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ANIIATUINTT
1mimaaﬂmmwﬁwmuﬂizmmﬁummsm’gqmﬁﬁmqm atufl 61 (w.a. 2524) uazatiufl 135 (A, 2534) Bosbuslaelun1vusitnain
LLasmimwﬂmmwﬁmmUszmﬂmuam:ﬁa 509 Lﬂm%@mﬂwwfwﬂisﬂwﬁulﬁ nsuewnsly w.A. 2563
9nTIAUINT (UW/A20819)
=

F1EN1TNATAY unsleou o8, il astvunmUdiUszdnd  dissauld

141NT89 14INT89 14INTD9

1.1 mimsm@mmwﬂmwmamw

1 naw (Odour) - - 200.00 - - - -

2 ﬁ"dﬁﬂg (Apparent color) Pt/Co - 500.00 - - 500.00 500.00

3 AUYY (Turbidity) NTU - 500.00 500.00 500.00 500.00 500.00

4 Anudunsauazang (pH) - 200.00 200.00 200.00 200.00 200.00 200.00

1.2 msmsammmwﬁwmamﬁ

5 vesudsarareriviun (TDS) me/L - - - - 250.00 250.00

6 ﬂ%mmmaumﬁqﬂu’wm (Total solid) me/L 300.00 300.00 300.00 300.00 - -

7 ANUNSEETTaMLA (Total hardness) | Mg CaCo,/L 300.00 300.00 300.00 300.00 300.00 300.00

8 Lulps9l (Nitrite) as NO, mg/L - - - -

9 Lumsn (Nitrate) as NO, mg/L

10 Aaalse (Chloride) me/L 1,800.00 | 1,800.00 |  2,000.00 | 2,000.00

1,900.00 | 1,900.00

11 anavl,iﬁ (Fluoride) me/L

12 Fawn (Sulfate) mg/L - -

13 lwenlus (Cyanide) me/L 1,600.00 |  1,600.00 - - - .

14 wan (ron) mg/L 700.00 700.00

15 mei (Lead) mg/L 700.00 700.00

16 y2kay (Copper) mg/L - -

17 danzd (Zino) mg/L - _

18 wianlla (Manganese) me/L - - 3,800.00 |  3,800.00

19 1Asiilensau (Total chromium) mg/L - -

20 uAALila (Cadmium) mg/L 4,600.00 |  4,600.00 - -

21 a13uy (Arsenic) mg/L - -

22 Usan (Mercury) mg/L - -

23 wulSeu (Ba) meg/L - - - _

24 gt (Se) mg/L - - . .

25 WU (Ag) mg/L - - - -

26 avgililew (A) mg/L - - - ]

27 Wuoa (Phenol) mg/L 800.00 800.00 - - - -

28 SanaluLTUTaliug (as MABS) mg/L 800.00 800.00 - - - -
5901594 (UN/A28819) 10,500.00 | 11,700.00 | 4,500.00 | 4,500.00 | 7,550.00 | 7,550.00

*spungwie Usunaiiagnauasismsinuiegrsaunsasuiiulanaianuan
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2. mimiaﬁ]@mmwﬁﬂLﬁEJmmﬂixmﬂmwmqqmammiu 1504 ﬁmummm@mmuqumiism&Jﬁ’]ﬁqmﬂiiwu .. 2560

a9y F1ENIVAFDY FRI1AIUINTT (UIN/A29819)
1 Anulunsalazang (pH) 200.00
2 vosudiavaretiwionue (Total Dissolved Solids #3e TDS) 250.00
3 vesudauviuaes o (Total Suspended Solids #%® TSS) 250.00
4 Chemical Oxygen Demand (COD) 500.00
5 Biochemical Oxygen demand (BOD) 500.00
6 | lusuuazihiu (Grease&Oil) 500.00
7 #uea (Phenol) 800.00
8 Tagelugd (Cyanide) 1,700.00
9 | dald (sulfide, 5°) 1,700.00
10 Taenlug (Cyanide) uas Falvid (Sulfide, S°) 1,900.00

