7 A5 oden.e0e0w/? ecna
Sou  wenanuMIendy e8nsuf sewednisudvnide grheesmsudvnviny ey @nlu
d1in nes Gveen wazdmthdnuviaisuvinlussiunns

Waldsansiu

&

(weaiayy wldey)
AB1UIENTINDINANS
o NUYIU b&po



-

i

YRIANEINemEns UnAnedsinwnsatdns elulumuenuseuisey

UTEMALMIINGGBLAATANERS
4 [ Y 1 I Y & { P ‘.
309 Amuadasesssudeunislduinisieesdiouaggunsalinemans
ﬂﬂﬂﬂm%ﬁﬂﬂﬁﬂﬁﬁﬁ% IRV IRENEATANERNS

wWeldnrsdafiuaisssulisunislduinisiasesfiouaraunsaiinemans

21fEsuNIMLAMHIUINATY o 255REBY WAIWSEIRU L RUMTAINESUINYRTAERT

<

d

WA, beds Usenauiute b wilssnaumingduinensamans 5ee seidevitmenisidenans
wavanui gunsal wazn1slduimanisieaetveamiisnuluditauviinedoineasmans
WA b&dlo DINTURNVMINEIEBINUATAERS m’lwmwuﬂamswmﬁssuLusmms’lfuusnmﬂsamau,av
gunsalineeans mmﬂmnwmmam WIInENSEInERsAans fai

99 & Mondn -

0.0 Ussmeumingduinuasenans 3o fvuadnmassandounisiduinng
Lﬂ%‘aqﬁaLLa.,aUﬂsaﬁwmmam%maﬁwﬁ'mwmamyms AugIngIEans uningndeinunseans
Usema o Tul em NOAINIEUY WAL b&ed

oo UssnAuv N duinensmans 1309 mwumam']mﬁiiuLuanmﬂwmmﬁ
\n3esileuargunsaiingrmansvesdinauaniynis Auzineeans uninedeinuasenans
(Bl o) Uszne o Suil & manAL WA, bedo

.o UsEMALTIne duinunsmani $aa fvussasasssndounislduinng
\nTesilauazgunsalingrmansvesdrinauariynis augineimans aningrdeinunsaians
(U @) Usena ol Fuil mo NeEANAN WAL e

o.€ Ussmruviingduinuesenand $es fvussasasssuntennislduinng
wiesdlouay aUﬂsmwEJwmammmmum'}ma‘mums ﬂmnwmmam UMINUNRBINWASTAERS

(@TUT @ Usenie o auw & NEWNAN WA bdda

o.¢ Ussmeminendinunsmans 13ea dvunsanAssanieunslduing
in3esiiauazgunsalinermansvesdinnuianiynis AugineImans s inerdoinunsmans
(aTUft @) Usenie i Suil am SUAN WAL bdde

o5 Ussmeumingnduineasmand Fos dmuadasasssudeunmslduing
\Adesilouazgunsaiinetmansvasdinnuiariyms aaringimans unningndeinynsenans
(aUUfl ©) Usenid o Yuil o fquisu wa. edoo



o -

18 o Uszinnguelduins wialu o Usuom Ae

0.0 Uszanil o 1oL yanaiall gsfaenvu Spianie anvinendedu uay
VL8IUTIUNNTELY

wlo Uszinndl b 1un mhsnungluuminedensmsmans

b.an Ustlanil o 1w vhenunigluaneinemans smivendoununsmans

12 [ 1 a YV a & o3 <t [ %
79 m onTAtsssUidenlunisveldusnmsividuluniusisazidualusnstuuusing
Usemaauutl TrdmAusail
'Y v a < > o ' ‘b 'Y
n.e §UBlTUINITUTELANT o Tithszasssullonludnm o
o graldUsnisussiand b Ththszasssutlonludns v
. feltuinisussani m Widhsvesssudonludng o

