
e el was perfonmed.
e — Fa0a 25

may ral be paen

As Found

1 1.0 mg 2
2 12 mg 2
3 1.3 mg 2
rl 1.emg 2
5 100,000 g 2
(1 150,000 9 ]
7 2000004 ?
L] 3000014 2
g 400,001 9 2
0 S00.001 9 S00.002 4 2
1 00001 g BIRO0T g 34mg 2
As Found
* Ao Latt

E

®

E

a

Calinmton Fonis i)
Tha uncarain

combined unoerain

by ihe

the azsigned range

il e sallings of e wakgh

trurment whvar i wis csl

it

EUATTLEA TOLEDD Page 3ol §

e an cogal documen an may

e parraly epiduned

e fanms IR
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Calibration Certificate IO
THIDSB-055-040722-A0C-TH

METTLER TOLEDO 5 e

Test i

Al waighls used for metralogical tesling are raceable o national o infernational slandards. The waights wee cafibrled and caritied by
an aceredited sal

an abaratary

Weight Set 1: OIML F1

Wit Sot Na Datn af ks 08-Hik2021
Ceanficsie Humbar CEMAIE7-21-C Catbratian Diss Date: 72072
Weight Sat 2; OIML E2

Weight Set No. WSHD Dty of 155080 23Feab-2022
Ceiificaste Nurnbar Canass1nil Casibraion Due Dite: 14Aig-2023

INfET Date of lasue: Td-dun-2021

123 Caibrancn Bue Date

e ealibration Bceording to cuslamers pracedurs

Calibrat

tala not decits by ealibraton Storsiony

End of Accredited Section

Tha Informasion balcw @nd any sllEchmenis o this calibration cerficate ane not part of the acomedied caboraiion

Pagedolb

‘enmslamugu

S WETTLER

Tie i 37 gl docurmant

THNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 DOUITMENT CALINRATION AND TESTING SERVICES

SREAL S 18 SHANLLLAN HAR

NEC-TII-TISETOZ
04 CALBRATION B8

Cert. No.: 22TMBZ

Certificate of Calibration Page.: 10f 3

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Sarial No. : BOZEE4

ID No. : UAE MIC.014/2550

Submitted by : United Analyst and Engineering Consultant Go,, Lid

3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghkok 10260

Location : Alr Analysis Unit

Received Order
Calibration Date ;

17 February 2022
17 February 2022

Amblent Temperature : {268x10)C
Relative Humidity - {B0+30 )%
Calibrated by : Kunchit Promprat

Approved by :
Approved Signatory
{ ;) Pomthippa Tameyakul
\'/} Malea Butkrusa
() Suwit tmjai

Issue Date : 22 February 2022

The Uncertainties are for o confidence probahility of approximately 95%

nasluauan

v nnzanas

Calibration Gartifisate 10
TH20568-098-040722-ACC-TH

METTLER TOLEDO =

rvice

M it Uncertainty of the Weighing Ir in Use

Stated i the sxpanded unoentainty with ¥

thes errors af ndication. The value A naprese

Tempensiure coafcen for ihe svauation of ihe meaauren WCEHITY i1 R 300K

Temperature sange on she for the evaliabion of the measurement urcartal

Linaarization of Uncerainty Equation

L] Ui= 1.2 mg « 0.0186 mgip R LTS

e Anerization, besides of the sers load only incressing messurernent pois with o lest led of 5% of s

10629
06y 12mg Wi
1amg HiA
820005 2y P
£I0.000 3 1mg nO021% NiA HiA
E
=
&
H
¥ i
H ;
] :
Winghrg Range %] Feading (4
As Found As Lett

Page & of §

e (@AETINAIUAY

Eguipment ; Autoclave Cert. No.: 22TMBE
Conditlon As-Recelved :  Used llem Page.: Z of 3
Reference : 2202-04440C-1
Procedure Used :-

Calibration were conducted using in-house calibration p dure CP-OTO3 4 to direct

maasurement method with Data Acquisiticn which connected with Thermocouple Type T
The temperature scale usad was based on ITS-90,

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 | Data Acquisition 348704 MY44035217 21LM3E0 23 Dec 2022

2. This certificate is valid only to the item calibrated on date and place of catibration
3, This certification Is traceable to the International System of Unit

4. This resuft of calibration covers lab Y al for the sterliization of goods and materal which
could be infected with organisms categorlzed as Hazard Group 1, 2 and 3**

(** = Categonzation of pathogens according lo hazard and categories of containmant, sacond edition, 1890 )
It does not cover aulcclaves for use with material infect with arganisms in Hazard Group 4, for which
compiete containment and il 1 of infected o is ed to be essential

This result of cafibration does not apply to steriiizers or disinfectors used for medical, dental, pharmaceutical
ar veterinary purpases which are directry concemned with pabent care, or those used for fabrics subjacted to
sterilizatlon which are required to be dry al the end of cycle

Result of Calibration :- (%} Without Adjustment

Function of UUC” :

Temperature Sourca

e Environmental
k ("C) [ (WRH)] [Vait)
—_— Beginning of Calibration a7 58 226
[ o & 1} Finished of Callbration 27 65 226
| A
2e— Position Description P 8t
Fastiion == D No.:
- - 1= [Center of chamber 2?-|0TC:V-01
T — 2= Tempersture sansor 22-10TC-02
3= Exhaust pon 22-10TC-03

a 1NARNR1



—o— METTLER TOLEDO

Mettier-Toleda (Thailand) Lid.
BAB/ - B4 Lasalie R, Bangrm T Sub-Oistrict

Eangna Districe, Bangkok 10260

MT-TH, ServiceSuppangime com WEC-EI8TH 17035

CALIBRATICN 0062
Equipment : Autociave Cert. No.: Z2TMES
Condition As-Received :  Usad ltam Page.: 3of 3
Reference ; 2202-04440C-1 Ca H ra'ﬁ x
Result of Calibration :- () Without Adjustment & Accuracy Calibration Certificate
i ustomer
Operating parameter Set : Temperature = 122 °C
period = a0 minute Company: LUinitar Anglyst and Enginesring Cansultant Co., Lid.
LFLIF‘ UU!?' - Average® Stability Pressure Uncertalinty Coverage Aadress: 3 Hok Udam Sk 41, Sukbumiit R, Bang Chak —
Setting | Reading | Position | Standard Reading Reading Factor Chy: P Khanong Conlact: Siratt CHiginok:
L'ey tc) (*c) (£°C )| (MPa} () k Tip) Postett 100
1 122.373 Startes | Prowings: Bangkik
122 122 2 122.421 .2 a1z 12 2 Ordes umber: LTS
3 22292 TEITILINNA
Waighing Device
Average® : The average of 30 values in each position
2R Manufachurar Mattier Toisdo Ingirumant Type: Wenghing Iresrumes)
Stability : One-half of the greaiest { diffi af at any one probs, " 5 P —
Madal; B2M-5 Kook Mo LIAE ASR.01872550
uuc* @ Unit Under Calibration Serial Mo 1128212528 Terminal Modat: A
Mote : The reported uncertainty of measurement was included stability and excluded uniformity Bulding: N, Tosiral Barisl N A
. - I Fioor; 3 Terminal Asset Na.; A
The reporied uncartainty of measurement was based on a standard uncertainty multiplied by a i Beance Room 2 (208
ge factor K, | g & level of of i 95 %.
-ola- 1 .0001
Procedura
Calioration Guidaiine: EURAMET cg-18 v. 4.0 (112015}
METTLER TOLEDD Wik Instruction; CPWID220

