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ABSTRACT

The objective of this special project was aimed to study the adsorption of nitrobenzene

by the sorbent tube which packing synthesized rice husk silica into glass tube (8 mm i.d. x 7 cm )

.The optimum flow rate of gas pass to sorbent tube found was 250 mL/min. The established

sorbent tube was validated by determing the percentage of relative standard deviation obtained

was 5.84, the recovery percentage was 91.53, the regression coefficient (Rz) was 0.9992, the

limit of detection was 0.70 ppm and the limit of quantification was 2.34.Therefore, this

preparation sorbent tube was suitable for the measurement of nitrobenzene in air.
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2233 FanwUVLARYFIH (Noncrystallization Silica)
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w1 Tues uazd/SINuvesgnsy (pore volume) 110 Uszinm 0.9 - 1.1 dadansAonTy Yu1A
vosoymnlngnimanumnmiuded  Somguaiivnnavesgwiulng  Faninaw

¥ ¥ ]
nuniuhunaatgain ldffanusuge siaqaiene Samanunuum (ow -

4
S o

density gel) SRR (100 - 200 M19wAsABNIL) AunAvveaduguinaIvaIFHTY
(pore diameter) IMAD 18 — 22 W1 THAT UazUTUIUYDIFWIY (pore volume) 11N Uszina
1.4 - 2.0 iladdnsnoniy

FamfiRaenmaanaznen (Precipitated silica) AAIINAITI IR IWBIOYNIA i1
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MINN 2.3 DATIUDINMIAZTNUVOIBAN

¥HAYeITAM Amazany Q¥ | Rate(approx) 81984
(C) | (mgm b
AONG Water 25 4% 10-8 Van Lier
90 0.001
0.2 M catechol 25 0.029
(pHY9.6)
Ringer’s solution | 25 0.006 Stober

(0.9%NaCl , 0.1%

NaHCO,)
NaOH (0.05 - 0.40 | 25 0.13° Bergman
N) 37 0.5° Bergman
25 0.015" Bergman , Klosrekotter
and Robock
Bergman
25 2.8-3.0 Bergman
0.01 M HF 25 110 Tler (unpublished)
1.0 MHF 90 550 Bergman ,Klosrekotter
Saturated catechol and Robock
in conc. NH,OH 25 0.008

0.8 M catechol

(pH 8.5)




Vitreous Ringer’s solution | 25 0.08 Stober
NaOH (0.05 - 0.40 | 25 0.6' Bergman
N) 25 2-10x 10’ Strauss and Bauer
1-5% HF 25 2-10x 10’ Strauss and Bauer
24 -14 HF 25 1600 Pliskin and Lehman
1.13 M HF
0.34 M HNO, 32 1800 Blumberg and Stavrinou
1.0 HF

Vitreous 0.1 M HF 32 180 Blumberg and Stavrinou
0.1 M HF 25 136 — 150 Bergman
0.8 M catechol 25 0.083 Bauman ,Klosrekotter
(pH 8.3) and Robock
Std. Catechol - | 90 110 Iler (unpublished)
NH,OH

Cristobalite 0.1 M HF 25 24 Bergman

Tns'lalun 0.l M HF 25 28 Bergman

Coesite 0.8 M catechol 25 0.0025 Bauman  Klosrekotter

{pH 8.5)

and Robock

AR for “rapidly soluble” surface layer

B

Rate
after surface layer removed
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2.3.2 W13 1u1ATAa ] SIUNAU (4 - Nitrochlobenzene) [13]

Cl
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NO,

-gashwaga: CH,CINO,
q =~ ]
- TOTHY . YDILVITIH DY
- #aﬁunguq : Nitrochlorobenzene, 1,4-Chloronitrobenzene, 4-Nltrochlorobenzene PNCB, 4-
Chloro-1-nitrobenzene, Para-Nitrochlorobenzene {1-Chloro-4-Nitrobenzene)
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1 1 < o o o w 1 1
ﬂ?%ﬁﬂﬂﬂlﬁﬂﬂﬂi%ﬂﬂuﬂﬁu "r‘i"Iﬂﬁﬂ]‘i‘i]ﬂﬂ]‘i'ﬁ?'ﬂﬂ'ﬁ]ﬂ'ﬂUNLliJL"rﬁJ’]S’CTIJ

2.3.3 lulasIngdu (o -, m -, p - Nitrotoluene) [13]

-gaslaseaa:
NO NO
NO, 2 2
CH;
CH; H,C
o-Nitrotoluene m-Nitrotoluene p-Nitrotoluene

-gasluaga: C,HNO,
-ga1U: maammmﬁaﬂa
- #eﬁﬂnuq : ONT; 2-Nitrotoluol; Onitrophenylmethane; MNT; 3-nitrotoluol; Alpha
Methylnitrobenzene; 4-Nitrotoluol; PNT; P-nitrophenylmethane;
- mislH)szlonil (Uses)
i udfou
- ANNAIR WM 3AAYHATeN (Stability and Reaction)
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qmauﬁ'ﬁ 1 Nitrobenzene | p- Nitrobenzene 0-,m-,p- Nitrotoluene
qAIDL19Y C,H,NO, C,H,CINO, C,H,NO,
a3 lnsead o Cl NO, NO,
\\Ni
CH3 H_:,C p
NG, NO>
CH,
(8]
A0 UL
2 1.2 1.2980 1.163 —1.392
alv=D
AnapumaY | °C 6 83 - 84 -10 - 51
=) =]
JATBNUA
LTELE °C 211 242 225 - 238
anuaulon
20 mm Hg <1 0.019 0.11
DI REBY
AVIUHU MUY
10 20°C 3.4 5.4 4.72
(01n1A=1)
] ] :’
AMMsazaY Tuazawluih
Wa g/100m] 0.1-1 0.03 (azaw1a luaaviazaw)
pH 120°C 8.1 7 7
s o
UINUN gms 123.11 157.56 137.14
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UNN 3

A NHUNUIDY

3.1 msinfinazgilnsal

=
3.1.1 Msau

1

2.

8.
9.

4

Tamdoulansen lae (Sodium Hydroxide) 105A3A512H UTHN LAB SCAN
nsa'lalasnan3n (Hydrochloric acid) 1N5AA12H 151N LAB SCAN
_wonTuidloyleason'les (Ammonium hydroxide) INSA3AIIEH VIHN LAB SCAN
. ﬂymt%u (Distillation water)

.unavdmn

MUDD (Methanol) HPLC chromatographic grade 158 Fishex Scientific
luTASIUUEY (Nitrobenzene) 1N5AAS1EH V55N MERCK

He Carrier gas (99.999%)  U5H% TIG Uszmaanigamsm

H, gas (99.999%) USHN TIG Uszmnaanigomsm

A A 4
3.1.2 w3esileuazgilnyal

1.
2.

8.
9.

1
1

mnmmm%’auq 4 (High temperature furnace): CSF 1200, Carbolite Furnaces

ﬂﬁ'mgam SR BIANAT DUV DINI 1A (Scanning Electron Microscope; SEM):

1455VP/EDAX", LEO

. Lﬂ?ﬂﬁﬂﬁ{uﬁﬁmamumgwgu (Surface area Analyzer): Autosorb-1, Quana
Chrome

. Lﬂém’sﬂm‘iﬂ‘ix mué’haumﬂ (Particle size Analyser): Mastersizer X, MaLY=RN

. uﬁuiﬁ'mm%’auuaﬁ']umu (Hot plate and Magnetic stirrer}: Model type M21/1m

. 'ﬁuﬂﬂmﬂ’lﬁ (Vacuum pump): ASPIRATOR A-35

. V-iﬂ‘u (Oven): Isotemp Oven, Fisher Scientific

mémﬁmmﬁm oH (pH meter): Model type 215, Denver Instrument

Lﬂéms'auﬁ'mmﬂmgmﬂ (Sieve shaker): Refsch typevibro

0. AZUNTITOU (Sieve) Y% 20/50 mesh: ASTM E11, Endecotts Ltd.

1. mnmmm%’auqa (High temperature furnace): CSF 1200, Carbolite Furnaces



12,

13.
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16.
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15.
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21.
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23.
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m?m Gas Chromatography Flame lonization Detector (GC-FID)

T4 CP-3800 UTHM Varian Usgmeuasiuv

m?m Personal Air Sampling Pump ;;'u 224-XR V58% SKC U5 31ﬂﬁﬁﬁ§jﬂlﬂ?ﬂ1
1304 Ultra Flow Meter U35 SKC Uszmaawigomsn
nasaufvnaduriguinananouen 8 Tadwas idukhguinarsmouen
6 URAIWAT U177 IBUALIAS

glass wool

urethane foam

RNV

Parafilm

nszaEWoud

mcﬁsﬁmmqa 1.5 A9

g1

Ultrasonic bath

¢ A Y
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[Y%
100
NaOHNnm‘ml = e — XZ(M.W.NBOH) (3.2)
M. W .sio:
] 3 & oy o 3 Y
mruald X fin dminvauiunay (nFu)
aa Ao 4 o [
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* 77 *NaOH
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A v as 1 ] A1 vq v 3 a g ¥
dinldmsazawlafihmaseuildesensazaen Id1hiounguugiifes  udinsos
a0 @Y 4 9 = P
a15aza1oi laalonilensesymues 3z ldmsazatlaved lmAeummaang
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fl. mﬂﬂ:ﬁaﬂymwmwmﬂﬁmﬂﬁ'wm'ﬂuﬂ Scanning Electron Microscope (SEM)

a s a k4 . . : :
V. UATIZHMNTNITTIUAIDYNIAA et Light Scattering Analysis (Mastersizer X)
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HN11LUDAUATOS Gas Chromatograph

Gas Chromatograph (GC) : Varian model GC-CP 3800
Detector : Flame Ionization Detector (FID)
Column :Rtx-5 30x0.25 mmi.d. x 0.25 pm

(Crossbond 5%diphenyl-95% dimethyl polysiloxane)

Injector temperature 1 250°C

Column temperature : initial temperature 80°C hold for 1 min, ramp rate at 8°C/min until 180°C
Detector temperature £ 300°C

Carrier gas : He, flow rate 3.0 mL/min

[ o o |
2. waeans W espHuaaNuduut sz nududuresmsaz e IR § U
3 1 v
Tulasuudy @od x) dununldfAnmde oy y) uazleis linear test square WIANMS

o v ooa a = @ o . . ' dw
Fuassuasiuumaulss aAnSandUWUS (correlation coefficient, RY) anaun1sae Tl

= QA 1Y) =5 Y - - 1Y
3.2.5 Anwgmeuinmsgeaululasuuiu vesgamnnsuainunauiving  20/50
Y
a 4
3.2.5.1 AnranzimInzan
1. maanuulsUsuvesdnnmisva Tasthensazaeuimigiu luTnsiwusy
¥y 3 = 3/ o Y =t Y ;Y o an P —
anudiudu 500 ppm Aaiinasagady Gruntadasdnlond) imeluvssyramhmion
vaunaud1a 100 Tuinsdas udnimasngedulldeduinTes Personal Air Sampling Pump
o a o3 a an v - | o
TavdSudasins Imau 250, 300, 350, 400, 450 Haaansaeuh Wua1 5 wid dsuaasly
= 1 =} o L] 3 3 L o t o 3/ 4'
51 34 TevAewnudedimnasidesiimiasiniameniins lnadiuaios Ul flow
1 [
meter VINTUINFRAINISARAdIWNIUEa 1 Haaans udnintun3eq Ultrasonic bath
=] - o P = d a Y [
duan 30 1A dmsazansnldfadunsownaTasmInns vl 1 luinsaas enda

s lnanmnzay
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3.3 Uszidiuwa nageunnulylnvedis
Tndnmaadndsziiiunanadl
3.3.1 mIianuimInevanesnNuihuduns (Linearity)
13'] Y01 aﬂ'lﬂ%'lﬂ‘l]ﬂ 324 UTﬂTu'Jﬂ.\lH']ﬂ']ﬂllilﬁuﬂ‘ﬂﬁﬁﬂﬁnwu'ﬁ

(Correlation coefficient; R ) *i]‘lﬂmJﬂ‘l‘;'ﬂEl"lilu

) N(ny) Q0 ]
s -EF I )-EoF]

Taua R Ao luilaon 0.990

u .
3.3.2 MIANYIA NN (Precision) YBINI5AA
- o A A Y A a Y
AnuTaomathesazaoanas g lulaswudufin nududiu 60 ppm Awsowlaan
¥ ¥ : _ , A
doa 3233 whinsdedn 7 afe uazfunmmAunde (Mean; X) Andlsauninasgiu
.. ! w W .
(Standard Deviation; SD) uaz%’auazﬂumﬂmﬁuamummgmﬂnwm (%Relative Standard

Deviation; %RSD) Mnaumsas 11l

%RSD = S—_D- x100
X



58

3.3.3 M3ANIANMBIUEN (Accuracy) YBIIBIATIZH
o dl Fd 9 o 1§ M
Winatn ldonnsfnei lude 3.4.7 nidmasmaiiesazuoansnauny (%Recovery)

¥
AL AL ORGP RLAR mﬂﬁllﬂ”l‘iﬂﬂulﬂﬁ

3.3.4 msﬁnm%ﬂ‘ﬁﬁ’ﬂﬁ!1qnﬁmmmmm§’m‘1§ (Limit of Detection; LOD) uazyading
ﬁ'mﬂﬁmmmmnﬁmmznmm‘lé’f e 9dANUgNADINAZINUG (Limit of Quantitation;
LOQ)

msazawiasg i lulasuudulude 3.23.2 11 4 anududu wddadmaos
andu @uiidalatedanlond) 100 Tulasdas udnimaoagadyildeduades Personal
Air Sampling Pump Tau§usas1nis Inafi 250 faddasdennd ifumar 5 wii It
Fanmmhimsatadiomnuea 1 Haaaes udindundos Ultrasonic bath ilunat 30 Wi
msazaei ldaadueseusalasmInas 1 lulasies Taoudazanududusins
p39v3adn 3 a%e udnhumasansmseniuanududuinse i ldfuanududues
m'sa:mummg1uﬁ1mﬁud1%m‘hﬁﬂ€hqﬂﬁﬁm1sﬂﬂnﬁﬂ"l¢’f (LOD) LOZAIAIgAvEINS

5
a5 3F a5 una (LOQ) Mnaumsae 1

LOD = 35
slope
LOO = 105,

slope
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Chnnncl

Sample 1D
Operstor (nj:
Injection. Date:
Injection Mathod:
Run Tine (min)k
Workstation:
Instrument (Ihj):

Facult) of Science:

6l

ng mongkut's lnsututc of ch}mology Ladl\mbang

‘ENstandaittic-new- zung\l? 035 icalibra Operator (Culc)

’ Mldd!c =FID RESULTS

Manua] Snmp!e
NEE
.03/18/2008 02:23:40.

