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ABSTRACT 

This research aims to produce the incense from natural substances to carcinogenic 

compounds reduction in incense smoke. The variables are type of adhesives, synthetic 

essential oil and natural essential. The adhesives used in this project are latex, water glue, 

wheat flour and Yangbong. Lemongrass, leech lime and white champee are natural and 

essential oil were studied in this project. The benzo(a)pyrene and 1,3-butadiene from 

incense smoke were analyzed by Gas Chromatograph -Mass Spectrometer (GC-MS). It was 

found 84.00 pg/m3  benzo(a)pyrene and 515.11 pg/m3  1, 3-butadiene in made from wheat 

flour glue, which is less than other types of glue. The natural incense from leech lime and 

white champee found the lowest 1,3-butadiene 114.00 pg/m
3
. The lowest benzo(a)nyrene 

1,902.88 pg/m
3 

was found in natural incense from lemongrass. So the natural 	had 

carcinogenic compounds less than the synthetic incense. 
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5mitlait.nantomEVilk-inn5tcu-Jun-15?IlLRyltvishian1416,1@amPuyruniwsrAm 	auLum-In 

1111Y1.11/21.15n1,1016NIV1f1f1172{f1EWIMA155a1V1555arin VeSITIR'1/11.11/1 61161111Nal1,(NW1tuii 

-inn5t112Lin150v1fyllnd-1'3 

l̀mak-InVnaimAtrifilcorinct4 	 LcthRiTuvriati@ln15t-i@iri ?mn514,uvinlv'iLNA_I 

Lot.f,fiLLif 

in5Oms,00-Jultlinif,1%tiini5thnlvi/UTInSltiPtAins553n1Van'iLml:,4 

NaLSotals;ti 	 6/azailuesi61 

wilit'(cum,avm uotiiin5y7muithicAni5thtnwu 

@TilovilkEhlii1J5Ovitesia LLatilth‘ehtfral (171431514 nhinth. 2554.) 

2.2 

n-r-J (Adhesive)vi nugl 	 loun- whavq,V_1145aqii 

C5on. -1131SLIJa5 (Polymer) illvanotil 5m167;1thz.,'n@cuA'-)Erviiimdanl'i3Ein-il ILIcuLL@i 

(Monomer) ami@filivitulliLetiaeilownloomtklAIRilti 

aanTkvictlu-Jow-r -ill.naqaa-ItuniAmul aniitlfitathTuritancaa@l 

n‘natillAlch 2 /silog@f-n-Alna-acuvi16 awe, n-noVictilv-Inal5octlumi'6Vi@ 

@-Natill,AViun-nnwn6ILLmn-nA'wmtiA 

2.2.1 -̀iL"-mF_I-ilins. 55artn'AlA'LLri 

Albumen 	mia Casein 

nm-inaLal 	Beeswax 	v shellac 

nTA-ffIAT 	 Starch 	vil@ gum Arabic 

n-ralna-15`6'corliti 	Parafin wax 	vil@ amber 

n- mnaiwilvoiti 	Soduim silicate via magnesium 

oxychloride (qm 5l6`MA73IEJ1. 2544: 2) 
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2.2.2 	i''-Juilln-i-ALF15-itlak,fi 

(1) in2°lfil&6511 6t1,11Annitia-ial,titalliaqaErr-2E,ia-J loiTzatalt, 

vil@Loryta@u@Oldhyliat,aiu 	n-ryalla 	 1v1-1 

aL'alo6l,f1 	 vaviutoln-rmilmu,541@ 51R-itr 7;1TH‘inn 

Nodm. ilea 	 Ltattiwn-AaTaficuan5ataloilLovantalinn-Atil 

6rit4tunilnA'tanlvialoni (std'' 	2008 : @uulail) 

(1.1) n-naidinAild-yuthtnninkg@ 

(Polyvinyl acetate) 6t1LtUirali@iii'lLnTlviiin/Joravitililenol,tio-n L6G1talmillA13.1 

(Emu(sion) 	 illltr1f16A'1,U)419,1  ' 1 

7 	4 
10 -10 1661.(1L1015 	 vootol@tin-wlual5b)..iwNi.i/JulA1404-111)1Lial 

?1@1esi-n.111J1SC 1-'111.1.11,ii@fi'LLamt1MVI/Uf2-1'`U@IF1R/1@lni-Alt112n-ani,om 

n-1?alo/n2fii6nwaa6lh2(/mliumA'lmTuL vil@j-iuliii.61@tvnAL6n1 'do1111-iH 

LtaiLii@n-naldin4LISA'lve,h7fiwwtlaLvilounl-Aa (51),TA' 

AlniVEJ. 2008: o@ulail) 

priti 2.1 ni-aalolni 

flan: 	 @@culml 



C=0 

0113 

2.2 	 IvZbila@tiiou 

Cian: 51,1TA 	2008: @@ulall 

(1.2) frnililail -n1J5r,n@umkg0-1 	LLatIvigl-rria6L'an@a6 

(Polyyinylalcohol) ild.h,ii`dat@iill,M1t1;i (Synthetic polymer) mlaillvrNLAilLilualF_JI8 

V15101-1 vilnA:unwrilmlai'llvnlviiit@lnymiloGnVivhfivikiloo5aniia (-OH group) ilo@y: 

fivIR5lai'1114fri@laiu166Ivam@i@ki4Tirann al,,i<fr1M1@1 

Ivamailign5ata-miNtimAnInngailig'il.milulti6na-111:1@unl 10-4  16111ALLVI5 qiluala`la,1150 

einlej-rwmataloU viil,inl-SiA'nwamvihnialLma-Jla (sling 'Alnii'E). 2008: )a1,1`1a‘6) 

6 

51191 2.3 

@@titail 



stini 
Mt_ 

H H 
I 	I 

C C 
I 	I 
H OH 

altil 2.4 	 ITIM-rilaLLoanov@g 

51.1TA gwiniio. 2008: @aulail 

(2) nTroclocia@l itloonlm1131N-InILLatiaL6n1 

igo-J V5@ilir4-Ar1G1eu 	TIMAISLL@i (Prepolymer) 

1k118168  Ern 	 mi@ 	.71@LRiT4@ 1,6Enlu@tHiLagl (Cyanoacrylate) 

vlootAnlwmil-mylima@otvihn@lvvimlaimaltlln"A-10 (amaulanatiaLgnei) LLVialajil 

Wall n-nwalv'hvilm-Infn5A'2.ieTafiuR-yaih loofl-naourth.g-AillgriEnCicv7-11ALLaqa 

Lgn 	Inviaficuiciitien8166Envi 1 -111)1nyamihl'R'6so-TvItilA'vlaumilo L1151:1711r,h121"121q1Tal 

fl- `11141,101.10 (MITA gTIniiu. 2008: @vulall) 

7 

n 

(n) 
	

(j) 
	

(f)) 

2.5 (n) 	(t) ni-)fru (c) nl731.l6d@5nQ 

(3) n'1-nrilaialD ilqt-unrUlairdoltviAvDtawilvialaintn-li LLatA'N 

Liim-innTrolloillairAvhar,a-1€11ilanmvikut@lail Lr:lo 
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n -navilly6%@11.14 (Polyamide) 

(Polyethylene vinyl acetate) N616(9iVilalf1'ITA09dg@ 11.ii@FJ1406-i") LLatlodudii@ 111111.11T13J 

(512'n(1 	2008: @aulmi) 

2.3 -loq'Auwins5larif-i6 

2.3.1 LiAl 

66156 J1dh115~1J~e~6G15C91VI~(v2(~Je7E~~1d1N'U2J1d~5 yrultwa@i5via-mi 	LiatIou 

oicu 	 licq,1461guaillwmiltumnvllfitaragjiithtLywilulan 

VI 15G1 llde~68l5f1 161~i12e~ Lotna-o 

LLatanui@iiia iiihwataTu2lTat1461 IAA 66G1cig-gtviiiini5lir11d17-Aang@ 

uotilihwriSLiat LiAlliAgh1ltv6:1 1,011Shiumdlvalyaiihkulcultruinn-m@avt46 

@ivi- via.wi-nfivqjwAl661tl561i1l@541J5tnotyl4mInttrol61 62f1d X112 tuarN fi-aoCkn 

vihAtt (nA'itin14 Ki5@m avklch 1JER',61.121-41. 2546: 1) 

UVUT11171;?TiA'fird@l66111 	littita6`61@lirITINA'1111q1t@l11N1.46 

qtuaLTA 1,Q111:11@l61,Mllkininhalluililuqnnvin5no-rvm Lf4mffutJ5Angia.1111-nel 

mv-i5 	 6.1fin-15thwtlunlii 

ti5tItitouluqvialvn5ujul 	qmalvimun5toit4 qvIencon55aiMvi@ qwnvin551.1Ell 

gwrron5urrn totgmenvimuytUinAJ5 vihAu (nA"-It1n14 4155@1 LLatoi@fe T)fit @3,1 

'litr11,. 2546: 1) 

1go5Lvu Ltat@@ALTu 

niulthgu 1.ni1d LnkLiii7@uann ei-ru661 lfiNAvIlEA1,1111615:1 

dTutht nuu6'ul 	 (Flour) ih@d-miu 	 LollalS 6'1661 

-ruthtn@u/211thgueil intriJ5tLnynAla-ni 	LollenS tot Ali-I-Arlo 

oicaltniildluLLIVTATATliathilLi 7-8% Ciurrh 41-n (nk161d514 F115@G1 LLatChija i1ot 

@2,4111I1J,. 2546: 1) 

2.3.1.1 '617.1n@li,011 

LALLVianfiMOillactrulum5m*)'-) int imatalmoinviilfiu 

ilv-momiwrnwramt-Acun151l@sqi-matimatain@ALL111 alammailaill@@ncnu 3 ti.)0 

g@LLINVind-AAILSNIT LL111 -ind21d5ln Lot Lvtllinei-Jui-) (nA'-gin14 F115@v1 tLatthip 

ijot@anyTtl. 2546: 1) 
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(1) L6l5v-In5t-olt ii,Itharufm-n19%,Latn-i5mialoaolilu 

Lmtalviustinaluolowillflum-illriu 2 /Stm Al@ M1Nu5v1Jln€ian LLatuirguNTwput@l 

Laioactll 	allmloit14-nninUtistmo 

(2) LLM -In?i'myincyrioei-runailqiu (Pith) 62i1mi5aT1dith.1461 

f-mvelA'wlEatagtn 	 L1dmlni14-ru21d 

(3) LollwInei-aviih vdcu 	 @tfin-n-w@l -avvilomniust 

niti11d5'1566VIduuLL@ 

Ma.115f1/141UOLL51CAIPUYI'llbalU 	 aatCrim 

VLarui6viJuA'f114C1.1111@l011711thill@S&6/111151ag (Polyelectrolyte) 

f1n14 	am:Chip TIER,'@1.11Y741. 2546: 42) 

2.3.1.2 vi')@Ei-IlLvtll 

(1) 6I:lila-1' (Wheat Flour) 

66152( l~ 1hwinix6vrin22ri6' 

A'rn4t-u:A-nAva-J11:2Eghgt-upTunelacillangu@kifiutlianwithgauLamn-R116 KJ11,yi1X1 $1'  

6nbalvdm11iwil5f11d LollenMlLail@@nvtitrucilovilll vraiqweim13-it@luAllk 

LictIlenVi-Ivii'lni-rnarN (Bread Flour) vh@lni-naiStonovrt:in 

triliitlilt15611.1 12-13 61i@516hig 

271A-r1 ilovitjunirri8-) 6vanz,2(-1vi1Jn-15141 

11111,A1 11111@5lii Lolmlwitillwahlirdimwynitym einavq1G16tJtaiou 

willalhLuntht,a14 (Alt Purpose Flour) vh@liti'Ygili11101417h 

66annlo61JlNaan-nn-ii.1 illthh 9-10 WeigrugailliiSt-mna A'nbcutvoluu,vicii@on-i-lactll 

/11,101 11,1HTILI6VIIEJTIAIWn" Liviqtunlmr,?:fuoilltinAllaU livhOmiiareiVivialErtrid 

vziu hlflfl YV lEl muuLAL 

uAllalM-ivii'trvi-uk) (Cake Flour) vh@ini'malStiloan 

Ifiulfultaicu 6-9 611@56 `t.di 'ATM& 

tuadin 	(A52flg0@t15. 2552: 



Eat 

0:0 

2.6 acillaiS 

: 

(2) willi-nLviltn 

vtiu tual-Jwdu 1111 1  T1,13AR /1111J1f111/10 VOA.' V111.11'11`011 

‘O'aa@ti617101.1 111.11.11,1j1 4173wriiEraun 

@vulml) 

2.3.2 	Fillt11 
di v 
li@VM101.1 

8-111.11 

persea kurzii kosterm 

ija-Aszi 	LAURACEAE 

Viudligii111Sli/ictimodki.1115.1,A8ttivialuthtn-15nTA@Lihroiti41,1.7dtiliu 

LdaVILvantglvaliflun151,1-ANil@LRS@AiLiatlivi-ufiLvIS L1iSonctli1i17-1 

aa.twagn5fhLtehrvIlEneitiNlbi 	 ‘NcITI.ditl'uls551spb-) -11A'Qn 

LijmlnlyrZicriANn157-ia@naf0@t- tillthno lonn15&11.frukutilLoil@vhni5 

loWS@n glviiullicuAitAtill.rvnlllllnht 

10 



071 2.7 A'iltql,it'811111 

2.3.2.1 A'ntquaicvnlminwlao (Botanical description) 

Vicul LthilaiTtnoLgniim.rionanl R-I11111iTallai 10 - 15 WV15 (VIIJ 

115.1):11714-AVT11.1 8lT1.,1104"Al 100 66211A68JVI5) VjUlLthAali113@tttl@OLN111.1fli'llLIJS@Il 

klri111141.11SLVI'lLIA Ighnilli1ST7)61.MSLIM1 

6nbtutau IeuVrdinonmlLikuzlThdlRuCis-rtlaiHIcuLvilaki 

aAtifiu Ldgvinn 	7 — 11 Fl 

11 

2.8 A'fThal.tAVH1137111 
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A'fru- t-uz,oan - 	gonvtlizi@@oniilJaloril Na nauLAnRA'18Navii-i 