Tris cat@ranon carfiticain contsns measusamanss for &5 Found calbration, Mo As Lalt eatbration was pedarmed bacauss e deved
watk nat madifed Rlier AR Founed calbralion, Therstors, resulls

ar A5 Laft cormespond o A8 Found,

Tha sansilivilysosn al e wa

G atrumen was aifusted belore
JRAMET cg-18 (11/2015), the sl loads were salactad (o refiac)
1date specific calibration conditions.

libran with & bulll-n weight

In accondancs with £

e specitic use of the weighing o

Ag Foung Btart: 7.4 Endi 214°C | S 46 %

A8 Found Caflbraion Date: 17-Bar-as Callrsloe:
As Lef Callbration Diate: A
Issue Dete 08-ngr-2022
Approved Signatory:

B Kassaloam Tassanachasakul
0 sani Jiy
[ Surachet Sukkats

Fage fof 8

T & 0 aognal pec

ot b gy MEREOLCED WO |

‘tanansluaun

ansten

anasluauan

a 1NAR1RN

Callbeaticn Carificate ID 0 Caryi Callbration Gertificate 10
METTLER TOLEDO Servi
Error of Indicati
Measurement Results
As Found
1 0,000 g [ 000009 0,38 mg 2
Test Load: 100§ 2 01000 09900 g 00000 018 mg
As wnd Az Founa = E = -
. * Asien o 3 1.0000 g 2059 g 0001 g 0,98 m F
BeaEet g | el i 4 50000y naRa g 0.0000 g o.49m 2
2 0.00¢ NiA = ~ =
1a0.4000.g | x “ il 3 5 10,0000 g 5.9999 g 40001 g n.:0mg #
3 i
E Jnamshy NA 5 g 20.0000 200000 g 0.0000 g 0.71ma
) ) o
4 1040004 il 7 50.0000 g 50,0000 g 0.0000 g 023 mg 2
5 o] iial b 5 70.0001 g 70,0000 g 00001 9 0.38 g H
8 ittt d L 4 00,0000 1016.0000 g 0.0000 g 0.9 my 2
8s 0
% nrkasd Mk 10 150.0000 g 150.0002 g 0.0002g 0.40mg 2
4 100:0001 g B 1" 00,0001 g 2000003 g 0.0002 g 0.46 mg 2
8 Wi ass g i
e 1000000 g Nia
# 4 As Fourd
Stancard
R 00008 g Nik L
: . 4 * falLan
| |~ N— | | E— {P—
e H L Eor d 7y of he grashics
Loaecdonet . = a0 oW Bnd PeasUIEmEnt points
T rowif of this gragh m based pen It absokits sbies af t6e dfarances B choee o e are ot dissdayed.
from e, mean vakin, 5
Eccantricity
Tas Load: 100 g
1 1 1
090000 g b Caibiraten Powes |g|
2 9,456 ¢ NA
3 £o.003E g NA This uncerainly stated ia the axpandad uncanainy @ calibeatan obasined by multiplying i stands y by the
4 100.0001 § ) rage factar k — which can be larges then 7. irg to ELIRAN 18. The value of fha measurand | wathin Ehe aasigried rarge
= 100.0001 g A of values with a probability of spprosimatsty 85%
Tne usar s raspansile for malntanng arvronmantal conogons and the satings of the weghing irstmant whan § was celbrated
Mexman D002 A
Danation KR

Test Equipment

thee cusatibty of T

e fest was porfnmed

All weights sead o metiolegical leaing Bre raceabis 1o national o inermalionsl standerts. Thi wekhts were calibrated and carlilied by
bration |ataratary.

‘Walght Sat 1: CIML E2

‘Weight Set No. WESHD Oate of Issue 23Fep 2002
Certificats umber C208581631 GCalitation Due Dase: M-Aug-2023
Thearmo Hygramsais:

Equpment No. INTET Dats of [asue 14-Jun-2021

Certificate Numbar M1 iration Due Dt

& METTLER T0LE Page 2ol § St Vel 133098

Page Jal &
Pazert Varmen 2811 Tin b vl s s ey s S bl (EnSd RS AThES e Fpot Vmion 21013 Thie: it i

tenenslumugu e LTI (anensluaiugy




oy METTLER TOLEDO Service
THRIE5-087-040T22-A5C-TH e || PR
Equipmant candiian: Good
Mo catbration accoeding 1o custamers pracedure
Calbration data not dectds by calibratian labaratary
Test waight by Fier pan - 1.9 =0.9969 g 3p=23.0000g. 5¢ = 50000 g
End of Acorediied Section
The irdsrmation below and ary altachmeants b the calbragon certilicale ars nol pai of the sccradited callbrsson
Setwurn Vw1 210058 SNETTLER TOLEDO Fagadofs

P .

TECHNOLOGY PROMOTION ASSOCIATIE
B EOUTPMENT CALTRRAT

CORPORATE SERVICE!

Certificate of

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by ;

Approved by :
{ ) Pomthippa Tameyakul

(/) Males Buthruea
() Suwit Imjal

Issue Date :

T 8 31 O3l DOCLT S ey 1L De HarS

= enanslumugu

P

ON THAILAND-JAPAN)
TN AND TESTING STRVICES
AN ALK, 1T

Cert. No.: 21TM1405
Page: 1of 3

Calibration

B0OD Incubator
Arco

uc4-13z0

UAE WAD DO2/2550

United Analyst and Engineering Consultant Co.,Lid
3 Seoi Udomsuk 41, Sukhumvil Road,

Bangchak, Phrakhanong

Bangkok 10260

Lab Floor 2

17 Augusl 2021

17 Augusl 2021

(28+10)C

(50430 ) %

Khit Ruttanaprapachai

Approved Signatary

1 September 2021

The Uneertainties are for u confidence probability of approximately 95%

enm3lunIugy
A DD31567

Calibration Certificate 10
TH2058-097 0407 22-ACC-TH

METTLER TOLEDO Service

U inty of the Weighing Instrument in Use

Ststed |5 the sapanded uncestaity with k=2 i use: Tha fomula shall be used for e estimation of the uncertainty under cansideration of

o of (e device.

