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1 Arsenic Digestian, Inductively Coupled Plasma Methad®
2 Barium Digestion, Inductively Coupled Plasma Method?
3 Biochemical Owyeen Demand | 5-Day BOD Test, Azide Modification Method™

i Cadmium Digestion, inductively Couplad Plasma Methodd
5 Chemical Oxysen Demand 1) Closed Reflux, Colorimetric Method™

2} Closed Reflux, Titrimetric Method™
& Chromicermn Digestion, Inductively Coupled Plasma Mathod™
Color ADMI Weighted-Ordinate Spectrophatometic
Methad®!

& Copper Digestion, Inductively Coupled Plasma Method™
el Formaldehyde Distiltation, Colorimetric Method'™!

10 | Lead Digestion, Inductively Coupled Plasma Method™
11 Manganese Digestion, Inductively Coupled Plasma Method™
12 Mickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Soxhlet Extraction Method™

14 | pH Electrometric Method™

15 Selaniur Digestion, Inductively Coupled Plasma Method™
16 | Suifide lodormetric Method?

17 | Total Dissolved Solids Dried at 180 "C™

18 Total Keldahl Mitrceen Macro Kjeldahl Method!

19 Total Suspended Solids Dried at 103-105 *C®
20 Zine Digestion, Inductively Coupled Plasma hlethDﬁ:LH}/

E
EHEREEAET

1. mrwadmnssudanduin semelve. glofnsmitule. fiuindad 4. ngamme
Fauunananum, 2547,

2. APHA, AWAWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ad. Washington, DC: APHA, 2017,
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SPC Calibration Center % 'I'
e b
Aoty
= Certificate of Calibration
e
T e
Equipment: Balanco Cerificate No.. CO1203500
Modek BSAZ24S-CW Issued Date: 15 September 2020
Serid No. {orID.): 3137910054 (INSILB-144) Job No.: KSPR2012245
Manulaciuner Sartorius Paga: 1of2
Cndition: In condition
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.

104872 Sci Sukhumvit 66/, Sukhumyvit Road,
Bangchak. Phrakahong, Bangkok 10260 Thailand

Environment Condiion:  Temperatune 25 *C + 04°C
Humidity B3®RRA * 24 %RH

Calibration Placa: THAI CHEMICAL & ENGINEERING CO_, LTD. { Laboratory )
1048/2 Soi Sukhumvit 6671, Sukhumvit Road,

Bangchak, Phrakahong, Bangkok 10260 Thailand

Calibration By: Mr. Tharankd Fasauwsang
Calibration Date: 14 Saplember 2020 T
The Method usad: In house method, SPCC-WHT, base on UKAS Lab 14
Traceability: This cadificata is raceabis 1o the 51 Units mainlained by National Institute of Metology
(MNIMT}, Thaland through SPC RT Co., Lid. Cerificate No. C02193180
SRRT Rongro
o Byde V29 (o RE 0 4o : A"
{Mr. Tharanid Fasawang) SER IS {Mr. Rungrod Jenkitirakuichai)

Ferson in chamge Authorized signalony
Tris Cofcale 55 insebd M unics of meaiuremsnd soooidng 1o e nteratona] Sysiem of Usits (211 0 prostdes Pacastily of secooromsst 13
wtrmotora o mbonad shmdan o ofty rooogrerod natona standan asorainies,
Thes Mt el LAOarianity Sated is Bk egarded whcefanty which e obtarssd fom She dondasd unoadaindy melgiked by B covsnges Gdor 53 5o
provse a ey of corfidenoe of spposrancly 5%, B s detormired @ accoedancs «ih s Guids o Exprasson of Uscerlandy in Measrement {5005
Thesces eale My D aflacisd Ly dernlons Bom sposied wrddons. The resclis releie Soly Ic e Aoms Sos5ad, caltasied o semdled. T spun wiadl
mtd e reprodaced Eonnpl. in kUl wiEvaot approead of 5PC RT Ca, il

whitn inei wvidl ila

e RT 00, LT

o 00X 458 weATner e 57 custpe 0V BV RSTR mawiives peotmeeT SR80

Mhereh GOO0E 1Y Sai tersemtmembe 51 Sttt WU M, g, Fhetoroen, Banghes D60 Thaione
T L5 4FE) Ead. 3NC-FNE Fon 0 233EF 4804 Evnl Whuooo T rionn R wieie St e

fj’mvmﬁg&ﬁmﬁwﬁmﬁ;ﬁ # SPCRT EPCC-FH-CO1-00: 13 Aug 2020
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SPC Calibration Center

Job No:  KSPR2012246 Page:  2of 2
Calibration Results:
Without Adjustment
Gecontric Error: Waoight 15 5o 174 or 123 of Maximum capaciy, taken from the carter of the pan 8¢ & Toro referenca.
: - - Nominal Test Valus 50 i)
Retorence Points (g)
A 8 c D E
0.0001 | 0.0000 | 0.0000 | 0.0001
Rapoatability: Determination of tha standord deviation of weighing balance., Readabililty 0.0001  (g)
Nominal test vatue (g) Standard Doviation
20 0.00004
200 0.00006
Departure of indication from nominal value., Reacabilty 0.0001 (g
Nominal Value | Conventional Mass | Displayed Value | Comacticn of Balance |  Uncertainty
&) (gl 1] (@ -] .
1 0.092009 10000 00000 000001 08
2.00000 2.0000 0.0000 000011 2.05
5 4.99998 5.0000 00000 0.00012 2.05
10 9.99999 10,0000 00060 0.00012 2.0%
20 19.99997 20000 | 00000 0.00012 204
) 49.99994 T 50,0000 00001 0.00013 2,03
100 99.99992 100,0000 00001 o001 | 20t
120 119.99989 119.9999 0.0000 0.00021 2.00
150 14999986 149,9999 00000 0.00024 200 |
200 194 99086 1 e 0.0000 0.00030 200 |
The End of Certificate
wldm woell el dale
2PC B C0L LD

