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##6171912823 : MAJOR PETROCHEMISTRY AND POLYMER SCIENCE

KEYWORD: Bio-oil, Ni/Dolomite, pyrolysis, Catalyst, Biomass
Kittidech Praserttaweeporn : BIO-OIL PRODUCTION FROM PYROLYSIS OF
RUBBER WOOD AND CASSAVA RHIZOME USING Ni/DOLOMITE IN FIXED

BED REACTOR. Advisor: Prof. THARAPONG VITIDSANT, Ph.D.

Bio-oil production from pyrolysis of rubber wood and cassava rhizome in fixed bed
reactor were investigated to find the optimum conditions for giving the highest bio-oil yield by
using catalysts such as FCC, Dolomite and Ni/Dolomite. Experiments were carried out in fixed
bed reactor that the studied variables were biomass particle size range of 0.250-2.000 mm,
reaction temperature 400-600 °C, reaction time of 45-90 min and nitrogen flow rate of 60-180
ml/min. The results from experiment showed that the optimum conditions were average
particle size of 0.355-0.710 mm and 0.850-2.000 mm for rubber wood and cassava rhizome,
respectively, temperature 500 °C, 45 min reaction time and nitrogen flow rate of 60 ml/min.
This condition produced bio-oil 39.48% and 40.39% for rubber wood and cassava rhizome,
respectively. For performance of catalysts on pyrolysis showed that the bio-oil yield was
decreased when catalyst was added into the process while gaseous product yield increased
which the maximum measurement 39.30% and 33.37% for rubber wood and cassava rhizome,
respectively. Additionally, bio-oil products were found that the major components as alkanes,

aromatic, nitrogenic and oxygenic compound while gaseous products were found methane.

Field of Study: Petrochemistry and Polymer Student's Signature ...........cceeveeereennne.
Science

Academic Year: 2019 Advisor's Signature .........ccceeeeveeveennnnns
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Ty
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57U 145,853,073 59,539,905.20 504,339.40 | 11,938.67

HINYHA ; 1 ktoe = 42,120,000 MJ

1 1 I A a ~ A 9 <3 =
ﬁ’)uﬁh’ii‘gG]f'Jll’Jalf]JuW%WaWa@]‘ﬂNﬂTil,ﬂ‘HG]i‘1/]L“I’Taf]ﬁl,‘]ﬁﬂﬂﬂ1iLﬂﬂ!ﬂﬂﬁllﬁ$ﬂ§§$‘ﬂ’3uﬂ1i

udsg1lugannssunuas Taosiamisoutsdszinndwaaawuvasivudu 3 dszian

Taun

1. dszanfinila Ae Fawran ldnTssnundsgdaudimisansineas wu unaud

A ] Ay v 9 A A P Y} A A
wianl¥a1n 1598917 Fat1aInanmaoainlsTaviaIna s1udsenianain




18

a 1 3 g 1A A o Ja J L
nszuaumskantiiaialulsaaniaa lifliimasninnisiulestines uas i
2 & ~ 9 o o A
1915 10nnams1zlgn Fuduidesmsunluszaugaamnssunaly iessn
' o Jd
simganzunnsiin 1 19se Teaniae 11
A A A A 9 1 1 ] 1 9
2. dszianiiaed e Fawah ldarnmsnzlgnawuvasanee wu 13 aam nazundin
@ 1A v 1 P Y Ay g ) o 9 3 A
A29819FmIanguaIna1d laun wisdnlannundr dednInannmsinuned
) o A < { 4 Y o J
mhwzdnlendsimaeannmsnumes Tunazmisluthauiduldannaiuay
Y o &2 @ Aw o oA v o A & 1A
i Faundesmslugadmnssunig llswdenuFwalssnninils uaazll
' Y1 J v g 1 2 o Y9 A 2 =
mlgaeludivvesmsvanurazvuas 39 InauNuIAIgUN Jamnzauluns
0 o a o I 1 g @ { a
1195z Temilugduouveswdasmain Tiyamganintlundanusemaa
A A = A 2 2 A IS @ [
3. Uszmnnay ae Fawdangnimsiz@esvnedundsnu Tasmniy 1wy N3
g 1 [BR=1 = a a 1 < a 9
MIzResE e NFIal sznnaulinsnsyau TaedesaEwazau a1
A o o a @ X a A ' o =2 o q Y
NN MINFINIANWAA WFDINES HIBUHAINAINUNALNY 3N THFIUIa

dyd ) = v ) \ d’
Uszantilanuiiaulatazimswaniog19aeLiie

J =
2.3 i’Nﬂ‘lJﬁSiﬂf’)‘U"’lli’N‘lI'JN'Jﬁ
s o a a a
paadsznouna ldvesdaunarzilsgneudlewag lad eliag lad aniiu uag
= I (% a J ' o 2 Y a 2
Tdsauduvian TﬂEJ‘IJﬁll”Iil!GIJ’t’)\‘li’)\‘lﬂ‘ﬂigﬂf’J‘U%3LL@'Iﬂ@nﬂﬂuﬂ]u@gﬂﬂ%uﬂﬂl@ﬁﬂf’lﬂ’lﬁ nae

oA =
UHANNUIUDIBINIR

2.3.1 1 agiaa (Cellulose)

v =

I 4 o Y A Ao I a 4
Wuseniseneudinuvialulasaasaveansuanyazitlunoaiues

9

waglag ™

' ' A o 4 A a A A A o
awlgvualvg waglaaloglumivyadvesiisnnriauazuuaiizoueria Tagna )
A a 4 . a A A v 9 @
iwaglaanioneausanllsa (Polysaccharide) A9 1NMsHANG Ineairon ToanuaroWuse
aa { Id 4 o a 4 o a g
tidngTaganiiigas Twanaillu (CH,0,), 1o n A szavvoInedmes ladu i ldinaily
Twanavousaglad uazillowag Tam¥ounu i5ona1 luTas lWuTa (Microfibril) 1oy

< Yo v =
AN N Taseadne naalugii 2.1 nag 2.2



19
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\ H ?
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(Tﬂmfumﬁn) (Tﬂmimﬁn) (Tﬂmimﬁn) (Tﬂmimﬁn) flansu n5u
unay 12.00 12.60 56.50 18.90 14,755 3,524.17
vhadn 10.00 10.39 60.71 18.90 13,650 3,260.25
azanhay 12.00 3.50 68.20 16.30 18,267 4,363.00
Iifenams 45.00 1.59 45.70 7.71 10,365 2,475.64
Fat12Ina 40.00 0.90 45.40 13.70 11,298 2,698.48
neaneihay 58.00 2.60 30.50 8.90 9,196 2,196.43
fuihaw 48.40 1.20 38.70 11.70 9,370 2,237.99
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azanhdy 12.00 3.50 68.20 16.30 18,267 4,363.00
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ludoe 9.00 6.10 67.80 16.90 16,794 4,011.18
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asnlsznou Taidicrasa FCC upalarl | 5% #inia | 10% finda | 20% Hna
U{asen 1uds Talalug | Aalalug | Aalalud | Jalalua
Talasmsueu 44.32 43.13 36.17 27.43 28.51 28.76
- uoalAY 44.32 43.13 36.17 27.43 28.51 28.76
- LoaR Y 0.00 0.00 0.00 0.00 0.00 0.00
-yoalayl 0.00 0.00 0.00 0.00 0.00 0.00
msdsznevezlsingn 17.79 20.84 20.90 21.04 22.52 20.82
- UuEY 0.00 3.88 2.80 2.42 322 3.05
-fluea 1331 10.72 10.70 11.86 12.76 12.93
- upaneand 447 6.24 7.39 6.76 6.54 4.84
- BUAU 0.00 0.00 0.00 0.00 0.00 0.00
mslsznevlulnsou 2.90 8.21 1.94 8.73 5.76 3.57
- 1T 0.78 6.27 0.00 5.89 0.00 3.57
- 19U 1.13 0.00 1.31 1.98 3.85 0.00
-'lup3a 0.00 0.00 0.00 0.00 0.67 0.00
-dulaa 0.00 0.00 0.00 0.00 0.00 0.00
- lwsdAu 0.99 1.94 0.63 0.85 1.24 0.00
m3isznevesniiou 18.06 9.39 5.83 6.01 6.92 6.17
-Alau 2.15 2.63 0.00 0.75 0.00 1.38
- 19%A 15.91 4.69 5.83 5.26 6.92 4.08
-oaa lad 0.00 2.06 0.00 0.00 0.00 0.70
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52 100.00 100.00 100.00 100.00 100.00 100.00
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- upafy 0.00 0.00 0.00 0.00 0.00 0.20
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- 19¥Y 0.00 0.00 0.00 0.00 0.00 2.96
-lup3a 0.00 0.00 0.00 0.00 6.81 5.55
-dulaa 0.00 0.00 0.00 0.00 0.04 0.00
-w3au 0.00 0.00 0.00 0.30 0.96 0.53
m3isznevesniiou 10.09 3.28 7.17 6.29 6.16 6.14
-Alau 4.98 1.26 4.78 6.16 5.45 3.55
- 19%a 5.12 2.02 239 0.14 0.23 2.59
-oaa lad 0.00 0.00 0.00 0.00 0.49 0.00
yoaneaoa 13.59 1.67 6.55 5.50 4.18 3.66
%"uq 11.21 36.45 3221 35.97 33.97 36.76
5 100.00 100.00 100.00 100.00 100.00 100.00




86

=
UNN 5
k4
asdwamsnaasaazoIauIME
5.1 agiwamsnaaea

9
a o U

%']ﬂﬂﬁ“lflﬂﬁ@\iﬂﬁWQQUWNH%’JﬂWW%Wﬂﬂig‘UQHllWTiula“Tfﬁ?ofWW%J‘]Julﬁj‘(’JNWﬁ%m%H’i\%}W

@ 9

iudlzndilagldausaliize Fec, Talalud vaziindfalalalud lunseslfnssiiuaiis

Y
=

amnsoagina ldasnelail

a d Y] o o (v}

5.1.1 MIIATZHEMIaNLAINIANNSTa Ve I Tazmi T ua 1l vias

a 4 @ Ly ) [
HaN1s ARSIz MIaaIeaImnuseuves Ideramsesminiudlzvds azlla
NNANTANAIGIGAVDIFINIAAING 11U 400 DIr U IToA TAga U503

@ I ] 1 1) [ I (% Ay = ] ~

aanealeenilu 3 ¥29lng Taun srusnilumsaaisaivesnnuiunieludiuia ¥reiiaes

I o 1 A I o 4 o g’/ 9
Wumsaarediaisszmve uazgsanadlumsaalsdivesnsuouniinvean lderania
Y o o [ é Qd‘ U 1 a d’d 1 a [ 4 ]
pazmiudilevas sguugiifdinaaenszuiums nls lafanlinarondaimuaiog
' ' = ~ <3 A o o A 1]
FTNINFI 400 D9 600 D UFATod Haziluguuginmnzaudmsums nls lagavesld

g mazm iUz na

a d wn A v o [
5.1.2 fni'J!ﬂﬁ'lZﬁﬁuﬂﬂﬁuﬂ1ﬂﬂlﬂﬂ"!ﬁﬂ1ﬂw151!!@3!?13]311«!@'11.]3'”@3
wady 9 Y o o [ U a o
Na"llfN’(?flI'LIGIWuﬂ’lu"u’E'Nll‘JJ‘(’J'NW'IiHL@%LTNHJHﬁT]J$WEN Gluﬁ’gmlmmmmiww
¥ ) 1 o o
LL'LI'LI’]J‘E'Z3J1i1!ﬂ‘§$ﬂ@ﬂhlﬂﬂ'gflﬂfﬂﬂélfuiﬂﬂﬁ$ 8.34 kg 7.59 I@ﬂu’lﬁuﬂ@1ﬂﬁ1ﬂﬂ RERAS K]

[

v v Y 0 A vy v
IDYAT 72.47 AT IDYAL 53.09 TﬂﬂuWWuﬂﬁWHaWﬂU VIDN1IDYAS 2.52 LIATTIDYRS 25.93 Iﬂﬂ
¥ o o w J o ¥ o o w
HIMUNUAINY L!ﬁ%ﬂ?iﬂﬂuﬂﬁﬁ?%@ﬂﬁ% 16.67 L!ﬁg%jf)flﬁg 13.39 Iﬂﬂu’lﬂuﬂﬁ’luﬂ’]ﬂﬂ uag
@ 1A A 4 9 9 ¥ o o w a
El\‘]WU'J']iJ“]J‘iiJ'Iﬂlﬂ'liU’f]uﬁ@ﬂﬁg 47.39 e I0YAL 33.54 Iﬂﬂu’lﬁuﬂﬁ’lua’]ﬂﬂ ‘]Jill']m
9 Y %} ] o w =Y Y
161@5!%1!5@8@15 6.73 LIS IVYNS 4.75 IﬂﬂuWﬁuﬂﬁ1Ma1ﬂU ﬂ'immlluimmuiaﬂaz 0.3 1lag
9 ¥ @ o w = @ JY 9 ¥ @
I0¥UaT 1.13 Iﬂﬂu’lﬂuﬂ@l'lllﬁ'l@ﬂﬂill'lmclfﬁﬂl\lﬂiiﬂﬂﬁ$ 0.02 Ll 3v8yas 0.07 TﬂﬂuWT‘iuﬂ
o_ v 2 ) Y Y ¥ o o w 1
auaay Ysuimeensauiovas 45.56 Lla2I080T 60.51 IﬂﬂuTﬂuﬂ@nﬂJﬁTﬂ‘U LUAaTAINIUY

Fou 4,102 az 2,961 uAasInensuved lfsnamnsazmniudlenainudiau



&7

=]

5.1.3 Anwfadenaamananszuiunsinlsladanas a1z anaanIsHan

v A 1

WU IMNEIUN Sz UIUMS IS ladavea lsenamisazmdniuazvadlunses

Ufnsauuatia

Y
o w

NAVDIN I NHUIZAUADMITHANUITUT I IUATZUIUMT In TS5 ladauea'lsl

Y o o [ A a o A 1 ~ =
‘EJ'I\‘IW']?WL!@%L“QWNU?HTJ%'H’?I\‘111!Lﬂi@ﬂﬂ{]ﬂﬂﬁmlﬂﬂuq WUNANMENMIIEEY Taslvua

a =

pynIAmague 1e19n1319 0.355-0.710 Hadmas uazvuiamasveuniiud1lzvas

o

0.850-2.000 Hadmas Taefitfade laun guugii 500 osruaadod a1 lunmsiilfnien

QU

=).