19 @ é’mswhﬁﬁnLﬁauﬂﬁwu%mnﬂ%aoﬁaLLasqﬂniiﬁwmmam% 984
AtEINEEIERS U Inerduinuasaans Wdulumusaswuuinedsennaatiuil

v v = 4 o : = o -1
19 & NsveunIuAsITUlIvIansTssAsTIUisuRa iU nUssmaatudl
Wieglunaeifivvasnnuiinueinemans

d8 o WnnuAnugingrmans visdaldiuveunuaanauuinusinemans
Dudeyifnsvelduasquasuiineuliduluauussmaatiuil

b4 b4
o/ a

el sasvnillusuly

o o W
UsenNA fU WU 3% AUEIYU N.A. b&oo

(Wa9sn FSunssay)
SNWINSUNUBSNSUALMN NS BLNWRSANERS



- -

snTAsTsuanuuuTneUsE N AN INENdnERSANERT

3o Avundasidsssudunisliuininedeciiauasgunsalinenendns
YDIRUSINAERT UM INBSBINEATANERS

WoU AUBNEU W.A. bdbo

Usenad o Ui 3%

o a o o o
o. fudinTasilaInenmans (@1ineuerunts aagivendgns)

@.@ Atomic Absofption Spectrometer (AAS) Perkin-Elmer AAnalyst 800, Waltham, MA,

USA
R S8 e d aa . ¢
T EATUNAY ﬂu LATDINDIVIBNAEARS

so BIRTINT Y TUERUS”

YNNI

dnIANsIsuLeN

9991 o

3R I

dMT1 en

®. AlATDY

@.e Flame - Aasnzie Air / CH,

€oo U/9IlaN

@0 UM/

@0 UW/F3e

- SiaTevise N,O / CoH,

‘oo UM/TTe

o&o UM/F71a4

woo UI/T7LaN

. Graphite furnace

boo UIN/TILud

oo U/

‘@0 UW/Fla

@00 U/516)

en. ALAIEU Standard curve
< ANUSNS

ado UI/TILi

@.ln Atomic Force Microscope (AFM) ‘g' U Asylum Research MFP-3D (Bio), Santé Barbara, CA,

USA

d0uife gudieedleinermans U o anATauUsEE MU

_ 7EN1T

amsnAnsTIUiey

9751 @

M1 o

RS

. Aldasas

sloo UM/l

oo UI/22 134

a&o U/l

woo UW/A9814

o UI/FAI98N4

&o UMN/FBEN

. wAilla Contact Mode (AaLW) fpgnsas

oo UW/A8E19

@wo UIN/F88N

&o UV/A3884

O]
. AUA Tapping Mode (AinLy) AaeNay
m
<

. wailla Magnetic Force Mode (ARLL)
FDEgNAY

oo UW/A79874

@o UIM/FA8814

&o UM/AI9814

& wAla Conductive Mode (RAnwy) Moe19ay

oo UMW/FIBE4

b&o UW/F0819

@00 UIW/AI98

. AlA Scanning in Fluid (RaLy) fsteas

oo UW/A89

b&o U/A398

@00 UT/MI981

. ANUSMS

a&o UM/




-& -

a.en Autoclave iu Sanyo MLS-3020, Tokyo, Japan

#01uNA uiinTaioInenmans U eo 8RNI YrgAus

318N3

dnsAETINLIaN

9991 @

979 I

g o
AlLATY

. woo UIN/ATY

@00 UMW/ASY

AT @
&o UIW/ASa

e.« Coating Material i;u Polaron Range SC7620 Sputte Coater & CA7625 Carbon

Accessary v
i & d A a P
) . #nuiiae gudinTadiodvemani 4 e 01mTgUUTE 9. * _
MIIANTTTULT B
3185 ” » "
9051 @ 9M91 o 9091 &
o. AlHATEY Gold Sputter &oo UIN/AT oo UVIN/ATA b&o UM/A
. ANMYLATN Carbon Sputter oo UTW/RS oo VWA @00 WA

e.& Coating Material i:u Quorum Technology Polaron Range SC7620 Sputte Coater, Lewes, UK

anuiing AudinTasieinemans 1u o 91r15gUUsEYN 19U

INEBNT

BAsIANSITULIBY

M1 ©

20191 o

RS @

% . o
AlYASea

&oo UMW/ATN

@oo UTN/ASS

o UIN/AT

@.p Confocal Laser Scanning Microscope (CLSM) §i%o Nikon i;u Digital Eclipse C2Si