Itae mrrrs of indicatinn. Tre value R @peesants fha nat ioad ndiceson n th wi of me
Temperaiure coaflicant 1or 1he evahiaton ol I TABSLIGMENT LNCAnEInty i use: I0-10% K

Temperalirs mnge on sils for the avaluatian of the massenent wncerginy n use. Ik

LUinaanzation of Uncartainty Equation

1] 0000 g g

1.1 mg + 0,00817 mgig - R i

To aptm
meRSJIETEN: [Enge of karger ane faken for th cakulation of Me linear eguation

Abaciute and Ralative Measurement Uncertainty In Uise for Vanous Net Indications {Exampies)

the stability of the lineatization, besites of the taio load oy inoeaging measurament oira wih & sear lead of 5%

0.0220 g a18 0.86% Mid, Y
12200 g 0.18mg 0.087%
220009 0.21mg 0.0085% 1Y A

2200009 0.37 mg 2.0017% NiA, A,

2200000 g 20mg 0.00080% HiA, (Y

Atwoin Uncrenty |rg]
Faitves Lincertanty |5

Wit Rarga 1%] Snmaing lo]

As Fourd

Bofmwa Veson. | 210308 TELEDD

et om genstnly ekt wehou B

PeTTEROn of T

Equipment : BOD Incubator
Condition As-Received ;  Used ltem
Reference : 2108-03640C-1

Procedure Used :-

Page S of 5

= tanensluaugy

Cort. No.: 21TM1405
Page.: 2of 3

Callbration ware conducted using calibration procedure CP-OT0Z according to direct measurement

mathod with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
The lamperalure scale used was basad on [TS-80.

Condition of this result of calibration

1. Raleranca slandard instrumant:-

Instrument Modsl Serial No. Cert. No. Due Date
1 ) Data Acquisition 345704 MY41021843 21LM2 18 Feb 2022
2. This cerificate is valid only to the llam calibraled on date and place of calibration
3. This certification Is traceable to tha Intemational System of Unit,
Result of Callbration :- { *} Without Adjustmant
Funetion of UUC* : Temperature Source
Fresh air setting : Not Available during
L Beginning Finished
o 5 Temp. {*C ) 28 28
1 REL . Humid. { % } 52 55
3 AC Supply { Velt ) 220 2
H
9 Position ¢ Rat. 1.
" . 1D No.:
¥ ..; Vi ) 18-04RTD-01
2 18-D4RTD-02
v 3 18-04RTD-03
Probe Installation Datails : Dimansion of Chamber ; 4 18-04RTD-04
as 10 em D= 0653 m 5 18-04RTD-05
h= 0 em W= 12 m [ 18-04RTD-08
e 0 em H= 12 m 7 18-04RTD-07
Capacity = aTe m* 8 T8-04RTD-08
B (ref.} 18-D4RTD-09

enm3lunugy

a 1069646



EQUIPMENT CALIBRATION ANIN TESTING

$4H BATTANAKARN ROAD 501 | SUANLUANG. SUANUUANE HANGS e e
Equipment : BOD Incubator Cert. No.: 21TM1405 TELIZTIT-AMNIT FAK. 0-IT1940484 CALINRATION 030
Condition As-Received ; Used Itsm Page.: 3of 3
Reference ; 2108-03640C-1
Result of Calibration :- (*) Without Adjustment Cert. No.: 22TM306
Function of UUC* : Temperature Source Page.: 10f3
. ~ = .
Frosh air setting: Mot Avalobic Certificate of Calibration
Calibration | UUC™ uuc T T COwverall Coverage
Paoint Settl i - Uncertainty
etting | Reading stability uniformity Varigtion Factor i
(c) ("¢} (c) (£C) ('t (*c) (#c) & Equipment : BOD Incubator
200 19.5 19.3 046 0.45 1.0 | 078 2
Manufacturer : ARCO
Calibration Measured Temperature { °C |
Puoint Position Model : UR-1320
te) | 1 T 2 T 3 T & T 85 ] & [ 7 | 8 ]t
20.0 20018 | 20137 [ 20086 | 19.942 | 20.157 | 20083 | 19.968 | 18.860 | 20048 Serlal No. :
Average® : The average of 30 values In each pasition
Temperature stability : One-half of the greatest maximum difference of measured temperature al any one sensor. ID No. : UAE WAD, 0082553
T Ifarmity : The diffe of 1 al any sensors and the measured
temperature at the reference location which are obsarved at the same time or at as close an cbservation time a5 Submitted by : United Analyst and Engineering Cansultant Ca., Lid,
possible to determine the patiern or ity within the chamber under steady-state conditions 2551 chomUic A Syl ok,
Overall Varlation : The Differenca of the maxi and mini measured temp hroughout cbsarvation, Bangchak, Phrakhanang,
UUC* : Unit Under Calibration Rangick 10360
Note - The reported uncertainty of measurement was included stability and exciuded uniformity Location : Lab Fleor 2
The reporled uncertainty of measurement was based on & standard uncertainty multiplied by a coverage Recelved Order : T Aprl 2022
factar k, providing a level of confidence of approximataly 95 %, Callbration Date : T April 2022
Ambient Temperature : (26+10)°C
-o0o- Relative Humidity : (50430 )%
Calibrated by - Man Patianapongpaiboon
Approved by :

Approved Signalary
() Pomthippa Tameyakul
(."?Malee Butkniea
[} Suwit Imjal

Issue Date : 1B April 2022

illty of upprox]