9 '

=1 [ o A o Aaan 1 A aa
45 UM LLﬁ$@@]51ﬂ1§hlﬁﬁﬂl@\ihlujﬁiﬁ]uuﬂﬁﬂisﬁiuf‘l"lﬁ‘ﬂ?‘ll;]ﬂﬁfﬂcluﬂnﬂ 60 HAAANTADUIN

2

& vy Ay v 9 = 1 o 9
G]N‘W‘]J’Hiﬁ)ﬂaZﬂ]@\‘lﬂ]’i)\‘lmaﬂﬂllﬂiﬂf]MlMﬂNW1512;(0‘@]@ 39.48 Iﬂﬁllﬂ‘ﬂuﬂ UATIDYNTUDN

Ay v Y w o [ =2 %’ o
GummminUlﬂmmmmumﬂzwmqmﬁ 40.39 Tﬂﬂu’lﬂuﬂ

v v v
aa v A v daa K

= a U \J a A d‘

5.1.4 AnvHaveIM AN nslfdsenniinanendasuninaduluaisiitanz au

a % 1 aan 4 a a L a
HavoImsauanslfnse Fec, TaTalua naztinma/lalaludlums InTslsga

1 g = A k) a g’/ Y Y o o o A (= a
WU 11301 a5 s lagaveans ldferamiswazminiud e vaan luiimsay
(Y] 1 aaa Y A sol v A d‘ 1 dd‘ a % 1 aaa d'
Al gnsensz IddSTuainiudinmiuvinanlunsa@uansal §aser Tuvmea

a [ J & A é’ dd‘a Y 1 Aana
naanusunamnIuluszuulunsaii@uauswlgnse

]
¢

=3 a 4 wAa a o a dq! a £
5.1.5 AnywanmsInszriaudaveswandsunnnadvlunszuaumsinlslaFavesls
Y & o (% d' a d Q'
gnamismaziiudlynaslunseslfnsaiuaiia
a L4 v a o Ja a dal a Y
wamsaazaniavenansusnmavulunszuiums Inlslageaves lderana
o o [ 4 a 4 A T W 1 so’ Y 1 %} %} v
pazmdniudnlzvaclwaieslfnssiiuaiis nunsasidiuveniniudinmaetiveiniu
i laarnmslnls laga lderemswazminiudlevden lilins@udnsalfnse
: g . y : 7 .
fouaz 60.99 90 39.01 (11TUFIA M) vealTeran1s wazdesay 59.28 eie 40.72 (U
4 4 a o U aan [ 1 sol Y

Fan i) veuniniudnlevdwazilomudnialfnsedasaiuvesiniudininanas

A ?,’ da! = a 4 J so’ v A A Y
wazna sz UUNIATYE ¥9919015 ATz BeRU ST VYR 1T In NN Tdanns Tn
a 9 Y o ) o A 1 %’ v A 9 Y o
T5'laga lferamiswazmHiud e ndannuininiudininves lferaniswazm iy
o v A ;A 4 d' 1 d’ =1 1Y Y Y o o [ =
dilznda Hl5aasveuezasununaiulomeusy lifsrawswaziminiudlevds @2

{ 1 a 1 1 { 1 1 Sol o

waa) Nge 1018 s Tada dewalddisnnudoungenn Taelinnnuseuveauiniuiinm
werunszuums Inlsladaogn 6,829 naz 6,438 uAasIABNTN HAZAIAINSDUYDINIY

s i @ v o @ o w
1159 5,804 1Lag 5,967 Llﬂaﬂdﬁﬂﬂﬂiuﬂl@\iulﬁlﬁlNW']i'lLLaglﬁ\%j'liJuﬁ']ﬂgﬁaﬂ@l'ﬁJﬁWﬂ‘U



&8

=® a d wAa = a o a’d' a d? a
5.1.6 ﬂnymamsamswﬁmmﬂmamumeawaﬂ51mmmnﬂwiunsxmums"lwis"lma
Y LY (v d' a d q'
"lmnQw1'5mazmwumﬂgﬂaﬂmmmﬂgnsmmﬂm
a 4 vAa =\ 9 A A 94 =
ﬂ"li’JLﬂi"I$WZ‘T‘LITJG]‘V]Nlﬂiﬁlggﬂ‘ﬂﬂﬁ’ﬂﬂﬂ?ﬂlﬂiﬁ]ﬂlﬂiﬁ]\‘]uﬂﬁjﬂiu 'II‘V]iﬂi 11/\]
1 [ a 4
sanuunaalaInsiwes (Gas Chromatograph Mass Spectrometer, GC-MS)
a 4 901 v A 9 A [ =T [ a I'4
® ﬂ'lﬁ’JLﬂ3181’?1&1%1‘!%’35]']1/‘1@’Jfllﬂﬁﬂﬂllﬂﬁjﬂ‘im"liﬂiﬂiwhﬁuﬂ‘]JLLﬁJﬁﬁlfﬂﬂi‘ﬂﬁmﬁﬂﬁ
a 4 4 =\ % v A d‘ (= a @ 1 aaa
%1ﬂﬂ'li’3lﬂi'l$‘ﬁ’é]\1ﬂﬂﬁzﬂ’ﬁ]‘u‘Vﬂ\‘llﬂlIGII’ENLl'lﬁJ‘Ll‘I)'?ﬂTW‘I/]llllllﬂ'li!ﬁuﬂ’ui\iﬂg]ﬂﬁfﬂ
1 o [ = g [ = A 4
W’Uﬂ'l’f)\‘lﬂﬂiZﬂ’f)’UWﬁﬂVl'l\iLﬂiJ‘lJﬂ\‘lu'liJuslf’JﬂWW o ﬁ'1iﬂi$ﬂﬂ‘]_l”laiﬂiﬂ"lill®u
a a 4 é =
ﬁ'TS”]JSSﬂfJ‘]JfJ%IﬁJW]ﬂ ﬁﬁﬂi%ﬂ’ﬂ‘ﬂulujﬁilﬁlu ﬁ?iﬂi%ﬂﬂﬂ’ﬂﬂﬂ%’!%u LULAZLUDANDIDA BINTU
a Y] 1 aan 1 4 a 2=
L@Mﬁﬁliﬂﬂgﬂiﬁﬂ W‘]J'Hﬁ?iﬂ‘i%ﬂﬂﬂhlaiﬂi?ﬂiﬂﬂu ﬁ1iﬂ§$ﬂ®ﬂ@’ﬂﬂ"]ﬂ%u N BIRBHRERIEY
v [ v 9
Suananas luvaznasiszneve: Tsunanidsmaniuvunvyuluszoy
A S A o O Y A o =
® ﬂ"l'i?!,ﬂi”lg‘ﬁNﬁ@]ﬂiucﬂLlﬂﬁﬂ’lﬂ!ﬂiﬂﬂllﬂﬁiﬂi‘h1iﬂiﬂiW‘l
a 4 I3 =\ a [ s W A 9 a 9
%TﬂﬂTﬁ’JLﬂSW%ﬁfJ\‘]ﬂﬂigﬂﬂ‘UﬂNLﬂil‘ll@\‘mﬁﬁﬂm“mlﬂﬁ“I/]llﬂﬁﬂﬂﬂ"lﬁlleiulﬁcﬂﬁlluﬂ”l\‘]
Y o o [ d' = a @ 1 ana = 4 1Y a [ Jd
Wwﬁﬁmazmqmumﬂzwm 1/1"lwmsmummﬂ;]ﬂ'imwumumﬂﬂszﬂeuwaﬂmmwammm

o A o s s o A A o A o 1 PN
UNE A0 LLﬂﬁﬂTﬁUﬂuﬁJ@u@ﬂhl“D'ﬂ ﬂWﬁ‘]J@u"lﬂﬂ@ﬂul“Bﬂ HINU LlagLN@V]”IﬂTimN@]'JLﬁQﬂJ;]ﬂﬁﬂ’]

Y
v o

Ao a X A |a o s % a a
W‘]J'J']?JLLﬂﬂ'UlaIﬂﬁlﬁ]ulﬂﬂsllu Glusllﬂlgﬂﬂﬁll']ﬂ!Llﬂﬁﬂ'lﬁﬂﬂullﬂ@@ﬂhl%'ﬂﬁﬂﬁﬁ REININEINRN

g o A A ! ¢ s A 2
mﬂ‘ﬂizﬂ@mmﬁﬂwmwu LB msuauuaueﬂ'l@m (CO), HINU (Methane), DINU (Ethane), 19

nay (Ethylene), T (Propane) tia1g Twsnau (Propylene)

5.2 YolaudIUY
ao' v A A YA 3 A A a KX 9 o [ '
o iniudinmnldimenuiunsauazilSuueendaugs Sedesiinsdiuaiza
I a 1 o I o ¥ a
anutunsanazantFunaesndaunouti il ldilundinuyomas

@

g =S A a d% A a 4 [ a [ 9y
® 'H'lllu‘]f’Jﬂ'lWVllﬂ@élluﬂ'lEJGlulﬂi@\‘]ﬂQﬂim ﬂ'lEJ“Hﬁ\‘]ﬂi%ﬂﬁuﬂ'ﬁuh\ljiulﬁ“ﬁﬁﬁlzEl\‘]ﬂ\‘]ﬂ'l\‘]

9
o

1 A a ] @ ~ Y a A o < °
pgnmieluniosludSualuuimin arslinissedrvezd Tawioinismuiingiu
v ' o o A ' A I Y Aaa
asnanurihmsmuuiioasmnuaaamaoy tag i lakansnaaesnanga
o 1 Aann 4 a Aa d I [ 1 Aaaa k4 <

o ausalgnsenlalalud uaziinma/laTalua uansal§azediesdlsenouilu
=~ J a A J <3| o IR
uAaIFeNeN lue (CaO) HazuunthdFouoon lua (Mgo) Wundan Tasunaidou
4 a A 4 o 9 d' ] a d‘ a
90N 19§ (CaO) tazuuniliFouonn lad (Mgo) vmihiaawjoonFauiinaninms
a i aaa = a A a a J .
IwTslagearmigazondesndnma uaz lansuuniliGouiinfaoon lsa (MgNiO,)
a a s { A a a 1 a
uaz dnmaoen lea (Nio) Nremulszaninmlumsaanyesndnuainmsaaiy

g @ s A ds! 4 ?7‘ v A = 1 o 9 ¥
U1Nuﬂ15ﬂlﬂﬂmu1u@ﬂﬂﬂ§$ﬂ@ﬂuﬁluucb"lﬂﬂlwclﬁlﬁiﬂgL!ﬂﬂ1§u1l1ﬂﬂ§$f£ﬂ¢]16]5



&9

o NnNUATETNAUA TR0 goALaz LN N aTovee 11 luEanai s 1a

A Y 9 Y o o v a9 Ao A A A 9
mmmﬂmunulhlmwﬂﬁ uazmﬂmumﬂzwammunu‘nm HsuaunaeudIawn

Tudszma'lne Jummnzaunazii llduaduiuduuazii 1505 Temi lueuina 18



MANHIN

90



91

MANUHIN N.

a d J ! a o Jd ) ¥ a Y
ﬂ"lﬁ'Jlﬂ513??@\1ﬂ‘1.]53ﬂi’)‘lelli’N‘]f’JN'Jﬂ!!ﬂ%ﬂaﬂflﬂ‘!“l’l‘ﬂ"lﬂﬂ]ﬂﬂ1i\11"|15\1a°ﬂﬁnl3lﬂ1ﬂw1§1