e Usunaiiegiauasisnisiiudegnsaunsasiuiinldiiaianuan

3. MIVAAOURIaE1IRIBLATDS Dynamic Light Scattering Particle Size Analyzer (DLS) ¥u1@ 0.3 nm -10 um

DNIIAIUSNS

318N1INAEDU et

meuen [wdlsnusy| aelu
1 mﬁnmaaumiﬂszmEJ(?f’mawmmamgn1mﬁuaﬂm'ﬁﬂaaaaaﬂuﬁaﬂmwmmm UI/618. 500.00 400.00 300.00
2 MINAdOUANITFUIANTAAABYA LUAINANIBIET (Zeta potential) uw/ee. | 1,000.00 700.00 500.00
3 waad miulddioeng (Cuvette cell) UM/SU 70.00 70.00 70.00
4 waddmiuldsegamaaaudnids (Disposable folded capillary cell) um/du | 1,000.00 | 1,000.00 | 1,000.00

*sianeune Usanaitegneanansaguinulanananuan

4. nsVndeURIeE19eaeLeSes Laser Diffraction Particle Size Analyzer 411 0.4 um -1,000 pm

DNTIAIUSNS

318N1INAEHDU

meuen | witenudg| anelu

ﬂ’]iVIﬂﬁ’eJ‘Uﬂ’]iﬂi%‘\]’]EJg]J’J‘U’t’]\‘l‘U‘lﬂV‘l’e]‘l;!ﬂ’]ﬂsﬂaﬂﬁﬁiﬂaaﬁaﬂﬁﬂuﬁiﬂawﬁLﬂwj’] UIN/ne. 500.00 350.00 300.00

2 |MImAeUNIINIEANLMIVBIULINDUNAYDIAIIADARRA LLINA uw/me. [ 1,500.00 [ 1,000.00 | 900.00

a1savangdunse

*sianeun Usunaiiageanansaguinuldnananuan



G

AudinTasiioinenmansuazimalulad augInerrans unnanerdedading

Scientific and Technological Equipment Centre, Silpakorn University

DNTIAIUSNS

3YNINAEDU

Tel. 034-147001 ext 207091 Email : ssingyom@gmail.com

ANIIAIUSAS

meuen |wddsnusy| aelu
1 N9LR3BUAI0E1998 Microwave digestion UIN/Ae, 300.00 200.00 100.00
2 NMATIZATIUTUI (Calibration curve/internal standard) nsel 1 5719) um/me. | 2,200.00 [ 2,000.00 | 1,800.00
A9819ksN
3 AsEluNNNI 1 §19) ﬁmﬁmmas U 500.00 300.00 200.00
il fegnannly vI/eg. | 1,000.00 700.00 400.00
*NUBLNR USunausnegnsaunsasuinldfinianuan
6. MINAEBUMIDE1IB28LATDS XRD
DNTIAIUSNS

31UN1INAEHDU

meuen |wiwnudg| aelu
1 MSIATIEAF0819078 XRD (LA 20 w1il/faeen) UIN/RY. 700.00 500.00 300.00
2 nsiigadiendnuaivesiietne (Phase Identification) UIN/MY. 300.00 200.00 150.00
3 MaeadsUsunalagld Rietveld method UIN/RY. 600.00 500.00 400.00
nuewin 1. NSALATIENAI0819M8 XRD (a7l >20 wift weldiiiu 35 Wi/feee) AasiAwindu 2 Fregis

2.

3.

6.

7.

' (%

NIIATILIAF 08198

ASAALATIETFR8E19928 XRD (Lanikd 50 wii/Fee19) YulUAnsIAwndU 4 daeegng

- USunaudneg1enly =0.10 nSy

. 31 2 Theta ﬁiﬁi’fag'izwm 1 99 142 93¢

XRD (138711 >35 w1l weildiiu 50 wi/f79e19) AnsIAYINAU 3 Aae09

nsfigatiiendnuaiveiietng (Phase Identification) ieuriugiudeya Crystallography Open Database (COD)

mMyaaTetdsUsunalagly Rietveld method vinlaglalusinsu high score

8. Tun153tAs1¥94 Thin film :Thickness >500 nm @113V inorganic thin film

‘Thickness >10 pum @115 polymer thin film

. nsndegaAERUag ULANTAR YuAveiieg 1otk 252 cm
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7. MInadeusieg13d81A3ea FE-SEM-EDS