tenm3laumuga wnansluaugy
a 1069645 A 0040247

Equipment : BOD Incubator Cert. No.: 22TM306 Equipment : BOD Incubator Cert. No.: 22TM208
Condition As-Received :  Usad |tem Page.: 2 of 3 Condition As-Received : Usad Item Page.: 3of 3
Reference : 2204-00150C-3 Reference : 2204-DMB0C-3
Procedure Used :- Result of Calibration :- (") Without Adustment
Calibration were conducted using calibration procedure CP-OT02 according 1o direct measurement Function of UUC™ : Temperature Source
method with Data ition which with Temp Detactor ( RTD ). Fresh air setting : Not Available
The lemperature scale used was basad on ITS-90, Calibration | UUG® uuc* T Overall Coverage
bndMibl: of this cis: GE atifibl i Point | Setting | Reading stability uniformity variation || Factor
1. Reference standard instrument:- : {rey (*c) (*c) (£°C) (e ("c) (2°C) k
instrument Model Sertal No. Cert. No. Due Date 200 200 188 0.33 0.68 T4 050 2
1} Data Acquisition 349704 MY41021843 22LMm4 10 Jan 2023 = -
2. This cerilficate Is valid only to the item calibrated on date and place of callbration Muswired Tampsratuea (7'}
3. This certification s fo the System of Unit il Fcwition
Result of Callbration :- | * ) Without Adjustment (el 1 | 2 | 3 [ &4 | s | & | 71 | & o)
Function of UUC® : Tamparature Source 0.0 20176 | 20413 | 18711 | 18637 | 20218 | 20.286 | 19.638 | 19642 | 19.822
Frash air setting : Not Avallable Environment during i Aversge* ! The average of 30 values in each position,
Beginning Finished Temperature stabllity : One-nalf of the greatest i i of at any one sensar
Temp. [ °C ) 27 27 T iformity : The it i of measured femperatures at any sensors and the measured
REL Humid. { % ) 59 57 temperature at the reference location which are observed al the same time or al as closa an obssrvation fime as
AC Supply { Volt ) 221 220 possible ta ine the re pattern or 0 y within the under steady-stat iti
Owverall Variation : The Dil of the and i P throughout obsarvation,
i position: | Rel-St. UuC* : Unit Undsr Calibration
- ) 1D Na.: Note The reported uncartainty of measuramant was included stability and excluded uniformity
1 1B0IRTE-H The reporied uncartainty of measurement was based on a dard ur ied by a g
= - z 18-04RTD-02 factor k, providing a level of confidence of approximataly 55 %.
3 18-04RTD-03
Probe Instaliation Details ; Dimenslon of Chamber : 4 18-04RTD-04 -ollo-
s AR o 082 m 5 1B-04RTD-05
b= 10 cm W= 2 om B 1B-04RTD-06
o= 1w oem H= 12 m 7 18-04RTD-07
= M 8 18-04RTD-08
Papecly o m 3 {ref.} 1BMRTD-08

wnmslumun wnensluaug
a 1104312 a 1104311



TH4A PATTANAKARD -

NSC-TINLTIS 0
EAVRRATION apay

Cert. No.: 21TM1406

Certificate of Calibration by
Equipment : BOD Incubator
Manufacturer : Arco
Model : uc4-1320
Serial No. : =
ID Mo : UAE WAQ.018/2559
Submitted by ; Unlted Analyst and Engineering Consultant Co.,Ltd

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Received Order : 17 August 2021
Calibration Date : 17 August 2021
Amblent Temparature : (28+10)C
Relative Humidity : (6030 )%
Calibrated by : Khil Ruttanaprapachai

Approved by :
Approved Signatory
() Parnihippa Tameyakul
() Males Butkruea
[ ) Suwit Imfal

Issue Date : 1 September 2021

The Uncertninties are for o confidence prohahili

[ approximately 95%

tanm‘:‘bimu&u
A 00315

Equipment : BOD Incubator Cert. No.: 21TM1406
Condition As-Recelved : Used Item Page.: 3of 3
Reference : 2108-03640C-2

Result of Callbration :- {*) Withaut Adjustment
Function of UUC* : Temperalure Source

Fresh air setting - Mot Availabie
Calibration uuc* uuec* T Overall Coverage
Palnt Setting | Reading ity Y Jarlati Factor
tc) {°Ch (c) (£°C) (*c) (¢l (e k
200 18.8 19.7 0.37 0.50 1.1 0.62 2
Calibration M dT 12y
Point Position
{*c) 1 [ 2 [ 3 | a4 | 5 [ 8 [ 7 1| 8 []sief
200 20.040 | 18742 | 20203 | 19.762 | 19784 | 18.818 | 10.764 | 19797 | 19.787
Average® : The average of 30 values in each position.
Temperature stability : One-hall of the greatest it i of P at any one sensor.
Temperature uniformity : The i difference of at any sensors and the measured
temperature at the reference location which are observed at the same lime or at as close an cbservation time as
possibie to determine the D pallern or ity within the chamber undar steady-state conditions,
Overall : The: Diff: of tha { and i o throughout obsarvation,

uuc* : Unit Under Calibration
Mote : The reporied uncertainty of measurement was included stability and excluded uniformity

The reparted unceriainty of measuremenl was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %

-ollo-
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Equipment : BOD Incubator Cert. No,: 21TM1406

Condition As-Recelved :  Used liem Page.: 2ol 3
Reference : 2108-03640C-2
Procedure Used :-

Calibration were conducted using calibrati dure CP-OT02 ding to direct

maethed with Data Acquisition which connected with Resistance Temperature Detector | RTD ).
The temperature scale used was based on [TS-90.

Condition of this result of calibration

1, Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 345704 MY41021843 21LM2 18 Feb 2022

2. This cerlificate is valid anly to the ilem calibrated on date and place of calibration
3. This cerlification is raceable to the Intemationsl System of Unit.

Result of Calibration :- {*) Without Adjustment

Function of UUC" : Temperalure Source

Fresh air setting : Mot Available Envi during calibrath
_ Baginning Finished
2 A Temp. (°C ) 28 29
REL.Humid. { % } 52 55
i . ? AC Supgly ( Vol } 220 221
H
$ 3 Position | "I;"N i‘f’
W jl' = /' 1 21-04RTO-11
2 21-04RTD-12
kd 3 21-04RTD-13
Probe Installation Defails : Dimension of Chamber : 4 21-D4RTD-14
a= 10 em D= 053 m 5 21-04RTD-15
b= 0 em W= 1.2 m 6 21-D4RTD-16
c= W em H= 12 m L4 21-D4RTD-17
Cagacity= 078 m' B 21-04RTD-18
9 (ref.) 21-D4RTD-18

lﬁﬂﬁ'ﬁ}lj&’gyﬂﬂ

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVIC]
T PATTANAKARN

d
ALIBILATHIN ANIHT

LIANTI, SUANLUANT B2

: Mac-TaTInITI2Y
T FAN, L2714 CALRRATIGN BID0

Cert. No.: 22TM305

Page.: 1of3
. ~ _q= .
Certificate of Calibration
Equipment : BOD Incubatar
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
10 No. : UAE WAO.D18/2551
Submitted by : United. Analyst and Engineering Consuliant Co.,Ltd
3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Recelved Order : 7 Aprl 2022
Calibration Date : ¥ April 2022
Ambient Temperature : (26410)°C
Relative Humidity ; (50430 )%
Calibrated by : Man Pattanapangpalboon
provi Qnatory
[ 4 Pornihippa Tameyakul
{¥] Malee Bufkrusa
{ ) Suwit Imjal
Issue Date : 18 Apnil 2022
The Uncertainties are for o confidence probahility of approximatey 95%
e
v
wneslumugy
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Equipment ; BOD Incubsator Cert. No.: 22TM305
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00150C-2
Procedure Used ;-

Calibration were d using CP-0TC2 according to direct measurameant
method with Data Acquisition which connected with Resistance Temperaiure Detector | RTD ),

