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J9 1 9M51AN5ISULTBUNTIATIEVINadaU

(1) AFNATILINAFOUNNEIWINAD

107199629819 (V)

a1nu F1ENTNAHDU B1vadau Ussam | Ussiam | dssiw | Ussim
n U A 3
1 | mAnadunse - A (pH) pH meter 100 95 90 85
2 | veswdaiavun (15) 150 145 135 130
3 | spudaenuaseviovun (15S) 250 240 225 215
aq 'umlﬁqazmmfwﬁ'mm (TDS) 250 240 225 215
5 | vawdeszmeldiomn (Tvs) 150 145 135 130
6 | vewmdsuiuasssuvela ' 250 240 225 215

Havun (TVSS)

7 | luwnse (Nitrate; (NO5 ) 400 380 360 340
8 | Weawn (Phosphate; PO,”) 400 380 360 340
9 | ilasauimun (TKN) APHA — AWWA, 650 620 585 555
10 | 3l (COD) 2019 300 285 270 255
11 | Olaf (BOD) 550 525 495 470
12 | Usinmeendiuazaneti 150 145 135 130
(DO)
13 | arenudlunsa (Acidity) 100 95 90 85
14 | dranudusng (Alkalinity) 100 95 90 85
15 | Anunszeavianun 100 95 90 85

(Total Hardness)
16 | vifusarluiiu 450 430 405 385
(Fat Oil and Grease: FOQ)




(2) MFNATITINAADUUN waztIAY

s1A1faR10819 (V)

A1au FUNITNAHIU ABN1IMadau dszan | Uszw | Ussiam | Uszanm
n v A 3
1| Swnugduvdvimn 400 380 360 340
(Total Plate Count)
2 | dnoudadiuazs 500 475 450 425
3 | In@wasu (Coliform) AOAC, 2019 500 475 450 425
4 | Escherichia coli 3o 500 475 450 425
5 | HAaladvwasu APHA — AWWA, 550 500 475 450
(Fecal Coliform) 2019
6 | uwuaiizanguundadd 800 760 720 680
(Bacillus spp.)
7 Bacillus cereus 800 760 720 680
8 | wueiiBenguindnnsauanin In - house 600 580 540 500
(Lactic acid Bacteria) method
9 | asmnAeensiusag GT Pesticide 500 475 450 425
Test kit
10 | ensMnANeNsiued 4 naal GPO - TM kit 1,000 950 900 850
(3) MTAATIEANAGOUBINT
TIANDA8E1 (UMW)
a1au F78N1SNAHIU ABnvagau Uszinn | Ussiam | Ussiam | UsEim
f Y fA 3
1 | vowdaanun 150 145 135 130
(Total Solid; TS)
2 | ewitu (Moisture) 200 190 180 170
3 | Tusfu (Protein) aopes 650 620 585 555
4 | lutu (Fat) 450 430 405 385
5 | v (Ash) 200 190 180 170
6 | thwiinwis (Ory Weight) In house 200 190 180 170
method
7 A1AU1U (Brix) Refractometer 50 50 45 a5
8 | swnduvisvavun AOAC, 2019 400 380
(Total Plate Count) FD)

BAM Online




s1afafl9819 (UM)

GRloly 18N1VINEBY F/mavagau Uszinn | dssinw | dssaw | Ussim
n U f 9
9 | Iudadiuazs 500 475 450 425
(Total Yeasts and Molds)

10 | Inévlasu (Coliform) 500 475 450 425

11 | HAaladviesy AOAC, 2019 550 500 475 450
(Fecal Coliform) 39

12 | Escherichia coli BAM Online 500 475 450 425

13 | Staphylococcus aureus 800 760 720 680

14 | Bacillus sp. 800 760 720 680

15 | Bacillus cereus 800 760 720 680

16 | wuriiEonguitdansauaniin 600 580 540 500
(Lactic acid Bacteria)

17 | Bwnamanlueesiaomn 1,000 950 900 850
(Total Flavonoids)

18 | Ysmnausnsituednitaun In — house 1,000 950 900 850
(Total Phenolic method
compounds)

19 | qvmasueyyadasy 1,000 950 900 850
(DPPH radical - scavenging
activity)

20 | USwuhmnaiand In - house method 600 570 540 510
(Reducing sugars) based on

DNS method
21 A13RNANBNLULIAY GT Pesticide 500 475 450 425
Test kit
22 | ansanfnsengiuval 4 ngy GPO - TM kit 1,000 950 900 850
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(@) msdnTwivadeuiidesiumsd uazledinm

L ]

F1Aan2aE1e (UM)
. 318N1INAHIU ABN1mAsaUY Ussny | Ussin @ | Jszian | Usenn 9
adiu ! i
1 ﬁwuaua}auﬁa’ﬁ&wm 800 760 720 680
(Total Plate Count)
2 | Snnudasivimun 1,000 950 900 850
3 | fousivan 1,000 950 900 850
4 | Tmdwasu (Coliform) 500 475 450 425
5 Escherichia coli 500 475 450 425
In — house
6 Staphylococcus aureus 800 760 720 680
method based
7 Bacillus sp. 800 760 720 680
8 Bacillus cereu‘s AOAz,n2019 800 760 720 680
9 | wuaiGenguinannsaLanin 600 580 540 500
(Lactic acid Bacteria)
10 | @enlaslawedin 1,000 950 900 850
(Trichoderma spp.)
11 | Woniwiesisy 1,000 950 900 850
(Beauveria spp.)
12 | msduunuiinueaqdunid - In - house 1,000 950 900 850
avaaeuaERuiL oy method
(Screening)
(5) MIIATITINAGDUNILAL
31ARBA8819 (UMW)
10U 718013 Uszan | Ussiam | Uszawm | Ussawm
n Y A 3
1| msdwseiiethaieies FT - IR 600 600 400 400
2 | Mslmmsishegwneiaies FT - IR / ATR 900 900 600 600
3 | mylaseitiegneiieiaies XRD 700 700 500 500
4 | mAwsnwifetwiaeieies Bomb Caloimeter 700 700 500 500
5 ﬂ’ﬁam‘i'lsﬁﬁ’mtj’mﬁ’lmﬂ%m AAS 400 ﬁ%(_);_ - 350 350
6 | miwmseisnedeneaiag LC - MS 2,500 0 %ﬂ‘@}o\ 2,000




1ARRR8E19 (UMW)
d10U 318N15 Usetan | Ussaw | Ussiam | Ussiw
n U A 9
7 n’rﬁLﬂi'wﬁﬁqaeiNcﬁ"wLﬂ'%'aﬁLﬂ'swﬁmmmﬁuﬁﬁmaqwgu (BET)
#uiifia BET 5 points 800 800 700 700
fuiliuazaagngu 95-99 points 2300 | 2300| 2100| 2100
8 Lﬂ‘%@ﬁLﬂ'ﬂw?mo]m%uaulﬁiﬂ3LauLLas'LuT,mamu 1,500 1,500 1,200 1,200
9 | meimseidetneaias GC-MS/MS
1) StAs1ziuuy liquid injection (MS1 Scan/SIM | 3,000 | 2,500 | 2,200 | ~ 1,700
%39 FID)
2) A1y liquid injection (MS/MS MRM) 3,500 | 3,500 | 3,200 | 3,000
3) Aliu3n1s Head-space 51AdaaE %A 200 200 100 100
10 | msleseimenameiossnnulilasalavawninsiiwes oiln 3 undsiudaudaawes
(Raman Microscope Spectrometer)
29m3In57U (Ramnan Shift) faust 100 3 2,000 cm’? 700 600 500 500
9ms ¥ (Raman Shift) faud 100 &9 4,000 cm® 800 700 600 600
U

1.
2.

o (3 o e li‘ 1 ' L) =) s 1)
NFIATITUNAFDUAINUN 5 LisaualgangluniswTeusdingny

v
Qs

mMyasEinadeudun 6 daslidusegraniivadiunis weillals

fivinazans warMSIATIERHE

uadIelumswseuaeen

a o w o - i g ) °
MARTEIAdoUaUR 6 wniims Condition w3ed @eAlgd18 2,500 UIW/ATY (M sving e

8 47l wardnaszuu 1 92l)

a ¢ o w o P ' & v = a1 g w
marnivagaudwiun 7 winiinslaautiusasansszmels (Degassing) Hienlgane ¢l

4.1, sepsan 3 — 12 Falua failidnn 500 vw/ase

4.2, 5vsvm 12 — 26 92lus fleldens 1,000 vwass

meessivageudwuil 9 biswaseadl uaranduddes Tnedveliuimsassesiuiums ol

5.1. wuU GC — Condition lumsiiaszsidetinadae wiasiandsuamsiedfidud whazanadaati
uaw sz Mass Aifaams e fiRnsedlisufiumsiinsisim Condition b

5.2, siesfjuAmsasfiavinadiasigiianig condition fivnsiaseilinsintu nadideantsfiu
foyadaudu  derlioiuuivay 2 v

mseniiegelugdiui 10 sxsiliumsiessiiegiees 3 dumds nsdidesmsiinsgidiedig

WAy Anansssudlouiiy duvieaz 50 um
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(6) NMFIAsIzINAdauN I Alulagseauuluy

