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99 1 SnsasssllaumTInseEInaaa

(1) AFIASIZENAZDUNIEIINEDN

- { ) o o
wazalulad vosamydvendans (RUufl 3) aduasTui

ey WA, 2566

wieiedn (un)
gty SIBNTVAGDU S8navedey | Jssaw | Ysmaw | Ussiow | seiow
n 9 f 3
1 | meoundunss - ma (pH) pH meter 100 95 90 85
2 | qasufefowun (75) 150 145 135 130
3 | wsadurusaiivim (759) 250 240 225 215
4 | veudsaveneiisn (TDS) 250 240 225 215
5 | spudesvmelarioue (1VS) 150 145 135 130
6 | vsuduvuasssnvela 250 240 225 215
Havm (TVSS)
7| luwnsa (Nitrate; (NO5™ ) 400 380 360 340
8 | vloevln (Phosphate; PO 400 380 360 340
9 | Tulnsiaubamn (TkN) APHA — AWAWA, 650 620 585 555
10 | @led (COD) 2019 200 285 270 255
11 | Uladl (BOD) 550 525 495 470
12 | Uhinaseandiuazaosh 150 145 135 130
(DO)
13 1 sgnantiunsa (Acidity) 100 95 90 85
14 | anerusduans (Alkalinity) 100 95 50 85
15 mﬂumzﬁwﬁv’mum 100 95 9C 85
(Total Hardness)
16 | thifuuayluiiu 450 430 405 385
{Fat Qil and Grease: FOG)




o ¢ ¥
(2) AFIATIELWNAADULY UasuIn

14 (1
& o

NaweRaagie m
a6 FNTENREIY FBsvagayr | Ysaan | dssan | dssinn | Jssiam
n 9 A q
1 | $wnudundedimmn 400 380 360 340
(Total Plate Count)
2 | Srunuianuasn 500 475 450 425
3 | Isdviesy (Coliform) AOAC, 2019 500 ars as0 | 425
4 | Escherichia coli %39 500 475 450 425
5 | dselnaveTy APHA ~ AWWA, 550 500 a7s 450
{Fecal Coliform} 2019 ‘
6 | uuafiGonduindasy 800 760 720 680
{Bacillus spp.)
7 Bagillus cereus 800 760 120 680
8 | uwwafidonguirdeniouaaBn | - in - house 600 580 540 500
{Lactic acid Bacteria) method
9 | vmmnanananias GT Pesticide 500 475 450 425
Test kit
10 | msandhoenainuans 4 ngu | GPO- TM kit 1,000 950 900 850
(3) MAARTIEIVIAEEUEMNS
Matdefiaadns (W)
Ay AN TNARDY Faswesau | Ussian | Usuaw | Uszian | Ussiam
il ki fa 4
1| vewdsionn 150 145 135 130
(Total Solid; TS)
o | evwiu (Moisture) 200 190 180 170
3 | Tusfu (Protein) AORG, 2019 650 620 585 555
4 | luifu (Fat) 450 430 405 385
5 |7 (ash) 200 190 180 170
6 | ummiinum (Dry Weight) In house 200 190 180 170
method
7 | AAvavmu Brx) Refractometer 50 50 a5 45
8 | susugduvievious AOAC, 2019 400 380 360 340
{Total Plate Count) Wio
BAM Ontine




ARt ragns (L)

a10u UASHABY Tensnaaay dsznn | dssiw | Yssman | dseam
n % A 3
9 | Snnfanuaz 500 475 450 425
(Total Yeasts and Motds)
10 | Indvledy (Coliform) 500 a5 450 425
11| Adalegviosy AOAC, 2019 550 500 475 450
(Fecal Coliform) wig
12 Escherichia coli BAM Cnline 500 475 450 425
13 | Staphylococcus aureus 800 760 720 680
14 Bacillus sp. 800 760 720 680
15 | Bacilllus cereus 800 760 720 - 680
16 | uuriiGonquindanseuarin 600 580 540 500
{Lactic acid Bacteria)
17 | Ginaialnuassvioas 1,000 950 900 850
{Total Flavonoids)
18 | Wnnnsitusaniims In - house 1,000 950 900 850
(Total Phenolic method
compounds)
19 | qrismanuayyadas: 1,000 950 900 850
{DPPH radical - scavenging
activity)
20 | Ysnnaenedint In — house method 600 570 540 510
{Reducing sugars) based on
DNS method
21 | ensmnenaenaniaag GT Pesticide 500 a75 450 425
Test kit
22 | nsenanesnanias 4 ngu GPO - TM kit 1,000 950 900 850




-5-

(@) meTsvmaceuesiunie wasdsdinm

sandafiaagy (W)
Y SN TVAGBY Fonmaday Ussiaw | Usstan o | dssaw | Uiz g
R
fl A
1 | duugduvdedionn 800 760 720 680
(Total Plate Count)
2 | dnnuBaavisun 1,000 950 900 850
3| Srnusiaoan 1,000 950 900 850
a | Indviasy (Coliform) 500 475 450 425
5 Escherichia col 500 475 650 425
in ~ house
6 Staphylococcus aureus 800 760 720 680
rmethod based
7 Bacillus sp. 800 760 720 680
on
8 Bacillus cereus 800 760 720 680
o - AOAC, 2019
9 LUATILSSNAUINBANIARARAN 600 580 540 500
{Lactic acid Bacteria)
10 | dorlaslanesn 1,000 950 900 850
(Trichoderma spp.)
11 | @asieside 1,000 950 900 850
{Beauveria spp.)
12 m'sahtmnfaﬁﬁ}%mauw'%é - In — house 1,000 950 900 850
mfmaaumsﬁué;ﬁaw?u method
{Screening)
Py M =y
(5) NIFIATIVNAFDUNISIAL
sAnRanlI081a (U
-ty 89015 dsaaw | Ussinw | dssow | dssan
n Y f 4
1 ﬂﬁ'ﬁl,ﬂ'mv‘iﬁ'uashaé”aaﬁaa FT - IR 600 600 400 400
5 | mslnenioonmneias FT - IR / ATR 900 900 600 600
3 mﬁm‘mﬁﬁaaéwa&mmﬁaa ¥RD 700 700 500 500
4| meimmeietnseaied Bombo Calorimeter 700 700 500 500
5 | mellanevihannemainied AAS 400 400 350 350
6 | meianevineeeeeied LC - MS 2500 | 2500| 2000| 2,000




spndadiogne W)

feu NI sz i,lmmn Yaman | Usuav
fl il f 4
-~ T or v o A v AN
7 | mPmTeuiaramAiadiRTsvIARuRRInay Ry (BET)
& e
wuﬁm BET 5 points 800 800 700 700
T I
wuﬁmtm%mmgw;u 95-99 points 2,300 2,300 2,300 2,100
8 | wladinrevsemsveulalnsmuadlulanou 1,500 1,500 1,200 1,200
VHEHV)

- 4 0 a4 & L ! ¢ v L7 '
1. meensivedsudwiud 5 luswenlsnnelumaessuiions
an ¢ o ar A Y oy 'a w e a &M * N et as ' or
2 msiaszmagsudun 6 nedududiesneiiivaidnnde vailussailvaneluntseteuinan do
a =Y <
TATEND UaEmTIATIZUNG
= ¢ o o o - = N ¥ I °
3 mMewTsnadausiuil 6 wniinas Condition A¥ad @eailynng 2,500 uw/asa (TANSVEYRINA 8
il wawansseuu 1 4al)
a 4 o w o« a w ! & ¥ . PRI o &
4 melesmeEaus iR 7 wntinslarnudiuuasansssvetn (Degassing Sanluvie il
1 - [l & &:
4.1, Suezien 3 - 12 9 Hrileane 500 uw/ass

4.2 suemnen 12 — 24 475 fataae 1,000 vw/esa

'S b o
6) mFiessiasaunierrweluladseRuuly

sradiag1y Un)

ddu NS dyzam | Uszuwm | dUsumaw | dssiaw

fl U i} 4

1| mylmumoynin (Size) mlepsinuuneumA 700 700 500 500
syeuLnlules (Particle Size Analyzer)