Cale Datwe:

Tinies Cnlculnlcd
(.:Ilcul:mon Mclhod
Insxrument (Cnlc)

clstandemo-testimethod newl; mth Run Moider
i3.487 Pmk Mcasurunéra'i :
C::.Iculnuon ’!}-pc

Yarian Siar #)

C .xhbr:mnn Level:

Vcnl'cm:on Tulcr.:.nr,cE

mvolts | g
3 ,n
'§.
7.5~ £
% 3
A
SN
5.0 - { IV
i 5
; \\.
s
, 4
25 | T
N Il
|
00 he i
L0 - g . .
25 5.0 [75
‘Peak: Peak Name. Resalt () Reét: Time .Arca
No T :Time:  Offsét (cmmts)
{min)  (min)
1 237997 0946 0,000 2803261
2 MEOH 745678 0960. 0000 8783021
3 04353 1384 0,000, 517465
4 ‘ 151576 1421 Q.000° 136349-
$  Niuobenzene 00356 4107 0000 4193
Totals 100.0000 0.000 11778571

NEE

03/18/2008 02:39359

23

I|q nblOOppm -8-middic Aith
*Vaiian. Stari#l

_An_'\l),s_u

“Peak Aréa

Percent

NiA

NfA

1. ]

100 125
Minutés,
Wel  Sep. Widih Statas  Group
Ré} Code 2, C odu
“Time’ (sec)

0.00 BV 0.6 0
000 WvB X3 2]
000 BV 0.0 0
0.00 WV o0 0,
000 BB r2 0.

1 =] v ¥
JUn 43 siTasnTnunsuvesmsazmuinasguiulpsuusududy 100 ppm
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= v 4 daya v ) )
17197 4.1 llﬁﬂaﬂ]wumﬂwnﬂﬂﬂlﬁlﬁxl?ﬂ]ﬂ]iﬂ&l? (retention time) YBITIIAZDIVNINTHIU

F-1 d' (¥ v v 1
Tulasiugunszauamtutunieg

ANULHYHUB I IAZAE D4 2 o va , v
. ANRABNHAIAND AIAINIINA1A
sy iulaswudy (ppm)
10 429 4.114
20 745 4.111
40 1475 4.109
60 2293 4.105
80 3103 4.101
100 3869 4.109
nIMNINIINVBITIIAZLINAIGIH IHIAIUUTY
5000 y = 38.683x - 12.729
4000 :
£ 3000 R'-09992 "
-r§' 2000 //
‘u;
1000 ///
0 T i T T T
20 40 60 80 100 120

anududuvesensazawnnsg i lulaswudu (ppm)

U1 4.4 navlinasgivvesmsazmemnasglulaswudu

¥ a, & oy
aumaduassveansmuiasgiululasioudu Ao y = 38.683x — 12.729 uazilan

[ o < o o o 2 | o & ' o [ ¢ [ 3 : o
dudsznfanduiug (R vy 09992 Fadusifieglunasiveniuld vinfuthauns

' ¥ v .
Wuasen 180101 unsmdsua Tu Tnnuusuludunauduq de'ly



= oy o a an A A )
4.3 ﬂﬂH1ﬂmﬁﬂﬂﬂﬂ1§ﬂﬂ°ﬂﬂ‘1uiﬂﬂﬂu°ﬂu‘uQ"lfﬂﬂTﬂlﬂﬁU‘Ninﬂl!ﬂﬂ‘U‘lﬂ'J‘U‘lnﬂ 20/50 'Y

4.3.1 Anwdanms malimnzanvewimigraeagad
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= o a0y oy oy w A
ﬁﬂu1Tﬂuu1ﬁ1‘iaxa1uumsgm"luimmucuummm 500 ppm ﬂﬂﬁf"l“r‘iﬁﬂﬂﬂﬂ%ﬂ“ﬂ

meluusrydamieisunnunaudnlaenss Guidadmedislends) 100 Tulasing uds

tihnasagadt lidafuinTee personal air sampling pump lastFusasims Tnaifiu 250, 300,

b
350, 400, 450 uay 500 HaaaasHeUIR Wuwar 10 WIH nmTwhEamuimsadadae

arrazaommuen 1 Iulasaasudnindunsosand 1 Tamin (Ulrasonic bath) 10waa1 30

Wi WimTazaen ldaadinsoudalasu Inns v 1énadwansluaisien 4.2

M13190 4.2 yaasrudldvn lulasiwutuiidasnmsinanieg

A g ya v oy od
5 Wunlivin AU v g
dasimslna u oy | Anuddivelulnsudun
Tulasuuay asndald .
{mL/min) .o §ngaA¥Y (ppm)
RN ] {(ppm)
250 1899 49.43 494.29
300 1702 44.32 443,19
350 1345 35.09 350.90
400 1259 32.88 328.84
450 1048 27.41 274.12
500 956 25.04 250.43
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ANMYNTUIIIAZALNINIGIY

Tulnsuudu (ppm)

v Y =i s
ANHVUYUNATIVNIA

1dnde (ppm)

LT =
anuuvululasuuan

o o A
Nngngasinae (ppm)

200 20.11 201.05
400 38.17 38175
600 57.74 577.36
800 77.93 779.34

4.4 MIANYINNNTIYY (precision) VBINITAA

= = ° <
anuhsaaimsnamsan ldlaemsthasazaonasgiu lulasmuduumin

¥ ¥ ¥ o [y oy & 0 Hy @ o 1 = - 1o
ANUVVVHHAININTITATITIAYT 7 ﬂiqu']ﬂﬂﬂhlﬂu']ﬂ']u?mﬂ']ﬂ']lﬂaﬂ (Mean ; X) A1J83UY

: v w & .
HIATFTU (Standard Deviation; SD) !Lﬁﬁ%@ﬂﬁ&‘ﬂl'ﬂ\‘lﬂﬁ!ﬁUQLUHM1ﬂ§§1HﬁHW1’I'ﬁ (%Relative

Standard Deviation; %RSD)

M15197 4.4 UAAIAANTNINE VB INITRATS

ﬂ%&ﬁ ﬁuﬁe‘f‘"n Retention time

1 2227 4.101

2 2347 4.106

3 2306 4,106

4 2051 4.108

5 1997 4.107

6 2178 4.109

7 2146 4.103
Auady 2179 4.106
Fhl‘f;ﬂd!’i.luﬂ]ﬂ‘iﬂ'lu 127.32 +0.003
%RSD 5.84 +0.073
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asazawanasgu lulanuuduitdunfoymanuies Ae mIazmvaaIgy
oy =y ¥ v o S o o = |
Tulaswudududu 60 ppm wah ldninmsdadi 7 a5s danrasluaisieh 4.4 Feauntoves
¥ ] r '
AufldanluTaswudusivy 2179 Anflsauumnasguiiiy 127.32 vazmiovazyesa

Woaunas g IuFuAn STy 5.84

° as d
4.5 MFANHIANUIUEN (Accuracy) YDIIT I
¥ o L= =} . w L} civl rey
w18 laomsnsintatsuis lulnsiwu®uly Spiked sample HazdI98199 lUiNS
¥ ¥
@uasiasgiiasl udazdetiaiiminsieiadi 3 as Tddevasmnduiu (%Recovery)
Faanaluaiseh 4.5

M319R 4.5 naasmiesazveamsndunuveslSinahlaswuaivlunaedaenmsa

A081901MA Yogazupamsnaunm
R4
AN 1 93.15
¥ )
@ A
AN 2 89.91

= w s da b7
4.6 ANMINNNTNRUSIY Ty
=t - o b o A @ o o
nnnnHmesIuasazate ulasioudy U0 4.4 Annumdulssansanduius
1Ay 0.9992
=] = 9 W ; a as ' . Y A o W ;
4.1 maanmnAnsiiadigaiianansons19Iald (Limit of Detection; LOD) taziind nad1ga
fannsanieiasaz el edsiianugndewazunud) (Limit of Quantitation; LOQ)
1 LoD waz L0Q Anmlasheniazavinasgiuulasoudun 4 anududu
udriadmanagadu @uiitlaanedieloud) 100 Tulnsdes udnimoaeagedulideny
4 @ w 4 o aa ' - |
iA509 Personal Air Sampling Pump lavSusnsinis lnah 250 daddasaounn dunm s
E 1
wd tnhnhdamuihnsadafsumiuea 1 dadans udnindunies Ultrasonic bath
o o ~ = 4 = o I A
Wuna 30 wf dhesazansi ldRadueewnalasmInns 1 Tulasdasninundeves
Yy a A o Y a @ Vv ¥
anudutu luTaswuduiasieia ldumasansifoufuanududuvesasazaiy
s lulesuudu WWnsmdwansdugii 4.6 aunsiduase Ao y = 0.9652x + 2.2257

¢ 1 Ayy J @ 3 ' o o @
u”lﬂ"mllﬂiﬂﬂﬂi"lﬂ (ﬂTﬂﬂﬂﬂUuuﬂuﬂﬂ HAZAIANUTU) UATUIUNT LOD Loz LOQ ALAAY

A 1] 1 ar L} L} -7
Pumaruin $91881 LOD M1y 0.70 ppm HagA1 LOQ MV 2.34 ppm



67

v v ' v oy
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@
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ANHIVUVHYBIMITATDIDHIATG 'IN1NTﬂ IUHTIH

i a o d 1 v
Ui 4.6 naasnanudius iz nududusesmsazmmnasgululnswuduiy

Y, a o a1y
mmwwu‘luimwumunmnmn"lﬂ (detector response)

4.8 mansTafSnalulasuudulueima
' v
a5 aza w1901 1R INTHAB LN IS BuA0813 3.2.3.4 WAsIvIanIUS U
P=1 9 A‘t o ] a 1 o [ uy n’: v [
Tulasiuududiunsoanalasunns i Tasuaazdiiog1aiinisasiodas 3 afe 1Anans

naadlua1s1en 4.6

:; - d =4 [ 1
M15147 4.6 waaswam s amnzimfinaiulaswusuludiesserma

fneL1991MA X +8D
(ppm)
#0079 1 4.86 +0.25

#7198199 2 9.14 + 0.66
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l.mxgﬂﬂﬁzﬂ@\iﬂ']lutlﬂluun'lﬂﬁﬂWuﬁllwaﬂﬁilﬂ]wnﬂu 5.84 wosau

r o o .& ] Y - 1 )
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M, =49429

s AU tuS U AW Y 494.29 ppm

1

as

1 ] [ 4 T
Aonsns maoug Mmsdssudoinuil Tdwadeaaieh a2



a A &g ya a do '
M3199 0.2 saaamdilane uinswudunsanms lnaneg

v v ¥y Y
. AU AN
oAINT | 2 doa L .
A% WunlAnn s | heswudun | Tulaswudw
Ina y L | Aunde s i .
| Tdaswudiv asradala Ngngad
{mL/min) 4
(ppm) inag (ppm)
1 1964
250 2 1813 1899 49.43 494,29
3 1921
[ 1627
300 2 1774 1702 44.32 443.19
3 1704
1 1354
350 2 1317 1345 35.09 350.90
3 1363
1 1251
400 2 1259 1259 32.88 328.84
3 1268
1 1033
450 2 1054 1048 27.41 274.12
3 1056
1 953
500 2 919 956 25.04 250.43
3 996

75



- b

b

= b

Qr

7.3 Ay nanududuidaniivisunnunaudnrnainsagasuls

=

o ¥ y o WY
AN 0.3 !mﬂdﬂ]ﬂ'ﬂuwﬂ‘uuﬂﬂi)ﬂ)ﬂ.‘lﬂ

76

¥ Vv
anuutu lulnswu
Y Y oy oA a4 a o =
ANt sazae AMIVNTUT Fuhigngatunde oy
AN
= [ ¥
wasglulaswudu | a193ald (ppm) (ppm) 4
Tl Cal 24l 24| 53] g | ‘Red(ppm)
(ppm) aTeh | afen | a¥en | adeh | aden | Afed
1 2 3 1 2 3
200 20.83 | 19.23 | 20.26 | 208.29 | 192.26 | 202.60 |  201.05
400 38.72 | 38.02 | 37.79 | 387.18 | 380.20 | 377.87 |  381.75
600 58.26 | 58.29 | 56.66 | 582.61 | 582.87 | 566.59 |  577.36
800 74.68 | 79.20 | 79.92 | 746.77 | 792,01 | 799.25 |  779.34
o ) Y oY oA Y e 1 oA w Y
MuaumInIuINE AU YusuReiude n.2
n.4 MIANHIAMIUINBA (precision) Y9IN1IAA
MT19NN4 UEAIMANMNBIVBIN IAANT
Avah Wunldiin MaIMIngl3
1 2227 4.101
2 2347 4.106
3 2306 4.106
4 2051 4.108
5 1997 4.107
6 2178 4.109
7 2146 4.103
Aunde 2179 4.106
AT AVUINIATGIY 127.32 +0.003
%RSD 5.84 +0.073




[ 1 5 : ¥l n:i
Mnumnunldannmde

1N

> X,
_ =l

n

X

X =2179

AU UAUTIBBUINATFIY

91

SD=127.32

° VY o o oW
MHIUATIDSASYINITIUEUVHMNATIUTNNNS

1N

%RSD = EX]OO
X

%RSD = 5.84

< 1 o ans d
1.5 MIANHIANNUNUET (Accuracy) VOIIFTUATISH

mM319N 0.5 vanswams¥amdinalulaswudulumsazaiwnae8190U spiked sample waz

! %Recovery

77

Yy y vy A y v A
o ANUUVHUN ANUIYNVHINAY | ANV HUVUINGE
A3IDEN
miaraie miazaig spiked sample %Recovery
21MA .
NI§IH (ppm) M98 (ppm) {(ppm)

f0879% 1 50 4.86 51.44 93.15
f20819% 2 50 9.14 54.09 89.91

AnnumnNudutiuad Yuuiedude n.4

ﬁmumm%’annmm m ﬁﬂﬁlﬂﬁu {%Recovery) ﬁ?ﬂﬁh@ﬂ1ﬂ1ﬂ

C.fpiked.mmp!e -

sampie

Ol %Recovery =

Cadded

51.44-4.86 y
50

%Recovery = 93.15

%Recovery =

A2987190U7 MM IR UFWRABINY

100

x100



78

n.6 M3fnIM@ganasanszotald (Limit of Detection; LOD) wazmegafiainse

A7 Az 518014 ee13linugndouazuiue (Limit of Quantitation; LOQ)

M99 0.6 wananam3iaaetiuduvesmsazmeInnsgraNenIA1 LOD uaz LOQ

AT saz e ANuNTHNINs 1Al | anududulula
- o
g1 lulaswuduy (ppm) SIUT MDY
(ppm) afani1 | afeni2 | A3eii3 (ppm)
20 20.83 19.23 | 2026 20.11
40 38.72 38.02 37.79 38.18
60 5826 | 5829 | 56.66 57.74
80 7468 | 7920 | 79.92 77.93

v v
anuaAIN TR ITH IR I I UVes At WUAIGIU

Tulanvuduiun i 1dudululn nuuduinie¥ald (detector response)

100.00
o
= y =0.9652x +0.2257
= 80-00 7
" R’ =0.9994
-‘s
§ 60.00
L]
=4
= .
- 4000
N
=
= 20.00
P
=
P
2 ipi: T T T T T T T
=
[~
-1 5a-a0 10 20 30 40 50 &) 70 20
FAVRY V) = d