83003 10 wavihETErds 37 cenppte U EVIROITS e TR R
Deoren B0 1A S Wtk eehametsl 8T Buraemn 000 S, (argete, Pl D SO0 Tl
T 5 S A0 . ICOINCE Moe  PWE G Eedl R CoBWONcoT TSR wen e i

Your salisfaction i our promizs # SPCRT

SPCC-M-CO1-0%: 03 Aug 2000
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HACH COMPANY
S0 A Scres {Thaaland] Linsted, Buddng D Room o, 003 11, 3rd Foor , Mo, F35/4, Srinakarin Roas, Pallasakarn, Suanhusng. Banglok
| Plocrsd +65 J02T 036-3529 Exe. 0| Fax +06{02) DG 3577 | vy sea hach ronl

LABX 2003177
Tast Report
Cosmress YL P Y
Equigman] - Colrnster Mawtackre : HACH
Controler Wodod - DReso Senscr Mode r 1
Controller Sodad No 121 190CaZITA Sersor Sevial No. =
Doto of kest 21172020 Pericd 1 Yo
[T E————— Humisly T
Rosulls
Insfrumeend Checkod
| L] N e T T Badoen Adpe Mmmara
1 | Viesad et B Fac O Fa | rPss L Fs |
7 | P Sepity 5 -85 VOO ar preey a7 v
3 DiEpisy Chack B ree O fat |B rpms L] Fan
| 4| Meyteas Cect Bl Pae L e | oms L1 Fei
| 5 | Fucton Sysem Program __;'E Pae 0 rFr |[B Pae O rm
iaeraing e Enoy Cibeckon
| e Ewmer | felors | Adter
g | e B woe B een
O aewee O scces
Cihecll willly Sasnatand
Enem Chasacmansic Belg Ay Fpcemee
7 | Hek (0000 ABS) : Toow MBS o ABS
8 | Wae Lo Zane (068 30050 ABS ) ST 058 sBs|  ose  Ass
8 | WoveLengn 520 om (0030 =005 ABS ) 57D oEm  Ans cE:  ASS
10 | Vv Lengd 560 rvm | CEZE £ 000 ABS ) 2100 Cow  ams ca1r | Ams
i1 | Veam lengh 10 om (G634 3 0050 ABS ) 5T 0 E3D ADS (5] ARS
12 | Weawe Length &G o | 1972 £0 W00 ABS ) SR 1112 AGS i ADS
"3 | Wrave gl 530 5 { 1396 2000 ABS ) STO7 17205 ABS 1207 A2 1
t4 | WiewsLergih S4Sne (1987 10100 ADS | STOQ 170 Ang vira ans
15 | WaveLengn 610 om (1155 10190 AR5 | STOR 1210 ABS T
18 | Wamlegh42nm (1762 $0150 AS ) STO3 w6  aAs| 000 aEm ame | o
1 Wilm Leegih 520 nm :-;551' 20050 ABS ) S0y 170 AEH 1T ARS
] Wieve Langh SE0nem [ 1 T13 £ 09150 ABS ) STDE i ARS LR ABS
| 1 Waveiew®Bi0nm (1728 0150 ABS)5TOR | iTd  ans 1758 ABS ==
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HACH COMPANY
/0 A3 Soox (Thailand) Lemited, Bullding [ Raam Mo D3 11, 3rd Floor , No, 735/4, Siinkarm Rosd, Partanakarn, Sussiuang G ngkok
| Prhone 66 (02} 026-3529 Ext. O | Fax «6602) 0263572 weanw t2d. bach.coml

LABX 20U31TY

Summany of chechd
B the nstrument car woe ncematy 249 effciary_iitnaaerucrmiamd st ndias il int o

DO tra iessumant con work but its mealving 1o manlensnze nasladnaus e ldddan et

O  The instnemars could not war ifs Wﬂm&ﬂnﬁﬂh&mnﬂuﬁuﬂuﬂﬁamqﬂuﬂﬁn

R
Strichisd Eguineont Lissd
Equiorest Equipment 1D,
Brandant Abdcrharcs _I:ﬂ'[ﬁ!'.'l __"21_??' Exp dain ! Al
ChgEsl Ml ke - fraca ] Cua date = 17-Aug-21
Theire Iypgiometer A A4 15645 D chale  ¥8-Hew=dl
e '.-F.’
Test By WILRILAK §, Aproved by i S e
{ Miss Wilailak Sawangpun ) { Mr. Suanun Sartyangkoal )
Servica Erglnesr Position : Assislan] Sarvice Division Manager
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SPC Calibration Center %RT