62Jgmii62i6oLo-) er-ilmoNSvinA-112,7VnA'ligEnviovicrilNa Lelur11Fjugnallt@limAo 

thlargu 0.4 - 0.7 66(11A6IN15 viganLaigoLii@arid@oulanlailATtarrilau w)nn-15a@ufna., 

11511A -laigoitnitnolmtlOtWitailiiiiAnwaaLtAI @nwonnkuulffiLF-io -InalgociiittnoLgn 

t-6-11116or,11/166a111J52.1-rlfla@tlillrW111 - 1,111410111,11n1lioltthltivoirevA@m1MFau 

2.3.2.2 n151i115r,lovi 

(1) thr,lutilwlillai 

LR'54@lij@LRNVII,1151t12.7uliim-ranium-rtav@alm-J5 

(2) i_Jultirtlt@laM@nlaitil Tilumlviati:EmNeialLA'aILLatn-i5li-gyvh 

l000da@zilifaikf)Viul 

6 - 711 '6714h.11Zultiii,AinVinithta.rgu 50 - 100 IMIA6L915 41,1@tjiTtlairliAlli1141741f115 

Toa@nviJS@ne,Toa@nLot.JS@nLiiolvitilluFiii@l -IA'uvia@ -yum-n 'tl@lg'111,1141nra@n611hn 

11lvaNrAh kuiSiaRtmEivtiuLgEnt-iunl5ollitilailvilvimnallnupa@nLtikab'n 

a@nitiknololvnilluFro@lcanA'- uoviiil via@oRyulErrn@l -IA'culo@nva@naA'ufiulii 

1,/i1111111111 ValTA 5 tia-2ri5vii@unA'curppoul6Atairlu1166n lumTpaviatRToi@wril 

A1A1,51all15tIVIL'a@fILLX-311'111191'1111,11,(1 z;14`tht Mal 20-30 	 •"1R11J-1ElliTtallf1,1 

hIanii.lat, 5 trill AoLciitauthnnw 100 - 150 u- ovi@n-inouviatRilmoluwillhl 

21 AI 2.9 ‘'illJt1,1t1J@I611killa'.1t11 

f111.19:Y11.11.11.1.J.1.1.: 
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(3) IhtinctilialEmla'Ail 	 1,41qm@ui'') 

lilvihRhuNailunl5viiiMaJn-routAi 1nn15eiout-i-nn-Int-rni-ittluaaTun@odgull 

	

ulluu5nInuonla76la11m611l@lficutJaw 3.2M 	tAufluololli LLatqi5lill:10-11tnA1ict,1 

d-auNniun-15ri@ai'll 	 @@ulatl) 

2.3.3 61J5lt,m31 

	

`iTuasiikuLL 	 LLm'Galanga 

6'21@l1114161fItil4 	Lesser galangale, Aromatic ginger, Sand ginger, Maraba 

Kaempferia galanga L. 
A 

Kaempferia galanga var. latifolia (Don ex Hornem.) 

Donn 

Zingiberaceae 

(n) 
	

(T) 

FA/ 2.10 (n) c1@n61J5-inmaJ 	(/J) A'cuLcd-revui 

Lthltovimt 	@@ula'6 

1,115-mv@uviJcuiltLqn mtfilLA'En N'-ikwihn;f-JnylAMJ 	04)'-1 

rA1,111S@114111V111.111@t11.J@Il 	 11.6titillJIAM LoArrn 

viAWAiti 2-3 lu us15TuV1iv1'lanligi.,1 viiml1k41,1LarnTui.wiluitA.Agniiai 

i)ahulua6vu Imuluanm5@L2n66n11@8 ii/rudatruinwiriallu 
g 

11-11F15:21@llUTUUllAILMnal 11,1@lUHVI4/111141,11 2-(-)11ii/n.non7-11 5-10 Letraiimm 81.) 

7-15 IVIAL1105 filtataillniutm 1-3 66211.IFILLV15 1@fl@@n5211f11.,61Jtrzi@ EM 2-4 INALIJP5 

4-12 nn @@no55nal55e,v17l51u 	 Vi@ViTTJMAL1LIALSI:r31 uslato@niinilu 
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th. th 2 n'Au5@55uoci, 	Plat65a46A6ilaalmn Nactluesiam%ouilhtarinvmmilo 

ltidoti17'ndhin5v,u@nuesi5-ituct.rignAti kuvrtill ITnii 1 — 2 lu 

thtarial 5 — 10 6661ALM5 1,11711U1AEY) 115ltil@LLIVI1V,VaouS66(l5 1,1151tviurn-atilkl 

1147m i'inuviui 1712naLLViii@ttl,hintlY1E1 lulanymilcuvii7-101.1 LOfittivii7-1LLA" 

(um2'arlmqvi15n156f1o5. 2549: @ut,ilm1) 

2.3.3.1 A'ncKlavrillitibilleiv)i 

ilLvailgru 	 L1,6111111 

viof- 28@@@nC9155na -115t,vd-156Lu 	 NatAuesia 

LohumniA' 

2.3.3.2 2{551Alqai 

vi4-1 	iiI_JuiTuLauvrz 	66ilEJ1A1,1 66at1Mhivii"N6vim 

2.3.3.3 'time n'15'2' E1 

(1) a-i56mil 

Benzoic acid, para-hydroxy; car-3-en-5-one; chlorogenic 

acid; cinnamic acid ethyl ester; cinnamic acid ethyl ester, trans-para-methoxy; 

cinnamic acid, para-methoxy; cinnamic acid ethyl ester, para-mathoxy; trans-cinnamic 

acid, para-methoxy; tran-cinnamic acid ethyl ester, para methoxy; trans-cinnamic 

acid ethyl ester para-methoxy; vanilic acid 

(2) fivitmilLneMoviEri 

am_ViEr-4aHatam Lgm'A-It (alkylating activity) .7i@56avifla 

(ethylmethane sulfonate) 	 @@1-16.11Ma 

(monoamine oxidase) E4u4 Eit16111'11,11-1n10.111@1 Hela cell 61J6111'15i111 

E.71J6'11.1t1,11 	 nTi4,,itinAHaJL&Lis‘u VI-111,fm-imPulachiejl 

9i'lUI,GLLIJAi7113EJ 6'i1dEn11"1 glutathione-S-transferase EfU0101@51 	arr156nLeicu 

(g117111'11A@Valp11,M flaitLf4Thilami LvillvEnAkrihia. 2541: 607 ) 

2.3.4 ttvi 

ii@bu 

de22VIEl1Pi 12((75 	Alyxia nitens Kerr 

APOCYNACEAE 
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lit VI 	 VI 	21i,'1,,10 	LtiSUSJSC'b'Enfigl 

'liontouovtiluilS/rn luttauovi_JuluAnCiEmaphl at 3 'tti UalataruSLiltraDvihaicu 

@@no@nSutZtrrin-01,01riu6 	 o@no@nvramonluLiat 

Umail 2Je@snt 4-10 mn 1Ruolonviiulnuidluvau o@nuonvtlu 5 nSu o@ntei5nS9,lvalmi71 

nwunovUu4v1-11A18015LoontalSo 

tembhtaum@ELSou /1.1V1 ShaTusUiALIALlt?hvii'un151JQ0S.JuiSiii5th (faculty of 

information & communication. L.1..1.1).: @@ulact.1) 

(0) 	 (%) 

2.11 (n) 1@f- 21t,v1 (2d) 0'11,1/Jt ‘9,0 

flan: onoum. avt1.11.: 

2.3.4.1 S'nwfutwilvit-mpilavli 

Vi6t112JtnoLS0 L1.1SonSk1 SnAcuLngol otliEnlAynluArThmulrou 

lialolutiviaLviomu Inuluvtlufliu 1̀'-itru1u6ctl1SitA 	 Lihluvroaatdm 

lu@@m@1Jrii@ 6-1 at 3•)@rrtidiLvkliinkm@u@@nvila.&n.au ii@at 4-10 

)@0 illutht415i2a2u111laiouviaL mum nu-  nSuLSol 5 nSu 212@I2I1d1un7-11 

nSunali 0Sun-11@@n IffunS6-1ofiuttluvi@ VimuviaiRuLLatiluu ilLnmA'N,:i 5 61.1 

10A'Ulnviao@n lifiTuLnajuann i'l̀N 2 2i@5668nf11l ilvio6nmEJ'1-A5En NaLAA121.11 
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2.3.4.2 emcvo),w 

ILL'S 	 tLanitiaL 

aiSonifulctaaincuvimatanOu 	 afin iiignuaL 

@@nwinVi utig ut'ithoanu 

Er1p 	 LthiLRi@l9,1@lA1.1 	 lu 	 o@n 

tv7@a61 Nfl 	 *Ai LLatau 

LIA*1,41tRYu mtv-lulsaChi 

51n LifiaL LifiLalivt IA117114141 	LL4ilovilo Luiditiitym,115n 

LIALSao@@nmikil5i11,1 1315,1fi-al LAVIVIVIJVInI5F1 	 T1114115Mg66111 1315,1111g 

601 11111f-I-16u1 	 atid@uvork (ehlInsnui@adan,rulm 

Lcramami Lvylv1En6unloa. 2539: 756) 

2.3.5 	4-1.{.14  

ii@fITIT16'111t114 White chempaka 

i1e11181ilwimi 	Michelia X alba DC. 

Michelia longfolia Blume 

Magnoliaceae 

Ttici 2.12 91@n4-itl 

clan: ttouo. 	@util,a1.1 
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2.3.5.1 4i@ljan'I'A'tit@l1I-iffuo@n4111 

(1) @14115tilUtY11111,fiii 

oon4A1 ol@na2 Lijuti-anafivtlaitmuluvoulou'i8nA'tg-miliA' 

J-iaTtrvi@antoimi'@Fiat, 0.5 

1uao 

vui5r,voui'aiat 0.25 (PliA0), 

2.3.6 

/21111411VIEJ 

'51,'1.11b11 aatm-ut. 2548: 50) 

(fl'IRIA) 	(P1R6V1iM) 

Lemongrass, West Indian lemongrass 

Cymbopogon citrates (DC.) Stapf 

Andropogon citrates (DC.) Stapf 

Gramineae (Poaceae) 

SL1f 2.13 

f113.11: 111,1. 	@@111,all 

2.3.6.1 41@ljan-eA.rd@ZilYiAtimi' 

(1) @ffith'en@cumilLii 

11J66athwi Lijothanafioj-aTim@antololoultnhIA'-iFyRA'  

1I-alli,M3-15116146'@EJat 0.5 



18 

(2) tivi6v1111.141)1101 k11Ag@66UM171138 kruLGYILLatria6 uAtho 

6nou 

(3) thtlEnscil liavilnSulur4Scrit-wvithaqnmosul Laitery; 

(OlinIQ 	1Latmait. 2548: 52) 

2.3.7 litnr  

%@,111411NIEJ 

'711@€-I 	 avlu 	Ltvio Ltrjo 

ii@inv161nt- d Leech lime, Kaffir lime, Porcupine ornge 

'toTifiEligiwivii 	Citrus hystrix DC. 

C. echinata St. lag., C. latipes hook. F. & Thorns. , C. 

papidia Miq 

Rutaceae 

2.14 azn.50 

"vim: '11V.V. L.1111.: @uulal:i 

2.3.7.1 iimen15)4Ermlilliitlo@n411 

(1) ol4tht 

riutnr Calml-anafiwilla7tmum;61,1810VignA'udi-JuthUiliiitt 

vioantimai@om; 1.20 (Riditu `51;6nb-11 Lotllarz. 2548: 68) 

vn5G1 tiluti-anarioctImicumoant Lviolou'Anl5n6V-Anli LGl 

vtui'  L 	o8at 1.0 
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(2) crosyrilLnklown 
2.0 

trankumnpilqvitldql V1-1141,%@@trlY1 	(Sabinene) iLa'a 

(Limonene) ;a1SualwAlinlaTurfuv,ne  

(3) 15t1Endl 

coLuesnaznelilAgi-luNailtuNninvgiiltuTomarwu  Imlay 

1Jtnp1iL6(15numv-15 (MSLAfii, 	,tinilliLLatmtu.t. 2548: 69) 

2.4 n111ti91 

niwitionSum12@n@lfriAlvnlitAiin-nvillnvikunalu-ma'-) 

tho@f-UviunnwzijiiIiiatil-rtlritatrnaJbMN'ull'i@um vi@anlan-mTannI8n15ario 

n'troeuriAlo11)11k1Suovi1utl-auvi@antimaiiiiqmplyuLLattliantqlql 

2.4.1 M'inwit-iwilaTuvuntam 

25nn52ifimI11T1dvIn1nt61mer11n5n661J3@@nla51tl 

2.4.1.1 frInA.1 (Distillation) 

m5nA'uvaulElfitominco 	 /sirz su LLatqmown553] 

f1152ifT0111171V@Int6mA''m75tiala1s3ToiF5@lnh 

illaYVVI9115:.:11,101.112@f1111ii`U1111,6811A"Tildhai@l'EA LVIFJ (Essential 
, 

oils) ill• 'ilLtrt,ralo@fliSill'i@Ill

▪ 

 ay.411^15171t 111,21/1@1.1 (Aromatic water, Floral water) 611'1 

ailmfraniiithtiEntiVi (M,ati vitim,16. 2549: 16) n-15nh661156cit1d 3 'Ag@ 

(1) 	 (Water distillation) 

vdia 	LHial 

fi-niact.iu Ltatfrruun@li'uMI 761 f115g@ .u5NciltfiA"@lnnwifivnliaTcLivi@m5t,LimaatnZ@ 