¥ =1
AITHVHYHYBINIA R mmmg1u‘1u1mmuwu

3 0.2 wean anudiussere e msazrmsnasgululaswudui

anudutululaswudiuinir03a1d (detector response)



o 1 ¥y Y t:i o t = o Y
AMHIMATANVYNVHINGY NUFUREINUVVD 0.4

f1125A1 LOD uaz LOO

wanumdunadens i lansvdsgdi n2

UTUNMTLA

4

v
ALY AUTU (slope) LAWY 0.9652 LazgadauNY y (S,) TAuvIAY 0.2257

21N

27N

LOD = 35
slope
LOD =0.70
108
LOQ = 0
slope
LOQ =234

o ' Y] v
0.7 mimnsrmdsnalulaswusulualeeiseimea

t:; ) ¢ o ['¥) r
M99 0.7 waaswamamsermdSnalulasuuauludlesseima

79

UATUMAY y = 0.9652x + 0.2257

v d' 1 dr
ANUTHTHID A ARTGRINT)T =
A19e1901MA L, X15D
@138va18n 8814 (ppm) MNIGIU (ppm)
#20814% 1 4.86 0.25 4.86 +0.25
A106130 2 9.14 0.66 9.14 + 0.66
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8l

a ¢
HAYDINIT 3&ﬂ§1$ﬂ%1ﬂiﬂ‘§uuﬂ‘ﬂ‘§im'§u

, Faculiy of Scicnce
King'mongkut's Institute of Téchnology Lddkrabang

Datd File:

‘Chaniel: Middle = FID- RESULTS:
“Sample 1 Marival Sample
“Operator {Inj);. NEE:

Injection Date: 03/1.7r2008 01:28:25 PM

JInjection Method: . ci\standerno-testimothod ngwl.mik,
Riin Time (niin); §3.488 o

Workstation:

Instrument {Inj): Varian Star #1

mvols | §
I
e

5.0

25

L
X I
I .
! I g
| b =
[ ¥
I \ £
i v
Y
! i =, g
b e =
i R SN
I e T,
b
L
-
JE— P
!
} . -
' 2.5, 30
Peak Peak Nare Resull(j  Rél,
No ’ o Tiine,
(miny
( MeOH 908371 0,961
2. 01576 1386
3 Niuobénzere _ 0:g053. 4415
Totals' 100.0000

‘éNstaindaiaic-new-zunghi 7-03:5 Icalibm.  Operatar (Cale):

-Cale Daig:”

Timics Calettated:
-Cakulafion Method;
‘Iastiument {Calc):
‘Run Mode:

-Peik Méasurement:
Calculition Type:
Calibration Level:

“Verification Tolerance:

Time
Offset

(min)

0. 00F
0.000
-0.000
-0.0m

75

Arca
(¢ounts)

~B29068|
13087
JA39

8304207

NEE )
03/17/2008.06:06:4%

é

1i:nb 10ppin-L-middle.mth
Varian Star ¥

Analysis
Peak. Arca
Peroent
N/A
N
! | |
10,0 125
" Minutes.

Rel  Sep: ‘Wid‘l}i Status  Group
Ret- Code: 112 Codes,

Time (s2¢)
000 BB 0.7 0
'0.00 BB 0.0 0
000 8B 12 0

3 a v oy o A
a‘ijﬁ .1 l!ﬂ'ﬂ\ﬂﬂ‘Hﬂi'nl!ﬂ5N%84515ﬂ$ﬂ1ﬂﬂlﬂ5§1u‘luiﬂil‘l.l‘l-&"ll‘l-l!‘llﬂ‘llu 10 ppm A33IN 1



Dara Filel:
Channel;

'Samplt. 1y H
Operator (Ihj);
Injection Date:
Injection Method:
Run Time {min):
\\furksluﬁnn:
Instrument (Inj):

qu‘lts'l %
! §
‘sz
7.5 |
b
-
! I &
| 17
Py
50 P z
| i } %
, \ g
. i R O
: ]
[
Bl
B
e L
'1'0 e M :
: 2.5 5.0
Peak Peak Name Result ()
No )
t. o 0.0012:
‘2. MEOH 78.4687
'3 21.3250
4 0.1359
5 Nigobeizene _ 0.0042
Totals 99.9350

82

King mongkut’s Institute of Technelogy Ladkribatig

cisrdamticiew-zunghi 7:03-5 Nealibfa

“Middle = FID' RESULTS
- Man{al Saple

NEE o
03/17/2008 06:21:24 PM

Varian Siar #|

.csraridemo-testimethod new].mth
13.487

Ret.
Time.
{min)

0.737

0.956

0988

1381

4,114

Operutos (Galey:
C:\_Ic»[,)'}m::, )
Times Calcutated:

" Calculation:Method: .
tnstrument (Cale): l
Run Mode: ’
Penk Mcasurement;
Cglc}gli{lio[\i}‘ifc& .
Calibrtion Livel

“Verification*Taferance;

'NEE

03/17/2008 06:52:36
4
liq:nh 10ppm-2-middle.mmh.

“Varian Star #1
Analysis

‘Peak:Aren
Percent’

! N’f\

NIA

g 2
% g )
- _; . L ;g'
75 100 428
Wl‘lu'tes

“Time Afed Rel  Sep.  Width Stafus Group
Offset  (counts) Ret  Code 172 Codes
(min) ’ T Time, (s¢c)

" 0.000 138 009 VD 04 b
0.000 558059 (.00 BV 0.8 )
0.000 2352953 000 VP 0.4 0
0.000 14995, 0.00 PB 00 0
-0.000 459 000 BB L3 9
0.000 11026604

: v v 2 a
jin @2 saaddasninunsuvesmsazmzmnaigivlulaswududuy 10 ppm ATaN 2



83

- . Faculty.of Science
King-mongkut's Institte of Technglogy Ladkrabang

Data File: [ \st:\r‘dma\tc-hc“-7ung\|7 03-51calibra Openlor (C:tlc) NEE
‘Channcl: Middié= FID RESULTS Cale Date: 03/18/2008 02:2):10
Sample 1D, Manunl Sample Times Calculated: 5 )
Operator (EnJ) NFF Calculation’ Mclhod liq.rib) Oppm-d-middic.mib,
Injection Date? 03/|8r"’003 [1%E 0.: 1y histrument (Cake): Varian Siar #
Injccnon Mcthod'. i \slar\demo—tcst\mclhod newl.mth Run Modei Analysis,
Run '11me (mln) I3, 487 Pcak \dcnsurcménl:, PcaL AT
\h’orksmmn oo -(fa!culauon Ype: Perxcm
Instiimicnt.{Inj): "Varian Star #1 Catibratton Lével: ‘N/A
Verifi n..mnn Tolerince: NIA
mvlss | %
! <
{ ;
g
,!
i o .
H | ﬁ &
: A &
] S =
. ' x
S0 b ;
|
¥ ! “f%
i S —
25 1 ‘: l RN e . g
| ST
T e
Ll
B
O.Q---f ,,,,,,,, -~
i
~10 ! ------ | — : L -,
’ 2.5 : ‘S:Qv 75 100. ALS
HMiftutes
Péiik. Feak Name Result()  Ret.  Time LAren Rel.  Sep. Widih Stirus  Group
No’ Time Offsct  (counts) Ret, Gode 12 Codes
(mili) (min) Time (se0),
T ) 42875 0876 0000 361355 0000 BV 0.5 0.
2 ‘84217 PA1Y 0000 709794 Q00 WV 1.3 0
3 McOH $53761 0963 ‘0600 7195674 0. 00, VB 0:7 ‘0
4 0.5621 1387 0.000 47373 0. 00\ BY 0:0 0
s 12791 1428 0:000 107808 .0.00 VvV 0.0 0
6 0 0254 2047 0000 137000 Vv 0.0 0
T 00150 ‘2,101  0.000 1267 0.00 vV 00 0
§ 00120, 2138 0.000 18100 000 VV 0.0 0
9 0.0061° 2182 oooo 510 000 vV 0.0 )
10 Niyobenzene 00046 M2 0000 a0 000 BB b - 0
Totnls 99.9396 0.000 842718

' o v oy 2 4
197 4.3 uradiasnTnunsuveamsazaiesnasg U IUIATIUTWIYNDU 10 ppm ASIN 3



Data-File:
Channet:
Sample D%,
Operator (I8j):
Injeciion. Date:

l]lj@élibf\ Method:.

Run Time »(min)':
Workstation;
Instrument {Inj):.

mvoits g
i
75 ,
5.0~ AN
]
i
i
25 i
1
1 t
R
R —t
.9,
Peak

R R R T S

=

&,

x o

4 =) L=
jUn w4 sanslnsulnunInveIm IacaBAIgIH IuIASUHTHIYNYY 20 ppm ATIN

MeGH

y _, Faculty of Science
King mongkut's Instiwte of Technology Ladkmbang’

cistandataliconiew-zingh 7-03-5 [\catibra Operator (Cale):
Middle =FID RESULTS: ‘

.Manual Sample
"NEE

0371772008 02:22:43 PM »
cAstar\demo-icstimethod newl.mith

13.488

Variq Star-d 1

""hq.l_..____"_‘
i
2.5.

Peak Nagmie

Nitrobenzene: ..
Totals

50
Result ()

71984
90.6045
0.5430
14042
0.0835
-0.0241
0,0412..
00158
-0.0194
0.0237
0.0119
0.0096
0.0110

V0085

99,9999

. Ret.
“Time
(min)

0.933

0.963.

1.388

i :4.!6‘

21056
2151

2136,

2279

23T

371
7411
T 2464
a1

Cale Dale:
Timcs Cateulnied:

Calculation Method:

lnslr_'un!cni (Culc,)':_‘
Run Mode;..

Peak Measurement:

Calculatjon Type:
Calibroifon Level;

84

NEE

03717/2008 06;07:03;

no '
1iq.nb20ppin- [-middigimth’
Varian S #1

Analysis
Peéak Arca

Percent.

MNIA

Vigrification Tojerance:

7.5
'l‘;i-m e “Aren
Offset  (counts)
{min}
0.000) 608839
0000 7663285
0.000 46006
'0.000 118769
0.000 7062
0.600 2043
0.000, 3487
0.000- i337
0,000 1640
0.000 2006
0.000. 99
0:000 ‘308
‘9.000 933
0.000 ns
0.000 8457952

NIA

=

10:0

Rél Sep.

Ret Code

Time: h
0.00 BV.
000 VB
000 BV
000 wvv
0.00 vV
0.00 Vv
000 VvV
000 WV
0000 VY
0006 vV
000, WV
0,000 WV
600 W
000 -BU

e el o s m

123

Minutes*
Group,

‘Width  Status.

an
(scc)
0.7
06
0.0
0.0
0.0,
Oin
0.0
0.0
0.0
‘00
0.6
0.0
0.0
1t

Caides

v ]
o o

oo osion ©o0.00 0o



Daty File:
‘Channcl:
“Sample. ID:
Operator {in}):
Injection Datc:
tnjection Method;
Run'Tinie {min):"
Workstation:.
!_nSlhu]gcrj'_f (i)

nvolts : g
||
g £
5.0, P E
L ]
: i‘ : \-__._‘...—-»«----...,_L_“M .
25 | 5 i T
H
!
i |
)!S
H H EJ
|
o.g.—.i._._.JJ
-1:0 ! -
30
Peak Peak Nime Result () Ret
No o Time
“{min).
, 121772 094
2 MeOH $6.1033" 0963
3 0.5117: 1.38%
4 11061 1418
5- 003200 2017
6 00105-  2.070.
7 0.0129 2714
3 00112 2458
k4 , 0.0089 23209
10 .Nitrobenzene: . 0.0077" 4.107
“Totaly 599815

4 =] v v 1
517 0.5 uaaslasminunsuvessnsazmemn g1 IuInsIUUFVNUY 20 ppm ATIN

85

Kinig mongkut's. Insfitute 6f Technology Ladkrabang

c;\;LMdald\jclncwi;yng\l7—03-51\:3”5&:! Operator (Cale); NEE L )
Middle = FID RESULTS T culébae: 03/1772008 D6:18:24
Mancal Sainple Times Caléulated: ¢
NEE & Calculaion Mcthad:-  fiq.nb20ppm-3-middle:mih.
03/17/2008 06:01:37 Phd lastrument (Cale): Varian Star §)
e:\stardena-festiméthod riew Lanth, Run-Made: Analysis’
13488, Peak Mensurciment: Peek Area:

Cn{culal?on Type: Percent -
Virian Star #1 Calibration Level: NA

Verification Tolerance: ™ N/A

g z
5 T
75 h0.0 125
) Minutes -
“Time Area ‘Ret Sep. '\\"in_ilh Status  Group
(o] [rs;qe" “{connts) Ret  Code 172 Codes
{min) Time. {sec)
g.o00 1oL 000 PV 0.5 a
0.000. 7140448 000 VB 0.2 o
0.000. 42492 000 BV 0.0 0.
0:000 Q1846 0.00 VV 0.0: 0
0,000 2660 000 WV 0.0 0
0.000. 875000 WV 00, 0
0000; 1068 000, VV 0.0 o
0.000. 929 .0W0" Vv 0.0 0
0.000 BRI R Lo 0
0.000 640 000" BB N 0

0,000 301812

v '
g



Data'Filer
Channck:
Sampte.any’
Qperator.{Inj):
Injection Date!
lnjccnon Mclhod ]
Run Time' (mm)
\Vor_gst_::ugn .
Instrument {IAj):

Faculty. ofScience
l\lng, ‘mongkut's Institute of Tethrology L.adkrabmlg

c: \su\r\ﬂatz\lc-ncw mng\” 03-515catibra
Mlddlc = I'ID RFhULTS
M:mual Sumplc
‘ NEE . )
0301772008 07:54:47:PM
) clstaridemo-testimethod newl.mth
13,487

Varian Star ¥1

mvolts g
25 g
|
| &
; ,,-‘h' a
| H -
5.0 i e
| Py 2
P g
.! f \._% g
/ g
t ! K ‘-:--h.‘____“_ l‘
2.5 i e
T T ———
1
{
: l]
[ N
I i
0.0 boeec]
A | - .
: 5.0
Peak Peak Name Result ) Ret:
No - l'une
_:(mln)
o ) i5.4095  0.939
2 MeOH 7218247 0.960
3 10.4737 0930
A 043 15385
4 1.3197 |az9
6 0.0261
7 0.0224
8 .0:0764 .
$ 0.0285
10 0.0171 236
1 0.0129  2.40
12 0.0169  2.443%
13 00115 2494
14 00098 2598
15 Nilipbenzene: 00076 4113
Totils 99,9919

Operator (Cale):

Calc Date:

Times Calculated:
Caleulatian Methad::
Instruimiénr(€ale);

g6

NEFE:

03717/2008:08:12:49

9: '

liq. nb"Oppm-‘! -middle. mlh
-Vnr(:m Stur it

Run Modec: .An;lly_sl_i )
Pc.aL Ma.nsuncmcnl Pc'hk-,.-\ll'éh
Calculation Typc Pereentr
Callbrullun l.-:\ el INIA
\’cnﬁmnon I‘olu.mce'. N/A
S §
* b : 3
75 10,0 2.5
Minutes’
Time Area Rél  Sép. Width Status  Group
Offsgt.  -(coutits) Ret  Code 12 Codes
{mia) Time (s'cc)
0.000 1769334, 000 BV 0.6 0
0.000. 8287865 000 WV’ 07 o
D006 1202571 000 VB 06 0
0.000- 49619 000 BV 0.0 0
0.000 150953 0,00 Vv i 0
0,000 2996 000 WV ‘00 0
(.000 2570 000, wv 0.0 0
0:000 3027 000 vV 0.0 0
$.000 3271 000, vV 0.0 0
0.000 1958 0.00, WV o’ 0
0.060 W81 000 WV 0.0 o
0.000 1937 000 VvV 0.0 0.
0,000 13170000 MV 203 0.
0,000 1129 000 Vv 45.6 0
-0.000 878  0.00 VB 1 0
0.000 11380901

' a v oy o
31/ 2.6 naadlasnTnunsuvesmsazmomnasglulasunF VNI 20 ppm ATIN 3



Dau File:
Channel:
Sample 1D:
épcntur (inj)
Injection’ Date:
tnjeciion
RupTim (min}:
\\’orl_ffsl;\ti‘é .
ingtrument {Inj):,

mVeits g
75 |
f
. g
5.0: TR <
L
i 5 .
R g
[N ;i
I y LY '
} N bed
A T
{ g
2.5 | R S
!
( H
.g]
[
by
0 ——ld
‘0.9 ....... _
50
Penk, ‘Peak Name. Result.(y
No
{ o s
2 McOH 2934379
3 0.5201
4 12517
s 00188
6 . 8.0201
1. Nitrobenzgne' 00164
Totdls. 100.0081

Method:

King. mongkut's Trstifute .Q't;.-']'"fi:c:'hnolrog);‘,'l:._ztd.kmbaqg_‘

c:‘slnr\&ala\ié:‘-’n’cw-_:gmgg\I 7-03-510Glibra * Qperator {Calex:

Middie = FID RESULTS,
Manial Sunple

NEE

03/1772008 02:46342 PM

“13.488

Varian Star 41

“"-:---,__,"W‘
75

R"c‘l'. Timies CAvea

“Time  Offsel (counis)

Aniig). (i)

0944 0000 32NNF

0.962: -0.001 7552157
0.000 42034
0.000 101168
-0.000 i519
0.000- 1623
. 0.000 1323
,-0.00i #082539

éi\.slnf.\d_enqg”-!g:sl\fhclHéﬂ:né\i‘I-.fﬁlh

"'.I'i.;nclf"(_:::ilg'ﬂialéﬂz _
Galculziion Mcthod:
tnstrument {(Calcy:
illun ‘Mode:

-Peak. Measuremeni:
Caleulation T'vpe:
Calibeation Level:

Merificalion Toleranéc;

‘NEE

87

053¢17:2008 06:07:43

=]

l;iq.‘nh40ppm3.i :middic.inth

Varian Star 41
Analysis

‘Peak .-\r_g:;l

Pcreent

N/A
N

——,
e
S

10,0
R:.l ‘Sep:-
Ret. Code
‘Time
000 BV
000 VB
'0.00. BY
006 Vv
000 Vv
.00, VWV
_000 B8

S et s o e

12,5
Minutes
Widih  Statox  Group
12 Coades
-{sec)
0.4: 0:
0.7 0:
0.0, 0
0.0 0
0.0 0
0.0 10'_
N Q.

: v v o
Ui 2.7 saadlasninunsuvesmsazawnnaigiuiulnsuudududu 40 ppm ATIN 1



88

Kifig mongkuf's Institute of Technology Ladkrabarig,

Data File: tesrandailicinéw-sung 1 70345 1\ealibra  Operator (Caltel NEE

Channel: Middle = FID. RESULTS: Calc Dae: 03/17/2008.07:29:09
Sample 1D ‘Manual Simple Times Cideulated: 9

Operator (Inj): NEE Calculation Method:  liq.nbdOppm-2-middic.mth’
Injection’ Dite: 0371772008 07:12:38 PM Instrumént (Cale): Varian.Star #1 .
Iijection Method:, elstandémo-testimethod new limul . Rum Mode: Analysis

Run:Time, (min); 13.487 Pcak Measurefnent: Peak Arca

Workstation:, Caleulaipn Type: Percent

Instrument (Inj):, "Varian Star #1 Calibration Level: NEA

Verifreation Tolcrunce: N/A

Avolts

:
C
75 - [
2 = g
3 :
5.0 [ £
Py &
! 5 .
. { \%‘.\-T“-“":}L»;;- .
28 S
! ‘-1 T e — S
N e
i
0.0° |- ot
BN — R e S - . ,
: "2.5. 5.0 7.5 0.0 2.5
“Miriules
Peak Penk Nime Resuft ()  Rél.  Time  Aréa ‘Rel Sep.  Width Status. Group
No T Time' Ofscl,  (counts) Ret  Code 122, Codes )
‘(min), M(Q\in) Time- {Sec)
A 293383 0917 00000 3131806 000 PV 1.0 0
2 MeOH- -6§:4808° 0963 -00000 7310186 000 VP 0.7 0
3 0.4622. 1388 0.000: 49339 000 PV 0.0, 0
4 146987 1418 0000  .I56398 000 WV 0.0, 0
5 00389, 2271  0.000 q1sd 000 vV 0.0 0
6 00531 2335 -0.000 5666 000 VV 0.0 0
7 00181 2412 0.000, 1930 0.00 WV 0.0, 0
8 00318 2965 0.000 33992 000 vV 0. )
9 00137 [Is05 00007 1460 000 VvV 0.0 0
10 0:0161 2548 0.000 1743000 VV 0.0 0
1 0.0217 21602 0:000, 3 000 Vv 00 0
12 00120 '2.638"  0.000. 1276 '0.00 VV 0.0 0
13 0.0103 2682 0.000 101 000 Vv 00 3
RE) 00096 ‘2718 0,000 02 000 vV 00 o
15 00103 2775 0000 1096 '0:00 v 0.0: 0
16 Nigobenzene 00ize 4108 b.000 1434 0.000 BB 12 0
Totals- 100.0001 0.000 10674791

: " vy o a
51U v.8 mraalnsnTnunsuveamsazmemnasg v luln swuduuty 40 ppm ATN 2



Data File:
Channel:

Sarmple 10D:
Operator (Inj):
Injection Date:
inj cetion. Method;
Run Times(min):
\\.’.u'r!:su\lion‘.’
tstrurient (1)

King mongkut's 1n$tﬁ;}t¢ uf Tgchnpi'dg}.’- Ladkrabang

ch\stardacatic-riew-zungh1 70375 ealibm - Operator (Cale):

- Middie = FID. RESULTS!
Mahia! Sampie

'N.EE )
03/17/2008 07:29:00 PM'

.esradenio-testimethod new l.mith

13.438

Varian Star 1

Calc Daie:

“Times Caleulated:

Calculation Method:
Instrumnent (Cale):
Run Mode:

Péak Mesisurcinent:
Calculation 'IT_\";;C:'
Calibration chg:i:

Niification Tolérance:

m\-’qll;'_ g
|
. i
7.5
g g
5.0 %’
P H
A :
T
2.5 ; h"“‘"-“..ﬁ__‘”;
|l
Y
y
0.0 |
,-.i.O"“ r———— l e . .
25 50 75
Péak Peak Nome, Result'()  Rei:  Time Area
No Time:  Offset:  :{counis)
(min)  {min)
1 16.1760 0915, 0000 1944566
2 147331 0933 010000 771112
3 McOH 61.3255° 0.960 0,000 8093399
4 03675 1382 0.000 44152
5 12390 1.409  0.000 148947
6 00257 2371 0.000 3095
-7 0.0314 ; 0.000- 3770
5 ,0:0184 0.000 pel}
9 0.0143 ) 0.000 724
H0- 0.0240 '2:45¢  0.000° 2885
1 00151 2489 0,000 1§12
12 0.0162 2602 0.000. 1947
.13 . Niirobéniene ~. . 00139 4103 -0.000 1669
Totals .99.9999 ‘0.000 12021196

.NEE

037172008 03:05:02°

?

tiq.nbd0ppm-3-middlemh”
“Yarian Star 41

Analysis
Peak Ared
Percent
N/A
N/A
Y, SO
100
Ret Code
Time )
0.00 BY
000 Vv
000 VB
0.60 BV
0.00 VV
000 WV
0.00 WV
0:00 VvV
000 vV
0.00 vV
600 WV
000 VYV
000 VB

125

89

e s ) i e

‘Minutes.

Width
"
(s¢x)
038
0.8
07
0.0
,0.0
0.0
0.0
0.0.
0.0
86.7
432
437
13

;Statug
Codes

Group

oo 0 CTod C 000 c a0

1 a vy o
gun a9 uanslasInunsuveIsazaeIAI§IN IHIASIIHFMYNUY 40 ppm ATIN 3



90

Facully ol Science
ng mong,l\ul s Insututc of Technology Ladkrab'mg,

‘Daca Files ‘star\daln\ng:«nc“ zung\l'l-OJ Slicalibra . Oper‘uor (Cl!c) NEE
‘Channel’ Middic = FID RESULTS Calc Dite: 03/18/2008 01:46:02
Sampic 10: '\danq;ll Sample. Times Calculated: k| '
Operator (Inj ¥ NEE _ Calculation Method; liq.nb60ppm-6:middie.mih.
Injection, Dalc; " 03/18/2008 (1:26:34 Ingtritent(Galel: Varidn Star §1
anccnnn Melhod: ¢\star\demo-testimethod newl:mih Ruin Modé: Anaf)ms
Run Time (piin): 13.487. Peak Mcasurement: Peak Arca
Workstation:. “Caléalation Typé: »Puocnl
Instrument-(Inj ) Varian Star#1 Calibration Level: N/A.
Vcnhc.mon Tolerance: “WA
Avolts | g
: g;
3
25
{ ! ..g'
8 ¥
R ¥
.50 I 2
. A =
oA
N e
B T
2.5+ ] : T T,
L. ‘ S
! ~-‘h_"“"“""--—-zs..‘ .
i T e T ————— -
\ 1 T
o
0.0 I;_._
!1
10 | ~, ; | e ;
i L5 5.0 75 10.0 12.5
‘ Minutes
Peak: Peak Name Result () Ret. Time Area Rel Sep..  Width Status Group
No "7 Time Offsét  (caunts) Ret  Code 17 Codes
{min)  (min) Time (secy
I McOH 97.5365 0962 -0: 00) 8862848 000 BB 07 0
2 0,550, 1385 0,000 49527 000 TF 0.0 0
‘3 ‘1.5908 1412 0:000 A4dss4 000 TF 0.0 0
a4 00698 .19 0.000 6339 000 TF 00 o
K 00391 2275 0,000 3549 0.00 TF 0.0 )
6 00326 232 0.000 266 0060 TF 00 0
7 00311 2365 0.000. ‘2828 000 TF 0.0 0
8 0.0550 2465 '0.000 5078 000 TF 00 .0
9 00469 12332 0.000 4260 008 TF 0.0 0
10 00378 2897 0000 22824 000 TF 0.0 0
¥l Nitobenzene 00245 2401 9.000. 2227 000 BE RA o
Totals, 100. 0000 -p.001 Y086700

4 a vy v
37 %.10 uaaalnsnInun B 502 18INAIFIH IHIA LNV 60 ppm ATIN |



7 ~ Faculty oifs_éicnpe
King mongkuf's Instituteof Technology Ladkrabang

¢lstandaialic:new-zunghi 7-03:51\calibra  Operator Calc):

Daia File:" z i
Channgl: “Middlc =FIJ RESULTS:
Saniple 1D:” ‘Manisal Sample
Opcrator {Inj). NEE-
Mnjegtion. Date; -03/18/2008 12:15:49. )
Injection Method: cistar\demo-testimethod new I'n
Run.Time (min); 13.488
Warkstation: :
tnstrument {in}):. Varian Slar#
:meils‘! E
g
fl
i
75 i
E lg;
1 ) :'
| ’:
5-0—-; : [ii \") 3“
L
T \Fs
i A
.
\25 I ——
1]
1
E ‘l'
0.0, |
"IIQ m!‘_‘ - : N
c o 25 5:0
Peak Peak Name ‘Result ()
No ’
. MeOH 98.0502
2 . gaT01
3 13383
9, 0.0704.
5 0.0245
6 ‘g.g)‘za_é.
7" . Niuobengenc' 00228
Totnls 99.9999°

1l‘h

Ret..
Tine
(min)
0.958
1384
r432
2.188
2,308
2;4;8
4106

Calc Date:

Times Calculated:

Caleulation Method:

tnstrument (Cale):

Rin:Mode:

Pcak Measurement:,
" Calculation Type:,

‘Calibriion Level;,

g1

NEE

03/18/2008 12:31:12
3.
liq.nb60ppm-5-middleanth’
Varinn Star &) )
A ﬁnlysis

Peak Arca

Percent.,

NIA

Verifidition Talérance: N/A

75,

Time Arca
Offser:  (counts)
(min) ’

0.000° T008355%

4.000. 48350,
0,000 137629,
0.600 721
0.000 2522
0.000. 2426,
-0.000¢ 2347

- G:000. 10284068

10.0 12,5

Minytes
Ret Sep.  Widith -Status  Giv
‘Ret  Code I Codes

‘Time (sec)
0:00  BP 0.9 0
(N 0.0 a
0.00 VvV 0.0 0
000 Vv Q.0 0
000 Vv 0,0 0
0.00 vV 0.0 0
000 BB 121 0

. o v 2 4
31 4.1 nanalasnTnunsuvesmsazmzmnasg i ulasuudutuiu 60 ppm TN 2
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. . Faculty of Science: .
‘King morigkut's Institute 6f Technology Ladkrabang

Data File: «cistandamie-new-zungicalibration ‘Operator(Cle): NEE

CHannel: Middie = FID RESULTS: “Cale Date: 0371972008 10:29:03.
Sample 1D: Manunl Samplc Times Calcufated: 3 )
Operator (Inj): ‘NEE. | “Calculation Method:  liq.nb60ppm=9-middle:mthy
Injection Dates 03/19/2008 10:10:35 PM Instrument (Cale): Marian Star #1

Injection Method:: cistar\demio-testuncthod newl.mih’ ‘RupMede: Anulysis -

Run Tifne (min):’ A3488 7 0 T Péak Measurement:: - Peak Afea

Wdrksm'g,ib\n:’f; ' ' ' Galculition Type: Pereen(
"Instriment (Inj); -Varian Siar #1 Calibration Level; NiA

Verification Tolerasice: N/A

75

mivotts. E
¥

AR

e UZTObRNZEOE {4,106

5.0+ A :
P
q Ny
e \§
/] ~——
251 ' l e
i “"“—-,.'\N\.__
l N
i l — S
| —
|
\
0.0
.0'9 e ..N...«.—,...m_T P . ; EE. i'. -
25 5.0. 7.5 10.0 12.5
. . ) Mintes
Peak Peak Name, Result().  Ret.  Time  Area Rel  Sep. Width Status  Group
No " Time Offset-  (counts) Ret  Code 1”2 -Codes
(min}  (minj ‘ Time (sec)
1 MEOH 083205 0960 -0.000 10268962  G:00 BF 0.7 o
2 04579 1386 0.000 47816 000 PV 0.0 0
3 11364 1418 0.000 118682, 000 VV 0.9, 0
4 00541 2095,  0.000° $652 00 WV 0.0 o
5 Nitrobenzenc: 0.0220 4106 -0000 ___ '2306- 000 BB 12 0

4 , .
§11 .12 naaddasninunsuvesmsazmemnasg i lulaswudududu 60 ppm nian 3



93

King mongkuts institute ol 1echnology l.adkrabang:

Daa File;: ‘eisfardataNic-nicw-aurigicalibration Opéfator (Caley: NEE

Chaririet: Middle = FID .RESULTS, “Calc Date: 0371972008 11:41:51
Sample I1D: *Manual Sample, Times Calculated: 3 ) .
Opc?(og'{lnj")w ‘NEE o ‘Caiculition Method: lig.nb&0ppm-1 1 -middle.mch
Injection Date: *03/19/2008.11:25:43PM Instrument (Cale): Varian Star #1

Injection. Method:. cismrdemo:testimethod newl.mth Rin'Moder Analysis

Run Time {min): 13:487 Penk Measuremnent: Peak Area -

workstation: Calculution Type: Percem

tnstrument (Inj): Varian Star #1 Calibration Level: NIA

Nerification, Toleranice:  N/A

mvolts I g
?