Y v o %
uazmamumﬂzﬂm

a d
1. msaazrinuulssana (Proximate analysis)
a 7 J | J 1 ' Y
ﬂﬁ’JLﬂﬂ%Wﬂ\iﬂﬂ58ﬂ@‘]JLL“LI“LI“]Ji%lI1m!ﬂuﬂﬁu€lﬂ€]\1ﬂﬂ5$ﬂ?JUEJfJN\NEJ AYFINTD

[ I~ 1 Y H A dy Y 4 @
LL'LNE]E]ﬂL‘]J‘Ll 4 NqQu Ulmm HUINTOANUFU D1 TTTLLNY LLAZAITUDUANND

1.1 ﬂ"ﬁ%!ﬂ§1$‘ﬁ 1—31?1%?]?]313»1%14 !f?ﬁ a1zt uazm%uaumﬁa
asy a L4 dy yJa a d Y
ﬁ‘ﬁﬂ']i’JLﬂiWZWﬂQTN‘b'uﬂg1%’3‘ﬁﬂ1§’3lﬂ51$ﬁﬂ?ﬂﬂ1@]i;§1u (Standard Test Methods for
Proximate Analysis of Coal and Coke by Macro Thermogravimetric Analysis: ASTM D7582)
4 a 4 o a o a a
ﬁjﬂﬂlﬂ%ﬂ\i’JLﬂiTzﬁﬂ?iﬁﬁTﬂﬂ’J‘ﬂNﬂ’JHJ%}f]uYgI}’JfJWIﬂuﬂm@thﬂiTJl,iJﬂi N(Thermogravimetric
. 1 Aa o o w & PR ] 3 A A A 4
analysis, TGA/DTG) JU TGA701 91nUT¥N LECO 91049 «m%auﬂ%@umﬂumimummiww
d'aé Y ao' A dﬂl 9 4 % FUR= [ 1
ﬂ‘ﬁ)’ﬁﬁ?ﬂﬁﬂiﬁﬂ?ﬂ?ﬁi@ﬂ’ﬂﬂ‘lﬂﬂ 01 @135 Y uazmimummaaﬂm%mum AINNIIIANI

v Y v
ﬂﬁqmlﬁﬂuiﬁuﬂ LLﬁZﬂﬁﬁﬁTﬂﬂ’Jﬂlﬂﬁﬂ’Nn%u fmsaumffuazmﬁamwwzumuﬂsummsau

'
A I

unien llaaeiiosninanudou

J
gUnsas
A A I’ o Y ) A s a a
1. 1A309AATIZHMIAAIAINNANNTOUABNAUANDT 1UNTIUNATN
(Thermogravimetric analysis, TGA/DTG) 31 TGA701 91nUTHN LECO 9119
2. fawagdda

4
3. Togannuau

ad
IBmsnaaes
° A a A a =~ I o ° °
1. hmswnagBiialueumnigamvgil 750 esrusadenilunar 192109 heenuh
< Y
TiguluTogannuin
[ Aa A A a 4 @ 9 9 a 14 a a
2. Tdaagddaaslunseddinszimsaaisimuanuioudismatiamos luns13mwasn
E 1
wiounvaadaimmingrengdiiaudninuing
1 9 A Y o o Y] a A A a 4 %
3. laldenamsmseminiudnzndsluagmiiaaslunsesiinsgrmsaaisdimg

a 4 a a [ @ ¥ @ ]
ﬂ’NiJ%jf]uﬁ}'JﬁlmﬂuﬂWIfJﬁIﬂJﬂiTJHJﬂiﬂ sz 1 niy W%’@N‘Uuﬁﬂu']ﬁuﬂ‘llﬂw%ﬂ



92

& 0w v ¥ A a ' a Y
4. ﬂ\‘]ﬂW@@lﬁ'lﬂﬁﬂlWﬂ’J"liJﬁﬂuﬂ 10 A UHALFITNDUIN ﬂWﬂi@lUﬁiﬂ?ﬂWﬂquTﬁi!ﬂu

v
a =

Tulasou Tasfmuagurglgagain 950 eerusaded

U

5. SONAMINATIZH

o 4 a d Y] a d a a
gﬂiﬂ]’iﬂ]ﬂ")m‘lu!ﬂgﬂx‘n!ﬂ51$‘ﬂﬂ1’iﬁﬁ]ﬂﬂ3ﬂ13ﬂ31w%ﬂuﬁﬂﬂ!ﬂﬂuﬂ!ﬂﬂ‘ﬂ-Nﬂ’i'l'J!llﬂ'iﬂ
Moisture = (W+W,)-W,)/W x 100

. Ay X
Iﬂﬂ Moisture f1® 5’08'@8%’0\1@%1‘&!?]3']“‘51!

4
W, fie thniinvesngsiianienhila (n5u)

Y] a

A g a [ g v A d‘ = 1 = [
W, A9 ‘Ll']‘Vi‘LlﬂéU’f)\‘]ﬂ3°l)’L‘1Jﬁi3Mﬂﬂu”lﬁuﬂslﬂu’mﬂlﬁﬂllﬂclu%?ﬂ 0-120 DIAUFALFIT (NTW)
4

A ° Y] = [
W A9 HIHUNVDIFINIA (NTN)

Ash = (W,;xW,)/W x 100
Tag Ash o Sosazvost)sunand

F4 Y
W, ﬁ@ ‘Ll1‘Iriuﬂﬂl@ﬂﬂg%’mﬁiﬁhﬂﬂuWﬁuﬂlﬁﬁ ("IN)

Y] a

F4
W, fie ihniinvesngsiianienshila (n5u)
F4

A ° Y] = [
W A9 HIHUNVDIFIVIA (NTN)

Volatile matter = (W,xW¢)/W x 100
Ta@ Volatile matter ﬁ'é] %@‘c’lﬁgﬂlﬂ\iiﬁiﬂ\lﬁuﬁTﬁigﬁlﬂﬂ

v a

Y 4 = 1 v
W, ﬁ@ UINUNVDIAIBIVATINNUHIUUNTINIANDUIN (nFY)

° v a

Y a 9 a [ %I v A [ [
W, ﬁ@ umuﬂﬂlmﬂgmuawsenmﬂﬂﬂuumuﬂmmawmgm (n3Y)
9

W A9 1191190093108 (PFY)

Fixed carbon = 100 — Moisture — Ash — Volatile matter
14 o
I@El Fixed carbon ﬁf] %’aﬂawmﬂ‘%mmmimumm
. Ay &
Moisture A9 iﬂﬂﬁ%"ljﬂﬂlﬁh?ﬂ!ﬂ’ﬂh%u
Ash fio Fosazuoer/sunaud

) Ay
Volatile matter 19 39802 ¥0IU5MUA1TTLVE



93

a d d [ d
1.2 msannzhitSinamigeslszneumsven lalasinu lulaswu vazdamas

a a d Aa 14 [ 4

ABmsuanzdlSusinestdsznoumsvou lelasnu lulasau vazdamles
( Standard Test Methods for Determination of Carbon, Hydrogen and Nitrogen in Analysis

. . Y 4
Samples of Coal and Carbon in Analysis Samples of Coal and Coke: ASTM D5373) @ 191AT 04
a 4 a o o w @ L]
UAIITH 519 CNH 11ag S (CHN and S analyzer) 91NU35¥N LECO 9109 108 1NIcYN1AdY
Y Aa © a A o .
meldanizussenaniiudaeendouaitelumivasuuuum o111 (Induction
o s { ' o s 4 '3
furnace) Taedamlesszgnulasuliodluglvesdamos lavonlad (S02) nazmsueuvzgn
{ I3 s 4 s 4 9
nlasuldidluansiszneunsueuvouen lua (CO) wazasveu lasonlua (CO2) NN
H) Yy o a " o ' X A o 9w P
Juaoun s lugd undaziduniuaInTouazganuiuoen ey InnsUsgns
dgl 31/ v o 14 4 o A [ [ a
vy lurunouse lldames lason laaszgniaigaasrvtudyaranuudursnga
& o o 1w s o I % a o

(Infrered cells) luin304 videanmstamgamlos unaasuouyouon lsaszgnosnFasy
I3 o s s o o s s | 3 o s s
Wunnaaisveu lasenlea uazunagamles lasen lealdowiugamos lnsoonlua

4 [ ] Ia
ﬂ?mmmimngﬂmsamﬂﬁmumumﬁam«maauﬂsmﬂ

a d
1.3 MIAAZHAMANNIOU
3313591512 AN 0U (Standard Test Method for Gross Calorific Value of Coal
4 4 AaaAa 4 1

and Coke: ASTM D5865) ArenIvuoNiIAaes IND 3 (Bomb Calorimeter) 314 AC500 911
Aa o o w A o o 1 o 1 s A v 1 9
USEN LECO 9119 waﬂmsmamTﬂﬂﬂlﬁmamm"lﬂ“lugﬂmw ISTRITZR faumaﬂnqﬂ"lﬁu

) ¥ ¥ 1 Yo ¥ Ay ¢ I A sa a
1¥ausouesnin mwmauﬁ]zawmimuumaamaugwaw o3 lulmosoan Insua

1 E4
%mﬂﬂmﬂﬁﬂuqqummm UAZ I UNANT Wawmmm%’@uaaﬂm

v
o w A

2. MIANNIZRMINZaNADMINAMIHT I N INMT N3 lada ldienarsmazim gy
flzniaa
= d‘ o [ a 901 v A a
NAMIANIANENINZ TN TUNTZUIUMIHANL T UTI NN In 15 lada
Y Y o o v Y Y A a o A o ~
Iioemsuazminiudulznasdredrenseal fnsaluatis 912uaaIHANITNAABIAIAITINA

N-1 N-2 N-3 LA N-4



94

Y a v J! 5 %
M3197 0- 1 NaVBIVINAVRIBYMIARBSBBAZHA dva IWAAN At INMS W5 Ta

a Y Y v o v A a J A
"lfﬁ'nhlEJNW1‘i1!l's’l3!‘I"N131‘I—!'Sﬂﬂ$ﬂﬁ@1ﬂlﬂi@ﬁﬂﬂﬂ’iﬂ!!ﬂﬂuﬂ

YA AR e Y ¢ Y . . Younzvoandniuiinds
4 WanHuNuN HANNUNVD I Y .
UMAINGY vodIad Gowazlaenimiin)
(Hadumns) 7 7 7 7 7 7 o =
AN 1 | A59N2 | a3aN1 | AaSan2 | aSan1 | ASaN2 | vewwad | uda | vaduda
' v 14 a v dJ o Y a v
HaVRIVMIAVBIBYMINADIBLAzMA IavBINANS A Iagh i InMs W s Tadaldienawnin
0.250-0.355 29.89 28.70 34.29 35.02 35.82 36.28 29.29 34.65 36.05
0.355-0.710 32.29 32.82 30.76 31.82 36.95 35.35 32.56 31.29 36.15
0.710-0.850 29.58 | 3051 | 3344 | 3238 | 3698 | 37.11 30.05 3291 | 37.04
0.850-2.000 2713 | 2952 | 3630 | 3205 | 3657 | 3843 28.32 3418 | 37.50
' v 14 a o J' 3 Y a Y v o v
WOV IVMIAVBIBYMANDIBHAzHA InVBIHAAS N AeHITNINMS TN s TaBamaiudzvas
0.250-0.355 26.85 | 27.65 | 3191 | 2858 | 4124 | 43.77 27.25 3025 | 42.50
0.355-0.710 27.50 28.36 30.76 29.56 41.74 42.08 27.93 30.16 4191
0.710-0.850 28.05 29.18 29.98 31.18 41.97 39.64 28.61 30.58 40.81
0.850-2.000 30.14 30.67 29.81 29.21 40.05 40.12 30.41 29.51 40.09

a v 14 a o d’ b o a Y
M1519N N- 2 Wa5]]9Qf’)‘ﬂ!ﬂﬂuﬂﬂiﬂﬂﬁgwa]‘lﬂﬂlﬂ@waﬂﬂm“’l’liﬂﬂﬂﬁ"iuﬂinﬂﬂ'lﬁ"lWI{lﬁ“lfﬁle

a

U

Y v o [ A a d A
mewnmazmamumﬂwm‘lumsmﬂgmmmﬂm

gaumgi HanHa Y . .. Zouazvowansamiinae
pandaeinia | wandumivesnds ) 0 .
(@3 vouHa? GowazTaeimiin)
< o 7 T T T d T d w =
waiBea) | aSei1 | a¥efi2 | a¥sfi1 | adehi2 | aSeii1 | efei2 | veuwad | ufm | wewda
al vy 14 a v J 3 LY a v
navesgumgiineenaznaldveswdnsamlaminiinainmsinlslagaldiinann
400 32.29 32.82 30.76 31.82 36.95 35.35 32.56 31.29 36.15
500 39.08 39.88 28.83 30.03 32.09 30.09 39.48 29.43 31.09
600 36.24 34.24 34.91 39.64 28.85 26.12 35.24 37.28 27.48
Al y v a o d; o 0 a Y v oo [
navesgumgineSenaznaldvewdnsumilasihmiinonmsInlsladmmhuiudnlsnds
400 3004 | 3067 | 2981 | 2921 | 4005 | 40.12 | 3041 | 2951 | 40.09
500 3906 | 4173 | 2269 | 1847 | 3826 | 39.80 | 4039 | 2058 | 39.03
600 3548 | 3402 | 2037 | 3123 | 3515 | 3475 | 3475 | 3030 | 3495
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d' v Y Y a o d' : LY} a £
M3197 N- 3 WavBINANB oAz lavaINanN UM AHININMT NS lada lTenan