The temperature scale used was basad on ITS-80,
Condition of this result of calibration
1. Reference standard instrumeant;-

Instrument Medel Serlal No, Cert. No. Due Date
1 ) Data Acquisition 349704 MY41021843 22004 10 Jan 2023
2, This certificate is valid only to the item calibrated on date and place of calibration.
3, This i ion is o the |r System of Unit,

Result of Calibration :- {7 ) Without Adjustment
Functien of UUC* : Temperature Scurce

Fresh air setting : Not Avallable E during
s | Beginning Finished
. o Temp. (C ) 27 27
REL Hurmid, { % 56 58
9 e AC Supply { Volt ) 222 21
H
Paosition : Pak.cat;
1D No.:
1 18-D4RTD-01
2 18-D4RTD-02
3 128-04RTD-03
Probe Installation Details : Dimenslon of Chamber : 4 18-D4RTD-04
a= W om D= 062 m 5 18-D4RTD-05
b= 10 cm W= 12 m 8 18-D4RTD-06
6= Mmoo em H= 12 m 7 18-04RTD-07
Capaciy= 088 m g 18-04RTD-08
8 (ref) 18-04RTD-08

nanslumuay
a 1104314
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Verification Certificate

Certificate No.: 2202361-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
10260
Pagelof 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2202361
Operation No.: 2202361-001
Date of Receipt: 4 April 2022
Date of Calibration: 4-6 April 2022
Calibrated by mr.nuttapal Nipomchat Approved by
Specialist ( Mr.Pharapl ai
Manager, Divislon of Calibration Laboratory
Date of Issue: 11 April 2022 far the Toam

The are for a of 95 %,

This Certificate is isswad in accordance with the conditions of accreditation granted by the Thal Labaratory Accredeation scheme which
has assessed the measurament capability of the |aboratory and its traceability to recognized national standards and to the units of
measurement reafzed at the comresponding national standards laboratory. This certificate may not be reproduced other than in full
axcept with the prior written approval of the National Food Institute. L

b

F-C5-009 Revision: 00 Date: 14-12-61

Equipment : BOD Incubstor Cert. No.: 22TM305
Condition As-Received : Used Item Page.: 3of 3
Reference : 2204-00150C-2

Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration | UUC* uug* Temp ] B Overall Coverage
Paint Setting | Reading stability uniformity Varlation "] Factor
(ci {°c) (ch 1£C) 1) {c) (£7C) K
200 20.0 200 0.50 0.44 1.1 0.84 2

Calibration dT (°C}
Pelnt Paosition
t'c) 1 [ 2 [T 83 [ 4 | 8 [ & [ 7 | 8 [ 8wk
20.0 20080 | 20056 | 19.666 | 19826 | 19.655 | 19.656 | 18.818 | 19.678 | 19.899

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensar

Temperature uniformity : The i d of paratures af any sensars and the measured
temperature at the reference jocation which are cbserved at the same time or at as close an observation time as
possible to d the Is] pattem ar within the under steady-state conditions.
Overall Variation : The Difference of the maximum and mini d P s throughout

Uuc* ¢ Unit Under Calibration
Nele The reported uncerainty of measurement was Included stability and exciuded uniformity

The reporied uncertainty of measurement was based on a ul inty multiplied by a
factor k, praviding a level of confidence of approximately 95 %

-olo-

wnansluaugy
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Verification Report

Certificate No.: 2202361-001-01
Equipmant: HEATING BLOCK DIGESTION
Model; 2520 Serial No.: 91794469

Resolution: 1 i ID No.: UAEWAS.011/2560
Manufacturer:  FOSS

Date of Calibration: 4-6 Apell 2022 Fage 2of4
Location: Lebaratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambsent Temperature ( 25 = 3 )%

Relative Humidity (55 + 15 ) %

Line Voltage [ 220 & 10 ) Vot

Condition of this results of Calibration:

1. This instrument was callbrated by insert standard thermocuples type R into its heating block digestion and
compared to temperaturs obtained from reference standards thermometer at calibrated point.
- Thi temperature scoké used was based on IT5 - 90 .
- All data show below were final values and the initial data may be obtained upon request.

2, Reference Standard Instrument
Instrument Maodel Serial No. Certi No. Due Date Through
Digital FAETIAFR0LA MM, Technical
with Thermocouple Type R, TE#101-103 | CHeani 103 TE2m041 BeAor 222 | ey Laboratary

This certificate s traceable to international system of units (SI Units).
This certificate was certified anly for the instrument we cafibrated.
. This result of calibration was found Bccurate as shown on date and place of calibration only.
Candition of Callbrated item @ Good
UUC* Description
Time of Record - Howr 30 Minute At 380 ¢

LT

‘Without adjustment I:l After adjustmant

-

. Result of Calibration :

F-C5-012 Revision: 00 Date: 14-13-61



Verification Report

Certificate No.: 2202361-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2530 Serial Mo.: 91794462
Resolution: 1 o4 ID No.: UAE.WAS.011/2560
Manufacturer; FOSS
Date of Calibration: A-6 April 2022 Page 3of 4
Calibration peint: s C
Calibration result:
Reporting of Temperature
Block No. ““cz,?)“"“-‘ ““c’(f:“‘"“g SIabIY (£°C) | i moamen i | chee)
1 380 380 0.13 37648 L5
2 380 380 .12 376.58 15
3 380 330 0.12 37651 L5
B 380 380 014 376.70 16
5 380 380 0.18 37681 L6
6 380 380 0.12 37723 16
7 380 380 012 37737 15
8 380 380 0.3 37668 1.5
9 380 380 0.14 37672 15
10 38D 380 0.18 I7e87 LB
11 360 380 0.25 378.79 16
12 380 380 0.11 377.14 1.6
13 380 3B0 0.1¢ 379.65 16
14 380 380 0.16 379.61 16
15 380 380 0.16 375.66 1.5
16 380 380 0.15 379.18 16
17 380 380 023 377.39 16
1B 380 380 011 N 1.6
19 380 380 0.22 376.64 16
20 380 380 0.16 376.56 16

Note:

UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of LUC,

- Stability = One-half of the greatest

difference of
for at least half an hour after reaching steady state,

at one sensors,

F-CS-013 Rgvision; 00 Date! 14-12-61 ‘

FOSS

Customer Service Report

——

FOISS South East Asls
1388 Sirlnrat Bullding, 25th - 26th Floor, Uinit Mo, 3388/90,
Rama IV Road, Kiongton , Klon, y, Bangkok, Thalland 10110

5874 i

Hours Travel To Customer Labour Travel Fram Customar
Start ¥oaf 1 .8
Finish A0 TG o
Job Type
Application Specinl Standard
MNormal Cowrtasy Viet Irstaliation Training
Distributer PhA Dnboarding Cuate In House
Internal Warranty Repair 2] X
Digital Sarvice Sales Support Remate O1ner
[ PO/ Quote Number: ] |
[ PMA Type [ T roep brg [ Contractho. | ]

Details of Work / Test Condition / Status

| confirm this report is accurate and complata

Signad FOSS

Nama

B Signed Customer -
Name

| Would you be willing 1o participate in o brief survey in order to tell us how we performed? [

li)ﬂﬁ'ﬁh;m‘l.lﬂ“

Verification Report

Certificate No.: 2202351-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No,: 91734469
Resedution: 1 o ID Mo.: UAEWAS.011/2560
Manufscturer; FOSS
Date of Calibration: 4-5 April 2022 Paga 4 of 4
Calibration point: |0 T
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

O.010/0/0;
©/010/0/0;
OO0
EOOOC

Mote:
=Uuc* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand Is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensars,
for at least half an hour after reaching steady state.