dNIIAIUINS

FUMINAHRY

aeuen |iaeausgl aelu | awzdnd

1 LRI RIEAN uw/stub | 50 - 200 U Tusgudireeng -
2 vhuvaioesetases Critical Point Drier (CPD) vi/as | 600.00|  500.00 500.00 | 400.00
3 wiounesuuiaiegnadiliithluih (Sputter Coater) vm/ase 600.00 | 500.00 500.00 | 400.00
aqx ANSENEANEI0E19RBLAS D FE-SEM v/, | 2,200.00 [ 1,800.00 | 1,500.00 | 1,000.00
5** mMAnngiUTinusgidussdusenoudie FE-SEM-EDS U/, | 3,600.00 | 3,100.00 | 2,700.00 | 2,000.00
e | meeneiinusniiiussdusznoude DS degevideiiuil | uw/aa 550.00 [ 450.00 400.00 [ 300.00

(AaAuimalfiuduainde a)

UG *519m15% 4 Aaeldusnsfuiludeeldinsfamdienmiisannsasennlanufidesnsugiaaiildaios
**518msht 5 Analausmaduiilusdeelifinsdemdenmfivannsadienineazsi EDS twhiidasnslaslisinsiuunn
videaiazvinaentiananiild wanglumsdioaim SEM wieufusi EDS naneqavanesiegis vie
¥ EDS ag1difgmanegananefing e sandunalianisyi Line-scan waz mapping fiadldiaann
*19n197 6 iangfunsdifidesmsvii DS fiedlifgn Tnelisandldintesdislude 4 vinduduimsdesuugavioliud

AATEAUDRIINAUUALS
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8. MINAADUABE1AILATOY CHNS Analyzer lusognsvuslaoing

318N1INAEHDU
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aeuen wieausy| aelu
1 ManseULAseEld S UIATIEATIUSINA %C %H way %N UIN/Ae. 1,000.00|  1,000.00] 1,000.00
* nsdinedeuiiognay 1 91 fegausn U/, 600.00 550.00 400.00
* nstinndeusnetnay 1 81 fethdinly UN/Me. 500.00 400.00 350.00
> nsdlnedeuiiognay 2 91 fegiausn UIN/PIe. 900.00 800.00 600.00
 nsdlnedauiiognay 2 91 fegndinld UIN/Ae, 800.00 600.00 500.00
2 NSLsILASR e M UAATIE TSN %C %H %N way %S UIN/A1e. 1,200.00]  1,200.00| 1,200.00
* nstinndeuinegay 1 91 faegnausn UN/Me. 700.00 650.00 500.00
* nsdinedeuogneay 1 91 fhegedall UIN/PIe. 600.00 500.00 400.00
** nsginadeusnegniay 2 81 faegasn UN/Me. 1,000.00 950.00 750.00
> nsdlnedeuiiognay 2 91 fegnednld UIN/PIe. 900.00 750.00 600.00

9. MINAABUFIBLNABLATEY CHNS Analyzer

31UN1INAEHDU

ANIIAIUSNS

aeuen [wdeausy| aelu
1 MSASEATesad MU TIE TSI %C %H uay %N UIN/91e. 1,000.00]  1,000.00| 1,000.00
* nsdindeusiegniay 1 91 fegrausn UnN/Me. 400.00 300.00 250.00
* nsdinnaeusiegnias 1 91 fogredaly UN/Me. 300.00 250.00 200.00
* nadinndousiegieay 2 81 fogeusn UN/Me. 600.00 500.00 400.00
* nsdinnaeusiegniay 2 91 fegredaly UN/Me. 500.00 450.00 400.00
2 mMswsEesosed mUAATIZTUTUI %C %H %N Uag %S UN/Me. 1,200.00f  1,200.00| 1,200.00
* nstinndeuinegniay 1 91 fegnausn UIN/Pe, 500.00 400.00 300.00
* nadinndeusietnay 1 81 Methadinly U/Me. 400.00 350.00 300.00
** nsdinadeuinegniay 2 91 fegnasn UIN/Pe. 750.00 600.00 500.00
* nyginadeusiegiay 2 81 fegnadaly U/Me. 600.00 500.00 450.00