T
s . . .
flas-wa Certificate of Calibration
*-:,,@.&*
-l
Equipment: Cooled Incubakor Carlificate Mo.: C31203245
Radal: IPP 750 lssued Date: 15 Seplembar 2020
Serial No.for D} VB18.0043 [ INSLB-133 ) Job Mo.: KSPR2012251
Manufacturer: Memmet Page: 1of 3
Condition: In Condifion Venlilaion Vahee: Mone
Shelves{pc.): 2
Gustomer: THAI CHEMIGAL & ENGINEERING CO,, LTD.
104812 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Emnvironment Condition:  Temperature: 24°C + 1.1 *C
Humidity: B0 %RH & 46 ®BRH
Voltage: ZMVAC 1 23 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. { Laboratory ) e
104872 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Tharanid Fasawang
Calibration Date: 14 September 2020
The Method used: In house method, SPCC-WI-16, base on TLAS-GH
Traceability: This cenificata is raceable to the Si Units maintsined by National Institute

of Metrology (NIMT), Thailland through SPC RT Ce., Lid. Cerlificate No. C10200007

BY By S%RT (Q%—/

VA5 1R v i
{Mr. Tharanid Fasawang) AT {Mr. Udon Srichana)

Person in charge Authonzed signatory

Trvs oanlon’s i Ieioed a unills Oof mestursnend siooedn] b0 T lsrstons! System of Unils (21 1 provides 3aceatiily of measuecrond o
wiorreiional or nofor Al Sarded of ofer eongnene ralorl standud beharatones.

T Sassntmgnd UnCertainty skeded & e epardied Lrioertinly whicy 3 oblaived fom e saeied unoestardy mulssies by e aerage facer
(=2} b= prowiche 3 bevel of corfonnes of aspreomalely S5 B s delamindd B aonniarns allh Ta Deiks i Eoyessies of Lnosteiily o bleasesmenr
fLet i
Irese reouts may Be Feciod Dy Soviebeors from spocked Condrons. Tre msals mkafn oy i Ba Bees felee cslbvanad oF e pied. Thes fepes.

ehiall Bt b degat Bl exCegt i Bl wiloul spgnowel o SPC BT Co., Lid

whiw il il el

SPC AT GO, LT

el COOEY 1M w AT T 37 saaswe e ST VAT ARV SRR VEED

Ereen D003 114 S WoathePoesati 57 Suduwred U1 Fod Boewgeis, Flraraerg, Barghc W0 Traling
T FES O e TOG-AYM P O 7S AL Eed rhaola-doer Wrabs e anc- oo

Your safifaclion irwrpronu]!ESFORI' SPCC PRLCS1-06 (2 Aug 2023
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SF"C Calibration Center

:

Job Moo KSPR2012251 Paga Zof3
i
E .0
: 1o
.. :] -
e ¥
- :
e R
P : AW D2
= el
- W *
Standard Installation Locations
Volume (Calitralion Zona)s 363 (Litars)
Inside chambe: W= 105 (em) D= 80 {em) H= 120 (em)
Standard Locations (81, M2, W3, ad): we= 11 {cm) d= @ (em) h= 12 {em)
Standard Locations (85, 86, 87, #a) we 11 [(em) d= G {cm) h= 17 {em}
#0: Geomatric: centar of the chamber
Posltion of Std m | w2 | ws | wa [ s | we | w7 | wa | we
Channal of Logaar 1 2 3 4 5 fi 7 8 9

Definitions

indfcating Temparature: Thi average reading ol indicating device which forma the intagral part of the anclasurs,
Measurad Temparature: Tha averags reading of standerds at any positions or location,

Meaasured Unformity: The maximum difference of meosured tom peratures betwean of any probes and the

maasyurad iemparatune at the referencs location which sie obgorved st sama time ar 81 closs chasrvation time as

posaible to determing the temparature pattern o homogonelty with the chambar al Rleady-atate, The referen ce

prabe s praferably located in the geometric center of the charmber,

Measured Stadify: Tha one-half of greatest maximum dillerence of measured (Smperaturas st any one probes,

Overalf Varator: Tha difference of maximum and minlmum meaasured lempaerntures throughaut obasration time,

il e ol bl
BFG KT GO, LT,

Al 00003 rise wewrhimoeeie 57 mamn N wnaneen aeseie csReaue K360
Bt COOEY 1104 S ‘Wmchnmirarsaltsl 57, Flimimen 1001 e, Bardonak. Prischonong, Barghsk 11260 Thalkord
W 0 83 41T B, 300008 Frw 0193 A Eeall mkacocSencrioom  Wehiae v sl e

Your salisfaciion & our promise # SPCRT

SPCC-FM-C1-08 03 Aug 2000
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SPC Calibration Center

:

Job No.: KSPR2012251 Paga 3ol 3
Calibration Results:
Without adjustment
heasurament Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 *C
— Temparature Comection of UUC. Uncarlainty
("C) e £'C)
#1 20,03 0.03 0.30
#2 20,03 0.03 0,30
#3 20,64 a4 020
#1 .58 0.58 0.30
#5 19.56 044 0.30
26 19.43 .57 .30
&7 19.94 006 0.31
L] 1989 011 0.30
L] 19.76 -0.24 0.30
Temperatune Distibution
Dosived | Sefting | Indicating Measured Temperature at Spread Locations (*C) Lincoainty
(“Cy {"c) ) #t | 82 | w3 | e | ws | w6 | #7 | 28 | m0 {z-C)*
200 20.0 200 20.03 | 20,03 | 2064 | 2056 | 19.56 | 19.43 | 19.94 [ 19.80 | 10.76 om
Chamber Charactenzation
Indicating Measured Unilormilly Measurad Stabdity Orvarall Varkation
(") ("C) (£°C) ("C)
20.0 0.95 0.07 1.32
MNote: * Maximum uncerainty of the each position
The End of Cerificate
Wive Sl o vl 40t
SAC AT CO_ LTDL
o o riisarimtriegy 5 St g g oty SRR
Tk © NS 000 B BN Fee 0 Joid Gids e reampeaconT WG w0 DN
Your satisfaction is our promize & SPCRT SPCCFIA-C31-08: 02 A 2020
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SF"C Calibration Center SERT