Y o o [ A a J A
!!azmamumﬂxﬁaﬂmmmﬂgn‘smmﬂm

AR e Y ¢ Y . . Younzvoandniuiinde
. wanH e NANHUNVDINTI Y .
A1) YDA (Govazlaginmiin)
7 7 B B Z 2 Z 2 " -
ASan1 | asan2 | asei1 | aSan2 | asen1 | aseNi2 | veuwiad | ufa | vewuds
vy v A o d 5w A WY
NaYRINMINR3YazHa AV INANHUNIALINHININMS N5 lada lHenans
45 39.08 39.88 28.83 30.03 32.09 30.09 39.48 29.43 31.09
60 35.15 36.88 34.69 33.29 30.16 29.83 32.86 37.68 29.46
90 32.98 34.71 37.77 37.51 29.25 27.78 31.90 38.96 29.14
VY % a o d : Y} a Y o o vz
NRUDIIAND308aZHNA IAVDINANH AN ALIHINDINMT IN]3 lad v naua)zvias
45 39.06 41.73 22.69 18.47 39.06 39.80 40.39 20.58 39.03
60 40.41 42.74 27.50 23.77 40.41 38.28 41.58 21.67 36.75
90 41.04 43.70 28.65 28.98 41.04 35.91 42.37 22.42 35.21

a v 94 vV ¥ 1% a o d b ;Y
MAINNN N-4 wmlmaﬂmmi"lﬁmma"luimmumsaﬂa:wa"lﬂmmwaﬂnmmiﬂﬂmﬁunmn

m3lnlslagaldensmsumesmbiuslenddunseslfosaliuaiia

Sas1mlnaves HanSum .. ... euazvasnanfauminas
) wansaumNuia NanN NV INT ) o
sRalulasiou YoaIviad (Gewazlaeninmiin)

(aaansaeu ) | a4 1 | asan2 | asan1 | asen2 | asei1 | aSan2 | veawiad | wda | veauda
Have M3 raudalulaswune3osazmalavesnansamlaginviinonmsinlslagalderamn
60 39.08 | 39.88 | 2883 30.03 32.09 | 30.09 39.48 29.43 31.09
120 3282 | 3289 | 37.08 | 3828 | 3009 | 2883 32.86 37.68 | 29.46
180 31.11 3269 | 40.71 3722 | 2818 30.09 31.90 3896 | 29.14

w (-4
NaUDIONIINM I Iviaufa)

' ¥ 14 a v d' s o a Y o o [
uimmuﬂmaﬂazwa"lﬂmmwamnmmimumummmi"lwii"lamﬁmamum EACIN]

60 39.06 41.73 22.69 18.47 38.26 39.80 40.39 20.58 39.03
120 36.37 34.38 28.72 29.59 34.91 36.04 35.37 29.16 35.47
180 34.02 35.28 30.90 30.30 35.08 34.42 34.65 30.60 34.75
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a (Y] aaa d a a d H
3. msAnyINavesmstAnausslnsen Fec, Talalua naziinihalalalug fiinano

a o da X a
Nﬁﬂﬂm“ﬂﬂ!ﬂﬂ‘“‘lﬂuﬂ]gz‘ﬂ!ﬁu'lgﬁN

= a % 1 ana dJ Aa A d o [
NNMIANEINAYDINMSANA TR0 FCC, Talalua saziinhalalalua dmsy

a % v A a 9 Y o o v 9 A
ﬂﬁZ‘U'Jl!ﬂ']ﬁWﬁ@llﬂiJu%'Jﬂ']W‘ﬂ']ﬂﬂ']ﬁul‘WTﬁulaGliﬁ'lliJfJ'NW']ﬁHLa$Lﬁ31uuﬁ1ﬂ$ﬁaﬂﬂﬁﬂlﬂﬁﬂﬂ

a t4 A @ {
ﬂgﬂﬁmlﬂﬂuﬂ UAAINANITNADDIAIAIT NN V-1

M13199 V- 1 Havaa

Y \J

I

£ Y v o [ A a J N
"lamNmimazmemumﬂz‘ﬁaﬂumimﬂgmmmﬂm

aaa ' ¥ 1% a v J H Y a
Ufisennedesazmaldvesndasaumiaainniinonmslnlslada

auslfnsen HanHual e s e u . . Younzvosnaniamiinge

} wanfaufa | Wandamnue i ) v

(Gowaz 10 Jag YoaIviad (Sesazlaatinyiiin)
vmiindetnng) | adai1 | a¥afiz | afeli1 | a¥anz | a¥efi1 | afefiz | veawwman | udw | veads

wavessasulfisndedenaznaldvewandamilacimiinoinmslnlslaga lfenamnn
hifdusal§asm 39.08 | 39.88 | 28.83 | 3003 | 32.09 | 30.09 39.48 2943 | 31.09
rec 19ud 33.16 | 32.69 | 3802 | 3642 | 2883 | 30.89 32.92 3722 | 29.86
unaland TaTalud 33.40 34.27 37.07 35.00 29.53 30.73 33.83 36.03 30.13
so tiniadala'lud | 28.08 | 31.00 | 4032 | 37.72 | 31.60 | 3127 29.54 39.02 | 31.44
10% finfadalalud | 3053 | 3140 | 39.73 | 3887 | 2973 | 29.73 30.97 3930 | 29.73
20% finfadalalud | 2913 | 31.67 | 39.67 | 3687 | 3120 | 3147 30.40 3827 | 3133
avesiualisendedenaznaldvesnansamilasiminonmsnlsladamiifudzvnds

hifdusalfasn 39.06 | 4173 | 2269 | 1847 | 3826 | 39.80 | 40.39 20.58 | 39.03
rec 19ud 3482 | 3489 | 2743 | 2909 | 37.75 | 36.02 34.85 2826 | 36.88
unalyel TaTlalud 3527 | 34.80 | 28.13 | 28.00 | 36.60 | 37.20 35.03 28.07 | 36.90
s finfa/data'lud | 3094 | 3174 | 3293 | 3220 | 3613 | 36.06 31.34 3257 | 36.09
10% tinna/dalalud | 31.93 33.27 33.60 33.13 34.47 33.60 32.60 33.37 34.03
20% inifadalalud | 30.87 | 3227 | 3440 | 31.93 | 3473 | 35.80 31.57 33.17 | 3527
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Abundance TC. R_NONCATO2 Dictata ms
1500000
1400000
1300000
1200000
1100000
1000000
B068
500000
12633
800000
9187
700000 & 5819
600000
500000 10205
5428
400000 4858
200000 1935|1287
200000 530
34
14 8508,
100000 &ALNAJ i
o T e e T T S e e S
Time-—> 400 500 .00 7.00 500 9.00 000 1100 1200 1300 1400 1500 1600

d' 2 v A a Y d‘ A o ] aaa
517 a- 1 TassnTaunsahdiudimmanms lnlslagaldenamsnilufidausalfasen
Y d' 1=
vyt a-1 uaaslasuTaunsuihiudinmeinnms Inls laga lderanisin i

o 1 ann = 4 @ =\ ﬂol v A 4
ansal e sanvesdlsznovranmauativesiiudinm msidsznou lalasaisveu
$owaz 44.32, a15dszneuszlsuidniesay 17.79, a1sdszneululasnuiesas 2.90,

a ¥ Y A o

#1515 neueaNTHUToaT 18.06, 1DANDIDAIDIAS 12.27 UATAITON 7| F08AY 4.67 1AY

J 1 { @ A
naaeInlsznaung 9 ﬁ@]‘i’)%‘W‘Uﬂ\iﬁﬁN‘ﬂ f-1

~ J Y = a Y R a o 1
A319N A- 1 mszznaummumummwmnms"lwis"lama"lmnewnm"luumsmumm

Ugnaen
A aa
! 13al WHUHNNA .
o w A ) v d v
anun - v A1 ﬁyﬁan%u
(1N) | (Gewaz)
Hydrocarbons
1 3.884 1.26 Decane
(Alkanes)
2 4.114 1.33 1,2-Cyclopentanedione, 3-methyl- Oxygenic (Ketone)
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3 4.656 6.6 Cyclobutanol (Alcohol)
4 5.380 2.55 Catechol Aromatic (Alcohol)
Hydrocarbons
5 5.428 5.36 Dodecane
(Alkanes)
1-.beta.-d-Ribofuranosyl-1,2,4-triazole-
6 5.528 1.27 Oxygenic (Acids)
3-carboxylic acid
7 5.926 1.19 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
8 6.052 1.93 Phenol, 4-ethyl-2-methoxy Aromatic (Phenol)
Benzenemethanol, 2-(2-aminopropoxy)-
9 6.512 0.69 Aromatic (Alcohol)
3-methyl-
10 6.538 7.24 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
Hydrocarbons
11 6.819 8.46 Tetradecane
(Alkanes)
12 7.171 4.49 Benzoic acid, 4-hydroxy-3-methoxy- Oxygenic (Acids)
13 7.210 0.78 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
14 7.340 5.55 D-Allose (Alcohol)
15 7.457 0.77 1-Methyl-2-phenoxyethylamine Nitrogenous (Amines)
16 7.674 3.37 Hydroquinone mono-trimethylsilyl ether Other
N-Methoxy-1-ribofuranosyl-4-
17 7.747 1.12 Nitrogenous (Amide)
imidazolecarboxylic amide
Hydrocarbons
18 8.068 11.61 Hexadecane
(Alkanes)
19 8.137 0.78 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
20 8.428 0.68 2-Amino-1-(o-hydroxyphenyl)propane Aromatic (Phenol)
21 8.710 1.77 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
Ethanone, 1-(4-hydroxy-3,5-
22 8.900 0.8 Oxygenic (Ketone)
dimethoxyphenyl)-
3,5-Dimethoxy-4-hydroxyphenylacetic
23 9.100 1.99 Oxygenic (Acids)
acid
24 9.187 9.1 Octadecane Hydrocarbons
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(Alkanes)
Hydrocarbons
25 10.205 5.49 Heptadecane
(Alkanes)
Hydrocarbons
26 11.133 2.6 Nonadecane
(Alkanes)
27 11.870 1.25 Tetrasiloxane, decamethyl- Other
28 11.987 0.98 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
29 12.633 8 Bis(2-ethylhexyl) phthalate Oxygenic (Acids)
Sbundance TIC: R_FCC.Dudata.ms

1350000
1300000
1250000
1200000:
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1100000
1050000
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950000
900000
850000
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750000
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400000 5431
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300000
250000

4862
200000

150000 5 a0 5.6
5889
100000 191
50000
T
Time--> 400 500 600 700 800 800 1000 1100 1200 1300 1400 1500 1600
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? o o~ a ¥ Ay o
1ng1 A-2 waas s Taunsuiniudnmonms nls laga lferems i 1iaus
aan = J @ ~ Y o a J 9
U561 FCC Fanuesdilsznounanmaniiveniniudinm arsilszneu lalasmivondon

a 9 Y
ae 43.13, d15Usznevez lsuiAniesas 20.84, ﬁ?iﬂigﬂﬂﬂllllli@]iﬁ]ui@ﬂﬁg 8.21,
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2 Y A Y J ' A
T15UsenovoenNTIUT AL 9.39, LIAZW1I0DU €] IDYAS 18.44 Iﬂﬂl!ﬁﬂ\‘]@\iﬂﬂigﬂ@llﬂ'm an