2 | miaandinelaivh (Zeta Potential) meiedasin 1100 | 1,100 900 900
quaeyninssRuulusng (Particle Size Analyzer)

IRETR)

a M o w o or ' g G Ly ¥ t el ¥ o' ¥
MyIasEwedaUaaun 2 a']u'ﬁﬂ?ﬂﬂ']ﬁﬂﬂlwwriﬂLﬂwqgfgﬁﬂﬂqﬂﬂﬂﬂﬁiﬂﬁ?ﬁ%qfﬂuqumquu




-7 -

& 2 o )
(7) MmaTeadaunaumalladdms

N sdefiads (um)
Fruaudagnadui
Y 318073 . Usznm | dseeam | Usstan | Ussion
(A9eng)
n 9 f 3

L | e niie A BmIREEY 3 250 240 225 215
ansinmuzesdnomsdag
{Rubbing fastness)

2 | meienevinesnimaiesemagey 3 250 240 225 215
nsaEneh {Soray test)

3 TRRTEaENEEemAaY q 300 285 270 255
ennspava RN Sl
i 60 BNty

4 | mimnewinasmuiadsmagay 5 350 235 320 300
ArwPeLIaddnote

5 | meneviietnamsisiemaay 3 450 430 405 385
AL IERBIES IN9A 4

6 | measerinesmenamndey 3 650 620 585 55
ATALIBIRAaLE 10TR 5

7 mfiareveonamelniamaaoy 3 880 840 800 750
PLAIUTBSENBUES 1N5A 6

VIIELIP)

(8) mIusnsnedvinenlanana

v
[

ey M ‘e o '8 bde a ! a B3 ° o ' b o !
ASOIIAENLILN AT NS WYUNVINTAUA ANANEITILELTURANI IR SN ULV VIRsTB Y

Tewaiaegn (Uw)
AU FWAINATBY FTemsvadayu | Ysmaw | Ussaw | Useaw | dssam
f 9 A q

1| msanadidue (DNA) CTAB rnethod 250 250 200 200

2 Extraction kit 450 450 400 400

3 | msduwnsfiauesyinndd - DNA 2,500 2,500 1,500 1,500

S (dentification) | Sequencing

Method

a | meseunninisdubs In - house 10000  1000| 1,000| 1,000
q“uﬂ%ﬁﬁﬂiﬂ method




msafaage (L)

Earl TIONSVAEIU Fnmsedau | Usaan | dszan | Ussian | Ussiaw
f Y f 4

- ﬂr
5 | myavamsuanaLSanivas 350 350 35() 350
I3 ar gt
REEIRT
Fwandaedgislaifin 10
#08n9)

= ‘\r
6 | MIATIIRDUANNUIENTVAY 200 200 200 200
WAGHKE
o ar o &
FEuenadie 10 aradin

Lﬁ) In ~house

7 NISATIARDUGAHTY 350 350 350 350
. W . method

(rameatnelailin 10
based on

@88
) DNA marker

8 NIATIIRDUGNHNY 200 200 200 200
. . . . . ¥ and Agarose
(EURABETS 10 61089 t
Ge

31!
Electrophoresis
9 MIATIVRDVAHRAIARANY 350 350 350 350

NIRUBNTIY
Frwwioteluhin 10
A8 819)

16 MSATIIRILAITNARINHREY 200 200 200 200
MNIRUTHTTY

N o w oy &
Fmanaiaths 10 arathidin

11y

WY
= - 6 ar o v e 9] ! a S ¥, '
A15TINSIZUNAABUBIRUR 5 - 10 SUT19IUA288799 1NT1UTY DNA Marker Blanana9e9
' ' 7y o ' v - Y o ' v
W #@esEndIa 3 Meena donly 2 DNA Marker famsssundlest iwmndu 6 faaana wWuny



e

o '
(9) AT HASIEUNAEDUNSRANH

signeafivatng (uw)

(PL) (pafneea)

Emission Spectrometer (OES) / Photoluminescent

aay e Ussinm | dsmaw | dsaawn | dinaw
fl Q A 9
1 menEhesmoesaradnTm LUl 500 500 300 300
(Four Point Probe Measurement) (Mafaen)
2 n'rs"‘ammsﬁc?hafjwhwmwmmwﬁm Optical 1,000 1,000 700 700

(10) msssuilauieuluguativayuy

fssvuilsudafnetng (W)
Fey RINTS demaw | Jdsmaw | Ussawm | dssam
n % f 9
1 | assaioslumsassanisuagoumdldsuilo 100 1090 100 100
EMS (tsmsivsvaaainilefumvaturing
o | msysilesdumsgeihosnadiu 100 100 100 100
e O T as a
(wasaudseasalnilebiudvasuuinig)
3 é’lﬁﬁmﬁaﬂumﬁaaniﬁﬂamwaﬁ}u@ﬂu 100 100 100 100
nndanae el
Y8 2 BRTIeIssTUisunsleUInisiasesiinineE@ans
¥ ﬁl Y < L) ¢ ¥
(1) mshsueTessioimomansioadninedanaiduysruen
Assrdivanadalus (um)
Usghnw n dssnw @ Ussnn a Ysznn 4
ddu witasile T4 i Fala dlus
Giie | d2 | dhdua | d2 | dln | Az | dlus | A2
wan o | Wt | owen | Fradu | owen | dude | owsn | Wi
W 8 W v
nauil 1 wiesiieAmemansnosiinInenmansguanaaan sy
1 [ edeseeandunsaan weu | 160 | 160 | 155 155 | 145 | 145( 140 | 140
fala (pH meter)
2 | wdnedlvivi 2 duvius 160 ] 160 | 155| 155| 145| 145] 140 140
{Ralance 2 digits)
3 | idesdilsivi g shunus 160 | 160! 155| 155 | 145| 145 | 140 140
(Balance 4 digits}




v

10 -

arsssuiiondatalae (um)

sty n Ussunm Ussnn a UssLam 4
Sen widnsile Sl Falus dalua 1Tug
e | B2 | dlue | d2 | dhlwe | A2 | dalme | W2
asn | oludu | owan | @ude | wan | Wudu | wsn | Dt
1y W i 0
ngudt 1 Lﬂ‘%mﬂa"“mmmam%ﬁ%@ﬂﬁﬁnﬁjwmmam%qu,amamm{l,%mu (o)
2 | wdesnuanseinlvmoaseu | 140 | 140 | 1351 135| 130 | 130 120| 120
(Hot Plate and Stirre)
5 | widosTumdssansulineouny 200! 200| 190| 190 180 | 180 | 170 | 170
pRYRY
(Refrigerated Centrifuge)
6 | wansasanzazanowseny 150 | 150 | 145] 1as| 135| 135| 130| 130
quynyine (Vacuum pump)
7 'qmr:ﬁﬂmwma (v 1807 180 175 175 165 1651 155 155
transilluminator)
8 | indasiammsganduie 2001 200| 90| 190| 180| 180 170 170
(UV ~ VIS Spectrophotorneter)
g Lﬂ%@ﬁé')ﬁ@Iﬂ'ﬁL‘WﬁW 210 | 210 | 200 | 200 190 | 190 180 180
(Micsoplate reader)
10 Lﬂ%ad’?ﬂﬁ {Colorimeter) 210 210 200 200 180 190 180 180
11| naewavsmienyamen | 180 [ 180 | 175 | 175 165 | 1651 155 155
fidmaa {(Microscope with
Digital Camera)
17 | suaonda sedu 24 20| 210 200 200] 190| 190 180| 180
(Biosafety Cabinet)
13 | ifesuniuraniien 50| 150 | 145| tas| 135) 135] 130 130
(Homogenizer)
10 | edpsumatauiionma 200 200| 190| v0| 180| 180] 170 | 170
(Analytical Milling Machine)
15 Eﬂ%mUﬁﬁ’mﬁiNL{jﬂﬂ {Colioid 170 170 165 165 155 155 145 145
Milling Machine)
1o Nefsnvemvansesouionuuin | 160 ] 160 155 | 155 145 145 ] 140 | 140
{Sieving Machine)
7 | whownietng (Gtomacher) | 150 | 150 | 145 | 145 | 135 135} 130 | 130
18 | wdeslulasiounmigady 200 | 200| 190| 190! 180 | 180} 170 | 170
{Microencapsulator)