SanYivioviuLtiwianui,7%km S011,6i@MtLViEllb11,@ 1,@ill@nhUlA111113%14@lntINIElii 

aylual@Lil@T@131/1@@nancvaoan-itailoesiTuAomTunititojiLLatiolialllaiwnant LV1ERt 

R-ruLalcuLNrd@lLvim idIllia:illvi@antvouLianlILLEin@@n@lnriu ehvivfmnA'colvtfivito7@ol 

rn6).rf1di1 FISL-ruLwi 

(Clevenger) (Alt,Q .̀51.•6n143.] LiazHalt. 2548: 15) 

n-mhbitilijiiiiiak L61'151418 qt1n5anunl5nhlaitilEnn 

11iv'hYlaTuvimmiL148171nA'oula 
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ncuLiAalull4a76-iothan b"I nvilf-n5nhlooT6iiii,11NtklheTafittling@mloomlitltinaTuTuvh 

ll'a141J5r,nutyvnlvIcroolj-137,11rvioanttmEarlon-15Autna.lall,1117-11unlei-ru (PNIACQ, '5Z%Lnct.91,1 

tlactmag. 2548: 16) 

(2) in5f-IM2€Jjn LLatl@ill (Water and steam distillation) 

lloilgficucrsik14thtn@culi-NLRilaa-IFA-RilapR-iali'allmv151 

@-NCionTaTi-i nviagl, (Wet steam) vi-bloil-rithi -i@ln -n. nharrnmatun51171@klma il 

viaThhnlilliffl-mi@ttwujlai@na-luictitamIn 	1,61inliculajwzLillATIAITtIllY111,11@2,JULVIEJ 

o@nanTiniNksLi-4,Hto1R-ruatiunaltatvili LLatd-iaTuviaantLvmumn@onwInfiu ?(-rut @At 

illefaJuivIIAcuLtatiu ttutnA"cialntlakmATaAmlIomml 

'nlirrtsuOnnkm A'-)or_iilkiiiiildunn5atimlaict.rnuuLvio 'triad fl'11d1Ns~ alntuai 

1,511 15a661J5 66av,v1S1J61ei 	1,11Ai'V11.11-35N. 2550: 26) 

(3) ni5falblEMmll (Steam distillation) 

m5nA.liouT861-itifiu)'8171 2 LoilljksiChnlialluma7@nku 

o518a61061a6ais'il (Dry steam distillation) dial55Na5utIvitun556kxilcu 
• 

Iuth@vd-grilljla%vi@ant;LVIEJltifit5t61/1E1@@mi 

e~€J 155261657 I81d1Ji161n1 2 "nmn 	 j-aiotAlaqtunnviat 

1111ntqln--1 twillionntriudwd@lchililkytltutu-il 	n'hgvialt vijmlnil-NvA-1101,1 

nSvqviallnuficuLf_hviut.,4 jilitivmmt vnlcun5'cuqviaithiailmo@@nlyivii'alilolliProvw 

Lo.altut. 2548: 16) 
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2.4.1.2 friwitivA-)unwily (Expression) 

niwiriokmn-ITiru MuT8n-i5a6oritrchlota5g.ffjah 
e 

mnp Lumniliu arrunanvaant vyntilnatew@EPoiaill,A11-rd@lalS@n 

Siajnnyaliau fralufituaaianA-ma (Ecluelle method)ti'lliffitYLIZLIV@IntLVEJVI51:1,1a 

2.4.1.3 fr1511,111,tilna71,11AU (Enfleurage) 

rn5L1`il1dluTLI6£1t Sh.178m5Lfin6Lfivtiai1o1llihnloa15t 111011161V1 

fiuvl@nlaWiiillatimantivim7ouillaielianwatiovl@arioUEm$i-mItn15nA'Ll 1,/iU 1r:A 

sii@ounh Itirrniivnl-lo@rila'Svian`douo@nlilaociA'Nni5afiollknAilruinaTuitruitlaiiinScAl 

tpLie.itrualierilaalcuunun Uli9nuviaiw3 lamilath,61A inaTAtiVITTIJ111;19.d14@l15t6VIEJ 

at'avliwinliutiLtijouimo@n1171.11thriviAmmailviai 

moa.15t6V1Olann1N@vil@ sadv17 1,taYuch 6iltno-11l12J1rn1nt6violifiLon -1 laAnaJo (Pomade) 

LLA-Althltieiriob"nciVi-maan@uog 617\1@LLEJAMIIMIM6VIEJ@@fllfliN71.1 1111J1IVTD5t 

LLudleqvi (Absolute) (R1.4111121;LL1116. 2549: 17) 

2.4.1.4 m5afimloolaTvilaz;alo (Solvent extraction) 

n-152{f1go81/7-rviiatalu Aunl5afiocitiri-rvilataio 	Lonmu 

(Hexane) 14`i@ Ltnitild (Benzene) vila Tlivi51:64 811 b'imoi (Petroleum ether) 2itT01,@TIlliitl 

vi@a.1@@naminil% LLMleirioj-iiiiai@amLVIEJ9@flIrl'&1:1111111 

2J In 	aYntf_ltrT8itAullliunAmtklalliw,{1 

(Concrete) iil@,1114i11tl5241/14 W,..:138n-i-1 Absolute (RIR% irtidmviti. 2549: 18)'1''-J‘tillat'a-iti 

(1) ataitYjiiIITA@LULIIER-Infd/w@LiAamptIluanloil-J Liviatalu 

al5lhiChtnifi@en@thnkoilqvi 

(2) LcilelSmnuLianA'Tvi-iatalti@onanl$1101 -18111A'ati 

qnriff,jii?,11 aviNoLhollifrni-diad anlr,vtIv1-111motuiSt.g-JvhataltarmItrtiavAafio 

(3) vi-JvhaL'auillifi-)51411.1hPlitnriu@l4115tnotroolii-nitril@ant'm 

14121591.,n25rR. 2550: 27) 

2.4.1.5 friviiinlinliu@tilo@@nlweiLviawrial4-na]Puejl (Hypercritical 

Carbon-dioxide Extraction) 

vihlignlwitiwttirlEtimiu@uln@n1,6ziginEAA'A`nailql (200 vVrrii@l 

1.155EnfrIFI) Viqt1.1141,1):1 33 ovilvisaAJO 	 ilqamaiMuni5ataluil 
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a-nnuariojia7cuviomtLon@@nvilA'ann 

marrn1L1421A2{ IT-R1555arill'A 1111Ttal@l15t114017111kzilfikriff@lann 

(FIIR711 1191tLarnei. 2549: 18) 

2.5 	w15r1o1Jr..611 

61dmlnal55tolaucni'Finli 	1,3417yoilogu Ltanticuld (2)114,111 Vihia1552AViEJ 

6Tivii6iitJ5t nuulca-)0@tm@a.n@lnqFniuou 	 2{15thtLi1111 

LilovihOiln-imnplktai'1161m51810iiffilial@LF1@ anttruviill 

lao-IFTurmli-Taqv-Ins55aringlriliattn-15Nms,li 

a15LF11lrio1Jt611 go amniviloamalantlaoantNillnloLLA-atiiit)mafing 

viAul,wt.luvo6DrAllgoon15aAEruLaialyrilihviilto4LguLolculmluItl, 14-111,ifini5Lo.11h 

/i@losa6v-Inti) 	loolliiin15vv61n15R-yuqulunmail6h 

n5r,tnun-)Taiumu@Ptailumag (Cellular metabolism) wi'AjrufhIliEn@@n6liophnicuounl5CAL 

@@n;ilLtatIvziaglin151,1Asuiitialltl (Transformed cell) louilirma.i1A'`rtioli,6dagl,filanniii.i 

(Cell proliferation) Itnin-ntilonnz,TL 

elotlajcua-inalottunOvriagmLini'm fmuil 

2.5.1 1J1-10'6@lal5dUirAl 

11A 1987 Maltf1551.111151J@1 International Agency for Research on Cancer 

(IARC)U5-ru -AlLiatahr,LiicuticotdomLilt@lal5LH2lItifil.1@ylciAVTC11,1 	ii15-nn771a-i5V1i1171 

Lrigicu20111J5751.1Ti' 1_151nOl1J 246 tilocivii`i'liii215fia,itLiAtinigooLailz@niAu 3 naJ 

1 	vilunOSifici4niiirCALvtiilo-i-ni-al,ifiuiihatLfil,Aii@tj 50 Visa 

	

nOSi 2A LtlunOilvA'111114111G21eil'ilNIA1l211iiil,ifi1d1IMLI1U ,
e  
11

a 
 	37 

(Rt-1.5T1,,in551.1n1561fil,'Aqvv1n1516m1pAa151N1l. 29: 2539) 

nOill  2B vihmOntviAjnputil4naaPml@lvniiinuvihamill,aiii@ki 

159'oc.lo 

tion@lndihilamgVAnvalEionCoi Crotr-hricrotriolitLfivioA'vlivloaol 

AinTaritien5LgilLvd-nlvdtaiEnfium51,41a-aomLfignii'umu 
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ernfim-,655itlfdltA@lcdPin15iivimEruilot,tatumnviwiauto-iatklq‘an-15 

67;1Ennfit5--Ju5-nllA lcuil'iLazonhodl.ncilocl"Tru-iliin151icd@olcuklcdh'ITAn15 

vihm-miumiilitt-rohuLL51 	 (Rt1it@tin55gni5 

66f716Aq1ilfr152m51Lh-15frt4. 2539: 29) 

015144/1 2.1 en5ri@aziilltiluiolllh'.a'n151,ta2;eiEnLii@-NCtinitLil 

Acetaldehyde 

Acrylamide 

AF-2[2-(2Furuly-3- 

(5-nitro-2-furuly)] 

Aflatoxins 

Benz(a)pyrene 

Benzene 

Benzidine 

Carbon tetrachloride 

Chloroform 

DDT 

p-Dichlorobenzene 

3,3- Dichlorobenzidine 

1,2-Dichloroethane 

Dichlorometane 

Dimethylsulfate 

1,4-Dioxane 

Ethylene dibromide 

Ethylene oxide 

Ethylmetane sulfonate 

Formaldehyde 

thturvi 

2B 

2B 

2B 

1 

2A 

1 

1 

2B 

2B 

2B 

2B 

2B 

2B 

2B 

2A 

2B 

2A 

2A 

2B 

2A 

en J€J7vVl6f1-l~Jv655 

2,-,AructfriliAtri4-16'h 

viu11,115089i 

115n1Allt@l1415 

-iv 

alot6@ovn 

man:Avia-rn 

auol 

tiu 	idaliatiErachl 

aloi,S@ww-r) 

n5tilArrA2{2i-1'Jt 

°du viuilli,viSN Div 

11N5snajn 

vioaLvvikl 

1,1106S@MIT3 Vi@l1411,14@1 

,JEW 1,VI 

LaIOLS00/11") 91@li1d-1LvISN 

5tuumiartnins'h 

Hexachlorobenzene 	 2B 
	

Div 
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v1511ii 2.1 aildwitillittenaNittiiiniltonitmilaivlinit,til (vio) 

en5rimtL11 	 1J5t6.1111 	 @-7En2.1711 6f101.1VAll 

Hexachlorocyclohexane 

Lead and Lead compounds, 

inorganic 

Methylmethane sulfonate 

N-Methyl-N -Nitro-N-

Nitrosoguanidine(MNNG) 

Mineral oils-untreated 

and mildly-treated oft 

Mitomycin C 

N-Nitrosodiethylamine 

N-Nitrosodimethyllamine 

Phenobarbital 

Polychlorinated biphenyls 

Ortho-Toluidine 

Trypan blue 

Urethane 

2B 

2B 

2A 

oloCkolry) 

1.1@ 	viaa.14-16vkl 

1 

2B 

2A 

2A 

2B 

2A 

2B 

2B 

2B 

Wan: Ralt@lif155LA'17661TINNV1111516R5'IL14151-A11.4. 2539: 29) 

2.5.2 	2{ 15rie21Jv655Y1e2E1~1d~171ds1) 

winyeA'n@laoltites-gul14-1f15n1 	 3 

liad wt.& 	 uat ayult(Lalmilcu ,iisictfi 3 Vtiojli'illihtloLtL1114vimtiv,,s., 

Lit,LWALS@o/rn 	LLatlit655l1dn5t61Nn:Aa21i2z 

2.5.2.1 a-iwulitlitl 

IUPAC Cyclohexatriene 

tJe2Lf1iivi'AD 	Phenyl hydride 
A 
'MAIN 

UV] 	Coal naphtha; Benzol; Benzine; Benzolene; 

Phene; (6)annulene; Bicarburet of ilyucJs,e11; 



Carbon oil; Mineral naphtha; Motor benzol; 

Nitration benzene; Pyrobenzol; Benzene 

71-43-2 

Aromatic hydrocarbon / benzene 

C6H6 

25 

211f7; 2.15 2MIR5125'152@5611181.1 

91111: Shizhao. 2548: @@111,ai 

(1) rmlithr,IncLI (Uses) 

ihn5r,u-nin15NkLullavutiqsa QV1.1 imlaaLonnu 

'gvviamt,t6aiLaon ma@l56111o2f1J 	 6I112llatf,lnliictl1en52vhatalu Liar, 

2{ 15 1'11J i1~€11~1d1~e51J 1J'lnT 

(2) 6umiui@ardi1'Icwo1AZE.1 (Health Effect) 

(2.1) aTlieTavillwiEl'h 

ni5viE;kLmalTtUill Nan5tyru/21m1A'3sTaa15&r,11J 

no5r,uuthterrai-nina-Nrigialoolm5LIEJ01514r, d73,1S1J 1J-NiFimr, f41JVI 6i1oal1 ntni5 

17n1-1.11,5jth.za- ut-iu 	66antrUi1im2ig4 inAilaal51Ma2'1 L411.1411 25 111-AlLgad  hl1Gl J'1 