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

-~ End ==

FCS-012 Revizion! 00 Date: 14-12-61

ELL S LT

FossCare™

Preventive Maintenance Protocol

FOSS

Custpmer | UAE

Instrument ™ 2100 ¢

‘elfee 268

No. of samph
i apphcable):

10009965 £ /A;“ o f AP RE

lecommended PM interval {whichever occurs first 12 months
between in and no. mples analysed)

analysed

Preventive maintenance kit (P/N)

Introduction

A maintenance protocol provides sys i o | means of mai ing a specific inso

type. The recommended PM interval depends on the operational conditivns and is based on our extensive
experience and knowledge of manufacturing and m: ing analytical

Apart from sample throughput, the envir tal conditions also need to be considered. A demanding

environment, such as high smbient tempersture, homidity, dirtine: an measurably shorten
component lifetime and also the maintenance and component replacement interyals.

NOTE!
The content of this protacol is subject to change over time. In order to safeguard that you ohtain the

correet pirts, please make sure to indicate serial no and date of installation when contacting your FOSS
Tepresentative

FOSS Analytical AB
B 70

Custome Suppart, 1001 2572 e 3

mnms‘laimuqu



Rama IV Road, Klo

FOSS

Customer Service Report | Report No: | 6623

ton , Kiongtoey, Bangkak, Thailand 10110
Maintenance Procedure -

Exchange of Parts and Cleaning

Step Action LESTLLY
! | En_:‘.i..sg-q»ﬂl Address:
2 |d [Crsrument ] svsige [Goriai ] aies30s52
: _D Howrs Travel To Customer Labaur Travel Fram Customer
4 & steam | Start oo - gs Srd 150
I — a2 finish [ % %0 s vy 16.00ls Ghes. ¥ 2o Ahrt:
5 Replace alk 0 | D
6 | Replace water tubing | . : e
1 = 1 | Application Special Standard
7 | Cleaning | ] Harmal Taurtes = Traiming
T 1 T Cistributar PMA Dnboarding Cuate In House:
£ _ iy | |\ interma Warranty Renair B
Digital Service Salgs Support Remote Diher
Check and Adjustments =
PO/ Quota Number: | |
Step  Action Module Measured oK I S| e T Commeina, | P |
1 Check Z"
t Detalls of Work | Tess Conditson [ Status
: =
- - = 5= = e
= | ] BT ot .
4 | Checkcal =1 - Hiriha Farrw e ey e Alkall e stk o 4 sedns ak
| —— &S spfies maa, IO 00 Poo Sig
5 Check fevel pins in steam generator D T
6 | Check safety oo ET
Instrument Ready for Use T 7ok} | werox |
Part Na: Batch Description Qty

nfirm this separt i accurate and complete

Signed FOS5 Signed Customer

Name

[ Wauld you be willing to participate In o brief survey in arder ta tell us how we |

20

lﬂﬂﬂ’]"i‘hjﬂ'l‘l.lﬂﬂ

tana'n‘bimuqu

Installation Qualification

F55 Scuth East Asla
3388 Sinnrat Buikdin 26th Fioar, Unit No. 3383/
Rama IV Road, & .

Customer Service Report I Report No: | 6534

ne 5
A Ery eerin, [Aadrem Kjeltec™ 8100 Distillation Unit
Serial. h §i
TRToE G This IQ applies to Kjeitec™ 8100 Distillation Unit manufactured by FOSS
;'I“;"" Joiwl v urouy i Analytical, The installation is performed by FOSS trained service personnel.
Finish 4 T | ’ i T 1
1 Intended Use
. Application c S\:eltial — Standurg e — Kjeltee 8100 is intended for laboratory use analy arumeters as specified in FOSS Analytical
ormal aurtesy Visit nstalla: T AB's A ath ;
i PMA Dnboarding. Quote | I House s Application Notes
intarnal Warranty Repalr | FM
Digital Service 5ales Sugport FRemate | Dther 2 Purpose
[ POfCuate Numberi 1 ] This installation Qualification is designed to assure that:
[ Fmanype | SRR [ Convactmo, | iyl = | + The Kjeltec instrument is received complete, with all required parts in good condition.
Details of Work / Test Conaltion / Status The location of the instrument is y and erg: aily suitable
] « The ins is led and g cormectly
= Suitable electricity and water ure supplicd to the instrument, see table 2 for requirements,
3 Identification
©
Description Serial Number
Kjefiec 8100 Dist -2
Instrurmant Ready for Use E oK | Not OK |
Part No: Batch Descriptian Qy |
 canfirm this report Is accurate and complete.
Signed Custamar
Would you be willing to porticipote in o brief survey in order ta tell us how we performed? e FOSS Analyticsl AfS FOSS Analytical AR

enanslumaugy

wnanslumuny -



4  Control of Received Equipment 5 installation

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

5.1 The equipment must be installed in a suitable
location with power, water and draining available
Verify that the instrument installation site meets the acceptance criteria given in the table below, 1T