[———

-

Asssailaudatalae (um)
yguunn Ussnn 9 Jsun a Ussnm 4
Sdy widasdie il gt Gl ol
Gitwa | @z }delue | 2 | gl | d2 | dolae fiz
wsn | ndu | owen | Oude | owen | udu | owsn | Dudu
o W W W
naufi 2 PRedmemansmen e AEnsquatunslouiliouan
19 Lﬂ%’ﬂ qﬁﬂl,mumuumﬂﬁ anude| 260 110 | 250 1051 2351 100} 225 95
(Freeze dryer)
20 | ipdossvimpuasuunuses | 320 | 2101 305] 200| 290 190| 275| 180
(Spray dryer)
21 Lﬂéaﬂl,‘ﬂ&i'} {Orbital shaker) 160 30 152 20 144 25 136 25
22 | irdeavengamgfion 160| 50| 152] 50| 144} 45| 136} 45
(Refrigerated orbital shaker)
23 | inSeavenuuupunugungd 150 30| 1450 30¢ 135 251 130| 25
{Incubator Shaker)
20 | wiewnaensgnss (PCR) | 200 | 90| 190 | 90| 1BO| 85| 170] 85
25 m‘%;mz,ﬁ'm%uWmi‘ﬁuﬁ‘ﬂﬁﬂm 450 | 3c0 1 430 | 285 410 270} 385) 255
a@mwa3s (Real - time PCR)
26 | qauunuasindeugisluana t 150 20| 145 20| 135 15] 130 | 15
TUshiu
{Protein electrophoresis and
blotting apparatus)
27 | infoesianinglnidavdn| 150] 101 145| 10| 135] 10} 130| 10
wuIUBY
(Horizontal electrophoresis)
28 | wioanlnividautoundy 150 | 10| 145| 10] 135} 10| 130| 10
{Vertical electrophoresis)
79 | wromniiesilui® (Atoclave) | 180 | 501 1754 501 165| 45| 155| 45
30 | Seufnsadanw (Fermenter) | 280 | 190 | 270 | 185| 2551 175| 240 165
31 | wwdsensusumeansuuunyy] 210 | 100 | 200 | 95| 190| 90| 180 | 85
(Rotary Evaporator}
TSP

ey ¥ o P N Y @ ) Yo ! o o
1 nsaditloenuadosdieinarmansiuf 1 92lus nismweesdalug ndamsssuiiauludag

mEsTey Saunu 1 Tl

¥ y o o s oo o ¥ Pa v & = ¥
5 msldeuadeeingadudt 20 sniinasle spore ampute Beanlyane 200 vin/aTe wagyiniinisly

Autoclave indicator tape Boatlaang 5 uw/a3a
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“ A o - ¢ ¥
(2) ﬂ']iﬁ];"UQ']ULﬂiaquaqmﬂ?ﬂqﬁﬁiﬂqUmu{aq

mssTaileudedalas (U
a1au weiadile Uszan | dszman | desan | Ussan
n 9 A 3

1| wisetanudunsa-aa wuudalng (pH meter) 20 20 15 15

2 | iitpadaluivh 2 fumus (Balance 2 digits) 10 10 10 10

3 \dpsdsluivi 4 druving (Balance 4 digits) 10 10 10 10

4| wdsamuseilaiueuiey 10 10 10 10
{Hot Plate and Stirrer)

5 | wdestuiminsansulinmunugamgil 100 90 95 85
{Refrigerated Centrifuge)

6 fqﬂnﬁaamsasaﬂavﬁauﬁn@wmﬂ 30 30 25 25
(Vacuum pump}

7 vqmn'wmwwa (UV transilluminator) 50 50 45 45

5 | wdssinmmsganduuss 60 60 55 55
(UV — VIS Specirophotometer)

o | wiesanilulesman (Miaoptate reader) 90 90 85 85

10 | wes¥nd (Colorimeten 60 60 55 55

1 n%magamsﬁﬁws”@wmﬁwmwﬁ%maa 40 40 35 35
{Microscope with Digital Camera)

12 | auaamide sy 2A (Biosafety Cabinet) 50 50 45 65

13 | ieldpeunifurensiions (Homogenizer) 20 20 15 15

14 | wipaunLdEfetnaims 80 80 75 75
{(Analytical Milling Machine)

15 | winsundetnaden (Cotloid Milling Machine) 40 40 35 35

16 Lﬂ‘%'aaL%?jﬂmsLLnia%auLLUnﬂsiawm 40 40 35 35
{Sieving Machine)

17 | witesfumdiatng (Stomacher) 20 20 15 15

18 | inSediven (Orbital shaker) 30 30 25 25

19 Lﬂ%’awuehqmmgﬁﬁﬂ 50 50 45 45
(Refrigerated orbital shaker)

20 | iedealuanuuAIURLEMe] 30 30 25 25
{Incubator Shaker)

21 | wtesfuuSunnensitugnsy (PCR) 90 90 85 85

22 | widaafuBnaensviugnaadluaninae 300 285 270 255
(Real — time PCR)




p—

- 1% .

1 P \ oy
dsssbvatadalus (uaw)

fau wasiio Usznn | Usuaw | Ussaw | Usewnw
fl 3 A q
23 | yawonuaziedeueslaanalusig 20 20 15 15
{Protein electrophoresis and blotting apparatus)
24 | indosBidala Wi TaeTinuinuey 10 10 10 10
{Horizontal electrophoresis)
R e e 10 10 10 10
{(Vertical electrophoresis)
26 | indnsflenidodniufi (Autoctave) 50 50 45 45
27 | §fjnsaidanim (Fermenter) 190 185 175 165
28 Lﬂ%"mné"usamvm‘muumu 100 95 90 85
{Rotary Evaporator)
29 | ernhmusugmgi (Water Bath) 20 20 15 15
30| guARRATIESALEN YRR q 10 10 10 10
{Micropipette)
MR -

ol Y o £ e ot y & 4 S ' 'Y
L nsddlyrwaiesdoinuaaansiuds 1 92l niowrvuoedalg luAnarssaatonludng

sy Swou 1 Falng

v o o o ar o = ! of &
2, ﬂ']ﬁ‘ﬁ\ﬂum5@\3%@'31’]5']?”??9\51375}'{]% 59,13, 17 way 18 Jmndawmsas afvay 30 um

" 4 4 a Co o ol v " &
3. mylvrainsiioivenmansdifud 20 wmniinaslas spore ampute ealsany 200 Uw/ASS uaywnn

finsly Autoctave indicator tape Bemlony 5 v/

=Y

" o
(3) milvnmuaeslonuqugnmgl

U

dssrnfloudadalag (um)
Geial iwasile sstnw | Ussim | Usztam | dsmaw
n 9 f $
L | g - 40 asrmuaifus (-40°C Freezer) 50 50 45 45
2| gud - 80 sarieadon (-80°C Freezen 90 90 85 85
BE éwﬁ?muauqmmﬁ (Water Bath) 30 30 25 25
4 | s (Orbital shaker) 30 30 25 25
5 Lﬂ‘%am&hqmmﬁﬁi’% (Refrigerated orbital 50 50 45 45
shaler)
6 m‘%eawénmumuauqmmnﬁ {Incubater 30 30 25 25
Shaker)
7 cﬁﬁuﬁw%’uLmv';mgamaéﬁgauw%é (Incubator) 20 20 15 15
8 | guugemiiish (Refrigerated Incubator) 20 20 15 15