1A16aNDE (VW)
anu 318N Uszm | Ussiawm | Ussian | Uszan
n a A 9
1 NMFINVUINBUNIA (Size) ﬁf;mﬂ’%‘aai’m’uumaumﬂ 700 700 500 500
sgauulung (Particle Size Analyzer)
2 | ms¥adrdndlud (Zeta Potential) fetaiasin 1,100 | 1,100 900 900
MnaaynIAsEAUTULAS (Particle Size Analyzer)
WU

a '3 o w o @ 1 14 . i o o H &
NFAATIEUVIAGDUAIAUN 2 ﬁ’]ﬂj’l'ﬁﬂ’.lﬂﬂ']ﬁﬂEﬂﬂﬁﬂﬂLﬂWWﬂﬂ')E}ﬂN‘ﬂuﬂ']‘iﬂ‘iﬁi]']ﬂluu’]lmﬂuu

(7) AFAAsIEINedaUNIIIUmAlLlagdme

) oLk 57A98A3819 (UMW)
IhC FUIUADLNVUMN
a1au 318N19 o Uszunw | dszunw | dssum | Jesinn
(n29819)
n U A 3

1 | mwnsisetdaedemaseu 3 250 240 225 215
AMEAMUTBIERDNTUAY
(Rubbing fastness)

2 | mmsiieaiensemadeu 3 250 240 225 215
nsasviewi (Spray test)

3 | melmnnisegeneesomadeu a 300 285 270 255
AuRILYBEsiomsdnas @amniil
\iy 60 Darnwaides)

4 | mAmswiiegeiaemadeu 5 350 335 320 300
AuAmMUTBERale

5 | myleseiiiegieiieniemadeu 3 450 430 405 385
ANUAINUTDIAADIEAS LA 4

6 | milmswiiegeeaieamadey 3 650 620 585 555
ANUAIVILYDIEADIES LNTA 5

7 | mmsneiseteeniomaday 3 880 840 800 750
AMUAINUVDITRDUET LNTA 6

NG

nseifae TR TR IRETUATAMYUA ANANSSSUTIELTUAIN U ILIUAT




(8) MIVIMINNTTInelaana

e

1Aian29819 (UN)
A19U 318N1SNAFHIU A5nsvadau Usztnv | Usziam | Ussiawm | Ussiawm
f Q fA q
1 | msafadiue (DNA) CTAB method 250 250 200 200
2 Extraction kit 450 450 400 400
3 | msvuunviinvasgdunid - DNA 2,500 2,500 1,500 1,500
ﬁﬁuuﬂﬂﬁuﬁhﬁﬂdenﬁﬂcaﬂon) Sequencing
Method
4 | manadeugvisnsduds In - house 1,000 | 1,000 | 1,000 | 1,000
Jauviadnolsn method
5 | mInsedeumIUIaVBes 350 350 350 350
wanwug
(@nushegeliiiu 10
f79819)
6 mimmaﬁaummﬁqw‘éﬂaa 200 200 200 200
widaviug
(Fusieeng 10 feg1etu
W)
In — house
7 NINITIFBUGNNEY 350 350 350 350
y = e method
(@Frurusagnaliiiv 10
A based on
eIRE)
DNA marker
8 NIATIVHUGNHEL 200 200 200 200
. T e and Agarose
A1UUMDE1e 10 AaeTu
: Gel
L) L
Electrophoresis
9 N15ASIFADUAINUNAINUEY 350 350 350 350
MAUGNS 3
@nusiatgnsldiv 10
faLnd)
10 | MInTIRdaUAIIUNAINKANY 200 200 200 200
Maugn TN
(RuufaE9 10 fpt1stu
)
LB

MM5AesERnaaauaIfun 5 - 10 TUIIUIUAIBE1991ATI1UIY DN




9.

(9) MIATzINadgeUNITH@nd

T1AMBA9E1 (UMW)
a6iu 318019 dssinw | Uszaw | dssiaw | Ussian
f Y fA 3
1 | meseisegnadeniasinanindiunmmilih 500 500 300 300
(Four Point Probe Measurement) (fiafiati14)
2 | mAlmseiiingiameyatenuassiia Optical 1,000 1,000 700 700
Emission Spectrometer (OES) / Photoluminescent
(PL) (wiaf70819)
(10) Mmylwsznusaguazlanemin
1AM8RI9E19 (UW)
#1901 318NINAHBU IBANTNAFDU Useny | Ussawm | Ussiaw | Ussiam
n U A 3
1 | Weavleda 400 380 360 340
2 | Tnuvade 400 380 360 340
3| Mgy 500 475 450 425
4 VDAY 500 a75 450 425
5 | wiemila 500 475 450 425
6 | dinzd 500 475 450 425
7 | Tepien 500 475 450 425
8 | wuSey 500 475 450 425
9 UlAa In - house 500 a7s 450 425
10 | whawdew method 500 475 450 425
11| wunilidey 600 570 540 500
12 | uandioy 600 570 540 500
13 | o 600 570 540 500
14 | wén 600 570 540 500
15 | lnsdley 600 570 540 500
16 A3y 600 570 540 500
17 | Uson 750 720 675 640
18 | @Al 750




(11 mslanziguaulivesiuuazledunid

.

= &

s1A19aA29819 (UMW)

a10u 318N INAFIY I/MIvagau Uszam | Useiam | Jssiam | dsein
n Y A 9
1 wunveale (Sieve size) In - house 100 95 90 85
2 | Aty method 300 285 270 255
3 | Ysuadiunazngn 100 95 90 85
4 | wanadin win Jaqiieu wae 100 95 90 85
Tavizdu 9
5 | Ysunadunidmsuau 200 190 180 170
(Organic Carbon; OC)
6 | Armamdunia - a9 (pH) 100 95 90 85
7 | sl (EQ) 100 95 90 85
8 | ludeunaslse (NaCl) 500 475 450 425
9 | dasrdruasuausalulasiay 500 475 450 425
(C/N Ratio)
10 mssiaaamaﬁaugifﬁ 300 285 270 255
(Germination Index; Gl)
11 | AU 200 190 180 170
12 | lulasiuiman 400 380 360 340
13 | vieavieSaiamn (P,0) 400 380 360 340
14 | Tnunadeavioun (,0) 400 380 360 340
15 | Auzou 500 475 450 425
16 NDALAS 500 475 450 425
17 | unaude 500 475 450 425
18 | wunil@eu 600 570 540 500
19 | umndles 600 570 540 500
20 | awi 600 570 540 500
21 | Tasdien 600 570 540 500
22 dNInY 600 570 540 500
23 Uson 750 720 675 640




(12) Asssunileyfivayludiuamivayu

Hil=

ANssTULiBURaA8819 (UMW)

a1au 318013 dsznn | Uszian | Ussiam | Ussuam
n % A 3

1 | Asssudlodlunsdsansvaageumalusudld 100 100 100 100
EMS (uismnudszasdliiefuswesuuims)

2 | Asssudleulunisdsinacnafu 100 100 100 100
(WS snuUszaadlidletiufuesuuinig)

3 | esssudlevlunssensenusadiadly 100 100 100 100
Mndang vsenwlng

Yo 2 daTesssueunslduinisIesiininedans

o 4 A a @ o s v
(1) naldeuasesiiodnemanslaetinineimaniiiugaiuay

Ansssuflasiadalug (Un)
Uszan n Usznn ¥ Usznm a U5 9
S6u wiasdle filana dalus Falan dalug
dalua | f2 | dalwe | A2 | dalwe | A2 | dolwe | dl2
wsn | Wudu | wsn | dudu | owse | dudu | uwsn | Judu
W W W Tu
nawil 1 ndesiloinemaniidesiitiivermaniguanasanisliau
1 | wiesiammuiiunsa-snawuu | 160 | 160 | 155| 155 | 145| 145| 140 | 140
Flfy (pH meter)
2 | wdesdiluiih 2 dumia 160 | 160 | 155| 155| 145| 145| 140 | 140
(Balance 2 digits)
3 | indesdiluih 4 dumd 160 | 160 | 155| 155| 145 | 145| 140 | 140
(Balance 4 digits)
4 | wiesmumsuinlinnudeu 140 | 140 | 135| 135| 130 | 130| 120 | 120
(Hot Plate and Stirrer)
5 | wieslumissenseliemsugn | 200 | 200 | 190 | 190 | 180 | 180 | 170 | 170
gounqi
(Refrigerated Centrifuge)
6 | ynnsesansazaewdontly 150 | 150 | 145| 145| 135| 135| 130 | 130
dryeyna (Vacuum pump)
7 'qmdmmwma (uv 180 180 175 175 165 155
transilluminator) 4

N "j
J
\\..",‘ N T \.f:g\
R4 & N A
I Nyt
=Rl




5=

Asssuteunadalug (Um)