7.5 -
R R &
oA &
3 L
,Il 4 8
H L} g
P :
50 i -\_\ g
N
i N ]
: =]
[ —_
254 i T
e
| | ] S
; S T e
Co T — e
] K
]
o.d—-[__
-10 i i l ! o : i
25 5.0 7.5 100 125
Minutes
Peak Peak Name: Resulf) Ret.  Time Arén Rel Sep., ‘Width Suatus Group
No! Time OffSct (counts) Ret Code: 122 Codes
(mig)  (imin) Time {secy
] 59380 0925 0.000 614597 000 BV 0.6 0
2 McCH 91.025¢ 0953 0,000 9427640 0.00. WP 07 0.
3 ‘05991 1386  0.000 62048  H.00. PV 0.0 ‘0.
4 19599 1415 0.000 202988 000 VV 0.0, 0
5 00853 2406, 0,000 '883]  ‘0.00  wv 0.0 0
6 00337 5398 0.000- 3388 000 vV 0.0 0
7 0.0345 2431 0.000 3574 000 WV 0.0, 0
8 0,0303 0.000. 3136 000 vV 0.0 0
9 ,0.0364 0:000 3767 000 Vv 0,0 0
to :0.0405 .0.000. 4197 000 vV 0.0 0
H 0.0433 -2 0,000 4487 0.000 VV 0.0 -0,
k2 0.0207 2:702. 70.000 72140 000, VV 0.0 0-
13 00279 2755  .0.000 "2885 000 WV 0.0 0
14 00225 2795 0.000 330 0.00 vV 0.0 0
15 00514 2929 0.000 5328 0.00 vV 0.0 0
16 00364 3018 0.000 3766 000 VY 0.0, 0
17 Nitrobenzene 0.0198 4.108. :0:.000 205 000 BB _ 12 0
Totals .100.0001 0.000 10357154

31 0.13 naaslasanTnunsuvesmsazmsmnasgdlulasiwusududy 60 ppm a3an 4



Data File:
_Chonnely
Sample 1D
Operator ¢Inj)::
Injection Date:

Injcction Méthod::

_Run Timg (min): 137487
Workslaiion_:
Instrument {Inj): Varian Star £1
! =
mVolts | 2
|2
i 3
i
!
75 - '
5;0 P
i
Y
| | \
| \A\.\-—_.a.a—_u-———-_‘__;
i
215" |I
]
i t
1 ll
i
0.0~
G4
s
Peak Penk Namie'
No’
) MeOH
2
3
4 Nitrobeniene,
Totals

94

A HIVOERULS INSUUW U1 LECHNUIORY LAUKIHDAng

‘standatitic-new-zunglcalibration
Middlé = FID"RESULTS

‘Manual Sarple
NEE

037192008 09:53:19 PR
cistardemo-testunethod_pew,l.mth,

troberizend (4.107)

r———

e

T
\-‘;
5.0,
Result (3 Ret.
Time
(min)
983925 0961
04801 1384
1051 1.401
00213 4107
100.0000

Qerator (Galcy.,
Calc Daze:

Timc‘.% Caleukaicd;
‘C"nlp‘ulgliéﬁ Mmhod
Instniment {Cale):

NEE _
031972008 10:09:29

3
Iiq.0b60ppm-8-middIe.mli
Varian Star.#1’

-Rufi Mode: Analysis
Peak Measurement; Peak Arca
Calculation Type: Percent
Calibration Level: N/A
Verifieation Tolemnee: NJA
e T
e
T N -
e
P i i
7.8 100 2.5,
Minutes
Tiie Arca Rél-  Sep.  Width Stitus  Group
Offser  (counts) Ret  Cede’ 172 Codes
(miri) ' Time (sex)
0000 9240193  0.00: BB 06 0
:0.000. 45090 000 BV 0.0 0
§.000 103871 0.00 ¥V 0.0 0.
0.000 1997 000 8B 1.2 0
0.000 ‘9391151

310 .14 waraalasmninunsuvesnsazawmnasgrululasiuududutu 60 ppm a3a0 5



95

Datg Filé: 'cé\%lii‘r':dauﬁc:ll;\f-zungsI'I-OJ-S Ncalibra  Operator (Calc):: ‘NEE B
Channel: Middie = FID' RESULTS T CaleDae! 03/17/2008 08:47:15'
Sample 1D: ‘Manual Sanple ~Times Calcilatcd: 4 . -
Operator (Inj): NEE: Culcutition Method:  Yig.nb60ppm-d-middic.mih
Injection Date: 03417/2008-08:32:01. PM tiastrument (Calc): "Varian Str #1 T
Injection Method: 'c:\ﬂ:l;ﬁdqm‘q-'t'g:"_s_t“mcﬂ\gd;np\ﬂ.m\h Foun Mode; -Aanlysis
Run.Time {min): 13:487 “Peak Measurement: Pcak Arca
Workstation;« Calgulation Type: Percent
Instrument (Inj):. *Varian Sar, #1 Calibration Level: N/A
Verification Tolcrance: ‘N/A
mv'o(f;l g
-
il
AR i
i
5 g
- o
5.0+ .,l\\ $
iy E
¢ ! 3 :
RN
U VB |
25 | iy e '~—~\.j;,
I e
Co R
P
J-ﬁ*{
Y o
-1.0 - -y e e T | — ; o ;
: 3] 50! 75 100 s
Minutes
Peak Peok:Name Result Ret.  Time. Area Rel© Sep.  Width Status  Groyp
Na ‘ Time 'Offset  {(counts)  Ret  Cede, {2 Codes
{min) (mia). Time (sec)
| 0.934 D000 2387590 000 BV 1.6 0
2 McOH 0961 D000 8317217 000 VB 0.7 0
3 1388 0.000 48172 0.00. TF 0.0 0
4 1422 0.000 162651 000 TF 0.0 0
5 2316 0.000 10285 000 TF 0.0 0
6 2448 0.600 287 000 CTF 0.0 0
7 2498 0.000 4760 000 TF 0.0 0
3 2592 00000 2584 000 TF (00 0
9 2635 0.000 2503 000 UF 0.0 0
1 2765 0.000 3398: 000 TF 0.0 0
1 2934 0,000 2353 000 T 0.0 0
12 3037 0000 2010 600 TF 0.0 a
13 Nitighenzene 4109 <0000 2178 000 BB 13 .. 0
Totals 0.000 11043608

i a vy & =
Jun v.15 uaaslnsanInunsnvesmsazoeannigiu lulasiuuduungu 60 ppm AN 6
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‘King mongkut's. institute of ‘I'echnology:l adkrabang

Daia File: cstandatatic-new-zimgicalibration ‘Operdtor (Calc}: NEE B

Channel: Middie = FID. RESULTS ‘Cale:Date:. 0371912008.09:51:52
Sample ID: Mq.nu:fl Sample, Times C :lcui:ucd: k]

Operntor {Inj): NCE . Caleulation Method: liq.nbGOppm-7-middic.mh
Injection Date: 03/192008 09:35:47 PM {nstrument (Cale): Varian Star #t
Injection-Method: cistardemostestunethod newl.mth - Run Mode: ’ Analysis

Run Time (min): £3.488 Peak Mcasurcment: Peak Ated

Workstation: Calculaiion Type: Percent

Instrumient {Inj): Varian Star #1 ,Cglibratlliéﬁ Levek NI

‘Verification Tolerance: N/A

mvolis g
5,
2.5 i
3
3-",
g | \
5.0° ; Y\ 3
P
, I \ g )
s
T
25. ' | T
' ""-‘-“'-N.U__'_
1 I
I
060
A0 e : 5 , Lo " |
2.5, 5.0 7.5 10.0 12.5"
Minuies.
Peak Peak Name Resuli ) 'Ret.  Time- Area Rel Sep.  "Width Status. Groug
No Time; Offser  (counts) Ret  (Code- 12 Codes '
(inin)  (min), Time (5e€)
I 078 881 0600 10046 0.60 BBV 07" 0
2 924261 0.945  0.000 792847 000 WV 12 0
3 McOH 881075 .0:9%60  0.000 7558000 000 VB 0.7 0
4, 05706, '1.383  0.000 48943 000  BY 0.0 0
s 1.5821° 1408 0.000 135719 000 VV 0.0 0
6 0.0499 0.000 4283 000 VV 0.0 0
7 0.0369- 0.000 3162 000 wv 0.0 0
3 0.0609, 0.000 5226 0,00 WA 0.0 0
9 0.0350 0.000 2099 000 VV 0.0 0
‘10 0:0338' 0:000 2903 0000 VvV 0.0 0
" 0.0439 0.000 3764 000 WV 00 0
2 0.0305 0.000 2619 000 WV 0itr 0
13 0.0369 0.000 31622 000 WV 0.0 0
14 I 0.000 2336 000 WV 0.0 0
15 Niirobenzenc | 4105 .-0.001 2146 000 BB 1.2 0

Totals® T 99,9999, 0001 8578155

v 1
w o

51U v.16 nanslasininunsuveamsazavnasg i lulnsiuuduindu 60 ppm afan



Data File:
Chanpel:

Sumple DY
:l’)pcral.o(‘(vlnj).'-
Injection Date:
Injection Method:
Run Thie (min}):
Workstation:
Instrument (Inj):

. . Faculty of Science
King mongkut's [nstitute of Techpology Ladkrabiing

.c;:‘zstir‘ﬁa;ﬁ\ic-rigw-fi»_u'ri‘g\I‘7'-403:5 licalibra  Operator {Calck:
‘Middle = FID RESULTS

Manual Sample
NEE

“03H772008 093154 PR{

¢\star\demo-tesivmethiod newl .mth

13:487

Varien Star 1

mvolts ! g
i 8,
S
75 1 -
i B
| g,
i 4 =
! I &
| § 2
5.0~ I §
i !
-
1N
| i) e
25 ‘. "‘*"‘-—.._,___m
|
i
g
'}
Y R e—
-1.0 — -
2.5 5.0
Peak Peak Name' Result (} Ret.
Nu, o Time
{min)
I “McOH 98.3131 0957
2 03843 1,380
3 %42 raos
b 00767 2188
5 0.0435 2310,
.6 Niroberizenc 00282 4097
Tofals 100.0000

Cale Date:

NEE

97

03/17/2008 09:41:07

Times Caléulared: 4
Cnleuldtion Meltiod;.  “lig.nb80pp
[nslrpg;iéql (Cak;ﬁf Narion Star 41
Run Mode: Analysis’
Péak Medsurcriient?’  Péak'Area
Caléuladon Typei . Percent
Calibration Level:, NIA
“Verification Tolerance; N/A
i S -
— N

75" 10.0.
Time Arca Rel  Sep:
Offset  (counts) Ret  Code,
{min} *Time.
0.000 11396005 000 BB
0,000 44536, 000 TF
0.000- 133790 000 TF
0.000 8896 000 TF
0.000 5040 000 TF
-0.000 1273 0.000 BB
0.000 11591639

:3-middie.nith-

125
Minutes
Width. Efalus Groop
12 "Codes
(]
0%
0.0
00
0p.
0.0
12

2 c oo s o

3 a4 v ov o o
g‘lj‘ﬁ .17 Ilﬂﬂwﬂﬂ§N1iﬂllﬂﬁﬂ‘llﬂﬂﬁ1593fl]UNTﬂig]ﬂlluiﬂﬂﬂucﬁul‘Uu‘Uﬂ 80 ppm AIIN 1



98

acully of Suenw
King-mongkut's lnsmult of Tegchnology” dekrabang

DataFiley < \suﬂ.dam\m-n:\\-zung\ﬂ £3:-51" scatibra Operator (Calc): NEE

Channel:’ Middle =FID RESULTS Cale Date: -03/17/2008,09; 55729,
Samptc Tty Manual Sumple Times Caleutated: 3

Operator (Inj): NEE C nlculnuon Method:  lig.nb80ppm-J:middle.mib
Injection Datc! 037172008 09:38:53 PN lns!rumem (Culc) Vasian Siar #1

lajectian Method: crisinfdernostesiimethod new I.mth Run Mode: Analysis.

Rui¥ Time {min): 13.487 Peak- Mcasurement: Peak Area

Warkstation:. Cnh,ul'll!nn Type ‘Percent,

Instrument (Inj); * Varian Star it Calibration:Level: NA.