VB9 1. HIeE19RBudie (aUl 105 a3 ageiley 2 Halu) uazuadunsaziden

2. USuaudiegns ldtleendn 100 fadnsy
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ANTIAIUSNS

SIUN1TNAFDU
meuan | witeeusg| anelu
1 msﬁ’uw (Sorbic acid) UIN/ 8. 1,200.00 1,100.00 | 1,000.00
2 miﬁ'uym (Benzoic acid) U/, 1,200.00 1,100.00 | 1,000.00
3 ANLWBU (Caffeine) UIN/ne. 1,200.00 1,100.00 | 1,000.00
4 QL%‘EJ (Urea) U/, 1,200.00 1,100.00 | 1,000.00
5 Ausmsiiiasesiie nsdithaeduiuazansazaisanies U/T. 400.00 300.00 | 200.00
6 Au3nslitedesile nsdildnodiivosguiuazinansazanennies U/, 500.00 400.00 | 300.00

11. NMIVAAEURIBE1IBLATES lon Chromatography (IC)

ANTIAIUSNS

F1UNIINAGDU
meuen |wdlesnusg| aelu
1 MMIMAEeUN Anion Tudegns 1 ia feg1ausn vw/ee. | 1,600.00 | 1,200.00 [ 1,000.00
2 nsdiunnnd 1 weulesou Anviiuueuleseuas UM 100.00 100.00 100.00
3 feensdnly UM/9e. 300.00 300.00 | 300.00
4 ANATUAIDE UIN/9e. 100.00 100.00 100.00
5 lfiedosile (iswaedutl ansiedl uasqunsaidu 9) U/, 700.00 500.00 | 300.00
6 Ultra pure water UIN/aN3 100.00 60.00 50.00
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12, MSVA@RUR 108139781389 GC-FID/MS

ATIAIUINNG
F18N1AEDY : = S
NYUdN [ AUIYIUIY ASING
1 ASLASLUAIDEN U/, 500 - 2,000 U %uagjﬁuﬁaaﬂwa
2 N13AATIETIAUA N
2.1 MTWATIZA MS (scan, SIM) uw/me. | 1,500.00 | 1,200.00 | 1,000.00 |  800.00
2.2 MTWATEnteyainnguteya v/l | 1,000.00 | 750.00 650.00 [ 500.00
3 TR SUTUU
3.1 MTWATIEH GC-FID vw/ay. | 1,000.00 750.00 650.00 | 500.00
3.2 MIUATIER GC-MS vwv/ay. | 1,500.00 | 1,200.00 | 1,000.00 | 800.00
4 MTIATIZIRE Headspace U/, 500.00 450.00 350.00 | 300.00
5 NTIATIZRAE TEX U/, 500.00 450.00 350.00 300.00
6 ﬂ?iﬂ%Uﬁﬂ’]’J%Lﬂ%@ﬁﬁa U/, 600.00
7 SfanAudes ferrule UM/, 300.00
8 N193LA127 Total Petroleum Hydrocarbon (TPH) uw/me. | 6,000.00 | 5,000.00 | 4,000.00 | 3,000.00
(C5-C8, C9-C16, C17-C35)
9 msﬁnmam'wmiwmam
9.1 GC-FID U/, 500.00 400.00 300.00 | 200.00
9.1 GC-MS UM/, 600.00 | 500.00 400.00 | 300.00
10 A59LA3129 Methanol @18 HS-GC-MS
10.1 fog1esn uw/me. | 1,500.00 | 1,400.00 | 1,300.00 | 1,200.00
10.2 Mvgedaly UIN/Me. 750.00 700.00 650.00 600.00
11 N1591A3129 Ethanol #8 HS-GC-MS
11.1 fegeusn uw/me. | 1,500.00 | 1,400.00 | 1,300.00 | 1,200.00
11.2 fhedrsinly UIN/PY. 750.00 700.00 650.00 600.00
12 A59LA31Z9 Isopropanol (IPA) @28 HS-GC-MS
12.1 fog1eusn uw/me. | 1,500.00 | 1,400.00 | 1,300.00 | 1,200.00
12.2 fvgedaly UIN/Me. 750.00 700.00 650.00 600.00
Anlduinisetasile (bisauneduil arsiall uazgunsaidu )
13 13.1 GC-FID I/, 400.00 300.00 250.00 | 150.00
13.1 GC-MS U/, 500.00 400.00 300.00 | 200.00