#auiae queiataaloIngrmans du » 91AsEIUTTY AU

I8N7

amgnAnssTuLiiey

9791 o

AT o

M7 o

: P gy o
@. ANMLATDY

&,&00 UWM/T

sloo UMW/Tlal -

cnoo UMW/T3la

b. Aduiintaya

&o UM/ @co U

o, ANLTUSMNS

oo UWVARLN

a.e¥ Critical point Dryer (CPD) 'a:'u Quorum Technology Polaron Range CPD7501, Lewes,

UK _
dnunee guidiniasieinemans U o 91A1EUUTYYY 19U
dnsnAnsssiey
51815 - — -
M1 © 3757 o A5
ATLAS DY boo UM/ASS @00 VWA woo UW/AS




- & -

@.c Dip Coater yu EE-KU PCD-01, Bangkok, Thailand

gonuiing guiintesiieImemans 44 eo e1mm3 gageus

38119

DNSIANSITULIEY

M9 @

M1 o

A

AAS DY

o VT lalg

wo UN/FIua

@0 UM/37L

o.« E-coder ju eDAQ ED401, Sydney, NSW, Australia

i 4 a a Y
gonuiing quiinsesdiadnewmans U oo e’ yrougeus

8T

LY I T WSS
BATIATITULULY

M5 @

9791 o

M57 @

AMILATDY

@oo UM/l

o UIMM/F L

o U/t

e.@0 Elemental Analyzer (EA Micro) i:u LECO CHNS-932and VTF-900, St. Joseph, ML,

USA
daufing guiirdasiloinenmans $u oo s YIUGAUS
ansAnsssuLlen
318013 — — ”
9 @ A9 o 899 a
®. WATIER CHN Mode ,

o.0 ATYERNTY Condition uasmsUfufisueies | o000 umads 000 UTWASS &oo IVASA
el wnpsadaly adias oo VA oo U/ 00 UM/ASS
. MIUINTT sloo uw/aSaiien .

e.00 Elemental Analyzer (EA Macro) §u LECO CHN628 Series, St. Joseph, MI, USA
anuiine quiiatasiieimenenans u oo snrnv3 QugAus
aRTIA5TINLTBY
8T " " " :
N9 @ B8R e AT @
. A8 CHN Mode
®.® ﬁﬁ’aﬁmsﬁ"n Condition waemsuufisuirios | oeoo twats @000 VWAL oo UW/ASe
oo wWRsdaly afay (othafuveuds) oo UTW/RSa oo UTWAS: b0 UW/ASS
0.0 bnSedaly adias (Fegrafuvaauvan) oo UW/AS boo UTWASS do UW/RSS
lo. AUSNITRBASITIR

@0 VTWASY




-% -

o.alo Gas Chromatograph (GC) U Agilent 7890A, Santa Clara, CA, USA

y 4 aa ¥
s0uiing quiiniediaingimans 4u oo 91N graugAus

ISR IIULTeY
$18015 — — =
M9 @ 8191 o A5 o
1 A -] o )
0. AlASae (theodutlinied)
®.® o TSN cmoo UM &do UM aE UM
oo Tluagnly woo UTWHlK @00 UTWALN &o UWV/EIlii
. AldiaTes (duinismedutivesrud)
o.0 m Fluwsn  GooUm | eocoUM _ | scoum
.o Tlustall Mmoo UWELLN - a&o UMLK o UTV/TlR
o, ANUSANS a¢o UWVAlIN
e.@m Gas Chromatograph — Mass Spectrometer (GC-MS) 8%a Shimadzu U GCMS-
QP2020, Kyoto, Japan
gouiing guélatesiioInemans 4u oo 0S¥ yrougaus
dns1AsITULTey
s8N - — -
- 9091 @ M5 o AT e

A15l8d9uLey GC-MS
@ ALTATDN

®.@ UNADALLLILEY

boo UMK

oo UIN/Tlua

woo UM/FLal

&b MUSNIsARALY

oo UW/Tlug

&oo UMW/TIa

oo UW/T3La4

o ATUSNIS

a&o UMW/

e.ea High Performance Liquid Chromatograph Chromatograph (HPLC) s:u Prostar 210,

Santa Clara, CA, USA - UV/fluorescence detector i:‘u Varian, Palo Alto, CA, USA

soufing guiipioioInemans 4u eo 1AV gaugAUS

nyng

ansIAsIsLiiey

M9

DRI o

®. ATMLATDY

9151 @

o.0 MAsdudlasiYazaneu e

oo UW/TINN

@wo UMW/t

bo VTN

oo [HUSNsAedu Wisvhavalesnies

coo  UW/Fl

woo U/l

®00 UMW/F11N

. A1USANS

a&o UIN/TILue

. ANNTBIFIBEN (o.a¢ luAson)