Ussan n Ussn v Uiz A Usznm 9
- wWSasile Falug Falua Falu il
dalue | A2 | Al | d2 | dolwe | #2 | dolme | 2
wsn | Wudu | owin | Wudu | owsn | dudu | owsn | Dudu
il v T v
nauil 1 wdesiionemaniiifesditiinermaniguanasamsléou (ie)
8 | wissinAnisganduuas 200 | 200| 190 | 190 | 180 | 180 | 170| 170
(UV = VIS Spectrophotometer)
9 | wieselalasivan 210 | 210 | 200| 200| 190| 190 | 180 | 180
(Microplate reader)
10 Lﬂ%ﬂﬂ’?ﬂﬁ (Colorimeter) 210 210 200 200 190 190 180 180
11 | ndeswanssminiouyndnenw | 180 | 180 | 175| 175| 165| 165| 155 155
fimea (Microscope with
Digital Camera)
12 | fuaenide sedu 24 210 | 210| 200| 200| 190| 190| 180 | 180
(Biosafety Cabinet)
13 | in3esundumeandiatng 150 | 150 | 145| 145| 135| 135| 130 | 130
(Homogenizer)
14 | \n3esunnodetnaui 200 200| 190| 190 | 180 | 180 | 170 | 170
(Analytical Milling Machine)
15 | wnesundragnaden (Colloid | 170 | 170 | 165| 165 | 155| 155| 145| 145
Milling Machine)
16 | indesdwmeunseounanuunn | 160 | 160 | 155 | 155 | 145 | 145| 140 | 140
(Sieving Machine)
17 | \insfiuafiatng (Stomacher) | 150 | 150 | 145 | 145 | 135| 135| 130 | 130
18 | idnalulasiounaiyady 200| 200| 190| 190| 180| 180 | 170| 170
(Microencapsulator)
nauT 2 Lﬂ'%;aqﬁa"‘mmmam%ﬁﬁaaﬁﬂ’nﬁwmmam%@LLﬂ'Lum'ﬁ'lﬁmu‘B"'ﬂmLL'sn
19 | wiesiusiawuuudi@enuds | 260 | 110 | 250 | 105| 235| 100| 225 95
(Freeze dryer)
20 Lﬂ‘%’r)ﬁSLWBLLﬁQLLUUﬁ urlay 320 210 305 200 290 190 275 180
(Spray dryer)
21 Lﬂ%'ENL'iIEJ"I (Orbital shaker) 160 30 152 30 144 25 136 25
22 Lﬂ‘%f'aal,msjﬂ@mmnuﬁﬁ'l 160 50 | 152 45
(Refrigerated orbital shaker)




4B

Arsasuiaudedalug (Um)
Usznn n Usznn ¥ U3znn a UssLnm 4
Sy Asaaile T s Falus flua
dalue | A2 | dolue | A2 | dolwe | A2 | dolwe | iz
usn | Wudu | owen | Judu | owsn | Wudu | owsn | dudu
v W it v
nduit 2 1nTesiiotnenmansiifesiininenmandqualunstinudaluusn (ie)
23 | iFesvguuumunugamail 150 30| 145| 30| 135| 25| 130| 25
(Incubator Shaker)
24 | wIonfiuvFunaasiugnssu | 200 90| 190| 90| 18| 85| 170| 85
(PCR)
25 | wdeanfiuSunmansiugnssu | 450 | 300 | 430 | 285 | 410| 270 | 385 | 255
Tugnma3s (Real — time PCR)
26 | yawsnuazidoudreluiana | 150 | 20| 145| 20| 135 15| 130| 15
Tusfiu
(Protein electrophoresis and
blotting apparatus)
27 |ndesdidnlasinsdauiia| 150| 10| 145| 10| 135| 10| 130| 10
WU
(Horizontal electrophoresis)
28 | indesdidalnslviTauiiauuada | 150 10| 145 10| 135 10| 130 10
(Vertical electrophoresis)
29 | idsiieidesuluin 180 50| 175| 50| 165| 45| 155| a5
(Autoclave)
30 ﬁdﬂﬁﬂiiﬁ’amw (Fermenter) 280 | 190 | 270 | 185 | 255 | 175| 240 | 165
31 | in3eandusziveanisuuunyu | 210 | 100 | 200| 95| 190| 90| 180| 85
(Rotary Evaporator)
32 | ndediiaswinsonnuazlans | 2000 | 1,000 | 2000 | 1,000 | 1,500 | 750 | 1,000 | 500
ntin (ICP - OES)
NUBWR)
1. ns@ildauniesiioineraianslids 1 Falus vieiavuesdalue Wanasssdenludns
Asssuilen S1uau 1 Halua
2. mslinuedesiiogniuit 20 minitnsld spore ampule Wertldde 200 v/ads uaswnginsld

Autoclave indicator tape @eAldans 5 vm/asa

—
/_,.:K""}

o ——
v




A=

I P A e & v
(2) NSLEIULATDILDTINYFAIEANTAILAULDY

Asssuiiousadalus (um)
areu \w3silo Usziam | Ussiaw | Ussiawm | Ussiam
n U f 3

1| wlariarnuiiunsn-se wuuselis (pH meter) 20 20 15 15

2 | ip3esdalah 2 dunis (Balance 2 digits) 10 10 10 10

3 | indesdalnidih 4 shumis (Balance 4 digits) 10 10 10 10

4 | w3ssmuasvialianutou 10 10 10 10
(Hot Plate and Stirrer)

5 | indestusissnsviiamunuaumgi 100 90 95 85
(Refrigerated Centrifuge)

6 ‘Qﬂﬂiﬂﬂﬁ’l‘saﬁaﬂEJW%EJM%SJQCQEQ’]ﬂ’lﬂ 30 30 25 25
(Vacuum pump)

7 | yadheamiaa (U transilluminator) 50 50 a5 45

8 | wlesiaAinsganduud 60 60 55 55
(UV - VIS Spectrophotometer)

9 wiseselalasinan {(Microplate reader) 90 90 85 85

10 | n3ne¥ad (Colorimeter) 60 60 55 55

11 | ndewansiainionyniienmiinea 40 40 35 35
(Microscope with Digital Camera)

12 | §unenida 52y 2A (Biosafety Cabinet) 50 50 45 a5

13 | wissunilunaudadng (Homogenizer) 20 20 15 15

14 | w3eaumnIoumiotnaus 80 80 75 75
(Analytical Milling Machine)

15 | i3eauasathadion (Colloid Milling Machine) 40 40 35 35

16 | 30U 1MZUNTITOUUENTUIA 40 40 35 35
(Sieving Machine)

17 | \3esfiundaeeing (Stomacher) 20 20 15 15

18 | (A30uue (Orbital shaker) 30 30 25 25

19 | indeaugngamgiion 50 50 45 a5
(Refrigerated orbital shaker)

20 | wFenguuumupsgamail 30 30 25 25
(Incubator Shaker)

21 | weufinu3unensiiugnssy (PCR) 90 90 85 85

22 | wSenfiuUnumsiugnssuluaniwasa 300 28 /:;-" IO~ 255
(Real — time PCR) / 3\\
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Ansssufloadadalag (um)
a9y \3nsile Uszian | Ussm | Ussiam | dszam
n U A 9
23 | yausnuazadeudelmanalusiiu 20 20 15 15
(Protein electrophoresis and blotting apparatus)
24 | niesdidalnslvidauiiauunueu 10 10 10 10
(Horizontal electrophoresis)
25 | iednadidalnslWidaniiauuadia 10 10 10 10
(Vertical electrophoresis)
2% | \ieaileiidesnluifi (Autoclave) 50 50 45 45
27 | fafnsnidanm (Fermenter) 190 185 175 165
28 | \deandussmeanIuuumyy 100 95 90 85
(Rotary Evaporator)
29 | erahmunugmmgdl (Water Bath) 20 20 15 15
30 | yaAesgaTiuamsasansLIAg 4 10 10 10 10
(Micropipette)
31 | infesiiasgiussinuarlavemin (ICP - OES)
Faluausn 1,800 | 1,800 | 1,200 900
Falasdt 2 Huduly 900 900 600 500
WG
L nsdifldeetessioinermaniliia 1 $alus wdeiavuesialua Wandsssuiouludas
Ansssuilon $1uau 1 4ol
o mddnuetesdiginemantdndui 5,9, 13, 17 wae 18 fadaaie atiay 30 um
3. msluaiesileivermansdiduit 20 winfimsld spore ampule @eoralddne 200 vw/ass uaz

wminiinslY Autoclave indicator tape @erltdng 5 vi/mss

% A A a
(3) ﬂ”l{[,‘?NWutﬂia\maﬂ’mﬂuqmﬂqu

Arsssuioudadalag (um)
419U \esile Uszny | dseunm | Uszm | Ussuom
n Y fA 3

1| gud - 40 esrwaidea (-40°C Freezer) 50 50 45 45
2| dud - 80 esrngaded (-80°C Freezer) 90 90 85 85
3 | ewshAuAugumgil (Water Bath) 30 30| N2
4 \w3aaien (Orbital shaker) 30 4
5 Lﬂ‘%adwthqmmqﬁﬁ?’l (Refrigerated orbital shaker) 50
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Arsssilundedalug (Um)
d19U \sasilo Usenn | dssiawm | Uszaom | dssuam
n Y A 3
6 m‘%‘amémmumuauqmuqﬁ (Incubator Shaker) 30 30 25 25
7 ﬁﬁuﬁm%’uwazLﬁyEJaLSﬂaéﬁﬁuw?é (Incubator) 20 20 15 15
8 | fungamgiivh (Refrigerated Incubator) 20 20 15 15
9 | dauauiou (Hot Air Oven) 30 30 25 25
10 | duadmiumsisasaduuuliia 30 30 20 20
Arsvaulaeenlen (CO, Incubator)
NUNELYR
L ns@ildauaiesdioinemanslits 1 $2lus viamvvestalus Wanasssudlonludns
Asssunilon 0w 1 4l
2. nisldnuedesiainedansadiuil 4,5 uay 6 Fosiin1slduseiilosdaus 3 $alusduly
nsdilaide 3 FludliRndsssndenludnnasssuiounmde 2 (1)
3. msliaueiesiiadwiuit 10