ATINUAIAITNN A-2

U

- dJ 5 o = a Y A~ a v
A13190 A- 2 E]Qﬂ1J‘5%ﬂ?]‘lJ5116\‘11—!13114‘]‘?1ﬂ1Wi)1ﬂﬂﬁvh/ﬂiulﬂ“liﬁ"lZJEJNW1§1°ﬂNﬂ1‘§m3J I

gjnsen Fcc
A Aa
; 13al WHNNA ]
o v A A v d
anun - v ¥OAI ﬂyﬁﬁﬂ“lﬂ!
(9) | Gewa)
Hydrocarbons
1 3.893 0.48 Decane
(Alkanes)
2 4.119 0.32 1,2-Cyclopentanedione, 3-methyl- Oxygenic (Ketone)
3 4.661 1.4 1,3-Propanediamine, N-methyl- Nitrogenous (Amines)
4 5.385 0.94 Catechol Aromatic (Alcohol)
Hydrocarbons
5 5.432 1.92 Dodecane
(Alkanes)
6 5.931 0.61 1,2-Benzenediol, 3-methoxy- Aromatic (Benzenes)
7 6.061 0.67 1,2-Benzenediol, 4-methyl- Aromatic (Benzenes)
8 6.542 1.78 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
Hydrocarbons
9 6.824 2.79 Tetradecane
(Alkanes)
10 7.175 1.55 Dehydroacetic Acid Oxygenic (Acids)
11 7.214 0.56 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
12 7.340 0.68 1,2-Ethanediol, diformate Oxygenic (Aldehyde)
13 7.682 1.12 5-tert-Butylpyrogallol Aromatic (Alcohol)
Hydrocarbons
14 8.072 3.62 Hexadecane
(Alkanes)
15 8.146 0.36 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
16 8.714 0.84 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
1-Butanone, 1-(2,4,6-trihydroxy-3-
17 9.104 0.55 Oxygenic (Ketone)
methylphenyl)-
18 9.195 2.87 Octadecane Hydrocarbons
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(Alkanes)
Hydrocarbons
19 10.210 1.74 Eicosane
(Alkanes)
Hydrocarbons
20 11.137 0.82 Octadecane
(Alkanes)
21 11.792 0.2 Cyclotrisiloxane, hexamethyl- Other
22 11.879 0.64 2-Ethylacridine Nitrogenous (Pyridines)
1,2,4-Triazol-3-amine, 5-(1,3,5-
23 11.992 0.67 Nitrogenous (Amines)
trimethyl-4-pyrazolyl)amino-
24 12.117 0.24 Tris(tert-butyldimethylsilyloxy)arsane Other
25 12.781 0.81 Tris(tert-butyldimethylsilyloxy)arsane Other
26 14.233 0.32 Cyclotrisiloxane, hexamethyl- Other
Silicic acid, diethyl bis(trimethylsilyl)
27 14.536 0.21 Other
ester
Silicic acid, diethyl bis(trimethylsilyl)
28 14.692 0.62 Other
ester
29 14.740 2.9 Cyclotrisiloxane, hexamethyl- Other
30 14.818 0.79 Cyclotrisiloxane, hexamethyl- Other
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Hydrocarbons
1 3.889 0.5 Decane
(Alkanes)




105

2 4.661 1.48 Cyclobutanol (Alcohol)
3 5.389 0.82 Catechol Aromatic (Alcohol)
Hydrocarbons
4 5.432 1.74 Dodecane
(Alkanes)
1,4:3,6-Dianhydro-.alpha.-d-
5 5.532 0.37 (Alcohol)
glucopyranose
6 5.931 1.38 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
7 6.542 2.17 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
Hydrocarbons
8 6.824 3.11 Tetradecane
(Alkanes)
4-Methoxy-2-methyl-1-
9 7.175 1.2 Aromatic (Benzenes)
(methylthio)benzene
10 7.214 1.49 Phenol, 2-methoxy-4-(1-propenyl)-, (Z)- Aromatic (Phenol)
11 7.340 1.6 D-Allose (Alcohol)
12 7.678 0.97 S-tert-Butylpyrogallol Aromatic (Alcohol)
13 7.752 0.44 Urea, butyl- Other
Hydrocarbons
14 8.073 4.06 Hexadecane
(Alkanes)
15 8.714 0.93 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
3,5-Dimethoxy-4-hydroxyphenylacetic
16 9.104 2.5 Oxygenic (Acids)
acid
Hydrocarbons
17 9.191 3.22 Octadecane
(Alkanes)
Hydrocarbons
18 10.210 1.88 Eicosane
(Alkanes)
Hydrocarbons
19 11.138 1 Octadecane
(Alkanes)
20 11.792 0.27 2-Ethylacridine Nitrogenous (Pyridines)
21 11.875 0.56 8-Methyl-6-nonenamide Nitrogenous (Amide)
22 11.992 0.67 Tris(tert-butyldimethylsilyloxy)arsane Other
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23 12.117 0.11 Cyclotrisiloxane, hexamethyl- Other
24 12.781 1.31 Tris(tert-butyldimethylsilyloxy)arsane Other
25 12.820 0.05 Cyclotrisiloxane, hexamethyl- Other
26 13.513 2.86 Tris(tert-butyldimethylsilyloxy)arsane Other
27 14.311 0.23 Cyclotrisiloxane, hexamethyl- Other
28 14.632 0.23 Tetrasiloxane, decamethyl- Other
29 14.758 0.62 1-Dimethyl(phenyl)silyloxypentane Other
30 14.844 0.65 Cyclotrisiloxane, hexamethyl- Other
31 14.892 0.47 Cyclotrisiloxane, hexamethyl- Other
32 14.970 0.72 Arsenous acid, tris(trimethylsilyl) ester Other
33 14.992 0.88 Cyclotrisiloxane, hexamethyl Other
34 15.061 0.55 Cyclotrisiloxane, hexamethyl Other
35 15.126 0.39 Tris(tert-butyldimethylsilyloxy)arsane Other
36 15.148 0.65 Cyclotrisiloxane, hexamethyl Other
37 15.178 0.44 Tris(tert-butyldimethylsilyloxy)arsane Other
4-Methyl-2-trimethylsilyloxy-
38 15.221 0.36 Other

acetophenone
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1 3.889 043 Decane
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2 4.119 0.38 1,2-Cyclopentanedione, 3-methyl- Oxygenic (Ketone)
3 4.660 2.76 1,3-Propanediamine, N-methyl- Nitrogenous (Amines)
4 5.384 1.5 Catechol Aromatic (Alcohol)
Hydrocarbons
5 5.428 1.77 Dodecane
(Alkanes)
1,4:3,6-Dianhydro-.alpha.-d-
6 5.528 0.55 (Alcohol)
glucopyranose
7 5.866 0.31 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
8 5.931 1.01 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
9 6.056 0.59 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
10 6.542 3.68 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
Hydrocarbons
11 6.824 2.6 Tetradecane
(Alkanes)
12 7.175 1.87 3-Hydroxy-4-methoxybenzoic acid Oxygenic (Acids)
13 7.214 0.64 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
14 7.344 2.56 D-Allose (Alcohol)
15 7.678 1.22 4-Ethylbiphenyl Aromatic (Benzenes)
(+)-s-2-Phencthanamine, 1-methyl-N-
16 7.730 0.21 Nitrogenous (Amines)
vanillyl-
17 7.752 0.54 N-Acetyl-d-serine Other
Hydrocarbons
18 8.068 3.75 Hexadecane
(Alkanes)
19 8.142 0.4 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
20 8.428 0.33 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
21 8.710 0.93 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
3,5-Dimethoxy-4-hydroxyphenylacetic
22 9.100 0.78 Oxygenic (Acids)
acid
Hydrocarbons
23 9.191 2.75 Octadecane
(Alkanes)
24 10.210 1.69 Eicosane Hydrocarbons
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(Alkanes)

25 11.068 0.26 Octadecanamide Nitrogenous (Amide)
Hydrocarbons

26 11.137 0.84 Octadecane

(Alkanes)
27 11.788 0.13 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
28 11.874 0.74 9-Octadecenamide, (Z)- Nitrogenous (Amide)
29 11.965 0.3 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
30 11.987 0.39 Tris(tert-butyldimethylsilyloxy)arsane Other
31 12.594 0.21 Cyclotrisiloxane, hexamethyl- Other
32 12.781 0.41 Tris(tert-butyldimethylsilyloxy)arsane Other
33 12.828 0.03 Tris(tert-butyldimethylsilyloxy)arsane Other

Silicic acid, diethyl bis(trimethylsilyl)
34 13.309 0.26 Other
ester

35 13.578 1.52 Tris(tert-butyldimethylsilyloxy)arsane Other
36 14.727 8.97 Cyclotrisiloxane, hexamethyl- Other
37 14.965 0.81 Tetrasiloxane, decamethyl- Other
38 15.117 2.3 Arsenous acid, tris(trimethylsilyl) ester Other
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Hydrocarbons
1 3.889 043 Decane
(Alkanes)
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2 4.656 2.07 Cyclobutanol (Alcohol)
3 5.385 1.25 Catechol Aromatic (Alcohol)
Hydrocarbons
4 5.428 1.86 Dodecane
(Alkanes)
1,4:3,6-Dianhydro-.alpha.-d-
5 5.528 0.41 (Alcohol)
glucopyranose
6 5.861 0.32 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
7 5.926 1.03 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
8 6.056 0.83 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
9 6.542 3.78 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
10 6.624 0.69 Phenol, 3,4-dimethoxy- Aromatic (Phenol)
Hydrocarbons
11 6.824 2.89 Tetradecane
(Alkanes)
12 7.171 2.17 Benzoic acid, 4-hydroxy-3-methoxy Oxygenic (Acids)
13 7.210 1.1 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
14 7.340 2.25 3,4-Altrosan (Alcohol)
15 7.678 1.69 1,1'-Biphenyl, 2-ethyl- Aromatic (Benzenes)
16 7.730 0.33 4-Amino-2,3-xylenol Other
17 7.752 0.59 Ethanimidic acid, ethyl ester Oxygenic (Acids)
Hydrocarbons
18 8.068 4.1 Hexadecane
(Alkanes)
19 8.142 0.65 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
20 8.181 0.35 Benzenepropanenitrile, .beta.-phenyl- Nitrogenous (Nitriles)
21 8.432 0.47 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
N-(4-Methoxyphenyl)-2-hydroxyimino-
22 8.710 2.02 Nitrogenous (Amide)
acetamide
3,5-Dimethoxy-4-hydroxyphenylacetic
23 9.100 0.87 Oxygenic (Acids)
acid
Hydrocarbons
24 9.191 2.96 Octadecane

(Alkanes)
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Hydrocarbons
25 10.205 1.8 Eicosane
(Alkanes)
Hydrocarbons
26 11.137 0.91 Eicosane
(Alkanes)
27 11.788 0.38 Cyclotrisiloxane, hexamethyl- Other
28 11.874 0.65 2-Ethylacridine Nitrogenous (Pyridines)
29 11.987 0.67 Tris(tert-butyldimethylsilyloxy)arsane Other
30 12.113 0.15 Tris(tert-butyldimethylsilyloxy)arsane Other
31 12.594 0 Tris(tert-butyldimethylsilyloxy)arsane Other
32 12.781 0.28 Cyclotrisiloxane, hexamethyl- Other
33 13.583 0.7 1-Dimethyl(phenyl)silyloxypentane Other
Trimethyl[4-(2-methyl-4-ox0-2-
34 14.575 0.7 Other
pentyl)phenoxy]silane
35 14.601 1.61 Methyltris(trimethylsiloxy)silane Other
36 14.627 1.72 Arsenous acid, tris(trimethylsilyl) ester Other
37 14.666 1.95 1,4-Bis(trimethylsilyl)benzene Other
Trimethyl[4-(2-methyl-4-0x0-2-
38 14.727 0.54 Other
pentyl)phenoxy]silane
39 14.827 0.5 Tetrasiloxane, decamethyl- Other
40 14.853 0.64 Methyltris(trimethylsiloxy)silane Other
Trimethyl[4-(2-methyl-4-0x0-2-
41 14.944 0.83 Other
pentyl)phenoxy]silane
42 15.048 1.14 Tetrasiloxane, decamethyl- Other
43 15.130 2.16 1,4-Bis(trimethylsilyl)benzene Other
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Hydrocarbons
1 3.889 0.39 Decane
(Alkanes)




114

2 4.660 1.52 2-Propanamine Nitrogenous (Amines)
3 5.384 0.93 Catechol Aromatic (Alcohol)
Hydrocarbons
4 5.428 1.46 Dodecane
(Alkanes)
1,4:3,6-Dianhydro-.alpha.-d-
5 5.527 0.32 (Alcohol)
glucopyranose
6 5.926 0.74 1,2-Benzenediol, 3-methoxy- Aromatic (Benzenes)
7 6.056 0.56 1,2-Benzenediol, 4-methyl- Aromatic (Benzenes)
8 6.542 2.37 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
9 6.624 0.54 Phenol, 3,4-dimethoxy- Aromatic (Phenol)
Hydrocarbons
10 6.824 2.4 Tetradecane
(Alkanes)
11 7.171 0.58 Benzoic acid, 4-hydroxy-3-methoxy Oxygenic (Acids)
12 7.210 0.7 Phenol, 2-methoxy-4-(1-propenyl)-, (Z)- Aromatic (Phenol)
13 7.340 1.48 D-Allose (Alcohol)
14 7.678 1.13 5-tert-Butylpyrogallol Aromatic (Alcohol)
15 7.752 0.3 d-Glycero-d-ido-heptose Oxygenic (Aldehyde)
Hydrocarbons
16 8.068 3.29 Hexadecane
(Alkanes)
17 8.142 0.39 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
18 8.432 0.32 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
19 8.710 1.19 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
1-Butanone, 1-(2,4,6-trihydroxy-3-
20 9.100 0.59 Oxygenic (Ketone)
methylphenyl)-
Hydrocarbons
21 9.191 2.51 Octadecane
(Alkanes)
Hydrocarbons
22 10.205 1.51 Eicosane
(Alkanes)
Hydrocarbons
23 11.137 0.69 Eicosane