[
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Angsssiiandedalue wm)
fau wndasdia Useom | Ussiaw | Ussaw | Uszow
n v A 9
o | geuaieu (Hot Air Oven) 30 30 25 25
VeBL0)
L neileamndedeinmmansiaie 1 dalus wislawuaedalus nRnarssanidouludas
AsIsIon S 1 2l
2 paslgeumiesiiainonmanidiud 4,5 way 6 noainisloeuneidasdaun 3 $alueduiy

ey et o Yo ot = o ' = ¥
asatluily 3 lududsasssadenludnseessutouauve 2.1

(@) mslganuAsadisIveEn semTUIRTEInIall

Assaaileudadalus (Wn)
aeu waaile dszaw | Ussaw | dssam | Ussiam
f U fa 4
1 | iferiaswamsiAynuuiediant (XRD) 5800  5800| 3800 3800
2 AT B AR TR Y 1,600 1,600 1,400 1,400
{Bomb Calorimeater)
3 Lﬂ%auﬂnmwaammauﬁﬂusﬂqmaxm';ﬁmma 5,000 5,000 4,000 4,000
(LC - MS)
4 | wissenufismudlilasmen 450 450 300 300
{Microplate Reader)
5 | widasimmdloausmiarusausmisuiuiouaiaun (Potentiostat/Gulvanostat)
(1) Tnumeniias 250 250 150 150
(2) wridugdiun 400 400 250 250
VA
L nsaiildsuedesiioinenaiandlufis 1 Sl winwmueesdilus Indaarssandouludng
msssuley dann 1 Sl
2. milsiuedesdiednomansdduil 3 aeduduiossdifviadunde weilusmailyangtunts

o ' o o a ¢ . o4 P T
WipufsLNe fMitarany LagnITIRIIEANE waLnilngs Condition w@3es Waailsay 2,500

vw/asa (aumsingaenne 8 Falus uasansssuy 1 Hlk)




R
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® 4 oA ‘o o a ¢ o ¢
(5) mslanueseadiaInemansa TMIUNIUHATISUVNSEAAART

' =] v
fsTIntoudadatug (U

anfu \w3nsite dssne | Ussewm | Ussaw | dssan
n ! A 3
1 | sasiammsganduue 500 500 450 450
{UV - WS Spectrophotometer)
2 | wiswssoummuudiganin 350 350 300 300
(Vickers Microhardness Hardness Taster)
5 | iSeasatuguseu (Compression Molding 400 400 250 350
Machine)
4 | navsgansIRLLUURRIEULAY 400 400 350 350
{Reflection Microscope}
5 | wiesSaranumin (Thickness Meter) 250 250 200 200
6 | winairemumiln (Rotational Viscometer) 400 400 350 350
MUY

ol ¥ < PURY TN o = o ¥ ' a
nsailyanuatesdiednerdtansiudy t $alus winmwredalus Indraisssudivuludng,
essTilen 9asu 1 4l

e o o < w o < )
6) milanuesaiainmeansdmdvnyhamswnanaluladzauunly

aAnsssuieusatalys (Um)

AU wiasile Usetan | Usaann | dssaw | dszan
n q A $
1| neasiilelulpsalaulusyuuidnes 1,000 1,000 800 800
(Digital Microscope)

GTACTRn)
o aln ¥ = o m By ' o 2 o e ! i w
nsaiilyuaeadioivioaaniiluds 1 92lus wiewuvestilue luAnasssudoutudng
assuilen $ru 1 Pl

¥ ¢ = = ¢ G ot =9 ¢ 3
(7) aslanuesedisingmansimvafiiensmanaluladidawe

dnsssudioasiotalag (um)
v wansiin dssin | Uszaw | Ysmaw | dssaw
f Y @ 3
1 | iwdesaurmanmdn (Mini - Dryer) 300 285 270 255
2 | wiemmaasdseuuuugnniedatu 500 475 450 425
(Padding Mangie)
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drasruifiondadalag (uw)
AU wasile Usztaw | Ussawm | Jasian | dseaw
fl %y i 4
3 \ndnsounuURBtiiod (Stenter) 500 475 450 425
R

s ¥ o . Gt o M y Y ' Y]
nselleseumta siodnenanansluis 1 Falue wdawmwvastalue InAnansssudouludng

msTsaien Suau 1 9l

o - ' v [ 1
(8) nslysnuaiodlongunanieanisalBianaToULUUEBINTA

o ' 1 € '
{(n) Lﬂ‘i‘ﬂ\ﬂﬁ@ﬂﬂﬁéﬂﬁﬁ]\?’ﬂﬁ“ﬂ‘ﬁﬁumﬁQM‘SE)ULL‘UUHBQH?’WW
] (]

) =
Aresuiien (uw)

RG] NS Yszaw | Ussuw | Usenw | dsaan
n 9 f 3
1 TR TN T A 900 600 450 300

{High vacuum SEM; HV SEM) e 1 Falng)

2 mﬁmswsﬁﬁaqummmﬂﬁw 1,200 800 600 400
(Low vacuum SEM; LV SEM) (e 1 §2Tais)

3 AT AR TS B aus 1,200 800 600 400
{SEM wilth cathodoluminescence detector; (1)

(M 1 H2l3:9)

4 MeaTEmemATAM sz suosBiinnTaw (SEM 1,800 1,200 900 600
with Electron Channeling) (o 1 $7l)

5 AT sTuUaI LY 1,800 | 1,200 900 600
(SEM with Pailtia stage) (e 1 Fals)

6 mMeATEnmmomAlams NI TeREINULe T 1,500 | 1,000 750 500
109 (SEM with £0S) (0 1 F3lat)

7 MFIATRREATANSAT N WA (SEM with 1,800 1,200 900 600
3D reconstruction) (Mo 1 ”Bbfﬂm)

8 Ianw SEM afimnwil (e 1 ivianm) 120 80 60 40

9 Tdaanw SEM mwiediaulm (9 1 ldanm) 1,200 800 600 400

10 | lvia EDS (9 1 lwlanm) 120 80 60 a0

11 | IWanwenuiid (3D reconstruction) wiinnmils 900 600 450 300

(o 1 irlannm)

12 | ltanwanidiad (3D reconstruction) wiin 1,800 1,200 900 600
mvedenln (e 1 lanm)
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asssadley (uw)

Y AT Usstan | Ussan | Ussan | Ussnn
n 9 A 9
13 | mawdaranw SEv wlianwididnaseunfiogdl (SE) | 1,800 | 1,200 900 600
wpsBinnIounsuidendu (BSE)
(0 1 ltaanm)
14 mswdawanfl'ﬁt.ﬂ-swﬁﬁmﬂu'ammaﬁﬂm‘smsam 1,800 1,200 500 600
wENBSEEnG (EDS) (mo 1 lianw)
15 1 mswamaraauugUnmansudsiifnaseu Electron | 2400 | 1,600 | 1,200 800
Channeling Patterns; ECP) {ia 1 lanw)
16 | msssnilonduay fanda) 3000 | 2000 | 1500 1,000
VLW
1. pissesluinnainesiangunassganssaudidnnseuuuuasinsin fuatudindiay
3 dalue Tua291981 09.00-12.00 1. waz/v3e 11an 13.00-16.00 w. Lagamsavesdinnaiula
Tnfuateas 2 $u
o astilenuetesdieinenaanilui 3 dilus vioirvresialne nasssadealudnsdush
3§l odmEm s TR WismessuniuSimmsssiiiaien $um 1%
3. guslsuInIsusE N uas @ Ainmsansusaaiia (MOU) fuanisineneans smumsasaianssy

wasmsidn Trdnasssulloudeumiudarmsssniodlulsenn a

- - ¢ =]
(9) NHARDUHITUIUAIBLATDY High Vacuum Coater and Plasma Etching

anossuiiunda 1 @39 (Uw)

a10u FNT dszav | Usstan | dssiav | danan
fl % A q

1 Lﬂf’smmﬁauﬁangmﬂmﬂqa (High Vacuum Coater) 600 400 300 200
nsfieseniagniouiies
(aravunduaiay 1-10 wilums)

2 | ieFsundiouingrynnmegs (High Vacuum Coater) 750 500 350 250
Yanndoudunas (Auw)
(mmwm%‘mﬂ?ﬁau 1-10 wlusms)