W
L

v Certificate of Calibration

L
"'-.'.....'--"'

-
Equipment: Incubator Certificate No.: C31200278
Madel: IM 5& [ssued Data: 14 Soplamber 2020
Sarial Moor 10)- D212.0258 (INSLB-017) Job Na.: KEPR2012240
Manufacturer: Memmart Paga: joof 3
Conditiar: In Condition Ventilation Valve, Closed
Shelves|pe.) 1
Customer, THAI CHEMICAL & ENGINEERING CO,, LTD.
1048/2 Sol Sukhumyvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Emvironment Condition:  Temparature: 27 'C + 05 'c
Hurmidity; 59 %RH = 3.7 %RH
Waoltage: 23 van E 0.8 VAC
Callbration Place: THAI CHEMICAL & ENGINEERING CO,, LTD. { Laboratory )
1048/2 Soi Sukhumyit 61, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachel Moohammudrossl xj‘-—
Calibration Date; 14 September 2020
The Method used; In hausa method, SPCC-WI-16, base an TLAS-G20
Traceability: This certificate is traceabla to the S Units maintained by National Instilute

of Matrotogy (NIMT), Thailand through SPC RT Co., Lid. Certificata Mo, C10200008

s B SERT (Y~

i
{Mr. Chanachal Mochammudrosol) _ (Mr, Udon Srichana)
Persan in charge Authorized sianatary

This cacrneahe b5 asanm i ek of masu st aseceding 1o i irasmatianal Bysbem of Urite (50, § provides hacgablsy of meatrermen] o
armational o refons sandard o ofhel recognizad nalicnal sancar Bbcraiones

o messrcmant uncamarny stated |5 Ma Eandsd ursarisnny which i sBaned hom e serded uroeetanily moligied by he coverage famee
(=31 bo provide & el of cordidence of approsdmaicty B0%. It is cotamingd In acconrdance wilh ke Cuilda by Bennesiion o Lincarainly ¢ Medsgrsmg)
HELIMG,

Thizse reaudly sy be ol by sodalons from ssecfies soncicons. The resulls relabe oely o ine tems rewed, salbomiee of Al Tra fapon
ol ol e rapfockicsd sacapt i fal withoul approwsl of 58P0 BT Co,, L,

witwe na @l ool dfa

8RS AT CO. LMD

Al pooe i vt Tsele 57 ruweyitn 100 BRRAAIVIn e T lad D Emka i 10260

Beonch 00000 *18d Sl Vechesthoraand 57 Soargsell WA Resd Bongurh, Btrakioncng, Bonghos 000 Thaliord
T 0 e £33 Fet, 500ANH Fi 0 9 La Bl ininspoclieps- pam  anaie wew A0-T DI

Tour Mﬁ:ﬁﬂi’aﬂ it pur promise £ 8PCRT SPCC-FR-C1-08: 03 Sug 202
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SF‘C Calibration Center

Job Mo, KSPR2012248

1.
Y. 5
L)
1
: 0
i i
! e T
.. T |
P LT —
e v !
Rl - - i AR ) il L
e H b2 bl
W
- W -
Standard Installation Locations
Volumea (Calibration Zongjs 21 (Liters)
Insica chamber: W= 40 (cm) D= 33 (cm) H= 40 {cm)
Standard Locations (#7, #2, §3, 82 w5 {om) d= 5 {cm) h=% (cm)
Standard Locations (RG, MG, #7, 88): w=§ (em) d= 5 {cm) fi= 5 {cm)

#9: Goometne cantar of the chamber

T

Papa 20of 3

Fositicn of Sid

#1 LF L #4 L] L] &7

Channet of Loggo

Definitions

indicating Temperature: Tha avarage reading of indicating doevice which formas the integral parf of the enclosure,
Measured Temperature: The average reading of standards ot any positions or lncation.

Maazured Unfformiy: The mas imum gifferencs of messuied tampoislures batween of any probes and the
maasured temparaiune ot tha referancs location which ang obsened al same timae or al close obsarvaton ime as

possibla 1o dalarmbneg the lempaeraiure palleim of homogenasily with the chamber at steady-state. Tha referanca

probe s proferably lncmed in tha geometie center of the chambaor,

Measured Stabitfy: The ono-hall of greatest maximus difference of measwed lemperatures & any ona probs,
Overall Vadatior, The difference of maximum and misimum measored temperatures thioughoul sbaervatian fime,

il (el il dalfa
SPD BT 0O, L.

sawll COOCT 1184 sourrrnie-Re 57 ousgyidv 000 s ceresliug paonnnener 1150
DFonon DOOTES  (THE S WecwrTiarment = S Seraemen 00T Roes, e, Prmearosd, Denpioe Y060 Tralond
Tl 0k O Bl DXRIE Foe 0 2ED 4O Enol ivesnlBepcoom  Wahale, wwe s o

Your safislaction it our promise # SPCRT

ERCC-FRU-CI1-08. 03 Aug 200
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SPC Calibration Center T
Job Mo.: KSPRZ012249 Page 30f3
Calibration Results:
Without adjustment
Maasurament Temperature at Spread Locations, Indicating of Unit Under Calibratian: 35.0 °C
gl T:dr:::‘::ﬁ. Correcticen of LG, Uncertainty
{"C) =Gy {2 *C)