Vefifigntion Tolernee: N/

“mvolts g
|
i
75~
|
| 5
1 §
5.0 I [ g
\ ‘ I‘L
T
T -
i T -,
2.5 ; R
| e
!
K
X —
.’_0..‘.4;_.. —_— r . _T>,_*..‘ — | - PR r ) - e |
25 50 7.5 Moo 125
Minutas.
Peak. Peak Name' Result():  Rét.  Time Aen Rel  Scp.  Width Siatus  Group
No T Time " Qffset  .(counils) Ret, Code 172 Codes
(mm) {min) “Fime {scc)
1 ] 17,8517 09.3 .0.000, 1779190 000 PV 0.8 o
2 McOH 707680 0960, 0000  7IIN26. 000 W 0.7 9
3 04814 1384 0.000; 46637 0.00 PV 00 0
4 16322 1432 0000 L58LE0 -0.00° WV 0.0 9
5 7 .0,000 3§42 000 WV 06 0
6 0.000 2759 000 WV 0.0 9
7 0.000 (5665 000, WV 0.0 0
§ 0.000 2739 0.00° VvV 0.0 0
9 0,000 3472 0000 VWV 0.0 0
10 0.000 4661 000 WV 0.0 0
11 Nitrobemgene 0278, 0.000 2696 000, BB i2 0.
Totals .i00.0000 0.000 9637006

i a v v o o
11# v.18 amalasinTnunsuvesmsazmmna g ulasuuFuduty 80 ppm AN 2



o Fagulty of Science.
‘King mongkut's Institute of Te¢hndlogry Ladkrabang

Data File:. ‘cr\saratatic-néw-Amg\] 70355 \chiibid “Gperator (Cale):
Channel: ‘Middle = FID’ RESULTS {ale Date:

Sample ID: ‘Manua) Samplé. Times.Calulated:
Operator (inj): NEE.. Caleulation Method:

Injection Datex,
Injection Method:

‘Run Time{min}: 13.488
Worksiation: .
Instrurivght (18} Varian Star £1

mvolts. g
§
fé
, I
7.5 i
|
I e
s
\ 3 ‘L\
5.0 Pl
Y
P
h i 8
!, | 8
N by o
. S
3 \"""‘“'ha-».
2.5 i
;
1
i
t !
) n
[
0.0 b
U1 Y8 TR e
hs.
‘Peak Peak Name
N
l -
3 MceOH
4
5 .
6 Nitrobenzéne
Tétals

03/18/2008 01:44:05
cistaridemo-tesiinethod new!.mth

E)
Z
2
g
-
]
.
e
50
Result (), Ret.
"yl‘i‘rn‘ei
(_miu)
223307 0928
75.6054°  0:961
0.4569. 1.386
L5445 1418
0.0359  2.625:
00267 4104
100.000t

[nstrument {Calc):

-Run Mode:

Peak Measirericnt;
Caleulation Type:

Caijbrition

verification Tolerance;

Level:

NEE:

99

0371872008 02:0!_:00

3

lig.nb30ppm=4-middle.mth
Varian Star #£1

Analysis,

Peuk Area

Percent

NiA
N/A

'“‘H“;’L“N-m_u. ‘
2.5 10.0
“Tigie,  Arta el - Sep.
Offseét {counis): Ret -~ -Code.
(min) ' Time'
0000 2793571 000 BV
0.000 9465013 000 VI
0.000 57194 000 TP
0.000 193354 000 TF
0000 4488 000 TE
-0'001 3342 000 LB
<0001 12518962

125
Minytes
Width Status  Group
12 Codes
(3ed)
0.5 S0
0.8 0
0.0 9
00 0
0.9. ¢
13 0.

1 a Yy oy o o
g v uaaslnsininunsuvesansazmennIgIuinlasuudgny 80 ppm A3IN 3



‘Data File;
‘Channel:

Sample (D:
Operator ({n]);
Injection Date:
Injoction Method:
Run Time {min):
Workstation:’
Instrument {Inj);

B Faculty of Science
King: mongkut's:instituie of Technology Ladkrabang

cstirdatalic-new-2ungh1 7-03- 5 calibrs  Operator {Cale):

Cale Date:

Times Caleuloted:
Caleulation Method:”
Instrsment (Galc):

Run ¥0dé;

Peak Measurement?
Calculation Type:
“Caljbration Level:
Véritication Tolerdnce:

Middle = FI) RESULTS
Manual;Sample

NEE .

Q371272008 11:V1:04 PM
Erstandemo-testmethod new lanth
13487

Varidn Star 4

mvols | g
g
j i
75 { I &
it h
H H LA
i §
[ ¥
5.0 | L
ool
O
! 1[ L 4
L g1 i
2.5, :K l 1 “'""‘"‘*__,___.H‘-
i o T
. i
oot
0.0 },___.L;.-
i
<10 | - - N —— J— p —
2.5 "S5.0
Peak ‘Peak Name - Result () Ret!
No Time
(min)
! 17179  0.925
2 143349 0940,
3 McOH 66.5945  0.961
4 04414 1384
5 12437 ran
6 00458 2.162,
7 0.0345.  2.229
8 00307 2293
Y 0.0162  2.353
10 0.0106, 2.40l
1 00160 2453
12 0.0099.  2.494
13 0.0088° 2572
14 Nilrobenzenc 00339 4.113
Totals 99.9999

- i

7.5
Tiine Aréa
Offset ‘(i’:i_:qri‘vs)
(min}
0.000 1965446
0060 1640055
-0.000 7619073
0.000 50500
0:000 142295
0.000 5241
0.000 3950
0.000 1510
0.006) 1859
0.000 1209.
0.000 1835
0.000, LIET
0.000 1006°
0,000 1377
0,000 11340990

100

NEE,
0.}/1‘7!2003 11:55:03

n
»I';q:n"l;lOOban'-Z-m,id'dlc.nuh
Varian Star #1

Analysis

Peak Arci

Percent

N/A
NI

Yio.0 125
Minutes
Rel Sep. \’V"ingh ‘Status Group
Rei  Cadel 172 Codes
Time (sec)

000" BV 0.6 -0
0067 wv 0.0 )
000 V& 0.7 0
0.00 v 0.0 0
0,00 WV 0.0 0
000 WV 00 0
0.00 Vv 0.0 0
000 WV 0.0 0
000 vV 0.0 0
000 vw 0.0 0
000 WV 010 0
000 WV 9.4 0
000 VV 465 0
000 8B 13 o

4 a oy o
1145 v.20 saslasininnsivesmsarmsnasg i uiasunEUTNTY 100 ppm AT



King mongkut's instituie of Techinology Ladkrabang.

1!?5édlgy-'of Science

Data File: SAstandatatic:new-zing\17-03-5 1icalibra  @perator (Calc):
Channel: , Middle=FID' RESULTS Cule Dae;
Sample’ ID; “Manuzl Sample Times Calculated:

Opcrutuf'(lﬁjjé, “NEE
Injection Datc:
Injection.Method:

Run Time{min): '13.487
Workstation:
Instrument (Inj.): Varian Star #1
myolts g
7.5
]
PR}
AN
, i
50 Py
; .
! i
| \B
{1 el
» i TR ———
.2:_5; ! H :
i!
:i’
i
! ¥
0.0 e
_1‘:0. ___3
B 25
Peak- FwE.Nnme
No
l -
2 MeQH
]
4
5
3
7. Nitrobenzgne, |
Totals

_03/18/2008 12:33:367
cristardemo-testimeihod new1.nth

flarsbenzena (4:107)

5.0

Result ()

7.6807
89.8192
0.5713
1.7887.

0.0604

0.0417
0.0381
100.0001.

Ret.
-Time
{min)

0.939

0.963

1.388

1.401

2355

2535

4,107

" Calculation Method:

Instrument {Calc}:

NEE

03/18/2008 12:49:37

3

liq.nb) 00 ppea-6-micddic:mih.
Varian Star #1

e e

Run Mode:’ Analysis
Peak Mcéasurement:  -P'eak Area
Caleulatiof Type: ]P_g:_r:‘_"cm_
Culibration Level: N/A
Verification Tolerance; N/A
"‘"--.-._,_‘_r\
\M“\H-«-.;._::‘-H._
75 10.0
Time.. Arcy’ “Rel Scp:
Offset. (counts) Ret Code
{min) Time
0.000 712755 000 BV
o000 "¥335096 000  vp
0.000° 33013 0.00 PV
0.000 165988 Q.00 vV
0.000: 5007 0.00 Vv
0000, 3867 000 v
0.000 3536. 000 BB
0.000 9279862

. ‘U_Z'
[¢114}

101

yas |
Hinutes *
Width  Statos  Group
Codes
1.6 0
0.7 0
0.0 0
0.0 0
00 0
0.0 0
1.1 0
o a

510 2.21 uraslasininunsuvesmsazatennasg i lulnsiwudududsy 100 ppm 3N 2



Data File;
Channel:
. Samplé i0;
Operator {Ij):
Injection Date:

injection Method: -

. Rin Time {niin): 13.487
Workstation: .
Instrument.(Inj): Varian Star 41
mvolts, g
]
2 -
g
7.5 A
& g
R 2
5.0+ by
J "\\
11 \
il \
t
SN
. ! ) et
2.5 ) T ——
L '
I
i
L
0.0 o
-1.0- -—- :
25 5.0
Peak Peak.Name, Result () Rt
‘No “Time
{min)
1 237997 0,946
2 McOH 5678 0960
3 04393 13841
4 11576 1421
5 Nirobenzene :().01536 4.107
Totals. 100.0000

estardathic-new-zungh17-03-5 1\calibra

L E'aculty of Science
King mongKut's Institute of Techinology Ladkrabang

Middlc = FID RESULTS:

Manial Sample
NEE’

03/1872008-02:23:40

cAstar\demo-testimethod newt.mth

Operntor (Cale):

‘Cale Date:

Times Calculated:
Calculativn Mcthod:
Instrument (Calc):

Run Mode;

Peak M_g:tx@jri:ménl;
Caleilation Type:
Galibration Level:
\{g‘:_riﬁc.i;xvi_inn Tolerancts;

Ty -m_u-__'.__ —
f
75
Time Area
Offsel  (counts)
(min_) S
2803261
.0.000; ‘8783022
19:000° 51746
0.006 136349
0000, 119
0.000° 11778571

NEE

102

03/1£42008 02:39:59

3

Fiq.nb 100ppMi-8-middIé. mth

Yarjan Sta
‘Analysis
Pcak Arca
Percent
NiA

N/, A

e

v

r#l

10.0°-

Rel:  -Sip.
Ret:  Code

“Time:
000 BV
0.00 VB
000 BY
0.00° "v¥
000 BB

S et s

125

Minutes
Widilhi Status  Grd

172 Codes
Ss{:c)

0.6 0
0:8: o
0.0 0
0.0 0
13 0

L] "J d’
51 2.22 saaslasininunsuvssmsazaosnasg i Iulasuudududu 100 ppm TN 3



103

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

Data File: c\standatatic-new-zungireal vary Operator (Calc): NEE
Channel: Middle = FID RESULTS Calc Date: 03/20/2008 04:39:33
Sample 1D: Manual Sample Times Calculated: 3
Operator (Inj): NEE Calculation Method: vary-11250-f3-middte.mth
Injection Date: 03/20/2008 04:23:34 Instrument (Celc): Varian Star 41
Injection Method: cistardemo-testimethod new1.mth Run Mode: Analysis
Run Time (min): 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
“-Instrument (Inj): Varian Star #1 Calibraticn Level: NFA
Verification Tolerance: N/A
rnVoItg
7.5
2 2 g
% 5 <
/ .\ 5
5.0 I 3
i‘ N\
! BB
i T e l\"*w-\.,.
|
1 l
J
0.0— A"
_0_9__._._._....‘,..,,—_ fmp e : v e £y < - - -
E1 2 1 4 5 6 7 !
Minutes
Peak Peak Name Result Q Ret. Time Area Rel Sep. Width Status  Group
No Time  Offsel (counts) Ret Code 12 Codes
(min)  (min) Time (sec)
1 16.4925 0936  0.000 1725853 000 PV 0.6 4]
2 MeOH §1.2520 0961  -0.000 8502561 0.00 VP 0.8 0
3 0.5069  1.385 0.000 53039 000 PV 0.0 0
4 1.5240 1.408  0.000 159479 000 VV 0.0 i}
5 0.0312 2260  0.000 3264 000 VvV 0.0 0
6 0.0607 2.328  0.000 6356 0.00 VvV 0.0 0
7 0.0246 2408  0.000 2576 000 VvV 0.0 i}
8 0.0487 2462  0.000 5099 000 VvV 0.0 0
9 0.0207 2.595  0.000 2168 000 VV 0.0 0
10 0.0199 2,763 0.000 2078 000 VV 0.0 0
11 _ Nimgbenzene 00188 4105 _ 0.000 1964 000 _ BB R
Totals 100.0000 0.000 10464437

Ui 0.23 namalasinTnunsuvesmsazaeanasgidlulanuudsudaudu 500 ppm N8a5

'
=i

M3 1ria 250 HaaaATABUIN ASIN 1



Data File:
Channel:
Sample ID:
Operator (Inj):
Injection Date:

racuity Ui slience
King mongkut's Institute of Technology Ladkrabang

cstan\data\ic-new-zungireal vary
Middle = FID RESULTS

Manual Sample
NEE

0372072008 04:07:16

Operator (Calc):
Calc Date:
Times Caleulated:

Calculation Method:

Instrument {Calc):

NEE

03/20/2008 04:22:36

3
vary-1250-2-middle.mth
Varian Star #1

Injection Method: ¢:\star\demo-tesi\method newl.mth Run Mode: Analysis
Run Time (min): 13.488 Peuk Measurement: Peak Arca
Workstation: Calculation Type: Percent
instrument (Inj): Varian Siar #1 Celibration Level: N/A
Verification Tolerance: N/A
1Volt5_ g
g
7.5
® T
H \‘ :
€
[N g
[y :
5.0 | . g
el \\ 2
| N f
| : ;
2.5 | T
: | e
!
1
|
8
\
0_0—.— P ]
I Y S T p— . . : ; e
! i 2 3 4 s 6 7 i
Minutes
Penk Pcak Nome Result () Ret, Time Arca Rel Sep.  Width Stutus  Group
No Time  Offset (counts) Ret Code 12 Codes
(min)  (min) Time (sec)
I MeOH 97.6609 0959 0000 9783827 000  PB 08 0
2 0.5641  1.385  0.000 56512 000 BV 0.0 0
3 1.6277  1.416  0.000 163066 000 VvV 0.0 0
4 0.0379 2.191 0.000 3798 000 VvV 0.0 0
5 0.0250 2.234  0.000 2508 000 VvV 0.0 0
6 0.0321 2294  0.000 3219 000 VV 0.0 0
7 0.0342 2361 0.000 3424 000 VvV 0.0 0
8 Nitrobenzene o0i8! 4112 -0000 1813 000 BB 1.1 0 .
100.0000 0.000 10018167

Totals

310 v.24 yeaslasininunsuvesmsazaminasg i lulasiuuduendu 500 ppm N6AN

v '
o

M3 1via 250 HaaansneIN ATan 2
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105

King mongkut's Institute of Technology Ladkrabang

Data File: c\star\data\ic-new-zunghreal vary Operator (Calc): NEE
Channel: Middle = FID RESULTS Calc Date: 03/20/2008 12:17:32
Sample 1D: Manual Sample Times Colculated: 3
Operator (In)): NEE Calculation Method: vary-f1300-f4-middle.mth
Injection Date: 03/20/2008 12:00:47 Instrument (Calc); Varian Star #1
Injection Method: c\star\demo-testimethod newl.mth Run Mode: Analysis
Run Time {(min}: 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (In): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
nVolts g
g
7.5— %
® g
[N 3
![ '.\ g
5.0— I N g
i \ 4
. %rv I
Schg T & k
T |
2.5 f I L
1
0 J
Y
0.0 e Ao
o2 1 ) 5 4 s |3 oo
Minutes
Peak Peak Name Result () Ret. Time Aren Rel Sep. Width Status Group
No Time  Offset (counts) Ret Code 172 -Codes
(min)  (min) Time (sec)
1 14.7661 0.941 0.000 1793554 0.00 PV 1.1 0
2 McOH 82.8149 0962 -0.000 10059022 0.00 VB 09 0
3 0.5124  1.387 0.000 62240 0.00 TF 0.0 0
4 1.6826 1412 0.000 204381 0.00 TF 0.0 0
5 0.0352 2435 0.000 4281 0.00 TF 0.0 0
6 00188 2492 0.000 2281 0.00 TF 0.0 0
7 0.0256 2.528 0.000 3113 000 TF 0.0 0
8 0.0225 2.585 0.000 2734 0.00 TF 0.0 0
9 0.0236  2.622  0.000 2862 0.00 TF 0.0 0
10 00171 2702 0.000 2073 0.00 TF 0.0 0
11 0.0202 2.758 0.000 2452 0.00 TF 0.0 0
12 0.0215  2.795 0.000 2612 0.00 TF 0.0 0
13 00236 2932 0.000 2871 0.00 TF 0.0 0
14  Nitrobenzene .. 00158 4110 000! 1921 000 BB 12 0.
Totals 99.9999 -0.001 12146397