3.1 nstivhmssi@ediuneunislinu (Auto Sterilization) arnldine 300 um/A3s

3.2 mnfinsld spore ampule @oAnldae 200 v/ass wagmndimsld Autoclave indicator

tape (@adldd1e 5 /AT

o A4 A - ¢ a ) a s o
(4) fﬂ51‘53WULﬂiﬂﬂNE]’Jﬂ?J']ﬁ'Iﬁm‘iﬂ'lﬂ'3‘U\'1'1‘L1'1Lﬂ'ﬁ'w‘Wﬂ'NLﬂll

Ansssaieudadalag (um)
#1AU saaile Uszm | Usziaw | Useam | Ussuam
n Y A q

i RadessimsEpuudadiing (XRD) 5,800 5,800 3,800 3,800

2 w3edilAsIzindsuANLsau 1,600 1,600 1,400 1,400
(Bomb Calorimeter)

3 |30 IBNANTYBIMAIENTIOULdUALATIV TG 5,000 5,000 4,000 4,000
(LC = MS)

4 | wisssuufideuulilasinan 450 450 300 300
(Microplate Reader)

5 wwnslmmudloauanianueauanuiuieuauaus (Potentiostat/Gulvanostat)
(1) TiuseauLes 250 250 150 150
@) Wi ddugindums 400 400 250 250
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asssuiioudadalue ()
a1au \Asaaile Uszian | Usziaw | Ussawm | Usziam
n U f 3
6 1A3093AN13910aI89a15 (Fluorescence) 300 300 300 300
dilviddoyn (onsa) 100 100 50 50
7 HPLC Preparative * 500 500 300 300
dalniddaya (o) 100 100 50 50
8 | 1303 GC-MS/MS
THnuszuu GC- MS 1500 1500 1000 1000
Tduszuu GC- MS/MS 3500 3500 2500 2500
ddlvidtaya (fony) 100 100 50 50
9 wiassumilulasalavaninsiives oila 3 uasuiauaaaiwes
(Raman Microscope Spectrometer)
ot aLuU Mapping 3000 2500 2000 2000
10 | iwdedimswinismuaslavzmin (CP - OES)
Faluausn 1,800 | 1,800 | 1,200 900
Faluait 2 Wusuly 900 900 600 500
U0
L nsdiildnuatedioinemandlids 1 alua viomwresdalue Wiaaasssuilouludng
ansssaiion $au 1l
2 msldemuaessioinermanidiiuit 3 dedililufedaiifivadunde mitlsisamAldnelu
NS EBENe fvinavaly Warn1sIASIZINE uazniniin1g Condition w3 @earlddne
2,500 UIN/ASa (sMIgayINIA 8 Flua wazdresvuu 1 iy
3. msWnuedesdieinendnanidiud 7 fuelduimsedenhamiall gansesans vasaussgLes
4. mwseiedsluddiui 9 wiimaiesiiedag 3 dumia MnfeImsiAs sl

AnAtsssudlouiiuduvusaz 50 um

) msldenuaiesiioinemanidmiuanmidiaseinedanmans

Arsssuilvudadalae (Uw)

a9 REORID Useinn | Uszaw | Ussiwm | Ussiaw
n Y f 3
1| wSesindnseanduuds 500 500 450 450
(UV — VIS Spectrophotometer)
2 | idsmagauanuuiganma 350 350

(Vickers Microhardness Hardness Tester)

e




51~

Ansssuiondadalug (Um)
A0 REDRHD Usztaw | Ussiaw | Ussiaw | Ussiam
n U ) q
3 Lﬂ‘%zaaé'm%ugﬂ%’au (Compression Molding 400 400 350 350
Machine)
4 | ndosganssrmiuuuayyioulss 400 400 350 350
(Reflection Microscope)
5 | ndesinaumun (Thickness Meter) 250 250 200 200
6 La3asiaA1unila (Rotational Viscometer) 400 400 350 350
7 | wipsfuiauiif (Fused Deposition Modelling) 250 250 200 200
WA

nsdildumaiesiloineaansliis 1 42lus wiswawvestalus Wanaessuilenludns

' P o s
ANsIsuULie 31uau 1 gl

v Y ¢ o s a s = )
(6) ﬂ'l'ﬂ‘U\ﬂ'IULﬂi’E]Qll@]’lVIEJ'\ﬂ']ﬂﬂ'iﬂ']%iU\i'm’lLﬂ'ﬁ']%‘ﬂ‘ﬂ"lﬁLW?’]IUI@U?%@UH']IM

AnsTsuiipusadalus (VW)

a6 nsaaile Usziam | Usziam | Ussam | Ussam
n Y A q
1 | ndesinlolilasalavluszuuiinea 1,000 1,000 800 800
(Digital Microscope)

DL
nsgifldauaiesilioinermanslaifa 1 42lue uiamuwveatalue Wanasssuisulusnsi

' o ° o
ANEITULUEN 11U 1 eU'JIi-N

(7) MIsldaueIedininemanidamiunuimszvimanaluladdme

Assauieusiodalae (Um)
a6y \Aseaiie Uszinm | Uszam | Ussiaw | Ussiam
n 9 A q
1| wSesputheuiaidn (Mini - Dryer) 300 285 270 255
2 | demnnesddouuuugnnasdni 500 475 450 425
(Padding Mangle)
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Ansssusiioudadalug (um)
a1nu \sasilo Usziaw | Uszam | Ussowm | Ussiam
n 9 A X
3 | in3eseufuuusiaiiies (Stenter) 500 475 450 425
MUEAR

nsalldauindesileinetaansluie 1 49109 nIawrwvestalus Wanasssuiisulusnsd

AssTULles 91U 1 Falua

o A ' v a ]
(8) nsldauniesilengundosganssmidianasounuudensig

4 - ) fa '
(n) inesilenqundnsganssaididnasauluudeinsin

ANSIsULIEY (UMW)

A1V 518013 Uszian | Useiam | Yssinw | Uszsam
n U f 9
1 MFATIERTAN Iz 900 600 450 300

(High vacuum SEM; HV SEM) (sie 1 dalats)

2 | miseiiannizaaniasi 1,200 800 600 400
(Low vacuum SEM; LV SEM) (sia 1 'fj"’ﬂm)

3 MIlAsITREeLARImsIvTnNsE0as 1,200 800 600 400
(SEM with cathodoluminescence detector; CL)

(sio 1 alua)

4 MIATIEREmatian1sNsHIeIBLannTen (SEM 1,800 | 1,200 900 600

with Electron Channeling) (sio 1 ‘ij';ﬂm)

5 nFIATIEIEsEUUYIA L 1,800 | 1,200 900 600
(SEM with Pailtia stage) (sl 1 ‘fﬁtm)

6 | mmnsismmsnaiianisnszaendanuvesied | 1,500 | 1,000 750 500
1nd (SEM with EDS) (sl 1 Falata)

7 mMsAsIzmswmatinnIsaT 1IN WaLNR (SEM with 1,800 | 1,200 900 600

3D reconstruction) (s 1 ‘?Jlf‘ﬂm)

8 | lnidnw SEM wilanmil (o 1 Tidam) 120 80 60 40
9 | wdnw SEM amwadieuln (e 1 Tridnw) 1,200 800 600 400
10 | lvid EDS (sia 1 IWidaw) 120 80 60 40
11 | WWdnwanuiid (3D reconstruction) wianmila 900 600

(619 1 IWdnw)

12 Tvldnmanadia (3D reconstruction) wiin 1,800 1,20

\

\\

awadauln (e 1 waniw)