The packing Il'lst hipped with the in ) spe i s all the 'm_ems. The installer will wlrify that all items are s, write “Y™ in the right column of the table immediately following,
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. I so,
write “Y™ in the right column of the table immediately following, Location Requirements Acceptance Criteria Pass (Y/N)
Packing List item Acceptance Criteria Pass/Y/N) Adequate space for ir Di om Y
Kjeltec 8100 Distillation Unit Mo visible damage, receved in AC supply available for instrument 200-240 ¥
undamaged FOSS Anafytical's standard Y 50/60Hz
shipping container
- Current 10A I{
Accessory kit, according to packing | Included. No visible damage, received in =
list undamaged FOSS Analytical’s standard " Cold water supply available 2 Limin at 30°C ¥
hi A ]
SHpROS el Drain Far coaling water and waste {depending
Handiing dewvice for digestion tube Included. No visible damage. b on local waste disposal leqislation) ¥
Tanks with level sensors for Waste, Included. No visible damage. . Ambient temperature M. 40°C Y
Allafand vates f Ambient hurnidity Max. 80% refative ¥
| k 5 bl L
Receiver flas Included. No wvisible damaoe. ! \tsmal Tusas T10A AH
One digestion tube 250ml Included. No visible damage, : -
One digestion tube 100 m! \‘
Tube adapter Included. No vsible damage. '-‘—'
User manual Kieltec 8100 Distillation Lnit Y
Chwners guide Kjeltec 8100 Distillation Unit 4
Quick guide Kjeltec 8100 Distillation Unit i
Spare parts manual Kjeltec 8100 Distillation Unit ¥
Application notes AN 300 included [}
AN 303 included
. '
Custames Suppert, GO0Y 7242 / Rew, 1 lenal]’llunquﬂu 2050 Custamnr Suppart, GO Y242 e, 1 lﬂﬂﬁ'ﬁuﬂ'ﬂlﬂu o]
5.2 The instrument must be assembled correctly 5.3 The instrument should be assembled and powered up
Verify that all tubes are correct connccted, If 50, write “Y™ in the right column of the table Connect the distilling unit to the power supply. Perform the start up procedure and check that the
immediately following. expected response is obtained. If so, write “Y" in the right column of the table immediately
following.
Instrument Tubing Connections Acceptance | Pass =
Critaria Y/N) Action Expected Response Pass (Y/N}
4 Visual Y Switch on the power The instruments start up and the self test
werification will run.
— 5 by Installer The sample counter shaws the number of Y
i analysed samples since first power and
\ the Software Version shows the version
- of the instruments software,
e a
Ly ] = a After start-up, Program 1 & loaded and ¥
/@?‘l s the Analyse menu is displayed
" 7 Turm on the cold water tap No visibhe reaction Y
o " é“ e Press the “Manual” view The Manual menu is opened Y
&l L] s
L] @ @ ol 1. Open the doar with the handle,
L o place the test tube and receiver flask T
in position. Close the door,
12 11 Select Dilution and press Start Water is added to the tube Y
(st Start Alkali ¥
.. e e et Select Alkall and press ali 5 added 1o the tube
2. Deionissd water in (dilution water) Select Steam and press start After heating up, steam & entering the ¥
B tube
3. *) Receiver solution in <ol d The twbe =) Y
ct Drain dr
4. Alkali in e and press Start & tube is draine
5. Power
6. Mot used
7. External titration module
8, level sensors
9, Cooling water in (tap water)
10. Waste water out (tube drain vessel)
11. Drain
12. Cooling water out (tap water)
*) Only on Kjeltec 8200

Customer SUpPOrT, G003 THI 1 fey. 1 lanaflsllunquﬂu e Eustomer Sappart, S003 7342/ Rev, 1 Lgﬂﬁ"li‘luﬂquﬂu i)



6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

7 1Q Documentatlon

Upon and ling of all i ions above, sign and date this sheet below,
If required by customer, leave one 5|gned copy with instrument.

If customer’s internial procedures require further reporting or witnessing of results, execute those
procedures &5 required.

Installed By: Pu-m-:Fu Oviniom

Company: _ Fgss SEA —
Customer Name: t 2 Tin

Company: Aniced Avabjst and Engneering
Date completed: _Julyas, gop2

Cumttimes Suppert, 60MY Y202/ ey, 1

wnanslumugu -

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate s mean value,

1. Choose “Manual” in the menu. (When starting up the instrument Program | is loaded)

2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
door.

Water
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube,

2 Measure the collected water in a graduated measuring glass and note the result in table |
below.

3. Check ncceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tibe,

2. Measure the collected alkali in a graduated measuring glass and note the result in table |
below,

3. Check acceptance criteria in the table and make the judgment if passed or nat,

Table I Volume control

Test Result Expected result Passed (YN)
Water volume 3% mi 76 84 ml
b mi \If
L om

Mean b2 8T m

Alkali volume 51 mi 47-54 m |
T om \f
§ mi
il

Cagtomar Supaort, G003 7346 / e, 1
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Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kieltec 8100 is i ded for lab y use analyzing p as specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed to test the function of the instrument sccording to factory test
specifications:

«  Alkali volume

»  Distillation Accuracy

«  Distillation Repeatability

3 Identification

Description Serial Number
Kjettec 8100 Distillation Unit, 200-240 V 50/60 Hz

FOSS Analytical A Tel +45 70103370 H:ss .n\n.lyu-ul An Fel 446 42 351500
&3 Sangerupgade F 0% 7000 3371 Fax v 42 380342
DK-3400 Hillarod E-madl supportlios. di :L zb' 21 Mbganag Eemall sapportiiions. de
Danmark Wb ww, fous. Suwechesn et v, friss ke

w Sugport, 6001 7346 o, wnﬁqﬂuﬁqufpj -

4.2 Verify the distillation procedure, accuracy and

precision
The distillation principle is to convert ium (NHg ") into in (NH3) by using an alkali
(NaOH) and thereafter steam distil it into 2 m:n:w:r flask contmmng bonc acid and titrate with
standard acid solution using colorimetric end-point Iphate, a

with known ammonia content, can be used to check the accuracy of the dl-;tlliarwn The recovery is
caleulnted from obtained result

The way to perform this test will be described in the following.

Chemical Check

Use ammonium sulphate (NHg) 804, purity > 99.5% %)

Maol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water 80 ml

Alkali 50 ml NaOH (40%wiw)

Receiver solution 30 ml boric acid (4%)

Distillation time 3 minutes

SATE 5 seconds

Titrant 0.2N HCL

For reagent preparation see Appendix A
Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a recziver flask containing boric acid. Titrate with o stundard acid

solution using ol ic end-point d ion. If the blanks are less than 0,2 mi continue with
the recovery tests:

o

Weigh (.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3. Run the six sumples sccording to shbove analysis conditi Titrate with o dard acid
solution using colorimetric end-point detection.

4. Calculate the recovery according to below equations. Expected results of recovery should be
100%E]1%.

Recovery test Expected result | Passed (Y/N)
Blank value (water blank) 0.05-0.20 ml Y
Recovery

Accutacy 99-101% Y
Pracision 50<1% }/

Cumtomes Support, G003 7346 § ey, |
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*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available

I;why Nitrogen content
| 99,5% noew ¢ |
99,6% 21.12% o
99,7% 21.14%
99,8% 21.16% T
99,9% 21.18%
Mo 15%
s Wi (g, = Ml J¢ N 514,007 5 100 = e
L J— c i

N=Normality of titrant to 4 places of decimal.