Alifi@WlliVg1.10510 illS&JrZaalT611711RTMILillJitA 50-150 crAritlgaJ 

01514t L6atd@TILY6EJ rigl',11:11of1155tHlEJLAolkle LLar,a'1H@ @-ivAl@-in-ni,lucuPiTtlr, 

mni5f1-IfiutArdioo-in15cu 	vragn 1115heTaalTrifin-nutilaAthnnw 20,000 CAA 

a-150t&r,fiehVioNan5truvia5ttruLSaoLiat,5tcuutp714riuTInn15vioaau 

LoiehLiilutivilaiamafieliaioNan5r,vroi@aquaunlAileTaa151145toth 

TielTudiEnriuNanwocuTolamittne,vouCh(1tilat) 1992 Innyh ltimayalliwridaSarit 

ioutiiiuif15:.4uHymnihrilutiln-ii 60 VrilLgli riluna-CAi@fiumalti 	'71.1 

en56ditil91unica1iP2EJ:tni256`Ja-618--gi1J vIA-'1161ovna,11,LIL-Jal 4 CAULI 
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ii@nrrmill5nrutluenwiTunall 9 Ku lumullu 15 fft.1 LLatiledllctku 1 fiu 

Il@l5VU'ULS@6l Liat,-v410Infraovnan'ihmai 1 T1 lAltliVPIL1111.1 6 H`LI 

1115tvuLSao@k ilinwt_rjuuLLIJan@l4-n.m.aot,@ovi-milo '1.111(1166g (Lymphocytes) 

(2.2) eTlieTavillil-ninY1 

wint-movwlaatiAvr5INIA1111A'lle:Inmf,6,d@li,ILN11115 

5L'AlUS@lLgfill'@EJ 
V 

(2.3) fluvii@nOuLi111.1 

nn5nSuvil@flUtilicLJ ai5GL-,LF-Ionl5Qoqn..1@d115-)oLl'hotil 

t-prisnoutruthtaimi-runallri@lv'mlomn-i5RAcuvilChvinl,11 

Nanwocuvi@5n.n..nho 	 aviiillAii.h-muctiEltit7uNanum 

(2.4) fn52i8JeT21kinvin 

'1,@5°,avotalal5d@WiCtion-155v,R-18LANvi@vn 

(2.5) n-i5fluittqlfi-nuriolln`41,11 

Nafl5t111Pi@finnA'IJCYdlintetEM 	Vil@f115A'11V,TaUrn141.71 

vitototoalculcul 	 rn1,11111,1A1 f)Lau Lon'thlvVW15eit-v,tlia/vhalott.1 

1,1ditn@lh'-Jvici:1 alTiLt'fi@lvLh'on-15aoan@l4- .nuaULS(91LLol talm,Soovn Lot LnMoLS@o 

LoilU5veJnw- un t '''fi@l16r10D-r-R;Iviv-)11,Lata-WrnalocUn'bi@LrioLS@wirn (Leukemia) 

vi.lolvinvuligclatItlihaninnTelnillrivn7littun-mZmaloLO@AlvinWVIotn- zlactImil 

LLatai0fl'IlliesiMiaTN62101:S@O0  TJ 	/ietn-artilTzn@lvithoNan5tvruvi@52.;cuui,),illifiu 

1.1@nTim.6ru-i-ivulidualanwri@lo(iiilioNamtyruviutimath-eanyiLLat1Thvi6'1 	1 -111,fLrio 

mninho015111/, 	6il@EIA1 toullivacu LLar.,mya.14-1Laati,Suu 

(2.5.1) an5i.iovikla-i5ri@DvAullrikilih'IEY71@ IARC NTP 

ACGIH 

(2.5.2) L'utiihntri@WILNIan.,1,fi@utrujivoS@1 	1.1@o 

me,au-ivaernt, 

(2.5.3) ei-mliallnloLniv5em5f111 	aviwAlifi@VAVio 

NanumNiandatkumIsi 

(2.5.4) fr15hesiariu6utti1lAR-mviiminq5 	@-NriolS)1Lflo 

Nanuviouvio52ArtANTLI4 LLatileon5nrmial51-,4-iSivacuamvtiillA' 
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(2.5.5) ?milernmnfieh,fLrioniwAmALLIIN/rielAriomu 

elwiink@limILItiltuL&LS@my-n LiatileVicLNn-1514-1a-it, 1661ALE (DNA) Itima6olo6S@o1S1 

(2.5.6) TinNan-momatavrlyu-inni5i'uhriaT,' 

delANn-i5LiAiliiiutelLowruaalointouuLholA 

(2.5.7) Ltruilwramoviglivili011nlolkE1115-mLq-llou 

	

LLatin5nSurrutiatnuTIF4ei-yohll 	 Imotuntlu 

	

toil@LFigu7ou ttatLiyuqh.a:',LrloamiluRIALL5ni4u 	 LLanPrilialm-nai 

1:N117114G 1111114,11&i1RililIVIt@l1M1,16111A@ 1-2 "i'Ll Lo.tal5Liiii,V016.117Nt LNn-mitaal 

lomraiwzt-,IntM@0@@nanctli'm-iunvnEN@onrirorrmiao Ltatyruiiu@warroliuffiuEtiu 

(3) H-nIgl*'huatn15111m.lEhlEri (Stability and Reaction) 

(3.1) 9-raollhovrilLmii 

(3.2) ?n5fiv1'lriulliU' 1,66(1miL1l@5@@filtA liNumaLiin61Jeai 

	

@on1,664 Ifi511nLim,aolo WaiLL1mil'ouAo ma@lu 	I@Itcu imlu1151.1 

loeaof12J6v1J 	1,o@@nir'Lcuila owucolq@@15umm a.l@iLailn-rtInuokio 

611@5@n41.61Aatr5n66ao ariavtkiRa@Lw lcuplattlaiHaaw 

(3.3) aill-wilp-n-i4fILEJI 	 aJa-AA 

h12 b15ea1d Latuv61Nviiolcol 

(3.4) anwii16'cum-lufALnowinnnuians -) 	miuuLtio@@nlwi 

H-151Ju1a@tru@n1Goi agiog LotAlval 

(3.5) 61.nlY1EJTInnn5aiwdhAiumuu@ai@it'llialott..] ?mita] 

tivit'4nuuviolawari5deramtwilaiolmlai'lltm-Iluatmawf6In 

(4) fl'156fi1l5111.41 atITIALMIJ LMS; a1.,!6'1E1 1,6a`e,8'15{add5 (Storage and 

Handling) 

(4.1) Lfilluinvutu5NVITJoiloisio 66afe,11@ f11ln-152ii1eTalm1G155fi1J 

61,81 

(4.2) Lflullnint-ALFluttat 

(4.3) iflultruinaritfrm•tu-malnimolulcwo 

(4.4) Lfluvillnn Liv1N94.4111A1 thtfyiEly1 Lt1 -31.141 Iluebinau 

a-i5fioniau aaten5i/iLinfitilalVi 

(4.5) Lfitiltruint-ufii-aqoutom`i' 



(4.6) 5tucintulomniFifiliw'Alvihnttui7i11@lritin-milo 

ctlunioN iLatOn5dmt@lilolinh%licitikti@111@ltiunn55tiltio 

(4.7) Iinwiii!ruermv,A@Aliilen5ileriamoqn6iAvlbi 

(4.8) lotnioanttivve,qctln5tilhval 

n'rf9al5VIVfn5-Avid 

(5) fr504.3.altnoula (First Aid) 

(5.1) vms'Nviinitl tiTvilF.11@iiiilftv'iLKAadhoCithu@enduinnA 

fialmmuiqvit ti-irp-AvEmvr-HINII,i/hEJNiErd@ (1'1141E1161MTA1,1@@/16,36@tehEl 

ci7f-Avviquiull,fyllni5nuA:viX-;kvitril (CPR) ihithruumviE.Ivivil 

(5.2) iluvil@nOuvilliAl 

Chilasiictlam61 vilf(rthEA316-1@y1S4ChEri -ruAHlthai-JErd-miln5:41.111Vion-15maErt..1 

eP-)EA'a111-1 240-300 ila'6'915 (8-10 @vui) 1,17V@IA@W11015111115t,1111t@l1T-15 Vilf1V-Naffl5 

21aE.11,141nEllil,bEJlgT1411 Lot@d1vnol%@-)1,@tola-MILF-iov-Inn-15maalwirilli L6catWif 
A 0" 

ejthananvInannl theilltimuLauvEictM 

(5.3) heTatrelTin:11 tilheiay,nrirva711124mAlewri7lvillig-Ki 

ii*SkunanadiZao 20 'oil vii@un-iwmwviqo@@nvaJo IN5@Loom62(ah1at5@l1inil 

1)t6i)auan5idi@urt:1eillthquarrogif1ril LLMAlifilljah 5@l11%1'1 LLat,Lfli'NcvnIALthanotlati 

(5.4) AVL:lacjnon t'lhic,Tatem  

na-l@tillctku 20 coil viovun- wil5w,-viqi@@nvam 1416-llillulinva@nvm@n Tt-taliin15 

A'11 Liatav'5t11@tilliji -inn15A'nuivavinn&lii-m 

(5.5) Oil qvim151.1pnAlEnulaTdiollatin-1511nainaiLLatiiRru 

AFJ-rint-11 

(6) Na/151,111J@FilLI:Nlkl..1 (Environmental Impacts) 

(6.1) al51.i&iiwvi@aliiiilvl Lficufrt4violial uat LaolAnti 

(6.2) in5LIAEruLvtlalAnzlcur,Lurrzn6sultl5gctainflai 
"s" A 

1..rwamktAw 

(6.3) eilTilmv,Pion15Nalificumn-Avnl@FITtY-1 lk@leaviriviitrW14 

LLat2inn505t11JoU 

(6.4) alTtio-NdioNaCdE.,5taturni@5rtruilnmeulvtli 

(6.5) v'halald5tuctstY-11Y-diu 

(7) n151,fituat/Im121,1 (Sampling and Analytical) 

28 
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NMAM NO: 	3700, 1500, 1501 

OSHA NO: 	12 

T8n-15Lfiu6i-J@Eil5 

25frITIA5melA 	61f12{lmanlyin5A (nuR-ruqamafrt4. 

oaoulali) 

2.5.2.2 1,3-c7vnigu 

IUPAC 	1,3-Butadiene 

U~l6~t 1W 11J 	1,3-Butadiene 

‘A'@1'611.11 	Vinyl ethylene; Biethylene; Pyrrolylene; B da- 

1,3-diene; Bivinyl; Alpha-gamma-butadiene; 

Erythrene; 1,3-Butadiene,various grades; 

Butadiene, 1,3- ; 

CAS No.: 	106-99-0 

UN/ID No.: 	1010 

vi511.iLaqa 	C4H6  

H H 

H H 

viJi 2.16 ,V151M51di''111101 1,3-Butadiene 

clan: nuRTuTaiaiict.4. 

(1) in5N1_15:Amili (Uses) 

1/Thum5Onimmoilvria-ia;in Enliculmv1 Nkn-r-J 



30 

(2) 6'`015'1001@q1111131@1.11178 (Health Effect) 

(2.1) 218Je7millvlE1l@ 

@t1/1-11v'cLrin155z;m1Ea@lkiSi@IJkifl LIU 

6 U@li11.1 datarCdo thorsi5i4t 11LIErtiOl5cut LLataln15ouil 

altniitlf1'15e10`014/J@11:6@1)05`arlY1 L1J1dlJ 111,1122(1,1 (Meal fever) 6621r,1,@ 

(2.2) Aimiavnenvill 

ni5A'alatrenvr(iltrialokrionianoLgoliAnc[7@u A 

LtrioLva-a@-NvillAARANalva707.1@lTinl,@Lem fi@l14Vigiuuml Lotlinialuatil@l1511-N1 

(2.3) Pitrvil@411vrnit1 

fri5nSuvIldouvin1.1..1@-Nalou,Nalvia7 	nimlnfi-naneruvi@ 

ili@cuL31@n LLalltR-IEJL4@lvi@flUTIAllt@l1415 

(2.4) hesiaten v 

irlii3Zatrv -HaqioliCtion15:,'R-o,g@ltgniko 

ivo-)alyill,viLtioLLNalva7vdalTInF-nanh.A1A d@lv%rio@lni5maol 11-861v11 

(2.5) nn5d@mq11Fr2'18ilotiaLL21t'A11l 

awilvi.hal5fi@mv,LiActdmiLiatalh--1@-Nvejhanwi-o 

Ire,1,111conftlEi 

(2.6) a-15ilvinliaioSimn 171-111,ft.15ta-rviva@cu  8JG1s~G1e~Vic1els? 	;` 

1Tho viynan Pu alovi@oItnzammne 

(3) ill56A115ll111 	 611AV1618 Ltaalrudl (Storage and 

Handling) 

wilnianm 

(3.1) ItlulcunivutImNfiT.loi.Ao 11@lfiWITILLSEJWIEJ 

(3.2) Lrruluuiowiii,Eitnotwiiil 

(3.3) R'nLfilitiWrIlthtn1H1ALLatvdmixl 111-11@lnib66 tvio5.. ,  

(3.4) H-351?i/pni@lt-itivrarii@fi')55:',51@lalTiftv9ian 6v1114-wrimi 

(3.5) liiR-356T1L'fi1LM1J 	R`51,r1u1,1XvillwIn21lvii@afrn:-A6ifificu 
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(4) 11-151iiINIEJTU'la (First Aid) 

(4.1) 1,1-101%41i1i 

cuilcd ti-41 	tic11,11E1141Mi0112 @@nCwix, theiAtlyrumAni4 

(4.2) rn.Avii@ntaihicd 

6141.1v11@h'uvryilii 

(4.3) A'asTay,fil-ymIl 

6-Aziakinr1-)vrt71 	Ict,IA'-awt711711.1171koaci,.;141actlicUiLintu 

annl 15 coil v'f'nquinwelwil:ifiAailaalwAoctl@lfict,ndoiSi@Qnvila-m 	 .1 

1,v7iculthicuLawiti 

(4.4) Ail cZatrol 

filheTatevn 	 u  

15 tail Liatmtvuivoqi taltVilfT15&116'16'1111.011155tH'IEJ6PlaAUWITUL6111/6 

(4.5) 61 1A 

gmAi'uttpollAil,v5.11TivA'llknn:f1*..1 

(5) Nan5vvicoi@FilLookai (Environmental Impacts) 

trudl 1.`164{€114101.1 

(6) 11'15Lfl1J66atI6h151t4i (Sampling and Analytical) 