9%

Asssaey (V)
a0 S8UN5 Uszlan | Ussiaw | Ussiaw | Ussan
n 9 A 3
13 | mswdananin SEM silanwdiannseundegi (SE) | 1,800 | 1,200 900 600
wardldnmsounsziRanau (BSE)
(fio 1 lvldnw)
14 | msuwlananisimsnzisinaieinatianisnseane | 1,800 | 1,200 900 600
wasvesSadibng (EDS) (se 1 Tvldaw)
15 mSLL'LJawa-umLLUUE‘UmsnszL%aﬁLﬁnmsau (Electron | 2,400 1,600 1,200 800
Channeling Patterns; ECP) (sio 1 Twdnw)
16 | esssuilousudu (ansy) 3,000 | 2,000 1,500 | 1,000
NUENR)
1. nsveslduinisiaiesiiandundessanssmididnaseunuudainsia Anuaduiiadiay
3 alus Tugaaa1 09.00-12.00 . war/v3e 13a1 13.00-16.00 u. wavarmsnaesfndadule
LiAuntiar 2 Su
2 sl et sinemanslit 3 41l viawmwasialu WasAsssuisaludandus

3 Fala Senseniasssudousuiu aeAsssuilouminiudnmasssudioususiu S 1 A3

() MsLAdRURITUIUMELATEY High Vacuum Coater and Plasma Etching

' P ' &
AN5IIUBUND 1 AT (UMW)

a19u $19019 Uszw | Uszaw | dseiam | Uszum
n v ) q

1 Lﬂ%ﬂdLﬂﬁﬂUﬁ’J?jﬂgmflmﬂQ& (High Vacuum Coater) 600 400 300 200
nsflweuTaninieunies
(Aumunduadou 1-10 wiluwing)

2 Lﬂéaaiﬂﬁauﬁiqmmﬂnﬁﬂﬁa (High Vacuum Coater) 750 500 350 250
Taguadauunes (Au)
(rmmundanadou 1-10 wiluns)

3 | indemdaufingnyniniegs (High Vacuum Coater) 1,050 700 550 350
Taoadouidunasdnun (PY)
(Anamvunduadou 1-10 uiluuns)

a | wieandeufinananiags (High Vacuum Coater) 1,500 [ 1,000 750 500

’a’av}mﬁamﬁu Diamond Like Carbon (DLC)

(AMuMUITUAFaU 1-10 Wlung)




-

ANssIULigNAD 1 A9 (UMW)

19U 318015 Uszian | Uszaw | Ussw | Ussom
n U A 9
5 m'%mmﬁauﬁmwmnmq& (High Vacuum Coater) 2,100 1,400 1,050 700

Faquadouidiu (indium Tin Oxide; ITO)

(AMUNLITULAEBU 1-10 WIUAS)

6 Lﬂ‘%aamaauﬁ’aqmmmﬂqa (High Vacuum Coater) 1,050 700 550 350
"i’ﬂmﬂﬁamﬂu Carbon thread evaporation

(FNuuntuedau 1-10 unluung)

v Lﬂ‘%amﬁauﬁaqmmﬁmﬂqa (High Vacuum Coater) 1,500 | 1,000 750 500

Plasma Etching (iantun1svi etching 1-10 3u¥)

= =] o s b4 = 1
(A) 1nTpsilpUsEneudmTUMUNdBIganIIATBIAnATeULUUARINTIA

Asssuileudadalug (Um)
GYIal w3eile Usziaw | Usziam | dssian | Uszaw
n ! A 9
1 | ndosyanssmisiinuasagyiounazeiunsg (OM) 300 300 300 300
2 | gavauiou (Hot Air Oven) 300 300 300 300
3 | gamadu (Fume Hood) 300 300 300 300
VB

ooy v - & o Vet o -~ ) va 1 o )
nsalfildanuaiesleineidanslids 1 alus wiaevueatalus Wandsssudionludng
AsITULEL 371U 1 Falug

() Arsssuloyivayludiumivayu

AsssuLlenAafI981e (Um)
d10u 318N13 Usetny | dssawm | Ussam | Ussan
n 9 f 9
1| Arsssuilouesouding1anadninen 1,500 1,500 1,500 1,500
2 | dssmudioumsinuisietaerseniuis 250 250 250 250
 Ingn (Critical Point Dryer; CPD)




PR

v A - l =
(9) msldnupIedilanguanialignanTsy

() AswmIsudladres@mniunisiasizidismalianganssAuAIanTuaILay

qansIAUMAN3BIaNATaL

A0

anwaznsIYau

Asssueudia 1 A79819 (V)

Uszav | Usesw | dssam | Ussuan

n U f !

MIRAGIBEN NFTUGEOUUUUTOUNTONMTUUTOU
wuuiiu mstane1u waznistinaziden ey
auden 1 luaseu dmsunslinneisiemaiiaga

NISAUAERSUANAZ Y ANTSAUMARS DI NATOU

1,000 1,000 700 700

nsfaRmtiisliusnglassasavestiuaume
nIaAmLNTay

(liswarsailidosdadunslfiias)

500 500 350 350

ﬂ’]iﬁﬂﬁuf’JE)El'”I\‘lﬁ’JEJLﬂ%iax‘lﬁ'ﬂﬂ’J’maxLﬁﬂﬂ@@isﬁu
luasou nsvinimedraunaiesnin 100 luasou
arsvinlidedafiauinmuizaudiniu TEM
Holder dm3un1sitaszvinleinailaganiseu
FansdldnnsouluUdeIHY

(s oufiavhlialat1sunssauniuwms)

1,000 1,000 700 700

(v

o d & v =
) ﬂ’]'31‘(1\‘1']'1&?’]iEl\‘]iJ'e]W]uLﬂﬂJQﬁlﬁ']‘Viﬂ'i'ﬁJ

f ~ W
Ansssuiivudatalus (vm)

a19u REORHD Uszin | Usewm | Ussaw | Ussiam
n ¥ A q

1 | yavmaevegaliuine (Gas Absorption) 500 500 350 350

2 | vendudrdudan (Fractional Distillation) 500 500 350 350

3 | wdeseuwsianuuona (Tray Dryer) 500 500 350 350

¢ | wlemgounaniisundeunuusig 500 500 350 350
(Multi Heat Exchanger)

5 | wneaemgdnladiwduriiniteuazveunan 500 500 350 350
(Gas and Liquid Fluidisation)

6 | ww3eansasneaudu (Filter press apparatus) 500 500 350 350

7 | wdesiadimsgandunasvilndudag 400 400 300 300
(Double Beam UV - VIS Spectrophotometer) /’:ﬁ;;_@m

8 WL (Furnace) 400

9 | gouauieu (Hot Air Oven) 300




L95.

Arsssuieudadalus (Un)
GRlal \Asaaile Usztnw | Useaw | Ussawm | Ussiam
n U A 3
10 | wdesdnniuden 300 300 200 200
(Grinding and Polishing machine)
MO

nsfifldauasesilomenmanslids 1 $alus viawmwuaatalus ianatsssuienludnsd

AsssuLey 31 1 9alug

c} = o s B ot 1
(A) nsldnuesssdiadmsuniawssufmegimeiuaiignamngsy

Ansssuieusa 1 Ju (V)

o C
AU 1Aseile Usznm | Uszan | Usziowm | dseinw

n U f 3

1 \A3painR AL snvuna luasau 700 700 500 500

(High Precision cutting machine; cut-off wheel)

2 | \iesiningiueiiavdedu 500 500 350 350

(Cutting machine with liquid cooling)

3 | eSestutaudioisdy 100 100 70 70

(Mounting press machine; Automatic system)

= s =1 o =
@ nsldnuaIasinTERnIsasuuesdddng (XRD)

1 =1
AngssuLiiey (un)

a19u 318ANT Useiawm | Ussam | Useiw | Ussam
n U fA 9
1 AnAsENAIE19lUNTIATIERN T 100 80 50 50
(Mof7BE)
2 AnessuietnwaluNTIATIERLUUdDIH Y 200 150 100 100

(Transmission) (Raf19814)

% N5IATIEAINMATEIRIBENUUVLIATFIY 1,000 700 500 400
(Phase Identification) Taeldalun1siaseyt

Taifiu 15 w# (dedeeng)

il MIIATIZHIGNAYEFIIBELUUINTTY 2,000 1,400 1,000 800
(Phase Identification) lagldiialunisiasizs

16 - 30 W (AaRI9819)

5 MIBATIENINNIAVBIAIDEUUUHIATFIY 4,000 2,800
(Phase Identification) Tnaldarlunsimszi /

31 - 60 WM (Ref10819)




i

I18N13

ANS5TUEIE (UM)

Usennm

Uszan

U

Usztnn
fl

Usem

MIATIZHINN1AYBIRIE UYL
(Low Angle Phase Identification) Tagltgtian

Tumsiaselaiiu 15 wii (Redaatng)

1,000

700

500

400

Masinn1Aveitag kUM
(Low Angle Phase Identification) lagldtaan

Tun153tAsIE9 16 - 30 U (afI9814)

2,000

1,400

1,000

800

MFIATIENINNIATBINIDEUUULIAT
(Low Angle Phase Identification) Tneldian

Tunsiasieyi 31 - 60 UM (FaRiae4)

4,000

2,800

2,000

1,600

N193LAT1ENAIDE19NILYUANNTENURUULRAY
(Grazing Incidence XRD; GI-XRD) fi183ulaiunn
3 1 Tngldnalunmsimsiyuaghiliu 15 i