YeMitrogen

% Recovery = 100
2109

Cust e, B3 T246 ) e, 1

enanslupaugu

7  Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.
Use 400 g MaOH per litre of solution. C iall ilable in ions up to 50 %, Do not

use concentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use,

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI

iy hloric acid) iom is what it is supposed to be. A titration against a predetermined
solution of sodium carbonate as described below is thus necessary, Incorrect HCI coneentration can
otherwise canse substantial errors.

« Standard substance
Weigh approx. 10 g of anhydrous sodium carbonate (Na:CO;). Use a mortar to make a fine
powder. Dry it for | hat 265 °C or 2 hat 200 °C, After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator,

+ Indicator solutions -
Dissolve 0.1 g methyl red in 100 mi methanol. Dissolve 0.1g bromocresol green in 100 ml
methanol.

+ Procedure
‘Weigh approx. 0.4 g of the using an analytical balance, note the weight
(W1}, Transfer the sodium carbonate to a receiver flask and add 40 ml of H2O (distilled or
deionized). Add § drops from each of the indicator solutions. Titrate to pink, Note the amount
in ml used (A;). Boil this solution for a few minutes. The solution will trn green. Cool rapidly
1o room temperature under running water, Continue the titration until the next pink colour
change occurs. Note also this volume

(Az). Boil the solution for a few minutes. Cool rapidly 1o room temperamire under running
water. Continue the titration until the next pink colour oceurs. Note also this volume (A,)

Notel Temy changes will infl the volume and the concentration of the titrant
solution. The working temperature of the titrant should spproxi that of its temp
during lardization, I temp ions are necessary, sufficient accuracy may be

obtained by use of a correction table. (AOQAC 942.25)

enanslupaugu
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5 Summary of Deviations/Comments
Deviations from above

Jui are specified below and any corrective actions are noted.

Deviation Action Comment

6 0Q Documentation

Upon successful completion of tests above, sign and date this sheet below. If required by customer,
leave one signed copy with instrument,

If costomer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Performed By:

Company;

Customer Name;

Company:

Date leted:

Custamer Support, 8003 7346/ v, 1

7.2 Caleulation
18,8707,

Molarity (M) = m
1 3

Note! Concentration must be aceurate to four digits, i.e, 0.2000 M.

Note! The colour change of this official procedure (AQAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and 0.1 g Bromeetesol green in
100 ml methanol) will make it much easier to perform,

7.3 Receiver Solution
Boric acid 4 % with bromoeresol green / methyl red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissalving 400 g of boric acid in about 5-6 [ very hot deionized water. Mix and add
more hot deionized water 10 a volume of about 9 1. Cool the solution to room femperature and add
100 ml of bromoeresol green solution (100 mg in 100 ml methanol) and 70 ml of methy! red
solution (100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully,

Nate! The addition of alkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - (.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

L. Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 1 flask with the formula: mi 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3 To check proceed as follows using 25 mi of the borie acid solution. Run a blank. I the value of
this blank is high (0.5 mi of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HC directly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HCI is obtained. 1T a positive blank is not achieved, add
further small quantities of | M MaOH and repeat the check until a satisfactory value is
achieved.

Custamer SUppEarT, 03 7246 1 ey, 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltzc 8100 Distillation Unit i d by FOSS Analy . The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeliee 8100 Distillation Unit are
intended for laboratory use analyzing | 8s ified in FOSS Application Notes,

3 Purpose

The puidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 8100 Distilation unit
consistently perform according to a specification appropriste for its routine use, Main activities in
the P phase are:

= Preventive maintenance

» Omn-going verification tests

This document suggests routines 1o fulfill the requirements for an acceptable PO but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance
Maintenance of the Kjeltee 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is

led (service ag 1

Maintenance of the Digestion block (including exhanst and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5
Maintenance.

FOSS Analytical A% FOSS Anatytical AR Tl o4 43 361500
. e b

69 Slany B 70 Fax 445 47 240345
SE-263 31 Hisgands mail supportefor de
Cenmuark Swedan e W $0ss.

External Quality Control Program
It is recommended to participate in an external quality control program, such a proficiency program
or ring lest, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

_ 14007(F: = Fa)V % 100%
m

Wa

Where:
Wy is the nitrogen content of the sample, expressed as a percentage by mass.

¥ is the numerical value of the volume of the hy ic acid st;
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.

13 is the numerical value of the volume of the hyd ic acid dard val e solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact normality of the hydrochloric acid dard vol
solution, expressed to four decimal places,

o is the numerical value of the mass of the lest portion , in milligrams, expressed to the

nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g,

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltee 8100/3200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapler 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order, Please
make copies and use them regularly as they can often help us to help you in the unlikely eventa
system malfunction,

Cusomar Support, G003 7363/ Rev. 2
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K;S04) to the digestion mixture. It's important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
fior a specific kind of sample material.

The block itself can be lled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).

Use the reagents and method proced d in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralized water o water of
equivalent purity.

Suggested standard material for internal quality control:

Ammonium sulphate [(NH,)250,), min. 99.5 % (mass fraction), with eertified purity.

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Al ively ium iron{ll) sulph
used,

Tryptophan (CH;:N20;), minimum assay 99 % (mass fraction). Nitrogen content 137.2 g/kg, Do
not dry in an oven before use,

Acetanilide (CsHyNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 /kg. Da not
dry in an oven before use.

Suerese, (CiaHxOy), with a nitrogen content of not more than 0,002 % (mass fraction). Do not dry
in an oven hefore use.

(NHi)z Fe (804) x 6 Hy0, with eertified purity may be

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values, If blank values change, identify the cause.

Mote: The amount of titrant used in the blank test should always be great
than 0.0 ml. Blanks within the same lab y should be i across
time,

4.3 Recovery Tests
Regularty run recovery studies to check the y of p dure and

Nitrogen loss. - Use 0.12 g smmonium sulphate and 0,67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, HaSO,
ete). Digest and distil under same conditions as for sample. Recoveries shall he =99 %,

Digestion efficiency - Use a test portion of 0.15 g of tryptophan or ide and
0.67 g sucrose per flask weighed to the nearest 0.1 myg. Determine the nitrogen content
according to the current procedure in use. The recoveries of tryptophan shall be >98.5 %; the
recoveries of acetanilide shall be =99.5 %,

Distillation and titration eficiency — Distil 0.10 - 0.15 g £0.0001 g ammonium sulphate,

omiiting the digestion step. The recoveries should be =995 94,

Note: Results less than 98.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure and/or inaccurate

conc ion of the standard vol ic hydrochloric acid solution (shouid

be adj i to four decimals accuracy according to procedure in AN300)

Customer Support, GO0 7363 / Rev. 2 Lgﬂﬂ']’ ﬂ'JUﬂu

»d and Parts Used

FossCare™ Service Log

Applicable for FOSS sales and service companies.
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