NMAM NO.: 	1024 

OSHA NO.: 	56 

oa 
115tOlt4f1501 

T8n15-1LR51:: 	66 ialM5111Ivin5A 

2.5.2.3 Luta6t1 (L41/111 

benzo(a)pyrene 

CASRN 	(Chemical Abstracts Service 

50-32-8 

benzo(a)pyrene 

?jm13,i6aqa 	C20H12  [C 95.21%, H 4.79%] 



edm51fl5lai'll 

IA 2.17 1,v151n552{5lnalLuoult(6akviilu 

flan: benzo(a)pyrene. 	@@titall 

Liyul,d(LailiculiA'frulutAuVvinAL14@1 	N5n@-RviluTialuR`Aci..In 

(Monoclinic) mi@ @@Morin (Orthorhombic) IALI?I'llill,1101497111/1115553J111F11,02A`111Nr1551J 

/1@l3,11d116 1,1,1551Jr1M1,111.11%(1,41111.diM11111A1c01 LLar,q6/1'111A15t61J1 VULI1623(601,1^11ALNYTM 

NA55211J@1111,* ?i71.1114f1jLtUnmesliwiitliaary,5di f1151,WA'll 6E116111d f1150,11TEM ATtl 

19iii5 l@6AE15fIEJLIA Sia,41-1011mAteilNailii 

(1) A'asTavriv-ItilA 

m5vno'hiii-11,1JTai@IIVion-mr,RnoCii@lovrilOiouvriChil@innAo 

Liatcnoon6L'ilLacu 

(2) AigYaV114)141Y1 

ii@lf1`15i1OIMPV114-MilL 

U1,6fi 	61'1@ln-mnrintaiolguLiaZam511-)19Lavil-wiaLial envrtYllvdi 

(3) ritivti@n'hvinlil 

@tilNavhal8PU 	 115t LIA11:2'11/115 LLantrillVc 

1@nwrilifi1imcvm 

(4) heTeiv-wri 

veii@Urion155tT-Img@5kol 

(5) m5ri@aztilmiaisiollngjul 

enT1ithml5rimita55 LLat-vravLnow@l@n 

LS@o .`ijz14-111%S@o@@nin iiwaviov1'15ratm55f1 66cn-vMi1;f6fliln`1561A€J1d6611ca5V1`151N1dcfl 

vIlaloPuLotim arvurnua.ifavdolLuult(tOlvv`iu 

vuta,zf(2)1,111u-7,8-loa@6-9,-10:61onimg 61411,7iwqiiitnlown-6) 

ananwLIM481,ittlAWIlitl@SIEJIA@VLI (Carbonium ion) cliit151',NIS1Annuat 
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ilF12 alhe'UnTh'HUi11 al5lin6i1a21VAVitAihnn`WiliTd5tNat 	gLgUL@ (DNA) 

MitgUL@ (RNA) LLatlthh 

L'Auvrio illiiNavi-ilv%ciJuLtagmL1,96651131.Rtatli.hiloyl-NaidmaLl@nvioLcritimifilliciepi 

Lam6VIu@Wiard@5Lut1126(Lavau 1110.1),vrilLkwidN 

n5timi.,Anr1"g Liatri-rin:11 

avtictlo 

	

	 LarviLLviu@S6lemlLcuta%(1,01,1111,11cumlual4miloiattilaoyu.-iinylu 

(r151JR21Jqamaii14. LA)AJ.: @@cu1a11) 

2.6 tizii40431@viVidliiiuni5i,n5inilaiwiminll 

2.6.1 A'nbfutihi1hi@loiRilfl66tialn5 ilvin511-6agia61)nImilli3 

(Gas Chromatography -Mass Spectrometry , GC-MS) 

6ifu26fieinii5nciintnnilmi@l@lgthtnuu 

ViiloyloamlAod-wiutAlluaicurrilo8@ii,TormaJlErunlEru Fingerprint t@lo.stana (Mass 

number) tala-15--26-11c51.11 ticulimpiiiii@ESIAJ Library cu@nTincrklmin5clii1un15)6fl-1tlfi 

UvilluvimJilrit-u (Quantitative analysis) LLatvTilqunTri (Qualitative analysis) 

2.18 66flellp5a1'llyinwi,1-66bma61inlvi5iiim@5 

film: GC-MS. 1.1.1.1.11.: @oul,a11 
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2.6.2 2I21rd5til@VH1LR5@5 

	

GC-MS tJunm_A-m 2 d'jti 	?iTI,Pd@ll,fl`j@l GC (Gas chromatograph) !at 

eiTIAOLM`i@l MS (Mass spectrometer) 

2.6.2.1 Gas Chromatograph (GC) 

GC 14-nm:hfillin15LtEin@l4thtn@ut@52{-15112{nmo5r6vEina-1o6i5il@ 

(Volatile organic compounds)1ALalaufl-JnaAvu na`tnikiilcun15umnolktiunmoi-ill Ica-15 

9Y')@tin15i1ErwAnt@lf1`lan@trilavinviilt1vd@lalAtiTznuulcuA%@tilliiiivi@6ida 2 Ma g@ 

'as f-nRill (Stationary phase) LLatiI,n1RLhvt,lit;  (Mobile phase) @ffithtflariti?I'lk1111@1 

LR'il@l GC 2in15D,Lti5o@niAAcu 3 ?i-ru 

(1) e71aLs2w1L61e25 (Injector) ga eiTtivia156i.-2Eillvqn64 Q1vii-4Ri'olLtat 

5tLvEwtlthfiauihtvii-*@A'uc6 (column) qaivfjlitcvantawmauvuu@i w125Lt11dq€ldvig-jil 

(2) IS11@li (Oven) gl@ ?iTLAI°112hViiVU55NR@Ailli LLattilud-nSiR-Juqu 

1iLtiAmAINufnuLnntawitial5f161w-nliF151:4711n15R2tJTJ 

qtuvujih@xil@nu um, 2 Limy k 

(2.1) lsocratic Temperature 

(2.2) Gradient Temperature 41@g2do5nivh Gradient 

temperature g@a5ln5t114ificu2{5dn5iiisir6kIn7n5 (Wide boiling range) LLattYllhuam 

62a1lun15)1A512.1)i 

(3) AYWILVI@i (Detector) g@2{-rucktli?1-rvii"u915-A-ToolfictJunniiii 

aEltual5k2EilluatQuil5P261/Jilolt5nactiNiltrilnwajwiio (1:11,alEn wriiiitam. 2552: 

26) 
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Computer 

Sample injection 
syringe 

Injection port 

Gas 	Bypass 
cylinder 	valve 

Detector 

Fan-assisted thermostatically 
controlled oven 

2.19 ?i71.11i5tfIVU41111.11J@1 GC 

17trifEn wriliTtavi. 2552: 26 

2.6.2.2 Mass Spectrometer (MS) 

Mass Spectrometer (MS) tf_11.A 

@t,J,Itlein5 -2dilloHnOltina1n 	laiLagaTml4U5tn@cuiit-piLtin@@nwina-ah@d-Nlou 

Lfl'il@l GC @nri@o@ItAluagynteRAllnin,LAw5-Al'o@@nlyaluLaunaviloufillnrklja 

611N LI,A-n611aN@onInvihriimi@l@lAhtnou&6-1 (Cluition TavlaTulvi. 2552: 27) 

100 
	 Logical losses example 

80 . 

60 . 	
2932 

        

       

40 . 

	

20 . 	15 

0 	  

	

0 	10 	20 	30 
moos/charge ratio (min 

      

cos  
_CAA_ 

      

40 

  

_et% 36  

uftman7deduea 

    

  

04ea1d292lN12M4440 

MQ 

2.20 Interpreting spectra 

11111: iMitn 1,1-1111T1b1. 2552: 27 
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51171 2.21 Library search results 

flan:171Am IN111.1"1.1191. 2552: 28 

(1) NA15tnauel1kut@l MS Litil@onvt.h4 

(1.1) 1ao@1i.ionTcu 66@2i (Ionization Source) 1,1,1j1@@nviiu 2 1.1,U1 

(1.1.1) ‘Al l,gnviut.1 1000,uLtilu (Electron Ionization) (El) 

ShAn151(1-av2fmilmy16lnaroi (Fragment) Imal2f -1bs ignmm.1 (Electron) ','811oo@ltiLtiTcu 

Lu@i (Ionization chamber)1@lr.JR"YlliPld-11.i5t1.11tkl 10 8  Torr 100 6%gnv15@cuTincIalLanl 

(Filament) iii'mAtt-ellAlriar,iTuviolliiatv.guil-ivii`ifiaLa@i.  baivro (Repeller voltage) otti 

fl-nanilleTnEl 70 bail 6t1@t1i7nAall-rut-itAi6nmauLtlu 70 eV V -111,ialNavi4liiiuut@l1@@@1.1 

aion-i5LwiniXAma.ruilenin5v1R@adaLtioT-itIA5lai'lluatfrnuqouSlrvivi6 	(Relative 

abundance) (17001 willaTtlivl. 2552: 28) 

MaLss spectrometer components 

511711 2.22 ei-ruthtn@znitlyneml MS 

flan: ihrihn wrililulm. 2552: 28 
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1@lt 

Electron imp act process 

70 eVe.  —IP A B C 

y. 

<70 eVe- 	A B C+ 
	Low energy e- 

A++BC 
	 A B +C+ 

A-13-+C 
	A B-+C 

\44 

134+C B+C A++B A++B 

Chemical ionization mechanisms 

Charge *lc hang* (habur4 as reagent) 
44  'I'M .1. he Ir 

Acktilasa (Inethaoo as reavat) 
CH • M -4' CH, • 1111H4  (lamas* P) 
CHI • MH 	le 	(Muted P) 

Acidaasa (watar as raageot) 
OH-  *MN -.14104111-  

Alkyl ac44100 
CA* M MCA' 

stlwl 2.23 nai,nn15Lno idAta.ru .ilea- El Lot Cl 

2552: 30 

(1.1.2) viiiR@a 1,@@@lumis'cu(chemicaL Ionization, CI) Ltlu 

n151/1-ais'A'ai5irionwolkiLaJukmT8wIlLfiinq8NaliamEill (fl'imPul.
4
Torr) Lil'IfT'UL6f1'03711  

(R211JA.1 1 Tarr) LLA'-gllualNaLLicil,1111,11@@@11.1 66%111,`U@5 

Liiml5AkILatug-JonnnfilAgno5vuvticuCA'tnriuu,fiaittC,A'ari iiLvill(methane) 

(Isobutane) LL@LILLiis (Ammonia) (1.7ti4Eri TrytilY`avi. 2552: 29) 

(1.3) Mass Analyzer 

Mass Analyzer AuLAil@llm`it,IXtIna iivia-mutru 4-o 

Magnetic-sector analyzer, Electrostatic analyzer, Time-of-flight analyzer, Ion cyclotron 

resonance analyzer, Quadrupole mass spectrometer-Quadrupole Mass Spectrometer  

livIA"nnl)Lm5ltv'TA'maull.AL1I16viAn 	LtPu Path-stability mass spectrometer tillVILLVIA 

nSvi Ion source 2 ?i2uloud-ruLi5nt71-111R"-)@tillnaltaoth11,@@au Lotd-Juil 2 171111 -61—:. 
A 

Inon- unaltaluln@u16'il@mlvilamtfelT1Pulie,i- uLfl@latml@@utneiSIEnriu 

1@@@coLvDmtlAlcda'vlbilaTmeulLilajlAnlualyntLgtnriu 

'amol@i 	 (1:10En yinyl; 

2552: 31) 
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2.24 Quadrupole Detector 

1.71.117101liTulm. 2552: 31 

(1.4) Detector 

it'inouvi'kuilvalti@d11 k Faraday cup detector, 

Electron multiplier detector, Scintillation counter detector, Photographic plate 

detector 

ionization 
source 

Ion entering 
electron 
multiplier 

Secondary Electrons 

quadrupole 
analyzer 

Original image available from 

X-ray 
/lens 

detector 

Quadrupole 

Schematic of a quadrupole MS system. 

vvlwl 2.25 Electron Multiplier Schematic 

Tuivp79„bl. 2552: 32 



2.6.3 iagml GC-MS 
9, 	cs 	cl 2.6.3.1 eilan5o)Ln5ltvLoviliwui'Atlat,LLuuLmAar,LTIg-i@lLv Len...16ffrm 

(Sensitivity) ci4v 

2.6.3.2 alariuli14111.1otol@l41J5a;n@ucifj@igi159'haillulA 

2.6.3.3 erarm-MLR51g.41AlcuAltliant-uLLm;villlagnAI I 

2.6.4 i@LAInol GC-MS 

2.6.4.1 5IR1LLIA5 

2.6.4.2 4agtmalnTriiiifi-naninv-quiet (GC-MS. 1.1.11.1J.: @ut.ilat1 ) 

2.7 4-rtfithitritiTtiol 

	

al5rim•millibLloviianticuRi101wooLolcvdan.,R, 	edLIY311fil 	1,1-)1,117-ii@l106irk." 