®00 UW/A719874




-o -

@.a& High Performance Liquid Chromatograph (HPLC) 74 Agilent 1100, Santa Clara,
CA, USA - Mass Spectrometer (MS) §u Agilent 1100 series LC/MSD trap SL, Karlsruhe, Germany

gauiine gudipiaillolneimans 44 eo 8113 GRS

718N19

dnsAssTuiioy

8091 @

A9 I

RS m

a5 l9dauwas HPLC
®. ALATY

o.0 Uneduikaziyhazatuunes

b&o UMW/

@bo U/T2lua

bo UIN/TIlale

oo MUSNMSARSN vhasaneues

- €oo UMW/

oo UTW/FLS

" goo T/l -

. ATUSAS

ado UMWM/T7Lus

o. ANNSB9AIBEN (o.c¢ luATaw)

@00 UW/fBE1d

@.e@® High Performance Liquid Chromatograph - Mass Spectrometer (HPLC - MS/MS)

L4

=
]

8 Agilent §u 6420 Triple Quadrupole LC/MS, California, USA

anuiine guiinsasliainenmans 4u eo o3 anageus

ansIANsTIUley
519015 - — —
M9 M9 o M5 o
n15ldEunae HPLC
o. AldiATaq |
0.0 UADaNLALFYINaranyLNLe moo  UWMVARLN | ebo U/l o UW/T7Lud
oo ldUSNsmedull vhshyinazansuies @¥o  UW/TLN | beo LW | ebo U /Tl

Msididauyas Ms
lo. inAla ES|

a,&oo UW/AIDE

oo UTWRIDEN

oo UI/A1881

. Wnatia APC

o,&oo VWt

oo UM/ABEN

oo UW/#78819

& WAalA MS/MS

b,000  UIW/UIA

®,000 UW/8

&oo UIN/U74a

& AUSNS

ado UTN/Tl

D, ANTBEIE79 (0. luATDN)

®00 UW/FpEg




-@ -

@.ew Nano LC- Quadrupole -Time of Flight High Resolution Mass Spectrophotometer
(NanoL.C-QTOF-HRMS) i:‘u Bruker microtof-Q Iil, Billerica, MA USA
AUl gudieiedionenmans 44 eo 81T oigaus

NTIANSITUEY
$18A1S — . =
A9 @ 3091 o 3R @

n15l9dauvag Nanol.C ' |
o. Aldiadas

0.6 URBdNINLeY doo U/l | coo Um/lue | oo uw/dlag
elolduSmseednd . 000 UW/HI4. | - boo UM/l | moo U/l | -
. AU oo UW/Falug
on. ANNTBIFIBENS (0ol LuATOW) @00 UIMN/AD8Y
nasldgauves HRMS
®. wmAsiA ES| 000 UWHBEN | Qoo U/l | @do un/fed
. inaia APC| 000 VIWHIBEN | oo U/MBEN | €&o um/fet
& AUINNG eado UN/F19813

& ANTRIRI8EN (0l luATaw)

®00 UW/MBE

. A1 capillary tube EwSuTiasievivacuds

@00 UMW/TU

@.e% Hot Air Oven 3u Binder ED53, Tuttlingen, Germany

anuding gudiniedlomenmans 1y oo 01AN5YI3 gragAUS

YT

ansAsssuLdey

9991 @

AT I

9851 o

X
AldAS oY

Do U/ T4

o UIM/Fu

o UIW/F

e.ox Imaging Analyzer s:u Vilber Lourmat Fusion FX7, Paris, France

anuiing guiinsadienermans 4u oo o1snd ginigeus

318NT

MIAEITTULTEY

8M91 ®

9797 o

[
EIZER ]

ATATes

moo UW/F LI

a&o UW/Flag

bo UMW/




- -
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o.l|oc Scanning Electron Microscope (SEM) i;u FElI Quanta 450, Hillsboro, OR, USA
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