3 | infennfeulaguenisgs (High Vacuum Coater) 1,050 700 | 550|350
Tamadouidunasdrm (PY)
(i uiadeu 1-10 wiluies)

4 Lﬁ%mﬁﬂuﬁuqagcmmﬂqﬁ (High Vacuum Coater) 1,500 1,000 750 560

i’aﬂmﬁam‘f]u Diamond Like Carbon {DLC)

(Aaruntinaaeu 1-10 ulisng)
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) P f 7]
ArsTsuiiaune 1 ase (uw)

ANGU 813 Jszanwt | Ussum | Ussinw | dssian
n % f 3
5 m%‘a&mﬁaw‘hqmmwmﬁ@a {High Vacuum Coater) 2,100 1,400 1,050 700

Fesuadieurdu (Indium Tin Oxide; ITO)
(PuuEedau 1-10 U1iuImg)

6 indeandouiingaeyineigq (High Vacuum Coater) | 1,050 700 550 350
Fampediauiy Carbon thread evaporation
(Fruvindueiat 1-10 wlusng)

7 Lm%aam%ﬁzuﬁ'sqmamnmqa {High Vacuum Coater) 1,500 1,000 750 500

Plasma Etching (aantunimvin etching 1-10 Funf)

VUELAG

o v ' I . o - P
waalvuinsussian n uas 9 fRn5a319R 0T uN e (MOU) nuameIng1Anadns
punIEsausEnssuLasnsIe udamssandouieumifudnnmsTaniuilulssnm a

| = s ¥ ‘o !
(M) wIBdilaUsEnaudmTUTUNADIANITTAUBIANATOLKUUABINTIA

Aasailaudadnlus (uw)
Andiu wiaaila Uszian | Yssw | Usaan | Jssion
ft U A |
1| nessqanssemdnasezeuLasIME (OM) 300 | 300 | 300 | 300
2 | qouassau (Hot Air Oven) 300 | 300 | 300 | 300
3 | gaenu (Fume Hood) 300 | 300 | 300 | 300
MBI

L nsalildsruadoeteinermanslude 1 dalue ninimwuoadalig Indnrisssuidouly
Fspressaniion S 1 4l

2. au:fua’lf;u‘%msﬁszmm N uay 9 finsaTeesEIie (MOU) fumsiydnenemens munsasuiansy
wasmsid Tviamsssudioudieumniusnmmssdiadusanm a
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(@ ensyadeudisluguatiuru

Angssuileudaiaatng ()

aeiv TIHHNS Ysumnn | Ussan | dssaw § Jasam
n Y A 9
1| msrsndomeSaufiasnaned i 1,500 1,500 | - 1,500 1,500
2| esssaileumsianeempeawumg 250 250 250 250
s gaInga {(Critical Point Dryer; CPD)

WD)
g L ) ¥ ! s = i ¥ ar
HUBkEURNTTUSENN N uaY 7 FinsaseTuTsie (MOU) funmedvatrass aiun1sasiuinnssy
waemsie Tvirasssuiluiisumniudnmanssantlonlulszaan A

124 éj i
(9) mslosuieiesdlanguaninignanunsiu
as ' a @l - v - ¢ s
() naeTsufmesdnUNTT AT UM IBIATAAN T SAUAIEN SWASLAS NI SANATERT

Adnmau

asTsailoude 1 Aradle (U

A1 Anunsmyldan sz | dsmowm | Uszow | Ussawm

ft k! A 4

1 | psdiedaens mstluSeuiuusoustematuitou 1,000 1,000 700 700
wuudu nnstavenu waznsanaziden Haon
= W [ ) = ™ =
azden 1 lussou dwunsieTevaawailngg

L2 L
ws“mumamsLLaduasgam'a‘ﬁﬁumammﬁnmau

2 | mafedmnielunnglassasavesiuanunig 500 500 350 350
=
NIATMLE

(uswansipdimnesdadunsdlfivne

3 n'1'iﬁme"haEJ"Nm”'mm%’mﬁmmwamﬁamqassﬁu 1,000 1,000 700 700
unsau malisgnsunasisena 100 luaseu
nsvilusragsdvuamunzaudiudu TEM
Holder dhurfunsiinsisunipmaingansseu

L + O
maa&salﬁnmammuammu

! = o oa ¥ ' as
dsrmmswiidevinlwinemsnsssiumnluseg)

WENVR
~ Yo e v ' Py o @ v v as
pualyu3msussan n uas 4 Aimsasuauie (MOU) funariveeens mumisasminnssy
wazse Tveasssuiivuieummnduiermssnalieslludsznm a
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124 .;‘J k4
(2) mslsaessedlamuaiigaevniiy

fnsTsuieudadaiug (W)

aneiu wiasila dezaw | dsmaw | Uszaw | dssuim
n %Y f 4

1| yomecasviegndiuna (Gas Absorption) 500 500 350 350

2 | vendudriuaru (Fractional Distillation) 500 500 350 350

3 WFSBIULMLLUINA (Tray Dryer) 500 500 350 350

4 Lﬂ%‘aawmaauLLaﬂLUﬁUum'zu';aumehm 500 500 350 350
(Mulii Heat Exchanger)

5 %jﬂ‘ﬂﬂﬁﬂﬂ?&@@ﬂ‘lﬁ‘t}vﬁ‘g‘u‘?ﬁﬁﬂgﬂ%LLﬂ%ﬁ‘U@x‘lLﬂﬁ? 500 500 350 350
{Gas and Liguid Fluidisation)

6 Lﬂ%mﬂimﬁwmmﬁu (Fitter press apparatus) 500 500 350 350

7 | wlastrenganiunasindruag 400 400 300 300

{Double Beam UV - ViS Spectiophotometer)

8 Wen (Furnace) 400 400 300 300
o | goumusau (Hot Air Oven) 300 300 200 200
10 | wiasadeaiuinmn 300 300 200 200

{Grinding and Polishing machine)

MBS
o e Y 4 & a A e o 2 ¥ Y ' =1
1. asefileenuipfoaisinondansiude 1 $2lus viowdueeadilus Indantsssuiionlu
Fasmsssailan Sy 1 9l
12 W = qj v ) w a ¢ ¥ = w
2. wualgudnedsany n uag v fiflsamanusiuile (MOU) Aupmsinendams amunsaiauinn sy
uaemae famsinaesisumiiuiasmsssudiedludssam a

¥ < 9 @ ! ¥
(m) Mslrnuesesdiodmiunsiniendiagunuatueiignauns

Anassuilussio 1 Ju @)

o o o4
Rl CELR ) dsany | dsmow | dsmawm 1o Usainm
f q f $
1 WinafmANRsIBuavAluATEw 700 700 500 500

{High Precision cutting machine; cut-off wheet)

2 | wlesinimgRuaiaveaidy 500 500 350 350

(Cutting machine with tiquid cooling)

3 | EiesiuSoumesau 100 100 70 70

{Mounting press machine; Automatic system)

KBS
L’ & a Ad ir i o ar . e v |7 o
aualyudnisdssinn o was 4 Almsassmnasuiie (MOU) furuzdvetdas sumidsauinngsy
wazmHIe Wmsansssutaudisumnfudanaessudivdludsean a
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v s - ¢ &5 o ¢
(1) nslrreasennnsdgauneeefaEiiing (XRD)

AU

N3

3 =i
AsTNLEeY (UTn)

sy

fi

Ussian
U

YyEnn

f

Usznw

; s — -
AwadauseodlumMTIATIZRNSE I

(pefronny)

100

80

50

50

ANATLINaE 1MRIUNITIASIEARUURBINY

{Transrission} (nafqaens)