151vuoluialii'uNvis 	inA'aJtivit ct:iffA'ov'folciihcCiPnlAwlvioiSlawA'aDanTiiego 

Ncwin5f61A'villitegtialowiou6comnwlouvi 

n-m-nuhl wlfitilliolotAaiat 80-90 ilawmpnwinn-wrivot LoiliwtaitnfitiwInaris ni5 

i'fri4lej1holit65li@cauLyMvid:ilnA1vu1in-h i'uat 50 L11i1115t2Av1ux5vii@1lnaof11ij 

Q`UVVIt ‘g' f-Allialcd5t5-111,efewn5ri@m-,1,11TInn111J5tn@u@nilma 8LoinA'u 	 ;al 

envoqehkiplvinlibilfUlAinvug@ 	 wInin5FinctIlfli'LqtAilemri@ 

11tt50 3 T397101 Q1t9166f1 Luwin..1 Lucult(Lo)lmiu Log.; 1,3 iirvrilob'cu ild71u1l5t'n@1J2nnnn-n 

1:A@EJ 1111,1@a-1 Latal5LRiTil/ThAqmilvimaTtlyviaL ttto% bit1en5fimitLIALrio -Inn156Niva'S 

wlrynaan.hvulLikuglk, 	lotqd 	1 	01@nvnJouLtAaR-ii11a1.d 

inon1.611 325 n51.1 unuflailaru 7 nii.limnlnikeja'ail4b'i..1 `641-annan8 

mr,LIALIULS@mn-J litL111,1,15tuuLS@o 	LLatutifilu 

n5tLyITAni-nt 	 uirmiTo 3 Loh 11..1 .14-To 

115tuR5Fi5@NSH -1 Qtlii1L1151 LLataa9115thlfr15 6)J161f1iTvg1LLatileImAltallifn-n.iloviaJ1n 

lk?-15lwri11-11.SI1JUiFilli.aulfl411n1l 40 f11.1 L‘triouL'vloutiumJlicultrim..1.-Amixitlaiiit-n5No,5,cd 

411.1-J1a 25 911 @lnim(15LS@o Lia2.'flaa-nt1NtJ21 m.,oltA41111,111AiOlt91113-10 

Vn-ilmritivi-mulu-YoZil 4 Lvil 21EUg.-171015cncvnlobu Qlnii 260 Lvil Liat?mlunDfiLoin 

4.-nAnmAl@ianagl6i 	12 ail cu@nwinii 
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FTnuniyiluniltimit,Lfivqo loomy-h` -hanli.AitlaiNos1161 63 Lvil 

el-wifolnnn5m'AiilnlolcuRcul-rulu-Tm 40 RIA 6.murn566G1i1t7i'i121o151,faithisn551qpn2lHu 

iin6161 2 6VIn C.18t155U'EAn5Aguin5ilfaniltn15015 Chemical/biological interactions 

/i@lth'tLvifiavipalin-iLalauLiqw-Iiiiti6 2551 ilittini5'H'Eoli'llielaviN5LlinoumagAl 

N141Mt-62A'EJA'1114f1.7 6A55 -voquil tl5vsTu2{til1ii2gul141S15{11 V151A1.11411111A111711)EJ 

(tYloi. 2551: @@culat`i) 

vInyiolncun-ainwinn5OvV@lnen55551erVALIA@PInwrifiLinamdavallluRILV 

T@l-Jral Iptilliions Lot1411114 liw-Tartnia Piny-g-)LLth 	n-naavilianantrou 

flTAITALii 	ni-nY1 	LLatn-nLLIMIT3LvilEn 1,1-)aYvnantoluisiiiiiALLii 

IllaY1,114@l15:',61AE15553J/11`6'1,6fttlY1fAilli@IIStIME411,M5TZVIULLfi nsn1df91vl,ci azne 

)Ln51t4Il5ant-1Jal5Lt1ti1tl 	Lot 	1,3-1Jhyni,6'ta1,w121S5ctioi-n16 lt@l-To1l5Llt-Lian51@uLVIEJ 

'1..rvilEILLat@iicuvii'EVi-mtv‘utnnftiL5o MIRAN 	205B Series SapphlRe 

Lot 1,3-ii-ronlo`dtawyTuViiivil@innylLictilerCA'LLanYlaYuvi@lntLcous55mn6inSu4ii.1 

232.57 	Lot 47.66 'VIII& vnal6)k1J aillbrwrngrmlytAuLoti,3-1-nvnim"gu@ln 

fll'cusAvi-R-)nni-rj-ILLatj-i.luvi@antLviE41LA5-iniinkaltne i1115l.11f1,W15LUTA1l 1,154.89 

Lot 1,3-‘rnii1Tlo`d1d 151.72 tH1K6aJJ sliihitivilivi@lmaioisictliant-toi5Luouilti 545.54 

1NW L61J Loa; 1,3-ilwi1ogu 233.76 Ail L61.i `I'lciTty_1110mln?ms5utl'Aila-ifi@LtLITt!la, 

(`Jlval 10'2.1060T Lat16111114 IDR-Twutia : 2552) 



J 11:6*  3 

51411,11vni5liu 

	

tividv,.',n -nrilni5N6v1vJP)EyT6'n-i5NSWLL'utrIb"Alliikl 	 qt1n5di 

6h15e25~Je2 1f91€1l911J 2J LL 	28m5mmao566n-Imucvi21n5fi@litL55 

3.1 OnInliLancil@lib 

3.1.1 LA‘i01Lifi-htar,qctim di 

3.1.1.1 iinLn@i-211,n0 50, 100 aat 250 ilaSv15 

3.1.1.2 li-Jorthard  vino 250 250 

3.1.1.3 fl5t1J@IW121111.111 10, 50 uat 100 

3.1.1.4 vaonVIEJO 

3.1.1.5 1m f115d1YO'APLY1 

3.1.1.6 Il`NIFIT1 

3.1.1.7 kialo Imo 1 riaSSm5 

3.1.1.8 	66v1l61t12h1 al 

3.1.1.9 flT81,1  

3.1.1.10 Inoulnau 

3.1.1.11 @tgf-1?115 

3.1.1.12 Nnoil 

3.1.1.13 

3.1.1.14 Lilul 

3.1.2 -TvItiPu 

3.1.2.1 662,10 	iT141:118108515-1m1il1N5 

3.1.2.2 Enlul 	4-rothulou 	 ([1'nen0) 44'10 

3.1.2.3 L1151tviu 

3.1.2.4 vitbi 

3.1.2.5 Nutnzo 

3.1.2.6 oon4A1 



3.1.2.7 1.1137uovaantLvonSuwilfl5 

3.1.2.8 ildltro@LuLvianSuazne  

3.1.2.9 jilaTtiv@intavonAuo@n4A 

3.1.2.10 ima-in/n6rs rivi@ TOA 

3.1.2.11 nm1-1 Gl5i `l 

3.1.2.12 actIlenS 

3.1.2.13 ii-rus'd 	4'1ln11810u 	qw1'1con552JN5stflvia (rInv-m) 

3.1.3 1,Ri@l3,71@ 

3.1.3.1 "6a.iviou9T-2Fille-in-wi iu AirCheck XR5000 

3.1.3.2 vaoodiu 

3.1.3.3 VIINLifialmlnlvin5TiAl-Lagieulnlvi5f.iLo@i 

Machine : quadrupole MS, ex. JEOL-Automass 50 type 

Column : ex. VOCOL (SUPELCO) 60 m x 0.32 mm i.d. x 3 pm 

3.2 66ovni5minivicki 

3.2.1 ofiautilus:AinlMatv'fillanoL?lginuilw_ina-il 2 ila6'0,1V15 LiatEn-  250 ilaSLL915 

3.2.2 imAlEr111J1 LthintrUl tov,tr,Qoti9Itun5lvti@i 80, 100, 120, 140 Lot 400 

3.2.3 OfT01111'11,11,1@1.15tivinvo@n4A emitne LLatvitiRi" loun-mhinit 1 illanTai 

luvwdiLimriunn ihilitl5anm5 900 ilaSvi5 LLA-nhilikriuLflialR-Jutniu win&ovail 

1)iltiiim-13.1ivultkili vu@i 6 Winaitin-iwifioLcainal 2 ih15..11 

3.2.4 lihni-AvtlleriSltvi5whci.,i5r,vdlluAllilavili 3 n51.1: 10 ila215 

3.3 55ailviistl 

3.3.1 17115,thtlievivillaYcirnmtvilolEilin-nmilinll 	nywIlalSaaz,Enlul 

in`StAtilbituVioEinn54uVii 2 It' 

3.3.1.1 iii...qtAKanT-Ja -ivilin6gilatn-ncil-1 

thilitekunTAI,ivuuthnnaluA-olqnr41/stvnowl'intilGittl@sOoVi 

vi@Tlin6Fllooliquia-laiin4L.1(1@lv'ff411acuatiitu 

3.3.1.2 tu2111081/7011U1 

VIA'ATIn&vinMnALLMlnqnN1 
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3.3.2 ilin-ngtqltag171q0bnin 3.3.1 1.1114'15,1J1016H361T-1?hint1/611111TEr111J1: 

LIJ5-1tviokntvi lu-o-15-imco159a 2: 0 : 2.25: 2.25, 2: 2.25: 0: 2.25, 2: 2.25: 2.25: 0 at 

2: 1.5: 1.5: 1.5 Ioujiwiln 17-111.14112thiict4LAitnfiui@ 3.3.1 

3.3.3 illv.litA'mnehiMifiqolvii@ 3.3.2 1.111;hvivioaAgfIrd-aumamtvou 

ilZtroaamvviEALA51:-ALatillITunanr,LviuciatVAlns5woni 

3.3.3.1 li-ONaLf-TULT'la71„114@LSZ,'1,14E411,H51:',1X111U 41T1 1.1tn2oLLatm:-,a1Ri' 

Nawanni@ln.tvoothta..nw 0.1 niimaLfitn-ntrilntu 2 ns1J LLAcythrynilemartlZumad 

5t1,1/f8171VAIAIIVIAilalEnfT`Uia 3.3.1 

3.3.3.2 1415,`UN01.161.1111aTLIM115t1,148171diT01,kin 2@n41T.41 el-arzn5(1um17°,1Wd' 

11EltilJilnardmill7trnantAmt-ilin-ntfilnw 2 MI] Lii-rtliiituvzhASEnt-M@ 3.3.1 

3.4 "igniTtiootniatn-nInvirvi 

3.4.1 MATAT11111101111,1 	10t11115,1E14 41141:118V111.1k1VlaWILLatSININk41,111frO110411.1`11,1 

ahlatoviijlonlniilj-nmInwIn&NolvILiatA'unanvuv_ALtartlitliì'lcilrynTn`njwit)Fil,1 

na-nlI on1c4 	 Liar,n15Lenbini 

3.4.2 ILm-it'V'rantlia.n.AU 	 Liat,Lutat(Lamilu k)F.E,HiN GC-MS 

3.4.2.1 ry-ITm`imreqdn5d,v1A-Tuvi 

1.11a-Inilvioficu&loWluvri4il1i111d (1) LLarsiova@od-ruvihyrwritmil 

(2) '411viaomi-rtan.15tn@IJA'-)8 i21iiikuma@2 (3) luati-) (4) ilatdiu (5) lodlunly, 

IS/122u1L1hAtiLLtiwt,i$1-1.4@n Liion5@eilanthnbaoki-ibflutfru 1111117i 3.1 

2 

(n) 	 (T) 

FRI 3.1 Noq‘UnwkwEltivi (n) n15o)ioarzsoqoUn5t-klofiluvi (t) v000d-ru 
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3.4.2.2 T8n15trufilusitl 

't51I-1 riTh51)4Tiau 1 Grit Nos,111v7v1und@liiiill5anP5 391.61 qrruifiti 

111615 61121.1171 3.2 L'Ocunal 15 11111 1,41w1n1iVi5L111511lvi'loo1kuLLan'Ild-Ind@lEa@11s:1fl5 6'1 

21.1171 3.3141wini7'iguna-Ufl-Tcusclin5tvIErvi-Jnolvticunal 3 unit Lil@PTLJ 3 triiiLLAVLv'inolif 

&?,1,91H-TcLA@ivtiRi'tiviiiitftcuma@vit-i-itnAlia0WuL-)anvi@n 1 11T21 141v-incaltiPtIthotten 

RiuOtt-jnirluncumaotincu 611211171 3.4 

3.2 1‘64n1Tilltin5tIlillulundolLrtuff-Ti.ivi 



alga 3.3 ndolviuRIustl 
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FAA 3.4 $'"i-)@tillva@qt-i-n.n7iLfitw151.01A 



uVicl 4 

uvi'ohtndl-Jilln-ainyin611111nlon-nnovSiOminnlwfiomna-n.555anriFi 'at 

tar,)1miv,v`itfilrinal5vuurtiu 1,3-1hwaoti um; L9ruI6KLEA9N5u 

GC-MS Liivalan)LmlniiLLatailEruLilEruen5rimtLficiloOuR5uTtJusiavocra 

4.1 niligivarlogAulunileAosU 
4.1.1 IvitiAtrifiliaufn5OviViloy; 4 ad 11 

4.1.1.1 	(12,711,i) 

Ftkil 4.1 VifilusIJ (1,3ncsi) 

4.1.1.2 edISI 	N18'111J1 N1L1i5TVIA@IJ L6atr,11VZQI 

4.1.1.3 n‘n 

(1) f-rneTli,H5lvti ldiud 	66dt 

(2) 8'1255511/] 1G1 	 LtatEr-oul 

4.1.1.4 1,111.11,114@anT,11/10 

(1) 1./1171,M@LI5V,ViElTlf15552JIY1F1 	litne  LLatmr:Imi 

(2) thlY1,11)1@1.15t6VIE411A51tV'l 8 t14111 Ltnzo LIatm°21fli' 
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IlatiVI@LIULVEY17111AT1f1551.1r1Vi 

4.1.2 Nliitiflul-reAEntillfiN1011111 N161.151t1.'@IJ 66atN12661 

LLatilmnl-anvliiNtivi@DA*171 4.2 loon15@tiNlViLviiiilIA')EiLmi'@1LtEil 

21ITI6kIE161t66f15161_1@i 80, 100, 120, 140, am; 400 	4.3 Lilair1141T1,11011@laV1HT@1 

N1117 NlififilktiiiruwATti5luantowiluaollun1RNInn n 

(n) 	 (T) 	 (c1) 

tkil 4.2 N1lITSu6l6i (n) 	(11) f416t15111,1@2l 	(c) Nltr,qo 

811J1 	fITICAAEJLai tl ainriu 23.62 1,111M1,1015 

Lthle,V@IJ VIT1110118LQEJ 6Ifi1f5111 27.35 11.11MOVI5 

621:,' 	 ahrit 24.89 lulmaim 

(n) 

atiii 4.3 VArdinnilvinTu ASTM (n) 2f61n66n51 (2) lA5@l611E11 
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4.1.3 6-151?i-ruiilirtunl5Nvinl-Aln66lla-i'd 	viAl@Ovini-AtanwcutRA'lotiun-n 

loothuctIla'Z'Newriuiliii6m5wi-Al 3 	10 il'dSVI5 1111,0 ,i'mnatalcuna-i 
5 'oil' UNaA'llfl'  4.4 