(Alkanes)
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24 11.874 0.31 Cyclotrisiloxane, hexamethyl- Other
25 11.987 0.4 Tris(tert-butyldimethylsilyloxy)arsane Other
26 12.113 0.12 Cyclotrisiloxane, hexamethyl- Other
27 12.780 0.8 Cyclotrisiloxane, hexamethyl- Other
2-(Acetoxymethyl)-3-
28 13.340 1.16 Oxygenic (Acids)
(methoxycarbonyl)biphenylene
29 13.583 0.97 Tris(tert-butyldimethylsilyloxy)arsane Other
30 14.814 0.38 Tetrasiloxane, decamethyl- Other
31 14.844 2.98 Arsenous acid, tris(trimethylsilyl) ester Other
Trimethyl[4-(2-methyl-4-0x0-2-
32 14.900 1.32 Other
pentyl)phenoxy]silane
Trimethyl[4-(2-methyl-4-ox0-2-
33 14.926 1.18 Other
pentyl)phenoxy]silane
34 14.957 1.15 Tris(tert-butyldimethylsilyloxy)arsane Other
35 14.978 2.12 1,1,1,3,5,5,5-Heptamethyltrisiloxane Other
36 15.143 0.56 1,2-Bis(trimethylsilyl)benzene Other
Trimethyl[4-(1-methyl-1-
37 15.265 2.36 Other
methoxyethyl)phenoxy]silane
38 15.325 0.35 Tris(tert-butyldimethylsilyloxy)arsane Other
Trimethyl[4-(2-methyl-4-0x0-2-
39 15.364 0.31 Other
pentyl)phenoxy]silane
Trimethyl[4-(2-methyl-4-0x0-2-
40 15.386 0.22 Other

pentyl)phenoxy]silane
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1 3.711 0.3 Phenol Aromatic (Phenol)

2 3.798 0.4 Cyclopentanol (Alcohol)

3 3.889 0.34 Decane Hydrocarbons
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(Alkanes)
4 4.118 0.64 1,2-Cyclopentanedione, 3-methyl- Oxygenic (Ketone)
5 4.309 0.19 Phenol, 2-methyl- Aromatic (Phenol)

Butanoic acid, 2-butoxy-1-methyl-2-
6 4.383 0.42 Oxygenic (Acids)
oxoethyl ester
7 4.465 0.67 Phenol, 3-methyl- Aromatic (Phenol)
8 4.634 1.09 Phenol, 2-methoxy- Aromatic (Phenol)
9 4.656 4.2 1,3-Propanediamine, N-methyl- Nitrogenous (Amines)
2-Cyclopenten-1-one, 3-ethyl-2-
10 4.851 0.37 Oxygenic (Ketone)
hydroxy-
11 5.051 0.35 Phenol, 2,5-dimethyl- Aromatic (Phenol)
12 5.189 0.37 Phenol, 3,4-dimethyl- Aromatic (Phenol)
13 5.345 0.48 5-Hydroxymethyldihydrofuran-2-one Oxygenic (Ketone)
14 5.384 0.2 Catechol Aromatic (Alcohol)
Hydrocarbons

15 5.428 2.11 Dodecane

(Alkanes)

1,4:3,6-Dianhydro-.alpha.-d-
16 5.527 5.5 (Alcohol)
glucopyranose
17 5.861 0.59 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
18 5.905 0.46 Hydroquinone Oxygenic (Ketone)
19 5.926 0.58 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
20 6.056 1.97 Phenol, 4-ethyl-2-methoxy Aromatic (Phenol)
21 6.299 0.35 2-Methoxy-4-vinylphenol Aromatic (Phenol)
22 6.429 0.06 Benzaldehyde, 2-fluoro Other
23 6.542 0.55 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
24 6.598 0.44 Phenol, 2-methoxy-3-(2-propenyl)- Aromatic (Phenol)
25 6.624 0.41 Phenol, 3,4-dimethoxy- Aromatic (Phenol)
26 6.715 0.71 1,3-Benzenediol, 4-ethyl- Aromatic (Alcohol)
Hydrocarbons

27 6.824 2.45 Tetradecane

(Alkanes)
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28 6.941 0.43 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
29 7.175 1.15 3-Hydroxy-4-methoxybenzoic acid Oxygenic (Acids)
30 7.214 1.06 trans-Isoeugenol Aromatic (Phenol)
31 7.340 0.9 .beta.-D-Glucopyranose, 1,6-anhydro- (Alcohol)
32 7.457 0.54 Apocynin Oxygenic (Ketone)
33 7.678 0.62 5-tert-Butylpyrogallol Aromatic (Alcohol)
34 7.730 1.07 Homovanillyl alcohol Aromatic (Alcohol)
35 7.916 0.39 2,3,5,6-Tetrafluoroanisole Other
Hydrocarbons
36 8.068 3.19 Hexadecane
(Alkanes)
37 8.142 0.44 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
38 8.432 0.32 Phenol, 2,6-dimethoxy-4-(2-propenyl) Aromatic (Phenol)
39 8.710 1.69 Phenol, 2,6-dimethoxy-4-(2-propenyl) Aromatic (Phenol)
40 8.905 0.59 1-(4-hydroxy-3,5-dimethoxyphenyl) Aromatic (Phenol)
3,5-Dimethoxy-4-hydroxyphenylacetic
41 9.100 0.72 Oxygenic (Acids)
acid
Hydrocarbons
42 9.191 2.72 Octadecane
(Alkanes)
43 9.997 0.27 n-Hexadecanoic acid Oxygenic (Acids)
Hydrocarbons
44 10.205 1.71 Eicosane
(Alkanes)
Hydrocarbons
45 11.137 0.87 Eicosane
(Alkanes)
46 11.731 0.1 Cyclotrisiloxane, hexamethyl- Other
47 11.788 0.11 Tris(tert-butyldimethylsilyloxy)arsane Other
Heptasiloxane,
48 11.853 0.09 1,1,3,3,5,5,7,7,9,9,11,11,13,13- Other
tetradecamethyl-
49 11.926 0.11 Cyclotrisiloxane, hexamethyl- Other
50 11.991 0.36 Heptasiloxane, Other
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1,1,3,3,5,5,7,7,9,9,11,11,13,13-

tetradecamethyl-
51 12.078 0.09 Cyclotrisiloxane, hexamethyl- Other
52 12.117 0.19 Tris(tert-butyldimethylsilyloxy)arsan Other
53 12.598 0.17 Cyclotrisiloxane, hexamethyl- Other
54 12.780 0.35 Tris(tert-butyldimethylsilyloxy)arsane Other
55 12.919 0.2 Tris(tert-butyldimethylsilyloxy)arsane Other
Heptasiloxane,
56 13.110 0.27 1,1,3,3,5,5,7,7,9,9,11,11,13,13- Other
tetradecamethyl-
57 14.384 0.07 Tris(tert-butyldimethylsilyloxy)arsane Other
58 14.601 0.46 Cyclotrisiloxane, hexamethyl- Other
59 14.671 0.59 Cyclotrisiloxane, hexamethyl- Other
60 14.736 0.06 Tris(tert-butyldimethylsilyloxy)arsane Other
61 14.848 0.13 Cyclotrisiloxane, hexamethyl- Other
62 14918 0.06 Cyclotrisiloxane, hexamethyl- Other
63 14.970 0.59 Tris(tert-butyldimethylsilyloxy)arsane Other
64 14.996 0.66 Cyclotrisiloxane, hexamethyl- Other
65 15.048 0.5 Cyclotrisiloxane, hexamethyl- Other
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2 4.119 0.38 1,2-Cyclopentanedione, 3-methyl- Oxygenic (Ketone)
3 4.466 0.33 Phenol, 3-methyl- Aromatic (Phenol)
4 4.635 0.53 Phenol, 2-methoxy- Aromatic (Phenol)
5 4.656 2.45 1,3-Propanediamine, N-methyl- Nitrogenous (Amines)
Glycyl-L-norleucine, N-
6 5.346 0.28 Other
dimethylaminomethylene-, ethyl ester
7 5.385 1.39 Catechol Aromatic (Alcohol)
Hydrocarbons
8 5.428 1.87 Dodecane
(Alkanes)
1,4:3,6-Dianhydro-.alpha.-d-
9 5.528 0.35 (Alcohol)
glucopyranose
10 5.861 0.4 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
11 5.901 0.24 3(2H)-Pyridazinone, 6-methyl- Oxygenic (Ketone)
12 5.927 0.81 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
13 6.057 1.09 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
14 6.538 2.89 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
15 6.598 0.27 3-Allyl-6-methoxyphenol Aromatic (Phenol)
16 6.716 0.43 1,3-Benzenediol, 4-ethyl- Aromatic (Alcohol)
Hydrocarbons
17 6.824 2.56 Tetradecane
(Alkanes)
18 6.941 0.24 trans-Isoeugenol Aromatic (Phenol)
19 7.171 0.73 1,2,4-Trimethoxybenzene Aromatic (Benzenes)
20 7.210 2.39 trans-Isoeugenol Aromatic (Phenol)
21 7.335 0.47 D-Allose (Alcohol)
22 7.678 0.82 1,1'-Biphenyl, 2-ethyl- Aromatic (Benzenes)
23 7.726 0.61 Homovanillic acid Oxygenic (Acids)
Hydrocarbons
24 8.068 1.33 Hexadecane
(Alkanes)
25 8.142 1.32 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
26 8.710 2.01 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
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3,5-Dimethoxy-4-hydroxyphenylacetic

27 9.100 0.38 Oxygenic (Acids)
acid
Hydrocarbons
28 9.191 1.86 Octadecane
(Alkanes)
Hydrocarbons
29 10.205 1.79 Eicosane
(Alkanes)
Hydrocarbons
30 11.133 0.87 Eicosane
(Alkanes)
31 11.788 0.19 Cyclotrisiloxane, hexamethyl- Other
32 11.849 0.07 Tetrasiloxane, decamethyl- Other
33 11.992 0.32 Cyclotrisiloxane, hexamethyl- Other
34 12.113 0.17 Cyclotrisiloxane, hexamethyl- Other
35 12.781 0.51 Cyclotrisiloxane, hexamethyl- Other
36 14.606 0.75 Cyclotrisiloxane, hexamethyl- Other
37 14.636 1.72 Cyclotrisiloxane, hexamethyl- Other
38 14.675 3.25 Cyclotrisiloxane, hexamethyl- Other
39 14.797 0.78 Cyclotrisiloxane, hexamethyl- Other
40 14.909 0.71 Cyclotrisiloxane, hexamethyl- Other
41 14.948 2.28 Cyclotrisiloxane, hexamethyl- Other
Silicic acid, diethyl bis(trimethylsilyl)
42 14.996 0.68 Other
ester
43 15.013 1.32 Tris(tert-butyldimethylsilyloxy)arsane Other
44 15.078 1.5 Cyclotrisiloxane, hexamethyl- Other
45 15.104 1.45 Cyclotrisiloxane, hexamethyl- Other
46 15.165 1.24 Tris(tert-butyldimethylsilyloxy)arsane Other
47 15.273 0.65 Cyclotrisiloxane, hexamethyl- Other
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1 3.226 0.55 Butyrolactone Oxygenic (Ketone)
2 3.711 0.6 Phenol Aromatic (Phenol)
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3 3.798 0.42 Butanal, 3-methyl- (Alcohol)
Hydrocarbons

4 3.889 04 Decane

(Alkanes)

2-Cyclopenten-1-one, 2-hydroxy-3-
5 4.114 0.16 Oxygenic (Ketone)
methy-
6 4.309 0.42 Phenol, 2-methyl- Aromatic (Phenol)
Butanoic acid, 2-butoxy-1-methyl-2-
7 4.383 0.63 Oxygenic (Acids)
oxoethyl ester
8 4.465 1.24 p-Cresol Aromatic (Phenol)
9 4.635 2.35 Phenol, 2-methoxy- Aromatic (Phenol)
10 4.656 2.21 Cyclobutanol (Alcohol)
2-Cyclopenten-1-one, 3-ethyl-2-
11 4.351 0.38 Oxygenic (Ketone)
hydroxy-
12 5.051 0.59 Phenol, 2,5-dimethyl- Aromatic (Phenol)
13 5.189 0.51 Phenol, 3,5-dimethyl- Aromatic (Phenol)
14 5.346 0.53 5-Hydroxymethyldihydrofuran-2-one Oxygenic (Ketone)
15 5.385 1.92 Catechol Aromatic (Alcohol)
Hydrocarbons