(Mafi9814)

3,000

2,100

1,500

1,200

10

N1931A 312 MAI9E19AILYUANNTENUUUULAAY
(Grazing Incidence XRD; GI-XRD) A gl ulawnn
3y Tneldnalumsdinsesiyes 16 - 30 uii

(nafBL19)

6,000

4,200

3,000

2,400

11

N153AT18RHBEMBNANNTENULUULAAY
(Grazing Incidence XRD; GI-XRD) ¢ 28 3 ulawin
3 31 Ineldanlumsliessviyuay 31 - 60 Wi

(MofI8E19)

12,000

8,400

6,000

4,800

12

ay €

A5ILATIEN X-ray refractivity (XRR) d1m5uildu

L3

v ey 3 i leeldhalumsinsegiyuas

El

TaiAiu 15 wil (fadaeig)

3,000

2,100

1,500

1,200

13

NM3IATIER X-ray refractivity (XRR) dmsuildu
v mey 3 g Tegldnartlunslieseiias

16 - 30 U (MofIDE)

6,000

4,200

3,000

2,400

14

N53LATIEI X-ray refractivity (XRR) dm3uildy
U ey 3 yu lagldnanlunisimnsiyuas

31 - 60 W (ADAIDE19)

12,000

8,400

6,000

4,800

15

AFILASIZRANULAUAIATS (Resudule Stress)
mewATaNSEEUUIRISIEENS (XRD)
Tngldanlunisiesieiilaiiiu 15 ui

(viamia814)

3,000




428,

318N13

1 =
AN5IIULLEY (M)

dsenm

Usznm

U

Ussnn

A

Ussm

16

A15LASIENAIULAUAIATY (Resudule Stress)
shumatiansaIuuYeIFIESng (XRD)
Tagldianlunsiasesdt 16 - 30 i

(RofI0814)

6,000

4,200

3,000

2,400

17

A153LAT12UALLAUAIATY (Resudule Stress)
fewatiansiaeuueIsadang (XRD)
Taaldnanlunisinsieyt 31 - 60 i

(naR29819)

12,000

8,400

6,000

4,800

18

M5IATIEY Texture MEMATANITIERLIUUVDY
$9d6nd (XRD) Towldianlunisiasien

Tyl 15 w9 (Refiee19)

3,000

2,100

1,500

1,200

19

ANIATIEN Texture AIEWNATANITIALIUUVDY
F981Ong (XRD) ey 3 3ju Toeldiom

Tun153asnz 16 - 30 u# (vafaeng)

6,000

4,200

3,000

2,400

20

=3 '3 v =1 é’
N15ILAT1EN Texture MBmATIANTISIALNULYDA
$ydeng (XRD) Taeldiarlunisiwsiedt 31 - 60

U (Mafieeng)

12,000

8,400

6,000

4,800

21

audanaluu Phase Identification

(nafn88149)

1,000

700

500

400

22

Alaralunsinsenigninresineglauuuyy
#1 (Low Angle Phase Identification)

(Aafnabn9)

1,000

700

500

400

23

AuUanaluu Phase Identification Tun1s
Aps1eviangwmaiia Grazing Incidence XRD;

GI-XRD gyl 3 3311 (siadnedng)

1,500

1,050

750

600

24

Adanatdslsunalagly Reitvelt Refinement

(AofDE19)

2,500

1,750

1,250

1,000

UG

1,

ASASINAIRUT 9 waz 12 nwiuyalewin ArAuimaiiidleninag 500 350 250 wag 200 UM

AMSUUTELAN N U A WaE 9 UARIY

ATUSNIANLEIAUT 10 wag 13 winiuyulawni AndruInisiislalsniag 1,000 700 500

wa 400 UMW éuSuUsELm A 9 A LA 9 MUY

oA o w ~ a 1 a a
ATUINTALANUN 11 uay 14 W’]ﬂLW&J!{MIEILMﬂ'] AnArusnsiul

WAy 800 UW dmSUUSEA N U A WAz 4 MLamU




9

@) msldnuniemadeuaiunUssasd (Universal Testing Machines; UTM)

Ansssuiiey (um)

aAn6u 378019 Ussw | Ussaw | Usmawm | dUseiow
n % A 3

1 MIVAABULTIAY (Tensile Test) 400 400 200 200
daitialdognaniugn 2 - 500 fadu
(nodpeg)

2 NINAEBULSIAS (Tensile Test) 400 400 200 200
fsfiinlsagnausiugh 400 - 100,000 Ty
(MaR19814)

3 N1IAERUKIINADA (Compressive Test) 400 400 200 200
Fraiinldetnausingn 2 - 500 ey
(MoRI9E)

4 N1sYNdauLsINAEn (Compressive Test) 400 400 200 200
dhafi¥mlaathausiug 400 - 100,000 T
(Mof9814)

5 NSNARBUNITATUNUNITLAIE 400 400 200 200

(Three-point Bending)
draii¥mlaatrausiug 2 - 500 Sdu

(nafiat4)

6 NINAADUNITATUNIUNIT LN 400 400 200 200
(Three-point Bending)
31T ldognausiuga 400 - 100,000 T

(naf28819)

7 | momeseulendndeainsit (Cyclic Test) 800 800 400 400

(MOAIDE19)

LR
nIIAgEaURIataRIELIATaINAdaUBIuNUSEEIA (Universal Testing Machines; UTM) @131150

g lalaiiu 5 AS9
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v o s
(@) nsldmuaiomaaauauudauuuieniasd (Rockwell Hardness Testing)

3 =
ANSIIULlEY (UW)

a10U 189015 Uszian | Useewm | Ussewm | Ussuw

fl U f |

1 AlSuszunuAegemswatiansIane1u 200 200 200 200

(Grinding) (siasating)

2 AMadauAMNLILUUSaAnad (Rafiaena) 500* 500% 350%* 350%*

WG
msldnuasesiosdun 2
* Juasziidnegnsas 5 i mndensiasgiiin 5 dunds Aadusnsiiiugeas 70 Um

= Jaeniegisay 5 dunus nndaan1siaTIEmiy 5 duris AnAuinsiingeas 50 um

v P2 o = 5 3 :
(@) MsaUASEITRasiden WUU Vibrational Polisher

Asssadley (um)
aneu $18A19 Uszaw | Ussan | Ussam | Uszom
n 9 A 3
1| edndunu Gefeg) 1,800 | 1,500 | 1,200 1,000

o P & = o v a o s
(@) nstiauaseuialasuninsnsildmsuimssvuialalasasvou

AnsssauLllen (um)
a1au §18N19 Usuam | Usuam | Ussoam | Uszm
n ! A 3
1 adaswinialalasansuou (adalug) 1,500 1,500 1,200 1,200
2 Aulanalfsusunu (Rafeena) 50 50 50 50
VB

adn v - A a M 1ee as - o Ve ' =l @
nsalldauasasilednedianslids 1 T2lus wiawmweatalus Wanasssudonludng

AsssItley 31uu 1 92lue

(@) msldamuasaatiamuiaiignamngsu

Arssaatleudavalus (Um)

Ay 31809 Ustiaw | Useam | Ussiow | Uszum
n a A 9
1 ‘qﬂﬁﬂ“mﬂiBU’mmiaﬁﬂluigUU‘UENLt“fN - YBAUAD 500 500
(Solid - liquid Extraction) /
2 ‘qmﬁnquﬁnﬁnn’lﬂwa‘uaq‘uaﬂﬁa 500 0
(Fluid flow behavior) f/




g N

() Msldnuipsosiaruiniignavinssy (ve)

sssanfioudadalug (um)
A9y 31UN19 Ussiawm | Ussam | Ussam | Ussew
n 9 f q
3 | gadnwimsuenelelaay 500 500 350 350
(Cyclone Separator)
4 | YAANYINMIHANTRIVBNNAD 500 500 350 350
(Liquid Mixing)
VU0

- v - & a = M) = s va ' = a
nsdifldauainsiloInenmanslifs 1 42lus iawmwuaatalus Wanatsssutionludnsa

] = ° ar
ANFIsULIEL 91U 1 BIlug

(@) w3maEaUALLTszAULanIA (Vicker Microhardness)

Asssuttisudanlagne (Um)
a19u $18N19 Ussow | Ussam | Ussam | Useiw
n 9 A 3
1 | msldamuadomaaeumuudssziuganea 500% 5O0%| - BEGM | 350%
(Vicker Microhardness)
VUG

(f) AsewindIgInULiug gariin Diamond Wire Saw

msldauasesilodanun 1

* Yiaseiinedneag 5 Aunds mafean1siesziiy 5 dumia AnAuinisiugeas 70 um

** Jlasgiiiietneas 5 AMUUL MINFBINTIATIERAY 5 fumis Anudnsiiugaas 50 um

ANSITUIBNABAEY (UMW)

an6iu 18NS Usem | Ussm | Ussaw | Uszem
f Y A 3
1 inSesdndiathamwiudgaiin 700 700 500 500
{Diamond Wire Saw)

() \w3emadeunsAnnsau (Abrasion Tester)