200

150

100

100

MTAATIERINNIATDIFIBENTULUIIRNIIIY
@ Ls
(Phase Identification} lnglataanlunisiasey

ifiu 15 wfl (medes)

1,000

760

500

400

P=1 ‘U xS '
MFAATIEEIMATBIREUUNATTIY
v & (3
(Phase ldentification) Tnglaalumsiiassy
16 - 30 i (mafiaen)

2,000

1,400

1,000

800

E=3 fl) oy H
MFUATIERINNIATBIBELULNTTIY
(Phase Identification) Imelatanlunsimiem

31 - 60 Wil {pafeeny)

4,000

2,800

2,000

1,600

py > PR 7
NEIATIENINNATEIN DL NUUULLM
(Low Angle Phase Identification) Tnelaria

l" ) = + o '
TunisieTievluiy 15 wil (redaena)

1,000

700

500

400

T ar Y ' 6
MTRATIERINNATBIRIBYNUULYHN
{Low Angle Phase Identification) Inglatian
Tunshmasn 16 - 30 Wi (rashou)

2,000

1,400

1,000

800

MIAATIERInAPUBT I UUULINAD
{Low Angle Phase identification) lnglatian

(3 0 " 1
Tunshasien 31 - 60 Wil (nasnass)

4,000

2,800

2,000

1,600

TR T HBY9AIBLANATENULUULRAY
{Grazing Incidence XRD; GI-XRD) A uulaing
3 3y Tnelgnarlunisinsnevyuadindu 15 wil
(nafaen9)

3,000

2,100

1,500

1,200

10

NS IATIEMID BB LANNSYIULUULDAY
(Grazing Incidence XRD; GFXRD) mrgsailawmnn
3 331 Tealluariunsdesgvigas 16 - 30 il

{nafiiasny)

6,000

4,200

3,000

2,400




.

ey

INBATT

Asssmiley (uw)

Uszm

sz
9

Ussny
f

Usznn

11

NMFIATIWTIBYIABLINANNTENULUULRRY

(Grazing Incidence XRD; GHXRD) a8 uulaiun
4 Ls

3 3 Inelwaluminsosipas 31 - 60 wiit

{paehayna)

12,000

8,400

6,000

4,800

12

¥ a [
NIFIATIEN X-ray refractivity (XRR) dwmiuiian
1 L4 ¢
v ey 3 3 elwalumsinsswpay
Tufiu 15 Wil (redpen)

3,000

2,100

1,500

1,200

13

a2 M P ° o ¢
PNTHATIEN X-ray refractivity (XRR) duiuila
una mawyu 3 3 neloanlumsinreswyuay
16 - 30 Wil (nofB8719)

6,000

4,200

3,000

2,400

14

¥ v ]
MMTIATIEN X-ray refractivity (XRR) dviuiau
15 L &
s meyy 3 g Inslunaslunmsiasemues
31 - 60 w7 (redhHaena)

12,000

8,400

6,000

4,800

15

ri 13 >

A IATIEHANMNALAIATS {Resudule Stress)
MLWATIANTSEYIULLE 959 LENe (XRD)
Tngtsnaniunsieseiliaiv 15 wii

(nafiraens)

3,000

2,100

1,500

1,200

16

MINATIEAMILALAANS (Resudule Stress)
> & Y «
frawadanisisnunassdiing (XRD)

t . s
Taeleantunsiwses 16 - 30 Wit

{(moABeIg)

6,000

4,200

3,000

2,400

17

ATIATIERAMLIALAIRTS (Resudule Stress)
momAlamsEUTesEdEng (XRD)
Tnglonarlumsiasey 31 - 60 it
(mofosng)

12,000

8,400

6,000

4,800

18

AMTIATIEN Texture MBwaTAMIRLIUUYDI
o < v . ¢
fe@idna (XRD) Toelanalunsineev

iy 15 und (radsuny)

3,000

2,100

1,500

1,200

19

1 MIATIEN Texture mswadanMsIEEUILIes

$adiBng (XRD) maeyu 3 33 Tndlsiaan
TunFiasent 16 - 30 1nfl (adheena)

6,000

4,200

3,000

2,400

20

3 24 d"
MSAATIEN Texture ABATANSIEREIULYDY
Y s L . &
Ysthiing RD) Tmelaianlumshesney 31 - 60
¥ (madeend)

12,000

8,400

6,000

4,800




— 9% .

ansssstiian (uw)
10U 1809 Ui | dssan | Usuaw | Usaaw
n %Y A 3
21 | swdanatun Phase Identification 1,000 760 500 400
(nasoEn)
22 ﬂ"lmJawa’lums‘iz,mwﬁﬁ]mﬂwmﬁ’aaéwauuu&gu 1,000 700 500 400
#1 {Low Angle Phase ldentification)
(rafipE)
23 | mudamauuu Phase ldentification tuns 1,500 1,050 750 600
ATIETAENATIA Grazing Incidence XRD;
GI-XRD o;'am;:u 3 1 (Redaw)
26 | mwdasa@edSinaldnels Reitvelt Refinerent 2,500 1,750 1,250 1,000
(maf1e819)
Vi BLAe)
L eAmseeaa 9 uas 12 snndismpiiawm Aenruiamsdileinias 500 350 250 was 200 vm dwiu
USEAN 1 9 A ey 9 eNuaau
2. muinismnde 10 ua 13 anﬁ'wu‘[amm Anmuinrsiislemnias 1,000 700 500 uas 400 UM
FUSUUTEAM N Y A UBE 3 AUEEY
3 eUdnasansiee 11 uae 16 mmﬁmu‘l&mm saauRniidlamnnas 1,500 1,400 1,000 uas 800 UM
Fufudssiny 04U A uew 3 aEnau
6. guelguinisUsuan o uas @ Finsasserrs e (MOU) funnine e anumsasauianssu

wazn e Wanmsiaaissfisumfudammssaudieuludssing @

(@) metruedamndauaiunyseasn (Universal Testing Machines; UTM)

3 rd
AsTsaeY (U

AU 370AT Usanw | Useow | Ussew | Uszom
fi U f 9

1 ASNREBULIIRY (Tensile Test) 400 400 200 200
et 3alnoenauwen 2 - 500 iy
(PoFu1)

2 PSNAEBULIERY (Tensile Test) 400 400 200 200
gi¥alaaoiauang 400 - 100,000 Ty
(paiaung)

3 mInaapuLInAgA (Compressive Test) 400 a00 200 200

P ) A ar
sialanenauuug 2 - 500 tady

(mafng)
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AnFITIIley ()

GRLY SNTG dss | Ussow | dssawm | dsaaw
n Y @ 3
1 | mmeaeuusinash Compressive Test) 400 400 200 200
geiimleagnsusiugh 400 - 100,000 Théiu
(mafaen)
5 AEMAREUM IS INGGE 400 400 200 200

(Three-point Bending)
gritsalseenaunug 2 - 500 T

(nadeens)

6 MNSVARBUMTANTUATIING 400 400 200 200
(Three-point Bending)
Fasmlaaereunus 400 - 100,000 fndu
(madau)

7 nvageulusinmsand (Cyclic Test) 800 800 400 400
(efpE)

LB
1 medsuihenameitamREauanEas (Universal Testing Machines; UTM) aansaviela i
5 pita
2, cgcua’l,%u%miﬁsxmw N wae @ Slilnsaseanssasiie (MOU) Fuanizimenmans snumsasnainnga

Laem$ide ldeansssuiisufteuniuianansssniodlulsum a

o 4 ¢ )
@) malsmanismaseunsudauuioniaa (Rockwell Hardness Testing)

dnsysndies (U

19U 8NN3 Usanm | Ussew | Ussew | Uselam
n % @ 3
1 AUSUsEIURneEamamaianTT Ty 200 200 200 200
(Grindiing) (nadhoes)
2 | swegeuaruadauuianinas (oo 500* 500% | 350%* | 350%
YUELND)