#1 35,28 0.28 0.23
nZ 3532 0.3z 023
#3 35.30 0.30 0.23
B 35.20 020 0.23
#5 35,23 0.23 0.23
L] 45.53 .53 0.28
u 40387 0.37 0.36
#g .92 .12 0,23
#a 3531 o 0.23

Tempearature Disiribution

Desired | Selting | Indicating Measured Temperature al Spread Locations (°C) Uncartalaty
{*C} (*C) (*C) #1 | &2 | @3 | oma | w5 | @6 | &7 | W8 | w8 £y
35.0 a5.0 35.0 |36.38 3632 | 35.30 | 35.20 | 35,23 | 35,53 [ 1537 | 3512 | 35,91 0,36
Chamber Characterzation
Indleating Measured Linifomity Maoasurad Stakdlily Créerall Variation
<) "< (+°C) {"C)
5.0 041 0.26 067
Mot * Maximum uncertainty of the cach pogition
The End of Certificate

whifn e o+l dla
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Ll amoe e meimenieds 57 maegsdn 00 evianien sl npaoeansnee 10260
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SPC Calibration Center T

x&%;
flac-man Certificate of Calibration
54_’/:;:.;:1#3-
§ LIRS v
Equipment: Incubator Certificate No.: C31203280
Kiodal: N 55 lssued Date: 14 Soplombor 2020
Serial No.(or ID): D215.1344 (INSALB-022) Job Mo KSPR2012252
Manufaciurer: Memmert Page: 1of 3
Conditicn: In Condition Vantilaion Vale: Closed
Shehesipc.): 2

Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Sol Sukhumvit 56/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Emvironment Condition:  Temperlune: 28'C + 04 *C
Humidity: 58 %RH + 27 %HBRH
WVaollage: 23 VAC + 06 VAC

Calibration Placs: THAI CHEMICAL & ENGINEERING CO., LTD, { Laboratory )
104812 Soi Sukhumvit 66/1, Sukhumvit Road, 1 f"'“
Bangchak, Phrakanong, Bangkok 10260 Thailand

Calibraton By: Mr. Chanachol Moohammudrosol

Calibration Date: 14 September 2020

The Method used: In house method, SPCC-WI-16, basa on TLAS-GZ20

Traceability: This certificate is raceable to the SI Units maintained by MNatonal Institute
of Metrology (NIMT), Thailand throwgh SPC RT Co., Lid. Carificate Mo, C10200008

/5;‘@4 i
{Mr. Chanachol Mooharmmudrosol) b {Mr. Udon Srichana)

Person in charge Authorized signatory

Thie condiiane ke meuad Do wn B O edur amen SLoodng 1o Pe Intervaiorngd Sytlea oF Lodls (SR 1 potr s Teacaalil Uy of messscaneend ko
nbamatinnad or rafonal standard or offae eengneod ralioeal stardang ki orafnres.

The meeiurermsal uncestahnty @aled o e sperded uf certainl whalh & oblsinesd Yo Pe alirde ] wfcerkaindy Hull e by e oiersgs facko
=2} "0 provide 2 lovel of confilonce of appradmally S5 B ks dosarmined in accoadarcs with fa Gukde i Exprossion of Lncedaigy in Maascrament
GG

Thass ooy may bo affeckis by deviadons from spocfed ordions. Tra resalis relado only D e dams osiod, calleratad or sampbod, Tha g
el ruol e pepeideced excepl m Bl wetsoul approsed F SPC BT Co, LEL

wiim sl adil dola
S0 B0 G0, D
000Dt winshimanila 5 mastyele 0N RO ITR newieived R LsRn VRS0
Begreh 0000 T B: WeoH-obouesieg 3T, Subumeel W Fead Bengetas, Fleshbandng, Baogesk W0IES Thaikrw
Tl © 285 4000 Esf. TNE-5XN Fox 0295 4L Ewgl Ao rory WA - o
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SPC Calibration Center T

Job No.. KSPR2012252 Page 2of 3

TS e
.-.-:E . prnaiay
e - LK
H H
A L 2]
' g H2
T kS, R A
A ogg- § 17 Ty 4 b *47
#_;___:; 2 ‘I.l---
¢ W
- W -
Standard Installation Locations
Volume {Calipration Zona)s 21 (Liters)
Inside chamber: W= 40 (cm) 0= 33 (cm) He= 40 {om)
Standard Localions (81, B2, 83, &4} w= 5 [cm} d= 5 {cm) h= 5 (em)
Slardand Locolions (B3 86 8T, 881 we= 5 {cm} d=5 {em) h=5 {cm)
#2: Guomedric conlor of tho chambar
Posilion of Sid #1 #2 1 LE] ] 5 ur L
Channel of Logger 1 2 3 4 5 L] 7 -] 9

Definitions

Indiicating Temperatirne: Tha averaga reading of indicating dovics which forms the inlegral part of the enclosura.
Measured Temperature: The average reading of standacds ot any positions of lpcation.

Measured Uniformdy. The maximum difference of measured temparatunes betwean of any probes and thg
measured lamparalura ol the reference location which are obsarved at same tima of ot close observalion lime a5
possible 1o determine the temperature pattern or homoganeity with the chamber of steady.state. The relorence
proba is prelorably located in the goomalnc canter of the chambser,

Measured Skabdfy: The one-hal! of greatos! maximum diferance of measured lamperdiunes 41 any one probe,
Overall Variatiorr. The difference ol maximum and minimum measwed lsmperstures hroughoul obsanvation Bmo.