16 5.428 2.79 Dodecane

(Alkanes)

1,4:3,6-Dianhydro-.alpha.-d-
17 5.528 0.6 (Alcohol)
glucopyranose

18 5.861 0.57 1,2-Benzenediol, 3-methyl- Aromatic (Benzenes)
19 5.905 0.41 Hydroquinone Oxygenic (Ketone)
20 5.926 1.13 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
21 6.056 1.08 Phenol, 4-ethyl-2-methoxy- Aromatic (Phenol)
22 6.299 0.35 2-Methoxy-4-vinylphenol Aromatic (Phenol)
23 6.429 0.56 1,4-Benzenediol, 2-methyl- Aromatic (Alcohol)
24 6.538 1.18 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
25 6.598 0.5 Eugenol Aromatic (Phenol)
26 6.624 0.45 Phenol, 3,4-dimethoxy- Aromatic (Phenol)
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27 6.715 0.64 1,3-Benzenediol, 4-ethyl- Aromatic (Alcohol)
Hydrocarbons
28 6.824 2.87 Tetradecane
(Alkanes)
29 6.941 0.44 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
30 7.175 0.19 Benzoic acid, 4-hydroxy-3-methoxy- Oxygenic (Acids)
31 7.210 1.55 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
32 7.340 0.88 D-Allose (Alcohol)
33 7.457 0.66 Apocynin Oxygenic (Ketone)
4,4-Dimethyl-5-methylene-2-
34 7.678 1.3 Other
allylamino-2-thiazoline
35 7.726 1.22 Homovanillyl alcohol Aromatic (Alcohol)
36 7916 0.56 3H-Benz[e]indene, 2-methyl- Aromatic (Indene)
Hydrocarbons
37 8.068 2.62 Hexadecane
(Alkanes)
38 8.142 0.51 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
39 8.432 0.37 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
40 8.710 1.66 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
Ethanone, 1-(4-hydroxy-3,5-
41 8.905 0.31 Oxygenic (Ketone)
dimethoxyphenyl)-
3,5-Dimethoxy-4-hydroxyphenylacetic
42 9.104 0.68 Oxygenic (Acids)
acid
Hydrocarbons
43 9.191 2.06 Octadecane
(Alkanes)
Hydrocarbons
44 10.210 1.84 Eicosane
(Alkanes)
Hydrocarbons
45 11.137 0.94 Eicosane
(Alkanes)
46 11.788 0.08 Tetrasiloxane, decamethyl- Other
47 11.992 0.41 Cyclotrisiloxane, hexamethyl- Other
48 12.117 0.25 Tris(tert-butyldimethylsilyloxy)arsane Other
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Silicic acid, diethyl bis(trimethylsilyl)

49 12.781 0.16 Other
ester
50 12.863 0.05 Tris(tert-butyldimethylsilyloxy)arsane Other
51 13.106 0.07 Cyclotrisiloxane, hexamethyl- Other
52 13.834 2.38 Tris(tert-butyldimethylsilyloxy)arsane Other
53 14.653 5.52 Cyclotrisiloxane, hexamethyl- Other
54 14.727 3.62 Cyclotrisiloxane, hexamethyl- Other
55 14.775 0.69 Cyclotrisiloxane, hexamethyl- Other
56 14.831 2.06 Cyclotrisiloxane, hexamethyl- Other
57 14.875 1.13 Cyclotrisiloxane, hexamethyl- Other
58 14.961 1.69 Cyclotrisiloxane, hexamethyl- Other
59 14.992 0.8 Cyclotrisiloxane, hexamethyl- Other
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1 3.226 0.44 Butyrolactone Oxygenic (Ketone)

2 3.711 0.33 Phenol Aromatic (Phenol)
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3 3.794 0.49 2-Hydroxy-gamma-butyrolactone Oxygenic (Ketone)
Hydrocarbons

4 3.889 0.29 Decane

(Alkanes)

2-Cyclopenten-1-one, 2-hydroxy-3-
5 4.114 0.01 Oxygenic (Ketone)
methyl-
6 4.309 0.16 Phenol, 2-methyl- Aromatic (Phenol)
7 4.348 0.2 2H-Pyran-2-one, tetrahydro- Oxygenic (Ketone)
8 4.383 0.07 2-Furanmethanol, tetrahydro-, acetate Oxygenic (Ketone)
9 4.465 0.81 p-Cresol Aromatic (Phenol)
10 4.630 1.07 Phenol, 2-methoxy- Aromatic (Phenol)
11 4.661 1.83 Cyclopropyl carbino (Alcohol)
2-Cyclopenten-1-one, 3-ethyl-2-
12 4.8351 0.37 Oxygenic (Ketone)
hydroxy-
13 5.051 0.35 Phenol, 2,4-dimethyl- Aromatic (Phenol)
14 5.189 0.03 Phenol, 2,3-dimethyl- Aromatic (Phenol)
15 5.346 0.06 5-Hydroxymethyldihydrofuran-2-one Oxygenic (Ketone)
16 5.385 2.27 Catechol Aromatic (Alcohol)
Hydrocarbons

17 5.428 1.81 Dodecane

(Alkanes)

1,4:3,6-Dianhydro-.alpha.-d-
18 5.528 0.67 (Alcohol)
glucopyranose

19 5.861 0.61 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
20 5.900 0.55 Hydroquinone Oxygenic (Ketone)
21 5.926 1.42 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
22 6.057 1.99 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
23 6.213 0.54 N-Methylallylamine Nitrogenous (Amines)
24 6.299 0.38 2-Methoxy-4-vinylphenol Aromatic (Phenol)
25 6.429 0.75 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
26 6.538 4,78 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
27 6.598 0.39 Phenol, 2-methoxy-3-(2-propenyl) Aromatic (Phenol)
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28 6.624 0.48 Phenol, 3,4-dimethox Aromatic (Phenol)
29 6.716 0.83 1,3-Benzenediol, 4-ethyl- Aromatic (Alcohol)
Hydrocarbons
30 6.824 2.22 Tetradecane
(Alkanes)
31 6.941 0.43 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
Glycine, N-(3-hydroxybenzoyl)-, methyl
32 6.980 0.36 Oxygenic (Ketone)
ester
4-Methoxy-2-methyl-1-
33 7.171 1.26 Other
(methylthio)benzene
34 7.210 2.21 trans-Isoeugenol Aromatic (Phenol)
35 7.344 1.15 D-Allose (Alcohol)
36 7.453 0.04 Apocynin Oxygenic (Ketone)
1-(6-Hydroxyimidazo[2,1-b]thiazol-5-
37 7.678 0.41 Oxygenic (Ketone)
yl)ethanone
38 7.726 0.66 1-(4-methylthiophenyl)-2-propanone Oxygenic (Ketone)
39 7.916 0.56 2.3,5,6-Tetrafluoroanisole Other
Hydrocarbons
40 8.068 2.96 Hexadecane
(Alkanes)
41 8.142 0.51 Phenol, 2,6-dimethoxy-4-(2-propenyl) Aromatic (Phenol)
42 8.181 0.2 4-Propyl-1,1'-diphenyl Aromatic (Benzenes)
43 8.428 0.36 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
44 8.710 1.63 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
Ethanone, 1-(4-hydroxy-3,5-
45 8.900 0.34 Oxygenic (Ketone)
dimethoxyphenyl)-
3,5-Dimethoxy-4-hydroxyphenylacetic
46 9.100 0.09 Oxygenic (Acids)
acid
Hydrocarbons
47 9.191 2.42 Octadecane
(Alkanes)
Hydrocarbons
48 10.205 1.5 Eicosane

(Alkanes)
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Hydrocarbons
49 11.138 0.76 Eicosane
(Alkanes)
50 11.788 0.09 (E)-2-bromobutyloxychalcone Oxygenic (Ketone)
51 11.853 0.05 Cyclotrisiloxane, hexamethyl- Other
52 11.992 0.34 Di-n-decylsulfone Other
53 12.117 0.2 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
54 12.594 0.26 Cyclotrisiloxane, hexamethyl- Other
55 12.776 0.16 Cyclotrisiloxane, hexamethyl- Other
56 13.106 0.24 Tris(tert-butyldimethylsilyloxy)arsan Other
57 13.661 1.55 Cyclotrisiloxane, hexamethyl- Other
58 13.977 5.03 Tris(tert-butyldimethylsilyloxy)arsane Other
59 14.081 3.19 Cyclotrisiloxane, hexamethyl- Other
60 14.450 0.3 Cyclotrisiloxane, hexamethyl- Other
61 14.597 0.81 Cyclotrisiloxane, hexamethyl- Other
62 14.640 0.86 Cyclotrisiloxane, hexamethyl- Other
63 14.710 3.15 Cyclotrisiloxane, hexamethyl- Other
64 14.870 0.05 Cyclotrisiloxane, hexamethyl- Other
65 14.935 2.59 Cyclotrisiloxane, hexamethyl- Other
66 15.031 1.71 Cyclotrisiloxane, hexamethyl- Other
67 15.087 0.96 Tris(tert-butyldimethylsilyloxy)arsane Other
68 15.156 0.37 Cyclotrisiloxane, hexamethyl- Other
Trimethyl[4-(2-methyl-4-0x0-2-
69 15.230 0.45 Other

pentyl)phenoxy]silane
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1 3.221 0.53 Butyrolactone Oxygenic (Ketone)

2 3.711 0.66 Phenol Aromatic (Phenol)
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3 3.793 0.45 Cyclopentanol (Alcohol)
Hydrocarbons

4 3.889 0.29 Decane

(Alkanes)

2-Cyclopenten-1-one, 2-hydroxy-3-
5 4.114 0.43 Oxygenic (Ketone)
methyl-
6 4236 0.26 2-Cyclopenten-1-one, 2,3-dimethyl- Oxygenic (Ketone)
7 4.309 0.45 Phenol, 2-methyl- Aromatic (Phenol)
8 4.348 0.24 2H-Pyran-2-one, tetrahydro- Oxygenic (Ketone)
9 4.383 0.63 2-Furanmethanol, tetrahydro-, acetate Oxygenic (Ketone)
10 4.465 0.62 p-Cresol Aromatic (Phenol)
11 4.630 1.31 Phenol, 2-methoxy- Aromatic (Phenol)
Diazene, [1-(2,2-
12 4.656 5.05 Nitrogenous (Nitriles)
dimethylhydrazino)ethyl]ethyl
2-Cyclopenten-1-one, 3-ethyl-2-
13 4.847 0.64 Oxygenic (Ketone)
hydroxy-
14 5.051 0.8 Phenol, 2,4-dimethyl- Aromatic (Phenol)
15 5.189 0.68 Phenol, 3,5-dimethy Aromatic (Phenol)
16 5.276 0.19 Phenol, 2,3-dimethyl- Aromatic (Phenol)
17 5.319 0.17 2-Methoxy-6-methylphenol Aromatic (Phenol)
18 5.345 0.08 5-Hydroxymethyldihydrofuran-2-one Oxygenic (Ketone)
19 5.384 2.44 Catechol Aromatic (Alcohol)
20 5.423 1.24 Creosol Aromatic (Phenol)
1,4:3,6-Dianhydro-.alpha.-d-
21 5.528 0.72 (Alcohol)
glucopyranose

22 5.675 0.24 2,3-Anhydro-d-mannosa (Alcohol)
23 5.723 0.31 3,4-Dimethoxytoluene Aromatic (Phenol)
24 5.861 0.74 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
25 5.900 0.05 Hydroquinone Oxygenic (Ketone)
26 5.926 1.52 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
27 6.052 0.98 Phenol, 4-ethyl-2-methoxy- Aromatic (Phenol)
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28 6.213 0.48 Butanal, 3-hydroxy- (Alcohol)
29 6.299 0.67 2-Methoxy-4-vinylphenol Aromatic (Phenol)
30 6.325 0.26 Z-1-Methoxy-2-pentene Oxygenic (Aldehyde)
31 6.429 0.73 1,4-Benzenediol, 2-methyl- Aromatic (Alcohol)
32 6.468 0.16 1H-Inden-5-o0l, 2,3-dihydro- Aromatic (Phenol)
33 6.538 0.12 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
34 6.598 0.6 Phenol, 2-methoxy-3-(2-propenyl)- Aromatic (Phenol)
35 6.624 0.54 3-Amino-2,6-dimethoxypyridine Nitrogenous (Pyridines)
36 6.663 0.34 Phenol, 2-methoxy-4-propyl- Aromatic (Phenol)
37 6.711 0.85 1,3-Benzenediol, 4-ethyl- Aromatic (Alcohol)
Hydrocarbons

38 6.824 2.14 Tetradecane

(Alkanes)
39 6.889 0.39 Vanillin Oxygenic (Ketone)
40 6.941 0.62 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
41 6.980 0.32 Dimethylphenylphosphine Other