WY 1. gnAIRBILUY GC-Condition Uag/75e 439 mass Tun1sinTewidiegwniie nstiillaiuy Condition

MIAUG AnAUNSLIAAY

o

2. gnendestidiinagansuarasuinsgIunes (fuuiansdl)

3. Column vB3gug" e msuiase el
3.1 Rtx-624 3.2 MEGA-5HT 3.3 DB-5MS Ul 3.4 TG-5SILMS

4. NEUANRIBE1IATITIANNSORARBABUDIUAIUS TR
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1. MIATIRAUNMNAUUTINMAYBINTENTHATITUGY 2TUN 61 (WA, 2524) uazatud 135 (w.A. 2534) (5ee Uhuilaalunivug
Maatinuarnsasanunnimuysemansiewsds See inainanmnyseauld nsuewde w.ea. 2563

YSuruaaagnanlglunisvasgau 1.5  ans AU 6 A

2. m‘im’m@mmwﬁ%ﬁammizmﬁﬂﬁsqumammim 1504 ﬁmummmgmmuqmmiizmEJﬁ']ﬁqmﬂqumu .. 2560

vesudsazanerisiavun (Total Dissolved Solids %130 TDS) Yunasaegneiildlunisnageu 250 fadang
vesudauviuassimun (Total Suspended Solids e TSS) Yunausaegeiildlunisnageu 250  3adans
Chemical Oxegen Demand (COD) BGuauiegeiildlunmasgey 250  fadans
Biochemical Oxygen demand (BOD) Yunausaegeiildlunisnageu 250  3adans
Tusfunaziingfu GreasegOi) (AUluvALAD) Yunaudiedeiildlunmsmedou 1,000 fiadans
Wuoa (Phenol) Gunadaegeiildlunisnedey 1,000  fiadans
Taenlug (Cyanide) BGunauiegeiildlunismageu 250  fadans

3. MIvAdeUf1eE1IRIBLATes Dynamic Light Scattering Particle Size Analyzer (DLS) ¥u1@ 0.3 nm -10 um

Usunaunegneilglunisnasgau 5 faaansvuld

4. nsVnEeURIaE19eaeLeSes Laser Diffraction Particle Size Analyzer 411 0.4 um -1,000 pm

kY ]

nsainifeg1uluveuds fAesiivsuramnnnin 0.5 n3u

nsfnfleg1luvawad 50-100 3adans

5. ANSNAFBUAIDY1IAELATDI ICP-MS

Y '

nsNfl9g19 U TIA19819R B IUnaZ D BAka IUSUIMNINNTN 5 n5y

nsfnfleg1luvawad 50-100 fiadans
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wadauarisnisiiudaedneiin (Sampling Technique / Sampling Procedure)

v vy
o 1Y a

mafiudegrahfiveilauaziinsfiunnanaiu Meliduediusiavemnniinesidensieszi wasslavowaai wu thusei
Ue iy Widslssnugaaivnssy dndelsmetuia wagtindeanonastiiusew Wusiu lnensinudlegniiasdosiiidiaged
\iudegsuariinisiivivedieiag

< L a a
1. NISNUUIHNINY

<

T o 3 aa @ P . | < 2o v A = Y
W1 81513 e Aaes lunsdiiuwuud (Grab Sampling) limsiiulnails TiAuiigaisnaanuniig

A. wraaibuvia lawn o

=

YaaunasinnarNseauianaenIudn enviunsiusiag 1L iens LU elRAUNSEAUANLENUTEUM 30 T3, 91NR9LN

v
| =

2. wasinde leawa e T 9rafuiin neaatu tuesiAulndils wuieaduliniufiszsuanuan 1 wes @ msuuvasing