2

31U v.25 nanslasintnunsuvesmsazawinasg I ulasuudududy 500 ppm v

(4 )
o &

M51na 250 adansAend adan 3



Facuity of Science
King mongkut's Institute of Technology Ladkrabang

106

Data File: c\stardatalic-new-zung\real vary Operator (Calc): NEE
Channel: Middle = FID RESULTS Calc Date: 03/20/2008 12:36:14
Sample [D: Manual Sample Times Calculated: 3
Operator (Inj): NEE Calculation Method: vary-f1300-f3-middlc.mih
Injection Date: 03/20/2008 12:18:52 nstrument {Calc): Varian Star #1
Injection Method: c:\star‘demo-testunethod newl.mth Run Mode: Analysis
Run Time {min): 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (fnj): Varian Star #) Calibration Level: N/A
Verification Tolerance: N/A
mVoit;‘.- g
:
7.5~
2 g
® b
5.0- { \ §
f \
‘ ‘\'\ g
I N
i AN 5
\\‘~ .
S
2.5 e
| I
i
!
i
\
~N
0.0 rmmmnemene -
-0.9 . e
Y 2 4 5 6 7 ’
Minutes
Peak Peak Name Result () Ret. Time Aren Rel Scp.  Width  Status  Group
No Time  Offset (counts) Ret Code 172 Codes
(min)  (min) Time (sec)
! 20,4958 0943 0.000 2240322 0.00 PV 0.8 0
2 MeOH 78.1421 0960  0.000 8541439 000 VB 0.7 0
3 0.4144 1.385 0.000 45292 0.00 BV 0.0 0
4 0.9328 1418  0.000 101963 0.00 VvV 0.0 0
5 __ _Nitrobenzene __ 00149 4109 0001 1627 000 BB 12 . ...0_
Totals 100.0000 -0.001 10930643

3N v.26 nanslasinlnunsuvesmisazmmnasg i lulnsiuudududy 500 ppm NdA

M3 11 300 HaaanIneuIN A
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Faculty of Science
King mengkut's Institute of Technology l.adkrabang

Data File: c\star\datm\ic-new-zungireal vary Operator (Cale): NEE

Channel: Middle = FID RESULTS Calc Daie: 03/22/2008 12:00:08

Sample [D: Manua! Sample Times Calculated: 3

Operator ([nj): NEE Caleulation Method: liq.nb500ppm0. 1 mi+meohiml-3-middle.
Injection Date: 03/19/2008 08:12:15 PM Instrument {Calc): Varian Star #1

Injection Method: cstardemo-testimethod newl.mth Run Mode: Analysis

Run Time (min): 13.488 Pcak Measurement: Peak Area

Workstation: Calculation Type: Percent

Instrument (Inj): Varian Star #1 Calibration Level: N/A

Verification Tolerance: N/A

mVo!L:
7.5
)
3
g
5.0~ §
N g
i ]
j . @ i
! R |
2.5 ,J B T LSy —
Ly T
L
J
0.0 j—r—smn ]
-0.9 T ]
4 2 3 4 s s b
Peak Peak Name Result () Ret. Time Area Rel Sep.  Width Status  Group
No Time  Offsel (counts) Ret Code 172 Codes
(min)  (min) Time (sec) )
] T T03591 0911 0000 26575 000 PV 13 0
2 35910  0.945 0.000 265754 0.00 Vv 1.2 0
3 McOH 93.5728 0963  0.000 6924979 000 VP 0.6 0
4 0.5417 1.388  0.000 40087 000 PV 0.0 0
5 1.6419  1.408 0.000 121511 0.00 vV 0.0 0
6 0.0317 2,195  0.000 2349 000 VV 0.0 0
7 0.0368 2235  0.000 2721 000 VvV 0.0 0
8 0.0348 2275  0.000 2576 000 VV 0.0 0
9 0.043% 2322 0.000 3251 000 VvV 0.0 0
10 0.0309 2.408  0.000 2290 000 VvV 0.0 0
| 0.0521 2465  0.000 3854 000 VvV 0.0 0
12 0.0394 2,625  0.000 2913 000 VV 0.0 0
13 Nitrobenzene 0.0240 4.110 _ 0.000 1774 oo0 BB _ ¥2 . _.0
Totals 100.0001 0.000 7400634

[

31U 2.27 yaaalasinlnun suvesm sazmeanasg wlula g udngu 500 ppm N0

> v
w o

n171%a 300 NadanIALMIA ATIN 2



Data File:
Channel:
Sample [D:
Operator (inj):
[njection Date:

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

c:\star\dataVic-new-zungireal vary
Middle = FID RESULTS
Manual Sample

NEE

0372172008 07:25:12 PM

Operator {Calc):
Cale Date:

Times Caleulated:
Calculation Method:
Instrument (Caic):

108

NEE

03/22/2008 12:01:59
3

300-3-middlc.mth
Variun Star #1

Injection Method: c\standemo-testimethod newl.mth Run Mode: Analysis
Run Time {min}: 13.488 Peak Measurement: Peak Arca
Workstation: Calculation Type: Percent
Instrument (lnj): Varian Star #1 Calibration Level: N/A
Verification Tolcrance:  N/A
mVolts_ §
7.5
g
50—
. E
& |
I
/ AN n
BN i T B —
25— / ) I
\ /
i\
Y
0.0 s 2
_1_0 i g __,__hl‘. R
I1 2 3 |4 IS 16 7 !
Minutes
Peak Pcak Name Result Ret Time Area Rel Sep.  Width Status Group
No Time  Offset (counts) Rel( Code 12 Codes
{min}  (min) Time (sec)
i 13,1448 0.893 0.000 1038062 000 BV 0.9 0
2 23592 0920  0.000 186307 000 VV 0.6 0
3 1.8299 0.929  0.000 144513 0.00  VV 1.1 0
4 MeOH 81.6919 0959 -0.000 6451333 000 VB 0.6 0
5 04115 1.380 0.000 32498 000 BY 0.0 0
6 0.5411 1428  0.000 42733 000 VB 0.0 0
__7__ Nitrobenzenc ... 00216 4096 _-0000 1704 0.00 BB w0
Totals 100.0000 0.000 7897150

ar

U 2.28 yaaslasininunsuvesmsazmmnasguiulasuudwdndu 500 ppm NoAT

113 1910 300 AadansAeHIN ATIN 3



Faculty o' Science
King mongkut's Institute of Technology Ladkrabang

109

Data File: c¢\standata\ic-new-zungireal vary Operator (Calc): NEE
Channel: Middle = FID RESULTS Calc Date: 03/21/2008 11:40:10
Sample 1D: Manual Sampie Times Calculated: 4
Operator (Inj): NEE Calculation Method: 300-1-middle.mth
[njection Date: 03/21/2008 08:13:00 PM {nstrument {Calc): Varian Star 41
Injection Method: c\stardcmo-testymethod newl.mth Run Mode: Analysis
Run Timne {(min): 12.367 Pesk Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
mVoltg g
!
75—
g
:
g
5.0~ 8 g
- z
N, l
j \ !
{ \_ o b P LN N
i M s e - B S e
'i e
2.5— i
|
i
y
i
|
00—
-1.0 T : :
}l l2 3 lq ’5 I6 7 H
Minutes
Penk Peak Name Result () Ret. Time Area Rel Sep.  Width Status  Group
No " Time  Offset (counts) Ret Code 1n Codes
(min}  (min) Time (sec)
| 161786 0943  0.000 1555963 000 BV 0.6 0
2 McOH 83.6740 0956  0.000 8047283 000 VB 0.6 0
3 0.1333  1.381 0.000 12819 0.00 BB 0.0 0
4__ Nitrobenzene 00141 4110 0001 1354 000 BB 2 0
Totals 100.0000 -0.001 9617419

b

31U v.29 nanstnsintnunsuvesmsazawnasgwulasuuduwdndy 500 ppm N6

M31%a 350 NadaANIABMIN ASIN 1



Faculty of Science

King mongkut's Institute of Technology Ladkrabang

Status
Codes

Data File: cstar\data‘ic-new-zungireal vary Operator {Calc): NEE
Channcl: Middle = FID RESULTS Caic Date: 03/21/2008 11:40:10
Sample ID: Manual Sample Times Calculated: 4
Operator (inj): NEE Calculation Mcthod: 300-1-middle.nth
Injection Date: 03/21/2008 10:04:56 PM Instrument (Calc): Varian Star 41
{njection Method: c\stardemo-testimethod newl.mth Run Mode: Analysis
Run Tiine (min): 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
{nstrument (Inj): Varian Star #1 Calibration Level; N/A
Verification Tolerance: N/A
mVoH; g
1 :
g
i
7.5~
i
i
s
H
5.0~ 8
2 i
% 5
~ z
N o ﬁ
£ ™ n 2
, \\\_‘ > ’;M\,.——Jj-w——m R o
25~ i " ST
N
]
\
0.0 d
-1.0 ' y .
h 2 3 P 5 6
Peak Peak Name Result ) Ret. Time Arcn Rel Sep.  Width
No * Time  Offset (counts) Ret Code 1n
(min)  {(min} Time (sec)
1 12.4711  0.93%  0.000 988242 000 PV 0.8
2 MeOH 86.2707 0960  0.004 6836310 0.00 vp 0.6
3 1.1870 1.386  0.000 94059 0.00 PB 0.0
4 00177 2935  0.000 1403 000 BV 30.6
5 0.0370  3.582 0.000 2928 000 VvV 0.0
__ 6. Niugbenzene 00166 4311 0000 1317 000 BB 13
Totals 100.0001 0.004 7924259

U7 2.30 neaslasininunsuvesmsazaeinasg i lulasiwududady 500 ppm

- []
@ o

3142 350 NoaanINDNIN ATIN 2
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Minutes

Group

L2

3]

A9



Faculty of Science
King mongkut's Institute of Technology Ladkrabang

111

Data File: c\star\data\ic-new-zung\real vary Openator (Calc): NEE
Channel: Middie = FID RESULTS Calc Date: 03/21/2008 11:40:10
Sample iD: Manual Sample Times Calculated: 6
Operator (Inj): NEE Calculation Method: 300- | -middle.mth
Injection Date: 03/20/2008 12:50:45 Instrument {Calc): Varian Star #1
Injection Mcthod: c:\star\demo-tesimethod new).mth Run Mode: Analysis
Run Time {min): 13.487 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument {Inj): Varian Star #1 Culibration Levei: N/A
Verification Tolerance: N/A
nVolg ? §
72
| 3
7.5~ %
!
|
i L
s 4] 8 :
3 h=§ c
| H 5
i AN g
:" \\} F4
| N8
| el ;Il_
2.5__ ! 1 e e S
" ’ T ——
¥ i
\ |
i
Y
W
T
-1.0 T S 7 ;
i b 4 5 s 7 !
Minutes
Peak Peak Name Result Ret. Time Area Rel Sep. Width Status  Group
No Time  Offset (counts) Ret Code 172 Codes
(min)  (min) Time (sec)
i 52560 0753 0000 474836 000 VP 0.7 0
2 MeOH 03.2231 0563  0.007 8421863 0.00 PP 0.8 0
3 04334 1386  0.000 39149 000 PV 0.0 0
4 1.0514  t412  0.000 94984 0.00 VvV 0.0 0
5 0.0211  2.165 0.000 1902 0.00 VvV 0.0 0
6 Nitrobenzene 00151 _4.104 -0.007 1363 000 BB 1.1 0
Totals 100.0001 0.000 2034097
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Iaculty ol Science
King mongkut's Institute of Technology Ladkrabang

Data File: c\stafdala\ic-new-zunghreal vary Operator (Calc): NEE
Channel; Middle = FID RESULTS Calc Date: 03/21/2008 11:48:49
Sample 1D: Manual Samplc Times Calculated: 3
Operator {Inj) NEE Calculation Method: 350-1-middle.mth
injection Date: 03/15/2008 04:10:15 Instrument {Calc): Varign Star #1
[njection Method: c:\star\demo-testimethod newl.mth Run Mode: Analysis
Run Time {min): 13.488 Peak Measurement: Pecok Arca
Workstation: Calculation Type: Percent
Instrument (Inj): Yarian Star #] Calibration Level: N/A
Verification Tolcrance: N/A
nVoIt; s
7.5—
g
ful
% o
= B
5.0~ s §
AN 4
i
2.5 }' T
; [ ,
L
i
\ ’
N
0.0 e e
-1.0 7 i 1 T T |
h 2 b L 5 6 7
Minutes
Peak Peak Name Result O Ret. Time Area Rel Sep.  Width Status Group
No " Time  Offset {counts) Ret Code 12 Codes
(min)  (min) Time (sec)
l MeOH 98.6437 0.961 -0.000 10200011 0.00 PB 0.9 0
2 04106 1.384 0.000 42458 0.00 BY . 0.0 0
3 0.8798 1436 0.000 90978 000 VvV 0.0 0
4 0.0234  1.994 0.000 2421 000 VvV 0.0 0
5 0.0170 2.044 0.000 1759 000 VvV 0.0 0
6 Nitrobenzene 0.0121 4006 _ 0000 1251 000 BB 02 0
Totals 59.9866 0.000 10338878

e
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Faculty of Science
King mongkut's Institute of Technology Ladkrabang

Data File: c\star\dala\ic-new- zungireal vary Operator (Calc): NEE

Chennel: Middle = FID RESULTS Calc Date: 03/21/2008 11:49:27
Sample [D: Manual Sample Times Calculated: 3

Operator (Inj): NEE Calculation Method: 350-2-middle.mth
Injection Date: 0371512008 03:36:29 Instrument (Calc): Varian Star #1
Injection Method: c:\star\dcmo-test\mcthod newl.mth Run Mode: Analysis

Run Time (min): 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percemt

Instrument (Inj): Varian Star #1 Calibration Level: N/A

Verification Tolerance: N/A

mVoIl; g
3
7.5
g
g v
b g
5.0 N g
. ;. \ §
N =z
i N,
{ ‘\.% &
i N
2.5 | Jl J
V]
4
|
R E—
1.0 i e e e e e e e r-
1 2 3 4 5 6
Minutes
Peak Peak Name Result () Ret. Time Aren Rel Sep.  Width Status  Group
No Time  Offset (counts) Ret Code 12 Codes
{min)  (min) Time (sec)
B 148028 0949 0000 1486184 000 BV 06 0
2 MeGH 83.6998  0.96i 0.000 8403376 000 VP 0.7 0
3 0.4099 1386  0.000 41155 0.00 PV 0.0 0
4 0.9585 1.424 0.000 96237 0.00 Vv 0.0 0
5 0.0459 1984  0.000 4606 0.00 VV 0.0 0
6 0.0156 2.053  0.000 1562 0.00 VvV 0.0 0
7 0.0211 2.088 0.000 2122 0.00 Vv 0.0 0
8 0.0141 2131 0.000 1418 0.00 Vv 0.0 0
9 0.0197  2.156  0.000 1983 000 VV 0.0 0
10 Nitrobenzene 0.0i125 41150000 1259 000 BB .12 . 0
Totals 96.9999 0.000 10039902
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Data File:
Channel;
Sample ID:
Operator (Inj):
Injection Date:

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

c:\star\data\ic-new-zungireal vary
Middle = FID RESULTS
Manual Sample

NEE

03/21/2008 10:47:06 PM

Operator (Calc):
Calc Date:

Times Calcitlated:
Calculation Method:
Instrument (Calc):

NEE
03/21/2008 11:50:38
3
350-3-middie.mih

Varian Star #1

114

Injection Mcthod: c:\star\demo-testumethod newl.mth Run Mode: Analysis
Run Time {min}): 71.712 Peak Measurement: Peak Area
Workstation: Cnlculntion Type: Percent
Instrument {Inj}): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
nVoIt; g
&
=
7.5~ :
!
~
| g
*
2
5.0— g §
H ’/'“\ =
£\ !
H R -] ;;
NG [
- | T
2.5 !
|
i
5.l
N
0.0
-1.0 H T ] i 7 :
I1 2 3 4 5 6 ’
Minutes
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status Group
No Time  Offset (counts) Ret Code 172 Codes
(min)  (min) Time (sec)
| ' 15.1822  0.936 0000 1362500 000 BV 1.0 0
2 MeOH 83,4686 0.958 -0.000 7490755 0.00 vp 0.6 0
3 0.4446  1.380 0.000 39900 0.00 PV 0.0 0
4 0.8743  1.39% 0.000 78463 000 VV 0.0 0
5 0.0161 2.038 0.000 1449 0.00 WV 0.0 0
.6 . Niwobenzene = __ . _ 00141 4097 -0.001 1268 .. 000 _ BB 1.2 b
Totals 99.9999 -0.001 8974335

U7 v.34 naaalnsanInunsuvesmsazassnasguiulasvudududu 500 ppm Haa

n31va 400 Aadaansnew1fl ATIN 3

o



Data File:
Channcl:
Sample 1D:
Operator (Inj):
Injection Date:

ci\star\data\ic-new-zungireal vary

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

Middle = FID RESULTS

Manugl Sample
NEE
03/20/2008 02:03:03

Operator (Calc):
Calc Datc:

Times Calculated:
Calculation Method:
[nstrument (Calc):

NEE
03/20/2008 02:18:29
3

vary-f1350-S-middl¢.mth

Varian Star #1

Injection Metliod: ci\star\demo-testimethod new].mth Run Mode: Analysis
Run Time (min): 13.488 Peak Measurement: Peak Arca
Workstation: Calculation Type: Percent
Instrument ([nj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
mVoIL: §
a
7.5~
5.0~ [N <
|
oD
N B9 ey Z
| ~ZEEE A
N S |
2.5— J T
| B
‘I H
y
4
0.0 el
-0.9 1 i ettt
h b 4 5 5 b ‘
Minutes
Peak Peak Name Result (} Ret, Time Area Rel Sep,  Width Status  Group
No Time  Offset (counts) Ret Code 17 Codes
{min)  (min) Time (sec)
I MeOH 973785 0961 -0000 8734650 000 PP 0.7 0
2 0.566%  1.388 0.000 508438 000 PV 0.0 0
3 1.8024 1.412 0.000 161672 0.00 vV 0.0 0
4 0.0746  2.30t 0.000 6687 000 VvV 0.0 0
3 0.0741 2.405 0.000 6642 0.00 Vv 0.0 0
6 0.0225 2.542. 0.000 2016 000 VvV 0.0 0
7 0.0188 2595  0.000 1690 000 VV 0.0 0
8 0.0283 2.632  0.000 2543 000 VV 0.0 0
9 0.0222 2765  0.000 1989 000 VvV 0.0 0
10 Niuvobenzene _ 00117 4312 -0000 1054 000 DB .2 0
Totals 100.0000 0.000 8969791
‘I.ICI I I ™ \1 ‘i v Y o o
Jun U.35 UanItAIN NUATHYBIMIREMUUIATFIH IULIA IIUHBHIVUUY 500 ppm NBAN

»311a 450 HadanIneuIn AN 1
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King mongkut's Institute of Technotogy Ladkrabang
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Data File: c\star\data\ic-new-zungireal vary Operator (Cale): WEE
Channel: Middle = FID RESULTS Calc Dete: 0372012608 02:53:03
Sample ID: Manual Sample Times Calculated: 3
Operator (Inj): NEE Calculation Method: vary-f1350-f7-middle.mth
Injection Date: 03/20/2008 02:36:42 Instrument {Calc): Varian Star #1
Injection Mcthod: c\star\demo-testinethod newl.mth Run Mode: Analysis
Run Time (min): 13.488 Peak Measurement: Peak Area
Workstation: Calculntion Type: Percent
Instrement (Inj): Varian Ster #1 Calibration Level: N/A
Verification Tolerance: N/A
ol | g
g
f g
! =
7.5
g g
AN <
5.0 o 2
I
| N
f \\. a. I
N
| \M-u_,_._,\,,..‘~.»~~......_u,,___ }L'__
2.5~ f T e
i TT———
N
Loy
: i
1 -\‘ I
I.ii\ N
00— e m il
0.9 . , — I S e e e e e e e e ettt e
1 2 3 ' 5 3 b !
Minutes
Peak Peak Name Result () Ret. Time Area Ret Sep.  Width Status  Group
No Time  Offset (counts) Ret Code 12 Codes
(min) (min) Time (sec)
1 MeCH 982734 0960 -0.000 9374274 0.00 PB 038 . 0
2 0.4004 1384  0.000 46778 000 BV . 0.0
3 1.2137  141%  0.000 115770 000 Vv 0.0 0
4 0.0115  2.138  0.000 1093 000 VV 0.0 0
5 Nitrobenzene 0.0111 4108 0.000 = 1056 000 BB {19 I
Totals 100.0001 0.000 9538971

Ui 0.36 naadlasmninunsuvesmsazmeina sy lulnsiundududu 500 ppm 18R
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Data File:
Channel:
Sample 1D:
Operator (Inj):
Injection Date:

ciistandatalic-new-zungireal vary

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

Middle = FID RESULTS

Manual Sample
NEE
03/20/2008 02:19:29

Opcrator (Calc):
Calc Date:

Times Calculated:
Calculation Method:
Instrument (Calc):

117

NEE

03/20/2008 02:34:59

3
vary-11350-f6-middle.mth
Varian Star #1

U7 v.37 uraslnsnInunsuvesasazmsnasg v lulaswudueiadiv 500 ppm Nénm
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a an 1 o4
9112 450 N ANIABUIN ATIN 3

Injection Method: cistar\demo-testimethod newl.mth Run Modc: Analysis
Run Time {min): 13.488 Pcak Measurement: Peak Arca
Workstation: Calculation Type: Percent
Instrument (inj): Varian Star #i Calibration Level; N/A
Verification Tolerance: N/A
nVoIts_ §
Mo
2.5
g
z =
R =
5.0— i g
™ ;
i's '\\ g
SN ;
; S
2.5~ ) I
,' T
1)
0.0____ S— P
0.3 ] !
l 5 k) 4 s 6 o
Minutes
Peak Peak Name Result ) Ret. Time Area Rel Sep. Width Status  Group
No Time  Offset {counts) Ret Code 12 Codes
(min)  {(min) Time (scc)
b MeOH 99.8419 0961 ‘7—0,001 9388490 0.00 BB 0.8 0
2 0.1471 1384  0.000 13832 000 BB 0.0 0
3 Nitrobenzene 0.01i0 _4.108 _ -0.000 1033 0.00 BB | 0.
Totals 100.0000 -0.001 9403355

o



Faculty of Science
King mongkut's Lnstitute of Technology Ladkrabang
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Data File: cstar\datalic-new-zungireal vary Operator (Calc): NEE
Channel: Middle =FID RESULTS Calc Date: 03/22/2008 12:19:44
Sample 1D: Manual Sample Times Caloulated: 5
Operator {In}): NEE Calcutation Method: 500-1-middle.mth
Injection Date: 03/15/2008 03:25:41 PM Instrument (Calc): Varian Star #1
Injection Method: cstar\demo-test\imethod newl.mth Run Mode: Analysis
Run Time {min): 13.488 Pcak Mcasurement: Peak Arca
Workstation: Caleulation Type: Percent
tnstrument ([nj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
mVolt-s— §
§
7.5
R 5
P :
5.0 JEN >
. [ g
J \ 3
f A E
i B ﬁ
! e
2.5 ; e
|
4
1
\
0.0— e
_O.g T ; e R _..._.,n..._.__.i e by
h b 3 4 5 6 7 !
Minutes
Peak Peak Name Result () Ret. Time Arca Rel Sep. Width Status  Grouop
No Time Offset {counts) Ret Code 112 Codes
(min}  (min) Time (sec}
1 0.1414 0928  0.000 12517 000 BV 09 0
2 10.6086 0.947  0.000 939157 0.00 VV 0.5 0
3 McOH 89.0803 0.961  -0.00) 7886126 000 VB 0.7 0
4 0.1590 1.384  0.000 14072 000 BB 0.0 0
5 Nitrobenzene 00108 4.107 _ 0.000 953 000 BB 1.1 0
Totals 100.0001 -(.00t 8852825

U v.38 uraslnsaninunsuvesmsazmemnasgwulnsiwududndu 500 ppm N8R
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Data File:
Channel;
Sample ID:
Openator (Inj):
Injection Date:

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

c\star\data\ic-new-zung\real vary

Middle = FID RESULTS

Manual Sample
NEE
03/19/2008 07:54:05 PM

Operator {Calc):
Calc Date:

Times Calculated:
Calculation Method:
Instrument (Calc):

NEE

03/22/2008 12:19:44
8

500- 1 -middle.mth
Varian Star #1

119

Injection Method: cAstarklemo-testinethod newl.mth Run Mode: Analysis
Run Time (min): 13.488 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
. Verification Tolerance: N/A
mvolts
.
7.5 i
g
& <
N
5.0 J,'t\\. g
N :
i \M%m___ - ,lT
2.5~ j e
! e
|
U
0.0—-]——-——“‘“*
o A b 3 4 5 6 7
Minutes
Peak Peak Name Result (} Ret. Time Area Rel Sep. Width Status  Group
No Time Offset {counts) Ret Code 112 Codes
(min)  {min) Time (sec)
1 MeOH 96.7411  0.961 0.000 7789162 000 PP 0.6 0
2 0.5836 1.385  0.000 46986 000 PV 0.0 0
3 1.9527 1412 0.000 157223 000 VvV 0.0 0
4 0.0426 2278  0.000 3429 000 VvV 0.0 0
5 0.0675 2322 0000 5437 000 VvV 0.0 0
6 0.0325 2372 0000 2620 000 VV 0.0 0
7 0.0385 2408  0.000 3097 0.00 VV 0.0 0
8 0.0546 '2.465  0.000 4400 0.00 VV 0.0 0
9 0.0419 2508  0.000 3371 000 VvV 0.0 0
10 0.0734 2542 0.000 5913 0.00 VWV 0.0 0
11 0.0322 2,635  0.000 2591 0.00 VV 0.0 0
12 0.0874 2,675  0.000 7039 0.00 VV 0.0 0
13 0.0249 2805  0.000 2005 0.00 VvV 0.0 0
14 0.0245 2845  0.000 1974 0.00 VWV 0.0 0
15 00241 2903  0.000 1942 000 VvV 0.0 0
16 00242 2930  0.000 1951 000 VvV 0.0 0
17 0.0426  3.033 0000 3432 0.00 VvV 0.0 0
18 0.0169 3.075  0.000 1358 0.00 VvV 0.0 0
9 0.033F  3.166  0.000 2665 0.00 VV 0.0 0
20 00120 3205 0.000 966 000 VV 0.0 0
21 00246 3298  0.000 1982 000 VV 0.0 0
22 0.0136 3378  0.000 1095 000 VWV 0.0 0
23__ Niuobenzenc 00114 4106 -0.00) 919 0.00 DB L5 . | S
Totals 99.9999 -0.001 8051557
- )
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Data File:
Chonnel:

Sample ID:
Operator (Inj):
Injection Date:
Injection Method:
Run Time (min):
Workstation:
Instrument (Inj):

Faculty of Science
King mongkut's Institute of Technology Ladkrabang

c\stardataic-new-zunghreal vary
Middle = FID RESULTS
Manual Sample

NEE

03/18/2008 10:50:31 PM

13.487

Varian Siar #1

c\star\demo-testimethod new1.mth

Operator (Cale):
Calc Date:

Times Calculated:
Calculation Method:
Inscrument (Cale):
Run Mode:

Peak Measurement:
Calculation Type:
Calibration Level:

NEE

03/22/2008 12:21:4]
9

500-3-middle.mth
Varian Star #1
Analysis

Peak Area

Percent

Nia

Verification Tolerance: N/A

120

mvolts g
:
7.5~
2
5.0— N\ g
PN *
H ~ 4
| :
\‘~._ §
| .1 £
i "l i
2.5 i e A
| | T
| B
g ||
AN
D.Ou ......... / \"
° i 2 3 4 5 s 2
Minutes
Peak Peak Name Result () Ret. Time Arca Rel Sep. Width Status  Group
No Time  Offset (counts) Ret Code 172 Codes
(min)  (min) Time (sec)
; 0.0205  0.655 0.000 2140 000 BV 5.6 0
2 21.3819 0937  0.000 2237560 000 PV 1.2 0
3 MeOH 76.4821 0961 0.000 8003654 0.00 VP 0.7 0
4 04402  1.388  0.000 46063 0.00 Py 0.0 0
5 1.5004 §.432  0.000 157011 0.00 VV 0.0 0
6 0.0230 2362 0.000 2404 000 VV 0.0 0
7 0.0224 2395  0.000 2340 000 VV 0.0 0
8 0.0311 2435 0.000 3255 000 VV 0.0 0
9 00166 2.4%92 0.000 1738 000 VV 0.0 0
i0 0.0208 2532 0.000 2172 000 VV 0.0 0
11 00152 2.582 0.000 1590 000 VV 0.0 0
12 0.0257 2622  0.000 2693 0.00 VV 0.0 0
13 0.0107 2.758  0.000 1120 0.00 VV 0.0 4]
14 Nitrobenzene 0.0095 _4.114  -0.000 996 0.00 BB 13 Q
Totals 100.0001 0.000 10464736
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afan | wuidfnDdaswudy | mnamsadly
1 793 4.110
2 731 4.108
3 771 4.112

W

i v.41 namslnsmninunsuvesmsazmenasgruulaswndudadiv 200 ppm 18A3
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