ANsssUlsuRafE1e (UW)

AU 318N19 Uszam | dssam | dssinw | Ussem
n 9
1 ASNAABUNISANNTBULUULIS 1,000

(Dry sand abrasion test)




By

AssTLENRBAI9E19 (UMW)
10U 318019 dszan | Ussan | Uszaw | Ussiwm
n Y A 3
2 msnagauNsannIaukuuilen 1,000 750 500 500
(Slurry sand abrasion test)
UL

v | o w o '] A o o oo ]
1. msldmuadasiiodduil 1 uas 2 liswealdielunswieudiedns uagTanivilidnnsou

2. fualduimaussian n uaz 9 ffin1sas1eamsnile (MOU) AuAEINgNmIdns A1un15as19

winnssunazmiie TaeAsssuouiisuwinudanasssuioululssan a

() nsldnuniesdieseiauiinuaiuieuvesiagmmniln TGA/DSC

AnsTsuLiiaunagalue (um)

aneu $98N79 Ussan | Ussam | Uszam | Ussom
n Y A q
| mMylAeauTRTaInSauTeI IR 1Rt 2,000 1,500 1,000 750
gamnil 30 °C - 1500 °C tngldnamsiase
suiliiu 3 42l
2 mMaTeaTRvesrSeueinogaitie 4,000 3,000 2,000 1,500
gaumadl 30 °C - 1500 °C Tagldiamsiasiei
waust 3 Falustnily uailaiviiu 8 lua
WUBLIG

1 nsglildauaiedieinemanslits 1 9lus wiawawvastilus Wanasssudlonludasiasssuien

F1uu 1 Tl

2. Tumsiiasedt 1 ase wlinadinsies Tuguuuudaynn TGA wag DSC wipuiy

3 gunsadaniwsiziameldussenmauialulasau wigeandu uidgarsueulaeenlan ninasanis

JpseimeuiaduRastnssA AR

4. aunsadenlifeieneiiluergiiu (Aumina) wie waniitli (Platinum) windasmslnTsidied e

FRDUADNI WD




28

() MsldamuaTesiiAszrinisisessdendelinnsnszanenaaau Energy Dispersive X-ray

Fluorescence Spectrometer (EDXRF)

Ansssuiion (Um)
aneu 57819 Uszan | Usswm | Usuawm | Ussm
n U A 9
1 Aunie el see s lug 450 300 230 150
(Maf19E19)
2 | awsSeudetsveaniawuudn (Pressed Powder) 450 300 230 150
(siadatna)
3 AsdEufetnareIdauuuTy Bulk Solid) 150 100 80 50
(nada914)
q ANASEUAIBENIYBINAY (RORIDEN4) 210 150 100 70
5 mMsIAsIzRluszuuIMAUnd (Air) (Rafae19) 1,500 1,000 750 500
6 mMarssiluszuuaEyyIna (Vacuum) 1,850 1,250 930 620
(faf9L19)
7 MSIATITRIUSTULUSIEINABLEEY (He) 2,250 1,500 1,130 750
(Aadioe19)
8 MIAsIERANIIITRITuRAReU 3,000 2,000 1,500 1,000
(GRLPLERD)
NG

1. nsamldnuasedioinemanslans 1 $lus wiamwvesihlue Wanasssuiivuludnsiasssudiou

F7uau 1 alus

¢l W |

2. msldaunIesileadui 8 iuimsianizmsimseiniigudeyamini nsdfvelduinisiaig

o« Y

Uszanragiaszdsienisuennilonngudeyailasienihiang198unnsguanies
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(10) A1slgauLATLIINeAmERTAMTUINLIRIIEIIRENE

Arsssaiiey (Um)
a16u F78N15 Uszan | Usaaw | Uszaw | Uszaw
n U A 9
1| indesneiaduninn (Gamma Radiator) 1,500 | 1,500 | 1,000 | 1,000
(odala)
2 nﬁadqamiﬂﬁm@awau (Atomic Force Microscope; AFM)
(1) Probe AFM (semi-contact mode) 1,500 1,500 1,500 1,500
(o)
(2) MTUATIZURIVBIRIDG MY 1,200 1,200 1,000 1,000
ndpeganssAiisIaznay (Atomic Force
Microscope; AFM)
(otalua)
(3) msaunuiiuia (Scan) 1,000 1,000 600 600
(W0 1 90)
@) Wanwenadid (20) 100 100 100 100
(@0 1 IWdnw)
(5) IWdnweanudid (3D) 150 150 150 150
(#9 1 Ivldnmn)
VUEANS)

nsaintsldauasastioinenmiansansiun 1 waz 2 (2) lida 1 42lus viawdwvaatilug vda

asssuilealudnsarsssadon Sauau 1 99lus

£ < = & o s a S =
(11) ﬂTﬂ‘U\‘l’]ULﬂia\iﬁa?'ﬂEJ"Iﬂ'lﬂ(ﬂ‘iﬂ'ﬁﬂ‘iU\'i"lurJLﬂiﬁ%’;ﬁﬂ’]ﬁ‘ﬂ’nﬂﬂﬁ

P A A 2 o a
(N) LASDIUDINEFNENTATUTIING

Asssuionsodalag (un)
a1u 130ddle Uszin | Ussiaw | Ussiam | Ussam
n Y ) 3
1 | wissameiwaddaenduamiuig 200 200 200 200
(Ultrasonicator)
AR

o adn v o A a |t o = ar va ' 1 )
nsaifldauasostioinearansliae 1 9900 viairwaasdalus WanAsssudouludnsn

ANssTILaY 31 1 Talug

m—
‘hh\

>
”
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P
LA9849 Fluorometer

AssIuLiey (Um)
A91U 378115 Uszan | Useam | sz | Ussam
n ! A 3
1 MsiAsERUSINAEue (DNA)
nslia3e4 fluorometer (Giaﬂ%lja) 150 80 50 50
MSMAERU standard test (slon3a) 400 380 360 340
nMsiaUSinaRLue (Madatng) 200 190 180 170
2 MylaTIERUSINae1SOULe (RNA)
mslfia3as fluorometer (aA3a) 150 80 50 50
nsvageay standard test ﬁaaﬁmnﬂﬁz\idaui’m 420 400 380 360
e (2 nasadends)
mM3inUsunuAue (Refieea) 210 200 190 180
W)

1. msiausuaiiiute (ONA) wieandidula (RNA) faeia3aa fluorometer axdosldfiatigens
ﬁ’ua‘nﬁwﬁdwunizmumiﬂﬁ'ﬂu.é"ﬂugﬂLmumiasawwhifu lagld38n1snaaauny In-house
method based on I1SO 21571

2. miaUSuiufidue (DNA) waa1sidule (RNA) asfaavinn1svadeu standard test $7uau 2

waeannATIneuNTELindetmadeu

(12) msldimInaiioinemansuuuwInNgny

ANz iU

ANSIIHLIEY (UMW)

Usenn

Usznm

U

Usznm

A

Uz

msiudnwmedialusresnannnni 1 Wau

Tugiud - 80 parwwaliiva wie - 40 pIFLTaLd e
- & d v

(szevian 1 Way; Mudlvunaning 0.5 wns x

817 0.5 ns x g3 0.5 Lum3)

500

500

500

500

E - = ar S
TN IIE15YIUGNTIY (PCR machine)
(Fwu 10 A3 9 ax ldidu 2 92l viedinsldau

saulaiAy 20 Fla)

1,500

1,500

1,500

1,500

El - = @ a
inseaiuynuasiugnssuluaninaia
{Real - time PCR)
(Fruau 5 AT q ay Ly 2 9lue wisdinisldau

slaiiiu 10 dalaa)

2,500

2,500

2,500

2,500

o ' 3
nspsoululaswan (Microplate reader)
(Frwau 10 AFs q az Lidiu 2 6lus wielinsldau

saullaiiiu 20 §2Tua)

1,700
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419U

AnwazNIT I

1 =
ANsTINLEY (V)

Usznn

Usgtm

U

Usznn

A

UssLnm

o ° v =] o
wisnhuiwuuwdidanuda (Freeze dryer)
(Fwau 19U 9 ax Lidu 24 49lue wialimslianu

sallsiiiiu 24 alua)

2,500

2,500

2,500

2,500

= v !
IAIRITEIAELMaLUUTILE DY (Spray dryer)
(Fwu 1 Ju 9 ax bidu 8 tlus iedinsldau

ulaiifiu 8 4laa)

1,500

1,500

1,500

1,500

v o ° al AJ f a =
QuUEMIUIIzIaBdgaagaunsg (Incubator)
(Fu 1 9u 9 az bidu 24 4lus wieimsldanu

saullsitiin 24 4Tua)

300

300

300

300

guugaumaiinn (Refrigerated Incubator)
($wau 1 Yu 9 az Litiu 24 Flus viedinsldau

sauilaiviiu 24 4Tua)

450

450

450

450

o '
tA589ue (Orbital Shaker)
(v 1 Yu 9 az Litdu 24 4w wiedinsldau

sl 24 4ala)