ANNENNT 2 was) wieliAufigaianansaudn (@nsuunaaihniianudnlifiu 2 wes) sncdunsiiviegiaiiensiam

'
= o =%

wuaiiaglmAufisssumuEnyszana 30 . e

2. ¥y 1un verdhwinna findunieguiiolon Bnafumedah fesguihfundou sunhssduresmsunsiiuddos
Uaeelvihlaieuszana 3-5 wil andudahielusesiusegnnd warsyTedlinunduiatuuindy winnved
Anduseluih Feafiumegaiivmedurievieren

3. tuszun mafiushegininnfendsyi msdenfendidelnensaanviondn (Main Pipe) 1ndiaviou3nis (liasifvainiendl

Iamnanddluiieins FadudwiinstniuilivumeihneusdiBelaesawnld) nsiudedne asldddguieanssed

v
°

yanuazarnfeniiney kalafentitnluana Useunm 3-5 wil iivelmifianasusvieluaialivun 3nntuairanty
sasfusiagraile
4. undeyuu Wiiudeguhanuatevessuietinde wie Uansian1sssuns weanuegy

Y v
°

5. Undelssugaamnssy wialssirtaunde msiudeds a geiindissuutitn (nfluent) gatheenainszuutidn

'
P [ =

(Effluent) waze1asiukUURENTI (Composite Sampling) Ale inszindslssuamamnssudnilnaudnuasfivudsunas

q

= a = v & 3 < Y o ° 3 @V v v &
AADALIAT Lu@ﬂﬁ]’]ﬂﬂﬁ]ﬂ‘iiﬂ%@ﬂiﬂﬁu ‘ZJQﬂ’WLiJUIiN’msUu’]@Laﬂ E]'V\]LﬂU'Vi@']EJ?J’JIJN‘W?E]GY]lIﬂWiVI’N’]‘L!L‘UUf]%ﬂl@] LUy

Tssnuvwalug foafuliasu 24 Hilus wazmngadnduazgaiiesnainssuuiidaduvie TiAufegsiigafanans

mmmmqwaaﬁﬂuﬁa

s

v a wa < W ' H < W ' % o Ny o a wva &
?JE]U{']UQOLUﬂﬂﬁLﬂUC‘IQEJEJqﬂuq ANFLNUNIDYINUI Iﬂﬂﬂ%lﬂﬂ%ﬂ%ﬂ?iﬂgum AU

n. fewiuiiegd dedldfiteg1eiinga (Rinse) vaniudieganewdn 2-3 A5 udidaussyiegraildluvinfiudiegn

9. mMsiuiegahdmsumsfivesunssia wu diliunasluiu (Grease & O lumsn (NO3) uas eoawln (TP) liAasussy
fegafuwIn feandenineliuseuna 1 97 dwsufivansefisnumanin

A. MegefifemsInsizsivn Jlad (BOD) Usunaeen@iauiiavatesn (DO) mnulumng (Alkalinity) waganudunse (Acidity)
v 2 o 1 T N Y a A & 9 19 v S 1 a 3 1% o ' = & -
Aosfiufograinyin warlarviatn iwelunsdesiuldlvennanvdesguuiininasanedilludiiegne Gaslumsiiy
Usinaeendiauludegne wazavibinamsiinsziaaiaedauainanuduaiala

3. vIniuied e desUarhegnaeniian Wedznusiieg1aln Jalauaznamvinlianedu ag1eaiasuuiungzagyinlian

& 1Y - Y 1 H = P v a D2 ° o v aay
ﬂ'ﬁtLJULU@u"Lﬂ LLagLN@Uiiﬂm’J@ﬂqQu’]aﬂ1usﬂjﬂLiﬁJ‘U§aﬁLLa'ﬂ ﬂ?iﬂﬂﬁh‘ﬂ'ﬂﬂiﬁuuu LLa%aqﬁluqLmﬂﬂqwui@Uﬂasﬂ'ﬂﬂﬂﬁﬂi‘Uﬂimm@]EN

ugasnagnailussegnalng