BAC AT GO LT

vl G003 ar werh e le 80 eusamye U EERAR T Eelveg o] e YD

Bt DX T Bo VANt BT Bulumel 10N Bad Borgol, Bh-okiueesy Bagead TR Trelid
e E S O e XRENE P O AL 4ifd Teal raasefateciass Mg wweitloat

Your wafisfackion is our promiss @ SPCRT SPCC.FIA.CI1.00 03 S 2020
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SPC Calibration Center SERT

Job No.. KSPR2012252 Page 3of 3
Calibration Results:
Without adjustmeant
KMaasurament Temperature al Sproad Locatkons, Indicating of Unit Under Calibration: 45.0 °C
o T:‘:::::‘:::n Comactionof UUS, | Uncertainty
{"C) {*C) (£ 2)

#1 45.27 0.27 0.25
B2 44,82 0.08 025
k] 45.38 .58 0.25
i 45.20 .20 0.25
#5 44,06 -0.04 0.26
L2 44 58 0.34 .27
u; 45,03 0.03 0.25
L) 45.34 0.34 0.26
#9 45.33 0.33 0.25

Temperatura Distribution

Dasired Setring | Indicating Maasurad Tamperature at Spread Locathons ("G Lincerainty
] *c) (*C} #1 | #2 | % | b4 MS | e | W | we | wa (£ C)"
450 450 450 | 4527 | 44,92 | 45.38 | 45,20 | 44.96 | 44.66 | 45.03 | 45,34 | 45.33 02
Chamber Charactarization
Indicating Measured Uniformity Maasured Stability Crenrall Variaton
"G ("G & "C) gl
450 0.73 Q.08 0,80
Mol * Maximum uncorlainty of the vach position
The End of Certificate

ultdn @l 01fE e

SFC AT 00, LTD
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SPC Calibration Center

Calibration Date:
The Mathod used:
Tracaability;

o

Certificate of Calibration

pH METER Certificate No, COT200244
Saven Compact S220 Issued Date: & May 2020
BO144B8655 Job No.: KSPR2005768
Mettler Toleda Page: 1ol 3

Ba7IN3 Model:  InLab Expen Pro ISM Brand:
In Condiion

THAI CHEMICAL & ENGINEERING CO., LTD,
104872 Soi Sukhumvit 6611, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Temporalure A C + 2 *C
Hurmidity 50 %RH 15  %RH

"

Enwvironment Laboratory, SPC RT Co., Lid.
1194 Soi Wachirathamsathil 57, Sukhumvit 101/1 Rd..
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr. Imon Ama
B May 2020
In housa method, SPCC-WI-58_ base on ASTM E 7007

SERT

Mettier Tolado

This certificate is traceatie 1o the CRM maintained by DAKS/DKD calibration
laberalory through Radiomater Analytical Co,, Lid. Cenificate No. 14268, 1442, 1433

and traceabde 1o the SI Units mainlaimed by National Institule of Malralogy (NIMT),
Thailand through Industral Foundation Electrical and Electronics Instilute Cerificato

No. 0553EL19

SERT o)

(Mr. Imron Ama) SPCRT Co. L {Mr. Dumrong  Boonsopon))
Person in charge Authorized signalory

Thiis oediFionts b sl Uvs unels O rorEctemens aueasang o D amaiona’ Byuem of Uils (510 B provices bnscandiy of eaRamestnd B msonat onal
o raftievie] standaed oy sl racoghlne Falisl e letorslores

Thay by it grindimnty sialed = the eapanded LRONENE; ST 5 GOAIIGD WM e slandrd unoenardy mulipland by 56 oosrigs idor Jodh o
Erowids 2 el o coiasnes of Apporratily ST 11 s Osi mene 1 ST aEnce weh B Gaoe 1 Evpaasion of Unostaindy n Weessus=ond (GUM),

TRl iiinslts anuiry b 3ffesiod by deviolons fom speetfiod cordfnm. Tha ispan fakié ondy 12 e Ferg favined, calbrated or saempigd. T (ool =nal rol
b repincuced axcegt n R WOl spoetval oF 520 AT So, L4

Fvwe OEEED TR e Ee 57 ool W0 RVEALIENR oniilve SRS PR
ferch OO0 0 fa Wihrauesnbe A0 Seabed 00 R Bargrei, Mvasaning Baegut WNE0 Tauime
T 0 Rt AEED P ENOGAAN Fea O 0WS G004 Dol el peoluvionn Witeks swsaed o
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SPC Calibration Center SERT

Certifcate No. : C07200244 Page 2ot 3
Calibration Results:
pH Scale
H Meater Readi b
o E e M::xm {:W Coverage Factor (k)
{mv) (v Errar {mV) iPH)
12 141 0.02 0.000 0.065 200
154,96 154.9 006 | 1000 | 0.065 200
295,80 205.8 0.00 2,000 0.085 200 |
236,64 268 | 004 3000 0.085 200
177.48 1775 0.02 4000 | 0085 200 |
18,32 1183 0.02 5.000 0.065 ' 2.00
59.16 59,2 0.04 6.000 0.065 2.00
0.00 0o | o000 7.000 0.085 200
5916 50,1 0.06 8.000 0.085 200 |
118.32 1182 0.12 8,000 0.065 2.00
7748 | 4775 0,02 10000 0.065 200 |
236,64 2366 0.04 11,000 0065 | 2,00
-205.80 2957 | o010 | 12000 0.085 200
354,95 -354.9 006 | 13000 0.085 200
41412 4140 0.12 14000 0.068 200 |