¥ = PN T |
1. nslysuedediadiug 2

]
Y

¢ ' & ! g = : = o ‘ - ! =Y
* Biagenineneay 5 AWML MINRSIMIIATIEAY 5 AN ARMUINSRITAGE 70 UM
* JA51ENI08aE 5 AU MNADINNTIATIBWAY 5 My Areusnisiugaag 50 um
m v o v b o - ¢ v Y o
2. guatuimsuseim o uas @ Allsas e wEile (MOU) fuAEINenEns ARSI mnTsu

uasm A3y Trdarnsssuiinaieuwndudrmmssauniioludssn a
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(@) nslwmanTeosdinagidun WU Vibrational Polisher

Angssadien (Uw)
ARy 578013 Uszw | Ussaw | Uszewm | Ussaw
n ¥ f N
1 | mdatuau mefen) 1800 | 1500| 1,200| 1,000
P

v L o [ ‘ - o a ¢ v o
@ma‘lmmmiﬂismw A wae 9 RinsEs AU (MOU) NUANEIMEATERT ATUNTTETHGANTIN

weemside Winmsssiisudleumfudnsmsssdidludizam

¥ ‘Q o (] ol L i K 4
@) milsmmamiswndinnnininsildmivienswndlelasensuau

aAngssuiiest (um)

afiu 8T s | Usmam | dsmnm | Ussum
n o A §
T Damnsenunalalasmivau Gedilus) 1,500 | 1,500 | 1,200 1,200
2 aruakal R (effagn) 50 50 50 50

VBN

oy ¥ o ) o er 4 ] o Y ) -
L asafilesrmaiasieinendiansiude 1 $alus wieirvuadaiug tuAnaisssudonly

Fospnssaailey Svau 1 9lus

© ¥ = Ad v 4 =t o = v s s
2. sg;ua‘lﬂjusmiﬂszmw A ae 2 AUMIATHeILIIAle (MOU) UMY INE 1ANERT AUATTETIHUIRNT S

wazmy Wwisansssiflsudiuwndusamasssutisiudssinm a

¥ o4 oA ¥ =
() ﬂ']'il‘Uﬂ']ULﬂiﬂ\?uaﬂqutﬂua‘ﬁﬂ'\ﬁﬂiﬁu

asssuiisudadalug (um)
A76U $18ANT Usman | Ussaw | Uswew | dssuw
f U A 9

1 *qmﬁnmn'iwmmﬁﬁﬁ'ﬂ'iuwwmaew’ﬁa - YDALNAT 500 500 350 350
(Solid - liquid Extraction)

2 | yfnwmnAinssumslvavesvasive 500 500 350 350
(Fluid flow behavior)

3| gafnyimsuenmolelaay 500 500 350 350
(Cyclone Separator)
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¥ 4 o ¥ - !
() mslenungasilannuriignaninisy (me)

Assssnileudadalug (um)
a10u $18N3 Ussnw | Ussew | dssaw | Uszow
n % A 4
4 | gRnIMIHEITEUOUE) 500 500 350 350
(Liquid Mixing)
VAL

L

o Y 2l a y = o o o v '
nsaivildrunieadednetdtangings 1 9alug wiainwveedilua Tnanaisssudoulu
Sasmassniloy S 1 s

aselilganuiafoedoTnemanslaie 1 dalus winiauasadalug lnanaisssuiionly
Snimsrsuiloy Sanu 1 Hilan

yualsudnsusaam o uae o Fiimsasenruyaiile (MOU) funsiznenenams srunsasaianga
warmie Wanmssudiouiteumfusemmssauiioiliulsznm a

< as . .
@) wismadouAnuudsssAugania (Vicker Microhardness)

1 o ] ot [
aAnsssutisugadaatg ()

a10U F18N9 dssn | Uszow | Usmam | Ussom
f P f 4
1 ﬂ’]‘ﬂ?li’]‘ldLﬂ%lElﬁﬂﬂﬁﬂUF&’)’mLL%ﬁ%ﬁuﬁ]ﬁﬂ’]ﬂ 500% 5007 350%* 350%*
{Vicker Microhardness)
UG
1 mslsruetasdiedduil 1

* Juase e Nes 5 AU Wnassmiesieniiu 5 duwue femuinafingeas 70 um
Tar ' o ! v = 7o o e e =
= FaTeniianisas 5 MWL YNRSIMTAATIZMAL 5 AWM ARATUSMISNARAaE 50 Uv

# ¥ o ¥ ' 2 ar = o v as
gsteudmsUsson n uaz 9 Ainisaneenusiie (VMOU) funmgivenmens ATUAISATIWINNTT
qaznHde heessauiioiouwniudammsssaieniudsunm o

E ' ) = . .
() 1ATDIAAEIBUIAITUN UG ERYUN Diamond Wire Saw

Asssanfloudaiiothe W)
anu 58NS dsaaw | Ussuw | Ussow | dseum
f Y a 4
1 m‘%'mﬁmsﬁ'@aéwammuﬁuﬁwgwﬁm 700 700 500 500
{Diamond Wire Saw)
VISR

yuataudnisusang a wae 9 Ailnsasenamuile (MOU) iuansIve inens ATAIETLINNS Y

£ " 3 »
waem Y Ivnasssuslsufeummntudnsmassuiisslulsvnm n
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e . s
(@) \wSesmageumsAnNnsaY (Abrasion Tester)

Mmassniivudafinadng (Um)

Abu 318ANT dssnw | Ussowm | Useawm | Usaaw
f 9 A 3
1 I UNSANNTAULUULNAY 1,000 750 500 500

{Dry sand abrasion test)

2 mvraeumsannsauulen 1,000 750 500 500

(Slurry sand abrasion test)

NGNS
1 mdwsedediadiuil 1 uay 2 lismeiltelumaeieuiieeng wae SanTvhlndnniou
2. yuslidnTsuszian o way o innsasenrsaEle (MOU) funniineimans sumsasnauinna
warmsAs Wasrsssudiodouaniudnnassasialudmm o

v = & e < ar = ¢ - f
(10) n*rfhmwmaqummmmamsémsummmmwmqﬁanﬂ

Ansssaniies (uaw)

v NI dsznn | Ussn | Ussiaw | Usmawm
n & A q
1 | wdesmneseRunuw (Gamma Radiator) 1500 | 1,500 |  1,000| 1,000
(medilug)

14 13
2 NABIENTIALLIIDEABN {Atomic Force Microscope; AFM)

(1) Probe AFM (semi-contact mode) 1,500 1,500 1,500 1,500
(o)
(2 B e 1,200 1,200 1,000 1,000

5 ‘
nangENTIAULSIBYNaY (Atomic Force

Micioscope; AFM)

(madhla)

(3) msawnuiu (Scar) 1,000 | 1,000 600 600
(o 1 56)

(@ anmasddin (20) 100 100 100 100

(e 1 llanw)

(5) Istanweufia (3D) 150 150 150 150
(0 1 lsanm)

WD)
=t v o 2w o ow o W e a « o Yo
nsalnaslgauaTaedieSnanmansdidun 1 was 2 (2) lufia 1 dalua wIarvraidalug Indn

! =i ) N o ° y
ﬂ'Tﬁ?'i‘lJLUEﬁﬂ‘li@m'i'\ﬂ']ﬁ'ﬁNLUEJQJ I L ‘E{'ﬂll\']
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& = - € g o o & ol e
(1) mstrannesosdlaineman sdmSunuinnemagrIve

Arsssutiivudadnlae (vw)
dau \Faeiin Uszan | Ussey | Ussiawm | Usuaw
n 9 ﬂ 3
1| wissansdasmenduaadgs 200 200 200 200
{Ultrascnicator)
WNeve)

Ay ¥ 2t 2 o oy e o o ¥ ' = ar
nsarlesuadostainesnansiuta 1 99l wialrwvasiaing Indnanssssilosiudnsy
s sl 1w 1 gl