7,11ili 4.4 A'flbflVillalfrn11111MS17169151?61.,1 3 	10 ilaSAm 

1r121J171 4.4 A'nbutinTitk -inactIlec-CAltmwi'ru 3 	10 fiaSm ilA'ftltut 

illalamothlruttoi-nhta-itaun1504kEilliithtSvitilnI, 

4.1.3 imafioilia7uvelnttvinln555an-IFIA-Juill 

imafiwil-12:1%114@antIMEWliriAlT5551.11Yl'AkHiVnlwitikmJ-1 

iktri 	ermtnr Lototini' 

91151411  4.1 trilnajlaTtvaLuivocilk-innl5afiwih 1 	PJEJT8n152(f1t1t12fJ1li 

trimniviaiioU 

mnp 	 11.2682 

3.8422 

0111 	 2.6511 
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winvnylA 4.1 TInt-m. nA.AJLoiavuilo 1 

1111Y1114@LItIVIEJAlfirld'il@l112%fleafT01,4 11.2682 ni'L wlau-wthmtimbriolSi 

3.8422 	66a:-A-ITlaf1ol,4 2.6511 	 4.5 

FA 4.5 giularthihrnmtvnitlwinnlwirioilt 1 illani'aJ 

(n)Ltnp (d) 	(R) 



4.2 thfrt4tutiiilnitIniilt@lg`ti 

n1501n14-16m-iei-ruiun-1514-01nnyruilovi-11 611,gmlei-nntinntalgo-i0,11d 

4.2.1 A'nb.arevnlmunivrmvii7114-Nnnnymiloilll 

timid 1Jfrnmolni : tz,v vitu 5 : 3 nTa., vieb7r1luvi 5 tim 

6mwi-n.1 matil 	: /1V.V1 IN 5 : 3 nii.1 vi@Yficrusti 5 

&5'1?i71.I flT3LnIvil eA : 	Sh 5 : 3 Mi.' v1ga7i'11A51J 5 fl'11.1 

&5`1?61,1 011111 	: tr,qo LciJu 2.5: 1 ni'L vi@la'Iti-1u511 5 il'TLA 

(n) 

slUil 4.6 A'nwagn1@551liiegkwinn-rwi5L5it1i 

(n) 	(T) 

(n) 

21fil 4.7 A'1114tlitll@l5:1ANVIW111111255U11'1‘61 

(n) frnalllalS (nu) nTA`InNwil'ul 
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van 4.8 A'nwair,n15LrioymlsitiffiN'AmTinn-r)LollaiS 

@lnrici 4.6 wu-N1SieiSviv-inni-ALmuchllon-nalillwaini5Fiou-ntol@s:LMityin 
it 121d 1 Loin-AuTUTAlnnTALRYpa(n6hUEnnlyin LLat'v-in,piii 4.7 vaiNtli117r-R-inn-n 
55511/11F1 	tilonTnrilul& 	iirmgoLnuLs:01,4in-ilni-)5551rtnnivh@ln 
i5dmln-hvilo,stalivqo@@nwItia7fiTu1i birnanom LLatml5ifil,s111oElgullulctl‘talanau 

z1Uilsn-huan52n-iln-1541.111_151JwInnT2215iA51r:A 

?i-Yurgi 4.8 viJciJni4t-utt@viiieZmwinnYwilanSfiti125. 1 

1hanlitI5v,nuumvi56f1oniwjniliu vii@fru5-11A' celTirdru 
livihmal 3 	111  

4.2.2 A'flet4tlinililmon-rwt@TOltvmd-roi-111 

917514 4.2 6v1512I21rilitict1dni5005,11 	5 fiTu 

6015-121211 n->7 (Erilu) ttv 

1 2.00 0.00 2.25 2.25 

2 2.00 2.25 0.00 2.25 

3 2.00 2.25 2.25 0.00 

4 2.00 1.50 1.50 1.50 

vanuLviol vdm-infmvmaalci 4.2.1 @-inn-iTiTiiinlculiciluni-niiVakdiii1fIlllItifIll 

nion-raM-InTruilo6'111 "41LS@n141t1l5ulvilun-1A1dmwma@lii 4.2.2 vi@Ciofril 

n-n (s-mul)lumEA'aAi/la@l 



(n) 
	

(t) 

(R) 
	 (1) 

4.9 A'nwagtt@ls,thlio."6'vN-invi5wi-Jci,pi'lll 

(n) 6o5-12i-ruci 1 (d) 6m-1d-AS; 2 (fl) 6m5wi2t.r1 3 (1) 6-151d2t.ti7i 4 

4.9 liu- 1s:dfieiS9N-in6m1ei-Tufi 1 Lii@st_liliktiatCguo ii5o0601116115Tei'lii 

d-ruNaanoln-nolluZaon- ls,thillotul isvii-achrio@sitmn dTuvgi69151d-nriri 2 	3 

dnisttm5gd-rucr 4 &51.117iNSP,1,041','', 

at66'm `111i15@ti L6at2J2huNaLm5t 1ril 4 6-151d-ruilvhWistleiliinS'uvolin--qtA&51e61.1 
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4.2.2 A'f114NtY111111EM114111@l5:Lifill f,laLlIZUVIMM,TVIEALRYIVIA LI,t5551.1%'1F1 

(0) 
	

(T) 

71gi 4.10 A'nwt-uvtiolvArsiamilia7trooLuiviEALmlnA Lor,m5m-6-I 

(n) y,thIesiaLii-aiumutLvIEd1LR5it: 	NaLl1J11.1u1,1@anZLVIFJ5558.1`J1 ty  

@ln ‘F.Ii7i 4.10 wu-i-ls:ANaml-aTim@Int,LviEALRyinasiliiiNkU 

ilwoLLon ilflUVI@IJ/1@l1.1'11Y1J1/21.15L'INIERY1LR5-11',V1 d-31,15:41Wil.11112TLIVIMMLVIEJ5T51r.rikh 

50171r411aWill4=1,11@5:1JAA'1ElfTtt ilflA1.11/1MA@ZlITUV@I.15t,INIEhlafTOUW1/15551,PF1F41tal 

n-15vo2@15t8t6a1iTt4ctun5wani1@51l 1 oan1w_4ounalvilLoiNo51iTuVviv91 

4.11 

n
a
in

iI
ir,
n

11
12

.1 
(v

i ti,
i)  

1111 stNirgyntilovi-ill • y,thtmid-Jwilll 	y,Uvi-Ativaiviolvolo 

51S1NaLllatIV101151,1,1,1E.411,M5'11,1;i' 	51SiNalnjuvi@anr,Lviu5yarinii 

70 -

60 -

20 -
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40 -
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10 - 
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To; 4.11 5r,Eptv2a1fr156Nivi3:'nol51i io@n 
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fr15ymann-15LN-ilva'I2J@lvi ihnl5vmaolloE4Ttlivt7fivirimINoLLatNNtivu5thim1 

iT1VviA'llooluarifintinn7troNstgionlvanii x..1z11471,. 4.12 

TtAliml-ruilovilll 	y,1.1116151d7ohll 	Vvi-AcUmarviolvolo 

5131711Nal.1111171,114M.1511,14E416M-It 

	

C 	oo 

	

0.045 enc,-.) 	‘.o 	,..0  

	

co 	in 

	

0.04 - c) 	C \ I © 	.--I 	co N-- (-3 cr) 	• 	n 	,_, o 
6 	d 	o cr

-, d- o 	‘, .0  CN 
Cl- 1.--- 	CI- t--- CN 	CV 	1-C) 	CN 

LC) 
N- 	

Lf) 
N- N- 

	

0.035 - 	 6 	cn 
c; 	CN 	CT \ 	 CN 0 0 0 (N  '0 0 0 co c) o 

	

0.005 	
I 	I 	I I I I I I I I I I 

0.03 - 	 6 CV  6 c; 6 6 6 ,,, -, 
6 c\I 	6 

G1 G2 G3 G4 R1 R2 R3 R4 S1 S2 S3 N1 N2 N3 M1 

211'14 4.12 6m5-1n-156Enl,cd.i'd@l1i Ltviatonlo 

Si@ G1 LoritqL.Ninn-nannlas G2 66v19..01nn-niln G3 LaluvAlnn-nwillalS 

G4 6 vri..1v1Ninnl-An51J1 R1 L6vru5116151-d-rum 1 R2 wifilv.1&15wi-rucl 2 R3 11111.151i 

625wiTiSi 3 R4 66iin.i5:g25-i?i21,S1 4 S1 aviouviNaanIdluvielntvouer1Ln5ln)inSu4A 

S2 LanqiJeaLctr-uTtniumLeviEALm-in7intaitne S3 Lorrus,t1r4amiliTumumaviEllLmTeA 
gl 
0 Ol 	QJ notatlAi' Ni LamstiNeivtranni@antimunIarrOinSt14-1 N2 avius,IJNalruntuv@Intiowo 

55u/nkta.J.z-mpl N3 Lan.qtlesiambihrnant LimunIann;Inurzl,mi?  ml tarusiimaJ 

iolviaw 
A 
aivoRiarizctim 4.11 um,Itivi 4.12 coiv -IT'...,TL'na-ritiAlun-15Lesnlimlit@lvJoiancloil 

T1," -1111n1 T,N-1114;11,3] 	n -)1 	1,111145,•Eit 

TemtnaTisrilnA'igult-iu 

A 
51.111NaL1,11111.11AMMTVIEJ5551.1%11 

(4
tA

/rc
u
)
 r6vittuN

1sL
u

L
ti1,q 

0.025 -
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0.015 -
0.01 - 
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4.3 arivinfiuuaiwiminillialitistlirieZoTinnilviili riusthkoloaio 

qilvi-In-15vioaNlooNkstN-Innl-nrca 

@Einla.z 1 o@n 	 rmalolni wad-) LLar,AT255511V11 

fl ra-111N1U'llUl iiiscg-Jahunis̀'Z'ilinTnri@uNo 	 tfianm 

391.61 fluniltialm LLatuicuhaillmitAs:dloCANjoR-TctitiArruIuvia@mnIR )Lmlz,tAvin 

1rianna15doutl611 LtruihA nyu166(2)11,11u um; 1,3-1Jwig1g-JEJLAt@l GC-MS LLae,cicii 

1151111 4.13 tot 4.14 

■ 51LN-If101WY1Lfi5IVI7i 111 59Jwin?m552.nri -1 ■ sitivini@ualo 

1000 	- 
827.18 

E 
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800 725.55 
660.52 
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If ra 413.59 452.65 

400 	- 

C° 
ctp 200 	- 
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211Y1 4.13 gianwan5 	 Siouriustivan%i@lmaw 
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ph1nr1SalLn51:4 	Ith1nrrm55bJr1s-C6'  • phinINP‘qcoillo 

12000 - 

10000 - 

8000 - 

6000 - 
3,711.83 	3,580.34 

4000 - 	 2,523.03 2,611.99 

I 	 II 111 

2000 - 

0 

G1 	G2 	G3 	G4 	M1 

auci 4.14 1fillwimvuled(L@ATIlled@l5,ticilil@inn-rmilov11ll LiitruriusiivnLialnio 

@lni_1017i 4.13 um 4.14 TYLA'isticAihwinni-J5551n-41 /ifmn-r-AollalS umzi-ro. 

uatrucult(2)11Alicu 

LLatn-1'J4-1 LLavt7o8n-ilviTnrt@lma-wi iilLijoafimnfiticuirianardF)77,  

Lotarult(o)1,11111/21n-ra55an-ii4i-Joh 

n1-)AlenS Toltliantual 1,3-ihvrilAti 413.59 pg/m3  Ltatanauligio)1,1111) 2,523.03 

pg/m3 	 uatTuult(LoNiltrt:iain- in-ns5unFroilormoillP 

LiatvuuIt(Lo)1Vitril@on'is:ti,inn 

nl2gf1LA5'-In7i 	LLatvAini@walovinn-itAlvh-inni-3553.rinA1/71mAtNins551.nnFilln-ri 

ms111fi NS 	vamei-lcus,cdTinn-rdwly1217i 	 LLi.,4" 

Lulat(m)11Alluannvm1t-i-1 	LLatnTrIY-RtN-rut15tnatml 	 uat 

11A1Abilau,@an@g@A 6114-1a1r0'Inb1lao.e,qwni@u@Lu@i 1.111111.411n1-)aloin4 StIlviala"An 

isAl6DviOuurrqdt-ilEnttA LLatl-Yia@ti1owaou@LLoi 1,k-Inn5rtnounlnuj-nitAW6rill,u 

j-IfluAuthIm@ultlk-Jo al51.15v,n@ulolowniumilaTion-15Lesnlviaillialrot-AnMaia-rd 
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6cuu,11,1 1,3-1)Tvillo`641.1 66atan.11,6(6@A1N51loonan 611111,1n1wYl6flywct;io-Rwiiiivabilatillym 

LtotlyughilaLmanng@Alhl@tj631@LUni5imiivia@wLloN115LUtir811 1,3-`0T1111Mk1 

Ltulqs(Lo)`lmItio@nanlivticuLk-giu (n5LI511-mqv1alvin551.1. 2551: 6) 

4.4 61.J5E.WiiitYLM-15iiO3.1nilltiniUS:dit'WAg1@in505idrn..i9illg 

Lth'1,1-11210.3.1@ 

I615 1nimltlianwen5t-i@liv,611 vutAilayult(LokiAiiu 	1,3-il-rvnivigtkm, 

t\nsiSie,laA'1,11_11' 4.15 um; 4.16 

ilnyiNat@lviltvinehuvin111,$iuri 

ilifiTUS:ti 5 ?ht.! g'lir 

f'1"): 

'VI5'1?htlil'l  1 'AO R1 go 2.00: 0.00: 2.25: 2.25 

691-w4-riA 2 vlO R2 gO 2.00: 2.25: 0.00: 2.25 

&5-1d-uii 3 VilO R3 gO 2.00: 2.25: 2.25: 0.00 

&51?h1S1 4 vile R4 go 2.00: 1.50: 1.50: 1.50 

'al 4.15  trililta'15 1,3-iTh-rniU'goteHls:Ufrivi-Ninvillei-ru91111Liitrufius:dvnLiiiolz-no 

viutni,in,Invi  1 Ai 
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111 piTinal555wn'A 	sAirhualo 