4-Methoxy-2-methyl-1-
42 7.171 1.6 Other
(methylthio)benzene
43 7.210 2.02 Phenol, 2-methoxy-4-(1-propenyl)- Aromatic (Phenol)
44 7.344 1.21 D-Allose (Alcohol)
45 7.452 0.09 Apocynin Oxygenic (Ketone)
46 7.678 1.78 S-tert-Butylpyrogallol Aromatic (Alcohol)
47 7.726 0.02 Ethyl homovanillate Oxygenic (Aldehyde)
48 7.916 0.08 4-Methyl-2,5-dimethoxybenzaldehyde Oxygenic (Aldehyde)
Hydrocarbons

49 8.068 2.99 Hexadecane

(Alkanes)
50 8.142 0.78 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
51 8.181 0.34 4-Propyl-1,1'-diphenyl Aromatic (Benzenes)
52 8.428 0.69 Phenol, 2,6-dimethoxy-4-(2-propenyl) Aromatic (Phenol)
53 8.710 2.56 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
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Ethanone, 1-(4-hydroxy-3,5-

54 8.900 0.41 Oxygenic (Ketone)
dimethoxyphenyl)
55 9.100 0.92 Desaspidinol Aromatic (Alcohol)
Hydrocarbons
56 9.191 2.31 Octadecane
(Alkanes)
57 9.733 0.29 2-Nonadecanone Oxygenic (Ketone)
Hydrocarbons
58 10.205 1.41 Eicosane
(Alkanes)
Hydrocarbons
59 11.133 0.68 Eicosane
(Alkanes)
Hydrocarbons
60 11.987 0.31 Eicosane
(Alkanes)
61 12.117 0.17 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
2-(Acetoxymethyl)-3-
62 12.455 0.17 Oxygenic (Acids)
(methoxycarbonyl)biphenylene
63 12.525 0.12 Cyclotrisiloxane, hexamethyl- Other
64 12.590 0.1 1,2-Benzisothiazol-3-amine tbdms Nitrogenous (Amines)
65 12.728 0.22 Tris(tert-butyldimethylsilyloxy)arsane Other
66 12.776 0.2 Cyclotrisiloxane, hexamethyl- Other
67 12.807 0.03 5-Methyl-2-phenylindolizine Nitrogenous (Indoles)
68 12.976 0.19 Cyclotrisiloxane, hexamethyl- Other
69 13.101 0.2 Cyclotrisiloxane, hexamethyl- Other
70 13.197 0.15 Cyclotrisiloxane, hexamethyl- Other
Silicic acid, diethyl bis(trimethylsilyl)
71 13.513 0.21 Other
ester
72 14.033 5.13 Tris(tert-butyldimethylsilyloxy)arsane Other
73 14.077 1.44 Cyclotrisiloxane, hexamethyl- Other
74 14.211 3.15 Cyclotrisiloxane, hexamethyl- Other
75 14.601 5.43 Cyclotrisiloxane, hexamethyl- Other
76 14.662 0.92 Cyclotrisiloxane, hexamethyl- Other
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77 14.714 1.77 Cyclotrisiloxane, hexamethyl- Other
78 14.783 1.08 Cyclotrisiloxane, hexamethyl- Other
79 14.827 0.68 Cyclotrisiloxane, hexamethyl- Other
Trimethyl[4-(1-methyl-1-
80 14.870 0.74 Other
methoxyethyl)phenoxy]silane
81 14.900 0.41 Cyclotrisiloxane, hexamethyl- Other
82 14.926 0.8 Cyclotrisiloxane, hexamethyl- Other
4-Methyl-2-trimethylsilyloxy-
83 14.991 0.44 Other
acetophenone
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1 3.221 0.04 Butyrolactone Oxygenic (Ketone)
2 3.711 0.33 Phenol Aromatic (Phenol)
3 3.793 0.34 Cyclopentanol (Alcohol)
Hydrocarbons
4 3.889 0.18 Decane
(Alkanes)
2-Cyclopenten-1-one, 2-hydroxy-3-
5 4.114 0.06 Oxygenic (Ketone)
methyl-
6 4.236 0.08 2-Cyclopenten-1-one, 2,3-dimethyl- Oxygenic (Ketone)
7 4.309 0.22 Phenol, 2-methyl- Aromatic (Phenol)
8 4.348 0.09 2H-Pyran-2-one, tetrahydro- Oxygenic (Ketone)
9 4.383 0.03 2-Furanmethanol, tetrahydro-, acetate Oxygenic (Ketone)
10 4.465 0.78 p-Cresol Aromatic (Phenol)
11 4.630 1.33 Phenol, 2-methoxy- Aromatic (Phenol)
Diazene, [1-(2,2-
12 4.656 3.58 Nitrogenous (Nitriles)
dimethylhydrazino)ethyl]ethyl-
2-Cyclopenten-1-one, 3-ethyl-2-
13 4.851 0.36 Oxygenic (Ketone)
hydroxy-

14 5.051 0.39 Phenol, 2,5-dimethyl- Aromatic (Phenol)
15 5.189 0.37 Phenol, 3,5-dimethyl- Aromatic (Phenol)
16 5.345 0.04 5-Hydroxymethyldihydrofuran-2-one Oxygenic (Ketone)
17 5.384 1.86 Catechol Aromatic (Alcohol)
18 5.423 1.56 Creosol Aromatic (Phenol)
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1,4:3,6-Dianhydro-.alpha.-d-

19 5.528 0.5 (Alcohol)
glucopyranose
Cyclopentanecarboxylic acid, 3-
20 5.675 0.18 Oxygenic (Acids)
tetradecyl ester
21 5.723 0.18 3,4-Dimethoxytoluene Aromatic (Phenol)
22 5.861 0.56 1,2-Benzenediol, 3-methyl- Aromatic (Alcohol)
23 5.905 0.04 Hydroquinone Oxygenic (Ketone)
24 5.926 1.17 1,2-Benzenediol, 3-methoxy- Aromatic (Alcohol)
25 6.056 1.9 1,2-Benzenediol, 4-methyl- Aromatic (Alcohol)
26 6.217 0.42 Ethanedial, bis(dimethylhydrazone) Oxygenic (Ketone)
27 6.252 0.2 2-Ethyl-3-methoxypyrazine Nitrogenous (Pyridines)
28 6.299 0.44 2-Methoxy-4-vinylphenol Aromatic (Phenol)
29 6.330 0.26 Cyclopentanol, 2-methyl (Alcohol)
30 6.429 0.62 1,4-Benzenediol, 2-methyl- Aromatic (Alcohol)
31 6.468 0.16 1H-Inden-5-ol, 2,3-dihydro- Aromatic (Phenol)
32 6.538 2.38 Phenol, 2,6-dimethoxy- Aromatic (Phenol)
33 6.598 0.43 Phenol, 2-methoxy-3-(2-propenyl)- Aromatic (Phenol)
34 6.624 0.42 Phenol, 3,4-dimethoxy- Aromatic (Phenol)
35 6.663 0.27 Phenol, 2-methoxy-4-propyl- Aromatic (Phenol)
36 6.711 0.74 4-Ethylcatechol Aromatic (Alcohol)
37 6.772 0.21 1-Hexadecanol (Alcohol)
Hydrocarbons

38 6.824 1.59 Tetradecane

(Alkanes)
39 6.889 0.31 Vanillin Oxygenic (Ketone)
40 6.941 0.47 Phenol, 2-methoxy-4-(1-propenyl) Aromatic (Phenol)
41 6.980 0.27 Benzoic acid, 4-hydroxy- Oxygenic (Acids)
42 7.075 0.31 Propanedioic acid, propyl- Oxygenic (Acids)
43 7.171 0.19 Benzoic acid, 4-hydroxy-3-methoxy- Oxygenic (Acids)
44 7.210 2.51 trans-Isoeugenol Aromatic (Phenol)
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45 7.344 1.05 .beta.-D-Glucopyranose, 1,6-anhydro- (Alcohol)
46 7.457 0.07 Apocynin Oxygenic (Ketone)
Propanoic acid, 2-methyl-, 2-
47 7.604 0.24 Oxygenic (Acids)
methylpropyl ester
48 7.678 1.3 Phenol, 3-[(trimethylsilyl)oxy]- Other
49 7.726 0.05 1-(4-methylthiophenyl)-2-propanone Oxygenic (Ketone)
50 7.916 0.63 2,3,5,6-Tetrafluoroanisole Other
Hydrocarbons
51 8.068 2.01 Hexadecane
(Alkanes)
52 8.137 0.6 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
53 8.181 0.25 4-Propyl-1,1'-diphenyl Aromatic (Benzenes)
54 8.428 0.51 Phenol, 2,6-dimethoxy-4-(2-propenyl)- Aromatic (Phenol)
N-(4-Methoxyphenyl)-2-hydroxyimino-
55 8.710 1.91 Nitrogenous (Amide)
acetamide
Ethanone, 1-(4-hydroxy-3,5-
56 8.905 0.45 Oxygenic (Ketone)
dimethoxyphenyl)-
3,5-Dimethoxy-4-hydroxyphenylacetic
57 9.100 0.07 Oxygenic (Acids)
acid
Hydrocarbons
58 9.156 0.13 Cetene
(Alkenes)
Hydrocarbons
59 9.191 1.7 Octadecane
(Alkanes)
60 9.737 0.09 2-Heptadecanone Oxygenic (Ketone)
61 9.846 0.25 Hexadecanoic acid, methyl ester Oxygenic (Acids)
62 10.002 0.26 Allantoin Other
Hydrocarbons
63 10.205 1.22 Eicosane
(Alkanes)
Hydrocarbons
64 10.682 0.26 Pentadecane
(Alkanes)
65 10.721 0.4 1,1-Bis[aziridyltrimethylamine] Nitrogenous (Amines)
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66 11.068 0.16 Oxacycloheptadec-8-en-2-one, (8Z) Oxygenic (Ketone)
Hydrocarbons
67 11.137 0.71 Eicosane
(Alkanes)
(-)-cis-3,4-Dimethyl-2-
68 11.571 0.17 Other
phenyltetrahydro-1,4-thiazine
69 11.987 0.35 Octadecane, 1-iodo- Other
70 12.117 0.14 Benzo[h]quinoline, 2,4-dimethyl- Nitrogenous (Pyridines)
2-(Acetoxymethyl)-3-
71 12.390 0.16 Oxygenic (Acids)
(methoxycarbonyl)biphenylene
72 12.455 0.1 Tris(tert-butyldimethylsilyloxy)arsane Other
73 12.516 0.17 Tris(tert-butyldimethylsilyloxy)arsane Other
Heptasiloxane,
74 12.642 0.12 1,1,3,3,5,5,7,7,9,9,11,11,13,13- Other
tetradecamethyl-
75 12.776 0.35 Tris(tert-butyldimethylsilyloxy)arsane Other
76 12.906 0.16 Cyclotrisiloxane, hexamethyl- Other
77 12.976 0.07 Tris(tert-butyldimethylsilyloxy)arsane Other
78 13.106 0.26 Cyclotrisiloxane, hexamethyl- Other
79 13.149 0.46 Tris(tert-butyldimethylsilyloxy)arsane Other
80 13.227 0.09 Cyclotrisiloxane, hexamethyl- Other
81 13.275 0.43 Cyclotrisiloxane, hexamethyl- Other
82 13.340 0.13 Tris(tert-butyldimethylsilyloxy)arsan Other
83 13.509 1.19 Cyclotrisiloxane, hexamethyl- Other
84 13.661 1.64 Cyclotrisiloxane, hexamethyl- Other
85 13.769 1.07 Cyclotrisiloxane, hexamethyl- Other
86 13.869 0.84 Cyclotrisiloxane, hexamethyl- Other
87 13.977 0.46 Cyclotrisiloxane, hexamethyl- Other
88 14.029 0.13 Cyclotrisiloxane, hexamethyl- Other
89 14.081 0.78 Cyclotrisiloxane, hexamethyl- Other
90 14.129 0.36 Cyclotrisiloxane, hexamethyl- Other
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91 14.202 0.85 Cyclotrisiloxane, hexamethyl- Other
92 14.385 0.96 Tris(tert-butyldimethylsilyloxy)arsane Other
93 14.450 2.8 Cyclotrisiloxane, hexamethyl- Other
94 14.506 1.72 Cyclotrisiloxane, hexamethyl- Other
95 14.597 0.53 Tris(tert-butyldimethylsilyloxy)arsane Other
96 14.710 0.38 Tris(tert-butyldimethylsilyloxy)arsane Other
97 14.788 0.95 Cyclotrisiloxane, hexamethyl- Other
98 14.818 0.95 Cyclotrisiloxane, hexamethyl- Other
99 14.935 0.84 Cyclotrisiloxane, hexamethyl- Other
100 15.009 0.48 Cyclotrisiloxane, hexamethyl- Other
101 15.031 0.99 Cyclotrisiloxane, hexamethyl- Other
102 15.555 0.25 Cyclotrisiloxane, hexamethyl- Other
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