Yod oa oA ¢ !
(12) ﬂ'ﬁlﬁ%ﬂi@ﬁﬁlﬁ?mﬂ"ﬂ'}ﬁmﬁkﬁ'\]Wiil']"ﬁ']ﬂ

AssTaiey (Uw)

Ay nwniennsidanu dssnn 1 Usman | Ussiw | Ussan
n 9 f X
1 m'st,ﬁu%'ﬂmﬁmej'\mﬁuwasg’;mmnﬂ'ﬁ'\ 1 1@8u 500 500 500 500

Tugus - 80 perruaaBse wio - 40 asrnivaldoa
” oo v
(seemiian 1 e Aufinunmnang 0.5 s x

§17 0.5 RT X g4 0.5 e

2 | wieafiutBnnansiugnisy (PCR machine) 1,500 1,500 1,500 1,500
@ 10 A  as T 2 dalus Weiinslea

sydlaniv 20 47%a)

3 wioadluuSinaensfugnasuluanmeda 2,500 2,500 2,500 2,500
{Real ~ time PCR)

@rnu 5 ede o as Ly 2 92l wiedinslaan
st 10 Fala)

4 | wiasemiluiagivan (Microptate reader) 1,700 1,700 1,700 1,700
G 10 ads 9 ax lafu 2 FaTe safinst
sl 20 Faluy)

5 iedasrhumauunsiionuds (Freeze dryer) 2,500 2,500 2,500 2,500
(F1uu 130 9 av lafiu 20 dalne wiaiinislanu
sullanfiu 24 Fing)

6 iRTRIsTIMBNRAR UYL aE (Spray dryer) 1,500 1,500 1,500 1,500
@ 15 9 ae lufiu 8 Falus wiednsldan

salanfin 8 a9

7 %ﬁuﬁw%’uwnmﬁmv&aaaﬁw’%ﬁ (Incubator) 300 300 300 300
G 1 Y q e LA 28 Slue wislinlean

sndtady 24 49l



g

-9

o

=}
3

«

Fnuasmyldanu

Ansssniiten (Un)

Usznn

UYasm

U

Ussnm

A

Usginm
9

o;]uuqumqﬁﬁ'z (Refrigerated Incubator)
(a1 Fu 9 as ludy 24 Flus wiedinnslenu
sl 24 99lue)

450

450

450

450

w3191 (Orbital Shaker)
Gy 14 9 a2 landu 24 dhlus wielinslesn
ssllaipu 24 $alse)

400

40%

400

400

10

(A3 aaY tham.f),ﬁﬁh (Refriverated Orbital Shaker)
G 1 0 9 as laafin 20 lus welinnslesny
sysilanfiu 24 §9lne)

700

700

700

700

11

o i o
rTonuenuuunIununuvMll (ncubator Shaker)
s 13 ay ludu 20 dalue wiedinnslea
soullanfiv 24 7lu9)

450

450

450

450

12

ngaﬂ@ﬁ‘l/\‘ﬁﬁ‘l:ﬁv’i;ﬂmgﬂEi'?&lﬁ'lw'ﬁﬁmﬁa (Microscope
with Digitat Camera)
G 10 ads  ae T 1 4ol vieTmslenu
sudiaife 10 43%u9)

370

370

370

370

13

oalunismnsiinemusugamyll (Refigerated
Centrifuge)

@Gy 5 pde 9 ae iR 3 $il visefimalgnu
sulsnhu 15 a9

1,000

1,000

1,000

1,000

14

=] )
isaNAUsEEEnTLLUYEY (Rotary Eveporator)
(Sruau © % 9 e T 8 Gl videlimslsnur
lanfiu 8 Al

650

650

650

650

15

2 o
wisoslilasauuadygaiin (Microencapsulator)
10 ada 9 as lafiu 2 dalus Wiesimles
sralufin 20 Falus)

1,700

1,700

1,700

1,700
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[} =3
Anasmniienr (Uw)

AU ANUMENS MY dszaw | dsumewm | dsaan | dssaw
n 9 fa 9
-1 CJ O L7 T =y ¥ =
16 | s fiimvedinaneimenenans Seding - - - 3,000

” A o o ! &
Tesnursaddie fmalull

1.

2
3
4.
5

10,
11
12,
13

14,
i5.
16.
17.

18
19,

\eissimennindunsa-sns wuulidng (pH meter)
iisasiiloivi 2 fuvils (Balance 2 digits)
Lﬂ'%m%’q’lﬁ-lﬁ'\ 4 s Balance 4 digits)
eiananyialuATIITaL (Hot Plate and Stirer)
wisstuwdssensulinmunsgmai
{Refrigerated Centrifuge)
*qﬂnsmmsaamﬂw;auﬁnqrgwmﬂ

(Vacuum pump)

antheaunsgami (Water Bath)

iipaEn (Orbital shaker)

Lﬂ%mwsﬁammgﬁﬁl (Refrigerated omital shaker)
Lﬂ‘%mwéumumuw@ﬂmgﬁ {Incubator Shaker)
agﬂtﬂ'%m@ﬂéwuaﬁasmtﬁm'a@vh\a 9 (Micropipette)
‘i}ﬂgﬁamwma (LV transluminator)
wusnasrsuE ey

(Protein electrophoresis and blotting apparatus)
wTosdidalasliBauinuuauey

(Horizontal electrophoresis)
indoadidalasTiidaviauunda

(Vertical electrophoresis)
m‘%aﬁﬂéﬂm'i@ﬂn%uum (Spectrophotometer)
wisaslendoslui (Autoclave)

éauau*;au (Hot Air Oven)

q:ﬂaaﬂl,%s iU 2A (Biosafety Cabinet)




——

- %] -

ansssutiloy ()

#1au Snwazasldany Usaan | Usaan | Ussnw | Ussam
i 9 f 4
s o ol a a  oda
17 | tindnvnenedvenasshiameeuSeusewiil - - . 1,500

v v 4
nvindde/dagvnitiens/ mirndessAventivus/
=S T o © A a o oy X
auiitius Biinmlemaeiastle dwallil
wiasarneunsama wuudding (EH meter)
weisasdaliivh 2 s (Balance 2 digls)
iisaedelyivh 4 dusius (Balance 4 digts)

Lﬂ%mﬂ'}uﬁ’lﬁiﬁﬂiﬁﬂ’mj‘éml {Hot Plate and Stirrer)

IS S

wdestumissnsadiarmugugamy
(Refrigerated Centrifuge) '
6. *qmﬂ‘smm'sasa’au1‘4§an{ﬁ’uq€gzy1ﬁ'\ﬂ
{Vacuum pump)
7. anhmugugamgh (Water Bath)
8. \itaauen (Orbital shaker)
9. iﬂ%ﬂ&t‘lﬁé’!ijﬂm{}iﬁé’l {Refrigerated orbital shiker)
10. m%awuémuumu&nqmwgi {Incubator Shaker)
11. fqmLﬂ"%m@mﬁ'ﬂﬂaﬁaaa‘mmﬂrﬁw 9 (Micropipette)
12, 'lgﬂﬁ'mmwwa (WV translurrinator)
13, yonenunsedoueeianalusi
{Protein electrophoresis and blotting apparatus)
14, indesdidalaslvifavinnuiueu
{Horizontal electrophoresis)
15, itesdidnlaslitaudaund
(Vertical electrophoresis}
16. \fasiammsganiuuas (Spectrophotorneter)
17. witosikenidesiliaf (Autoclave)
i8. éauau;au {Hot Air Gvenj
19, gninsniila seAU 24 (Biosafety Cabinet
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)

3
3

[=4

ot T
Aneniens i

AnsTsidas (Uw)

Uszinn

T

dszam
4

Usziawn
fi

Uszinw

18

= ar Ciﬂ AF oy & wS =y < E=)
tassnsiseniiinidedainamesinedidas wie
Ly = ‘o = o o ela
tnfnwenaingmansiamesdoudouseinid
L o = ol > = = M
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