400

400

400

400

10

P s =3 : :
LAYBVE QUM (Refrigerated Orbital Shaker)
(Fwau 1 9u 9 az Litiu 24 49T wiadinsldau

slaiiiu 24 Fala)

700

700

700

700

11

o ' =
WAIBATELUUAMIUANYWNNA (Incubator Shaker)
(Fwau 1 7u 9 ay Ly 24 $7lue wiedinsldau

sllaiiiiu 24 4lu)

450

450

450

450

12

naewansILinTanYaienAInea (Microscope
with Digital Camera)
@ 10 ada 9 ax Tl 1 920 videfinslinu
suilsiiu 10 Halu9)

370

370

370

370

13

wnsthumissensiinnunugamail (Refrigerated
Centrifuge)

@ 5 ada o ez lildu 3 dl veiimsldou
sulsiiing 15 dlag)

1,000

1,000

1,000

1,000

14

Lﬂ%qnﬁuwmaﬂmmuwyu (Rotary Evaporator)
@nnu 1 9 az i 8 Tl wisiimslgausm
sl 8 9ala)

650

650

650

650

15

wsealulastauunugadu (Microencapsulator)
(F17u 10 A% 9 ax lidu 2 lus wiedinsldau

silaiifu 20 $lua)

1,700

1,700




B

1 =1
ANsssULiley (Uwn)

anu ANWENIT MUY dsziam | Usziawm | Useean | Useeanm
n Y A 3
16 | lassmNTeniunidsdnnaneive mans 99ms - e . 3,000

THmunsedile dealuil

1.

2
3
a.
5

10.
11,
12.
13.

14.
15.
16.
17.

18.
19,

witerinemuiunga-fing WUURRE (pH meter)
widasdalytih 2 fuwnis Balance 2 digits)
w3natfalyii 4 duwnia (Balance 4 digits)

i anseiialin¥eu (Hot Plate and Stirer)
inestiuisaansuiinmunugameil
(Refrigerated Centrifuge)
‘qmnsmmia3mm1%'au$iuqigrgw N1

(Vacuum pump)

ii'mfﬂmurwqmw‘]ﬁ (Water Bath)

iATaaen (Orbital shaker)

iiaauegaumniien (Refiigerated orbital shaker)
s wUUmURNRAMA (Incubator Shaker)
ﬁﬂm""sm@ﬂahym‘sazmwmmha 9 (Micropipette)
gaaenia (UV transluminator)
gauenuazdoudelanalysi

(Protein electrophoresis and blotting apparatus)
\n3esdidalnslyFRaviiauuiueu

(Horizontal electrophoresis)
\dosdidrlnsliiBauiinuuads

(Vertical electrophoresis)
\3asTnAIMIAANELLEN (Spectrophotometer)
ispailasiiednlusii (Autoclave)

gouaiou (Hot Air Oven)

ﬁﬂaaﬂvﬁua 356U 2A (Biosafety Cabinet)




38,

1 =
Agssuiley ()

AU anwazns Uy Usunn | Useem | Usznm | Ussum
n Q A q
16 | lasamsidenilinddedsinauginenmans deaiins - - - 3,000

|

[ e 1Y g
THamuesadle Aawaluil

1

2
5;
4
5

10.
i
12.
13.

14.
15.
16.
1t

18.
19.

wipvimruiunsa e woudilse (pH meter)
iFaadaluidl 2 s Balance 2 digits)
waatialilii 4 funa Balance 4 digits)
widpamumsuiialirmiiau (Hot Plate and Stirer)
Lﬂ%aaﬂum’i‘mﬂ’nﬂﬁmﬂ'mﬂuqquﬁ
(Refrigerated Centrifuge)
ﬁmnﬁaamiasmaw%’auﬁuqmmw ne

(Vacuum pump)

é'mfﬂﬂ'mﬂ‘uqmwnﬁ (Water Bath)

\r3eaen (Orbital shaken)

st g (Refrigerated orbital shaker)
LﬂéjENI.'HEJI’ILLUUFI‘)UF}uQmMQﬁ (Incubator Shaker)
*1;mm‘%'aa@ﬂiiwaﬁasmwmﬂﬁm % (Micropipette)
YaaeMiRa (UV transluminator)
yauenuazedauielanalusiu

(Protein electrophoresis and blotting apparatus)
wipadidalnsiifariinuuiuay

(Horizontal electrophoresis)
indosdidalnslIRauiinuuass

(Vertical electrophoresis)
Lﬂ%ﬁﬂmmmmnﬁuum (Spectrophotometer)
i3eatissdesaliati (Autoclave)

gauaniau (Hot Air Oven)

Faenil s 2A (Biosafety Cabinet)




20

Ansssuey (Um)

10U ANWAUSANT 91U dszam | Usznw | Ussiaw | Ussim
f Y A 3
= =3 6"#‘ = = =) Ad
17 UNAN AL INAANT VAV U UTBUITIEIT N - = = 1,500

iy Auaidass/Aneniinus/

aa ¢ o o v al. . &
auijiinus Finslinuesadie dwialuil

1.

G O N

9.

10.
11.
12,
13.

oy Tarmmiiunsa sing wuud i (pH meten)
iisasdalviiin 2 fuwmis Balance 2 digits)
i3atalvlii 4 shuwia (Balance 4 digits)
indasmunsuiialianudau (Hot Plate and Stiren)
indestumidssnsviinnunuaamgi
(Refrigerated Centrifuge)
=qmn'imm:sasa’um%’auﬁuqﬂujmmm

(Vacuum pump)

éﬂdﬁwm‘ququﬁ (Water Bath)

\ri3pave (Orbital shaken)

Lﬂ%mwtﬁ’lqmﬁqﬁﬁﬁ;ﬂ (Refrigerated orbital shaker)
Lﬂ'f'imwahl,mumuauqquﬁ (Incubator Shaker)
ﬁmtﬂ?aecﬂmahaaﬁazmwmﬂcn'N 9 (Micropipette)
YABNAa (UV transluminator)

= v =i
ganenuazindaugelanalusiu

(Protein electrophoresis and blotting apparatus)

A - el e =Y
14. 1r39sdianlnslySBaviinuuiuey

15.

16.
il
18.
19

(Horizontal electrophoresis)
ir3nsdidalnsTrigauiinuun

(Vertical electrophoresis)

I oiARNsRANALLEN (Spectrophotometer)
idesitssindodnlui@ (Autoclave)

favauiau (Hot Air Oven)

ﬁﬂaﬂﬂl,%ya J¥6IU 2A (Biosafety Cabinet)




it

anwaznsLveau

1 =
ANsIIULLBY (Un)

Ussnn

Usznn

U

UssLnm

A

Usznn

18

. = ) a W

Tassmsideniiinidedsinaueinedmans wio
tndnwnandnenmanifiamudousounedviil
nmsvindo/Adgmfey/AuaiddssAneninus/
auijiinug Faiimslirueiadie fwisluil
1 gainemwaa (UV transluminator)
2. yausnuazedauidluanalusiy
(Protein electrophoresis and blotting
apparatus)
3, asedidalnslyEdaviauunion
(Horizontal electrophoresis)
4. witeddalnslyRdauiiauuaks

(Vertical electrophoresis)

500

19

v da v awv

TassmTenihinidedainauginemans wie
iunAnwanzinemansNawmzsussuseivi
mMite/Adymiiae/AuaiBaseAnedinus/

da ¢ = = v A4 A& w &
ﬂm{]uWUﬁ ‘dduﬂ’l'ﬂ‘m’mm‘iﬂx‘ma ﬂdmﬂlﬂu

[y

= a . . .
spRNYTIUETUgNIIY (PCR machine)

‘qmmﬂmwwa (UV transluminator)

NN

yauenuazadouinelnanalusi

(Protein electrophoresis and blotting

apparatus)

4. reddalnsidaiawuuey
(Horizontal electrophoresis)

5. deddalnslvEZauiinuu

(Vertical electrophoresis)

1,500

20

LA389 GC-MS

(@ 1 Tu 9 az bidu 8 4lu)

4500

4500

3000

3000

21

Lﬂ'éaa GC-MS/MS

@ 1 T 9 az bidu 8 9lu)

10000

10000

7500

7500

22

v o ar du € Voo 4 W s
gurdmivnsidsusaduuulinianiiueulaeenlod
(CO, Incubator)

(F1uau 1 Ty 9 az Ly 24 §lus w3adinsldau

saulaiviu 24 1)

450

450

450

450

23

wn309dtAs1giussnuazlanynin (ICP - OES)

(@nnu 11 9 az lifu 8 Falua)

4,000




|y -

(13) Anssrnilaniivavludinaiuayy
Asssuilousanss (Um)
a10u 518N13 Jszun | Uszw | Ussiaw | Uszum
n Y f 9

1 | Asssulleunisdasinegnefu 100 100 100 100
nsdimiingas teendindn 1 Alandy

2 | msssudleunisdanieganu 500 500 500 500
nsdiiminsa et 1 flandy Fuly

w ) | = v oA a & e
P9 3 dnsiasssuiennmsiauinsmainemansiazinaluladgdu ¢
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