BFC RT CO. LTTL

ol DO0ED  H04 vanrdeeTuntRa o0 el S0 axTnoeen et bved PR etieT S0080

Brorch QOO0D 1104 B’ Wochimohamea il 37 Sualumy? 101 Beal, Aenerrnh, Preskonans, Berghcl 10200 Thalkend
T O JAE 4031 Eel 300008 Pas 0 284 G108 Eosin Peapociienc tom WIBeME w200 ol

Yowar sadisfaction fr our promize & SPCRT SPCO-FM-COT-08: 11 Feb 2020
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SPC Calibration Center T
Certificate No. | COF200248 Page 3 of 3
Electrode Test Results*
The three-point calibration using three standard buffer solutions; pH 4.005, pH 7.000 and pH 10,0117
The practical slope of the pH electrode; 57.83 (mVipH), B7.76%
The zoro point of the pH electroda: 6,96 (pH)
Sample Test Results
Standard Buffer Unit Under _ Uncertainty of
; Difference Coverage Factor
Solution (pH) Calibration (pH) e (pH) Measurement (pH} i )
4,005 3.999 -0.008 0.0089 2.21
7.000 6.997 -0.003 0.0082 217
10.011 10.002 -0.009 0.0189 217

* Calibration Marked * Not TI3 Accrediled " in this Cerificate have been included for completensss,

The End of Certificate

ubtdn aa® o R el
SPC BT 0L LTD
00003 1194 semireraba 537 mnerptn A0S INHUHEY I GpemaerueT 7250
Bronck 00003 1934 5ol Mnchinothomantit 57 Sudumwl ¥4 Ao, Bargabal, Phitkndag, Bangeck WRED Theliond
Tel. 0 183 L1311 Ex! IMNGIICA Fas: 0 MBS 424 E-msl: ov spccfapccom  Wete e wesy aoc-.oom
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?';“'”‘ ' Job Mo.: KSPR2005769
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SF‘C Calibration Center SD T
2K

T "J
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ﬁ Certificate of Calibration

L,,(r:-'-‘\\ F
sy W 17808

Equipment: Digital Thermometer Cerificate No.; C15200186
Model: Seven Compact 5220 Issucd Date: 11 May 2020
Serial NoJor ID):  BO14466E5S Job No.: KEPR2D05TER
Manufacturer: Mettler Toledo Page: Yof 2
Condition: In Condition

Customer: THAI CHEMICAL & ENGINEERING CO,, LTD.

1048/2 Saf Sukhumuit 881, Sukhumvit Road,
Bangchak, Phrakanong, Bangkak 10260 Thailand

Emdronment Condition:  Temperature: 22 °C £ 30'C

Hurmidity: S0%MH & 15.0 %RH
Violtage: 20 VAC £ 11.0 VAC
Calibration Place: Sensor Laboratory, SPC RT Co., Ltd.

1184 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Callbration By: Mr. Tweewong Thaithiang

Calibration Date: 11 May 2020

The Method used: In house methad, SPCC-WI-18, by comparison with standard thermometer
Traceability: This certificate is traceable (o the 31 Units maintained by National Institute of

Metrology (NIMT), Thailand through Quality Rebom Co.,Ltd. (QR) Cenificate
Mo, QR19-1015

. SRRT (Y~

g RS i .
(Mr, Tweewong Thafthiang) e (Mr, Udon Srichana)
Authorizad signalory

Person in charge

Thin cotfioale |n meued the ures of measuremet! acaarg 1o Pe Interatiors! Sysser of Unas (51, It grovoes teceabiley o
mazmiremerd i insnmahonal of aetenal sandard o ol ecagrized natonal SERaaT GRS IR

Tha mégsaremenl urconainty saled is e senarded unearsinty which |5 abtained from Sie sardae unosnainly sudiphod oy the
coverage lacior k=2 1o previda @ loved af cerddancs of aopraxmately 5%, it e Jetamrningd in sooandarce Wit ing Gaids o Exprasscn of
Uiaceteinty in Messursrsnd (GLUNY,

Trass resuks may be afectad by devalons Fom speciled cordmiars. The resulis miae only fo B Dama lesled, =sbbrasd ar Ramped,
Tra repar snal nal 56 moroduoed axcepl o full without spprovel af S5RGBT Ca, L4,

ulidn aed a il e

SPC BT Q0. LTD

svwed 00003 v wetrrBvo e Te 5T ouuEgete 100 GTRIAY) N AT G0
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Ts O JFuEs A31) @ar 3ROO-NMOR Fuw O 105 A48 Bomati i spoalape-ri com  WekER waw e anm
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SPC Calibration Center

SEKT

Certificate Mo.:  C15200186 Page: 2af 2
Calibration Resulls:
Without Adjustment
Sensor Type: Thermisior Channaf; -
Diameter (mm) 12 Langth {mm): 100 Immersion (mm); 110
Desired Temp.("C) | STD. Reading ("C) | UUC. Reading ("C) |Comection of UUG{"C)| Uncertainty (= *C)
200 19.998 19.9 0.0588 0.090
250 24,995 24.9 0.085 0.080
30.0 20992 299 0,024 0.090
The End of Certificate
inedd gl dfa

15

Pt QLS

C0. LTD,
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SF’C Calibration Center

Equipment:
Model:
Serial No.{or 1D)
Manufacturer:
Condition:
Shelves{pc.):

Customer.

Calibration By:
Calibration Diate:
The Method used:
Traceability:

4

2

:

Certificate of Calibration

Rafrigerator

SOC1000AY

SDC1000- 190800644 ( INSLE 148)
SANDEN

L

Cerlificate No.: CIT026540

Issued Dale: 02 November 2020
Jobr No.: KSPRI14418
Page: 10of 3

Ventilslion Valve: Nona

THAI CHEMICAL & ENGINEERING CO., LTD.
10482 Soi Sukhumvit 66/, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Temperature: 28 C +
Humidity: B4 %BRH +
Voltage: 223 VAC +

1.1 *C
4.1 %RH
0.8 VAC

THAI CHEMICAL & ENGINEERING CO., LTD. { Laboratory }
10482 Soi Sukhumyit 6641, Sukhumvil Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Mr. Sawangpong  Hwansani
09 Movember 2020

Al

In houwse methad, SPCC-WI-16, base on TLAS-G20

This certificalo is raceabls lo the Si Unis maintained by MNationsl Instilute
of Metrology (MIMT), Thailand through SPC RT Co., Ltd. Cerfificate No, C10200012

(Mr. Sawangpong  Hwangsanit)
Person in chamge

Ths cerifficale is issutr the units of massirsmen] aaonming in P istamalions] Syslem of Uais [5) 0 prdvides bacesliliy of nessdemment
irlernational of nefiond sfaadand o e eolirized ralonal elardand Ishomieries

Thx measwzmenl wuacerarty shed & e egandsd unceiandy wiic is oddsiyed faom Te shanded urostandy rBobed by e omestaps Tador
(w=2} iz piovite 8 fenvd of cortidence of apploxmeicly 95%. it is oclrmines N accordarcs wih e Guds o Expmession o Lincsrianty i biaasararen]

[N,

SRRT (O, .~

v 1oeR S endf die
SPC AT Co. Lud

{Mr. Udon Snchana)
Authorized signatory

These ramdis may be alfected by dedadivng o speoified corditionz. 1he resulls iz only 1 T Sms fessed, caltrated of sampied. Tha mean
shall not b roprooucad secepd in Bl wilthoul aageocal of SPC AT O, L

widn i il dla
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SPC Calibration Center

T

Job Mo, KSPR2014418 Fage Zof 3
F &
[ S e
e
o S
L
; H
* W
Standard Instailation Locations
Wolume (Calibration Zone)= 380 [Libars)
Inside chamber; W= 112 (om) D= 80 {cm) H= 153 (cm)
Standard Locations (#1, 82, #3, #4): w= 11 {cm) d= & {em} h= 40 {cm)
Standard Locations [#5, #0. #7, #8): w= 11 (om) d= G {cm) n= 25 (em)
#9: Gaometbic center of ine chamber
Position of Sid #1 B2 i3 W4 L= w7 #a G
Channet of Logger 1 F 3 4 & ' 8 9

Definitions

Indfcating Temparature. The average reading of indicating davice which forms the integral past of the enclosure.
Measured Temperaiurg, The average reading of standards ol any positions or focation,

Maasured Uniformify: The maximum difference of measured temperaturas batwesn of any probes ana The

measured temparature at tha relerenca location which are obaerved at same time or af close obaanvation bme as

possibla to determine the temparatura pattarn or homaogeneity with the chamber al steady-state, The reference

probe s preferably located in the georneatric centar of the chamber,

Measured Siabiify: The ona-hall of greatest maximum diffsrence of measured lemperatures at any one probe,

Overall Variabiore The difference of maximuem and minimum measured temparateres throughout obsersation tme,

whilv iod@ ol vt
8PS AT CO, LTO,

A fl CODD 1 wee iR 57 Tyt 1000 e en seedlvug Ppivenuer 260
Bemnch D000 1184 B ‘Wochinsramaal i 5T Sucuedl M1 Rocd, Bangor o, Prgdansng, Boigess 10260 Teai el
Tt [ 2 TR Pxl AA-ANA . Fox O MBS LM E-ma ) wiencolescr oo Wehale. waewans- oem

Uour sativfaction is aur fromize & SPCRT
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SPC Calibration Center

a3 TTHETL

Job Mo.: KSPR2014418 Page 3of 3
Calibration Results:
Before adjustment
Selting: Indicating: #1. #2: #3 B N5 #8 WT B W9
a0 30 413 402 496 488 397 380 437 430 404
After adjustment
Maasurement Temperature ot Spread Locations, Indicating ol Unit Under Calibration: 3.0 °C
A T:‘;:::;:ia Caorrestion of LG, Uncorlainty
{"C} "C) i£*C)
Lyl 2.96 =0.04 (.42
LF] 281 -0.19 0.41
a3 4T3 0.72 Q.42
Hi 338 0,38 D42
W5 2,68 0.3 043
#E 257 .43 a7
o7 3.14 0.4 0,38
&8 2.98 -0.02 0.40
#a 2.80 =0.20 0.46
Temperature Distribution
Desired Setting | Indicating Measured Temperalure al Spread Locations {"C) Unceralnty
{"c) rc ('c) #1 | #2 | A3 | M4 | #5 | B6 | 47 | %8 | #8 o0
a0 a0 a0 296 | 287 | 308 | 338 | 268 | 257 | 314 | 208 | 2.80 047
Chamber Charactanization
Inticating Measuted Liniloomily Meoasurad Stabdity Crverall Varation
¢C) {*c) i+ "G} {*Ch
a0 1.02 0,26 1.62
Mote: * Maximum uncertainty of the cach pesition
The End of Certificate

widn padd el e
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