12000 
9,882.96 

10000 

8000 

6000 

4000 
3,423.52 3,148.41 

3,821.53 
3,262.16 

2000 

0 

R1 R2 R3 R4 M1 

2tIffil  4.16 triLlam15Luult(L@Nu 	 Sinfiu.stivinn4F.Ammo 

out,tivrunscii 

winVcii4  4.15 L1 	4.16 vvoir'l 	 LLatL1J111,6 

(66111U i'loon.- -1,Vv-In171@lmalm Lijm-instAln6v15-1d-auvinll 1.'31,M1ImOlinin353,/n 1 

vilvLo 

L
U

V
I

66
(i
0
)1

1
1 1

V
  (
N

g
/m

3
) 



827.18 

577.21 
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4.5 itiimitilutmilti@availItInitqaiemanY-Iiltivioantlimualinlir,li 111171.11401.15:11:140 

5511/11.6 laalph@s191M01 il  

FinvleaTmlaTtivaanto4EAalwaviaimtualwiure,LUAIR'icustlIouiiiI-aitimmtolo 

el)LRTIL"VI al.14A an,ne inesre1Ri" LtriErul,f4EJUlitlti`117111/@115t6140555anal au4A 
azne LLatvrel,fli' lotrailALF151thr-riianagmd@lzLil Luu5711.,1 Lcuta(L@Arlicu L1 I 

1,3-ih1/111,41,1kMLAij@l GC-MS ViemA'lpA 4.17 

■ Vv-ina-alLnyiv,v't sitNinemmnruil ■ vAlni@lnio 

4500 	- 

4000 	- 

3500 	- 

3,999.58 

2,925.19 
3000 	- 

= 

2500 	- 
1TM 

c-  

ap 
c(1) 

2000 

1500 	- 
1,049.72 

1000 	- 
552.66 554.55 

500 	- 

0 ■ ■ 

S1 	S2 	S3 	N1 	N2 	N3 	M1 

9T-atii4511 

a t ri A 4.17  If511'1cal5 1,3-ii'MlOgiVil@l5:01Neil.1111a7lai@Int'LVIERill,MqVilf L6at5553nn'A 

L'iluuriuscUmiai@nalovivibmillsod iniii 
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■ 6tlwina'15 ltm5 	 Tihnnai5nwriA 1111 scih-mknalo 

40000 	- 

35000 

C7, 

V-1 

E O 

30000 
0,1 

II tr. 25000 

20000 so so 
15000 

10000 

5000 	- 

0 	 

cd 

I: 	 i 

S1 	S2 	S3 	N1 	N2 	N3 	M1 

at 4.18 inInnamiyu166(LoAlA icin@lviciemanl-al'uvl@antoimeilLnyin'il 6oz;555arti-01 

wifLitlii 4.17 tot 4.18 1411A1511ViNaDthITINUITZI,ViEJn=l'A 

biarti@on-NAmartYlaTvnIntwviNT1o5-1t,v1 tot,Vi@naw d2`u1lialinal5ftult(o) 

`1,11`itru@351li@lvia-lo totstliNauti-a7cucnIntoms55anni 1.7@ofvls,tlfiNalni-nitrimnInt L1/1E1 

M 1,11ln-Niikudivrii'oulaStaei-nzoard@lilaicumnt, tvialiilliancuemankti 

(0AvuitrikuM-isth7iNalnliiitiviumtvio vdm-inViimartilaTuviaangitmErdluilqt-uaratilu 
.0' 0, 4 t' 	.4 4 

ulanAltraiutuanni5twilvairiwaMou amtralti tor,tuult(o)11A(iti@@mil 

w;vrirtrililt)ivIngm 1,3-1J2wil41j tor, oyul,d(o)1Tuluannn-i-wilan(1n-rutil@lwin 

mlusitlfrittiuloulTdAErtliattemwmn5trinnialwu 

iiiilimitutTloiijiltlimm 391.61 m3  "i114111)filt15mailrinn-i-wi-lanmyrtnialotvil 

1411-wol 

1,Rij@5 GC-MS ‘4113.jmarl5t-wal 



'WW1 5 

-Inni5voa@lFin1J-in'mlAms:d@inn-yrzyraviill l Lf1 n-na-Ani n-nji 

Liatn-r-mntrwul v-In&thnTrilto)peivasiliqolnOviLotluzIlii6m5iel-roi-119 

6v15wi-ruiitgVilnriNkviluviiimianlauvumtvi0flimlnkLafes551.114' 

5tomnitt4111 	litnp Ltatmrki LIT;Olniglan5fimitLqll'oy71,0 Lonl-annfiuuLi1ou 

fiu,T_Jvigfiuvi-31,tivnarhwaw 

5.1 apJwan-17i-ilitr'gti 

5.1.1 Na/iNgndrri4t-utvriln-ion-nut@lstlaat'n-i5LNictZT@IVaviansflo 

totn-rhollalS Liat,al@VViNSm 

Tint-n-AkinEnTulel-rd@lsoAti'lnwfutLilmiata-mlun--ITANSmTmn-naivrini 

LLatn-nmilalS 	 n`121!-1 

iinnThollenS 

5.1.1.2 ztJcilOviv-In6gmei-ro-i-111 

wInesian-nymam@vici65wi-yoill 	vlifitmlei-rtSi 4 31 

Iii@Viinl5govna tatiinSumun-4616911id-ruiii 1, 2 LLar, 3 

5.1.1.3 sth.„;umiulanrnantLwALmntm Lonnamvoanr, LVIEJ5551.1T1F1 

@inNat-n5vioaolt@lViiiNaml-ailivmuLvEgYlLnytALavd-aitrom: 

LimunutqiiiA'rrufurSnLilEpuat iguoLviluuriu LihsSiott-nr,Wivormoufiu toigiNiNaD 

tinium@antvilus55arniistiinAuvimn-NtliiNapiliflumantLIAN11,R5'1:54 

1085:: Elt 	111,1f115U4111,1171,Lat6P51f1151,N11,14:7T@TAISVIT1111117111710 y,5J Vi 

LLatviciwanlaTuvouuLllEalLfi512.i1;1 ILat5551.1T1M15r,EJIMaillirl5LNiVil'.1 

66at69-151n-mmilvirinA'6gulfiu 
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5.1.2 esia@lnn151iR5-rtyririantuen5fiomLfilumilvili@ls,IJLoiattilo 
A A 

5.1.2.1 	,stlytNaiv-InnTriynoviill 

@lneviam5vioaNcti-Istl@innl-hoiansilmArtrin 

55u2finillianwen5 1,3-1J21/1iogu Liatvuult(L@AViu ikordviiivh@lnm-ALR51rAhtat, 

sitlifivliv-InnT)555InnFiritNa.rituernTi@LtaqZ@Ein-j-IyLliivlv-inni-J 

eT1LA51:,-1A 67f1s,thlvhwinni-J55u7nFrucilffrmullaiRcUilfinal5rimitLIZ@Ein-Ntlillilv-In 

5.1.2.2 vifiNviwIn&Tlei-ruvi-ill 

winNani5vioam@stiii6vmd-ruvi-wrortrh 07i5151d-ruvi111 

trilnagn5 1,3-11-miogu 	 A'5ctiuvi th716vi5lei-ru 

iltlimt- owi@mqq117@un-Ntlmaiolomo ,tSStJ 6m5-wi'ruciii 4 :,'V1filnt-ual5ri@ 

utilcikon-N1J1715-15-id-ru 1, 2 LLat 3 

5.1.3 VAN01.1111111111@5,15t1,11EALM51tVILLatillaTIMUlltill83551.1/116' 

To-iwanl5vioa@m1VviralnnvtaiumiLvio Innyins,cUciramIlaYilimmtiviu 

1,3-nvilio`6\217@o n-ilsitlileauotlaYtivt@LuomeilLnYhtlinLatstivm 

671'1,stlil'em3n1-auvim5ticoonSu4iTILLanzneiicUilnilgm 1,34.1-)viiogulkonn 

viviNav1dutnAmnr,vvi8nimtii,fl5 usiVwini@naloillfianagimuu1CLObviVtkon-ivi 

citslaIJIIIITLIVIUTZLVEJ5553.11111 Lo:.-41LA51r, 

14@ant'IVIEJ11/1111)fillfiLiaamankti(L@Ayiltrikun-NINiemartlial'uvimntwiti Lii@WiEftalou 
A 	t 

VviNal.IVILV1/2115toirEA-)EJfitnAru-il Vilmildrificuviov5mvios551nnAfil)iantuermuta66(2) 

lviiInkun-Ntrilealnlauvia.ntome(1LP5Telji 67115:aN2flnilliVVIM.15L' nklm,)1fliTi 

sAwaaJ1lniumantomuni,14-111Latazne AAVi/leal, 

1113T1,11,1@l15tLIA8n51.1t1 

5.2 iaiaimittit 

5.2.1 M5iin-niiml-IT6n1509-1s111kUilqwn-iviiiliicu LBSU 515-in156Ni4 i6522Ju r46f1 

sjctlimlftz@-11,1-rann Imvuovflajoin Agit! 

5.2.2 0111141111.1TY1111/11VJVin-ToOluvinnwnAti:Au 1 fierunwanmriolitifilu 

m-71.1,s,111A' 



`117C1.11`111111.1 

nA'it-u514 	 TJEJt@@1.215q4. 3. 2546. ivigi.11aii6n1L04. nvoinni: 

L1411111EraEJLA105F11M1i. 303 1417-1. 

n5ufiTuquaJaiiwn11-145.-Amivutrms55ann'ALiatillu,--JoA'ui. 2. Fill/11ml] 2547. 17111,MT. 

dTULLesrull%tattlTanaNHITLMIn15n -In/JalCAEJLLaza-)56.m5lo IM1 

R-ru 93Jamilb.. 

enJv1,112(memi annlviEnA'Earloa. 2539. mpitmlifitutliv (1). f1I56Y1vN: tht6 Jl/11.1 41f-1'0. 

Ht1.M614/1Fri2ita15 In,n)vitnA%anloa. 2541. M.p.acvniiiifititliiu (2). nvvvm: 

Rtutuqn55aJn15LLt-71,/avynn151v15-inbiwihrlictl. 2539. isviii@AlimiaDqiifiltriblifeiini5. 

fiLeTu cv,ivre,Lami. iltr1na.1 2549. nilarioiliiitrooalltIMEJ 	 Lot:n.11149 

e4An31t1dvitl18Jima8i52,Tvw. 	nolcu55culn-n-nwmLnwo5555ann'A. 

nitistlriouniaahitivti'fritiliatsii@lun. 2010: f@m.ilailiLihrillkln: http://saisam   

pan.net/index.php?topic=26721.0  (IvitiFitA 17 vul?An-iEru 2553) 

http://www.medicthai.c  

news_ detail .php ?id=2701 (luitd`uPu 17 coltipAnlou 2553) 

niusti-ai5fi@8Jni4. 	 http:// board.palungjit.com  

17 vuT4n-iuu 2553) 

corn / fii`uv.15`1.10518. 3JA.1.1.1. 	 http://www .healthcorners.  

2007/news /Read.php?id=6143 (2l.SlAcuPu 17 yit-i4n-In 2553) 

http://www.samunpri.com/herbs/?p=346  

18 lif151A1.1 2554) 

Nutilactl] 6411111W1' W111: http://www.pitlokcenter.  

com/news/ topic_view.php?nid=1077&action=view (Tuiteivh 20 fiutnErtA 

2552) 

vidiTni-nfl. 2550. 11-ii.h.nimanr,Lviutazni51.111tilfrustlitifi. fIl6Y111:260"611151M. 

SYJ 1261 kiniiu. 2008: "n-ratvniIiEon1414-m" [amitall] 	 http://www. 

vcharkarn.com/varticle/38229  Cit.rriStAll 17 vitiAt-nr.ru 2553 ) 
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uvfi-nulittemuni5ai7t,fili4vi15ai5d i401. 2549: [@@tilatl]Lii'lFAA'Wln: http 

://natres.psu .ac.th  /radio / radioarticle/radio48-49/48-490052.htm 

FitiPu 18 vn51A1.1 2554) 

• nui-n_11. 2545. tAialviou 	 iiLgov,Lniftt 41fio(v9Apuu). 

• TvivlaTtiivi. 2542: 	FICLIf1ll/111@1VI17 11,nfli,17M1@likligiliVialf1611.11J571116211'61 

1.1141)vitnk215 a-ruR5vo5 

Old MAIlt LLat'ffut. iiqtnoti 2533. vt&in-mar.VVIACifItY17)1A5itl41,°811fil@li10. f11111/11/: 

n1,11711,14 50 41t-To. 

v.11.11. 	 http: //web2.forest.go.th/private/Document/  yabo 

n.htm (2uitiFitwiti 18 un51HaJ 2554) 

NctAn ilvrtypincoul. 	ni7Antrivii@lfliJw,n@ut@lni'mooqn/ruld. 

11181Anmi9A51fioliELtjagi5. LAJAJ. "phimainaluri4-Ja" ciJA'ulli:toA51 ILLNulvi8. 

ilat,ficut. lAitIFIn-lou 2548. ii-auvinuividhw 0@ticti 1. 111111111: 6661:U 

14151M1 

oTtutv,i,ons 	 1i-8itrvioult6Viu66at -i7grim1nmpilm71,viu. 

Panida Navasumrit and Manoon Leechawengwongs. 2008. Potential health effects 

of exposure to carcinogennic compounds in incense smoke in temple 

workers. Department of Pharmacology Mahidol University. 
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nineann n 

iimjaninioa@l uat'n-114-nnn.1 

uvrt&r,n -ni-ilNat@linnoL?'husinAstrugnallt@l N18111_11 Uhl:14W.! 1,LatTL'Vai@LilE1Ji11J 

VLIW1111141.7nii@adan-151/wa@l LLatkJ@EillinwiTinnaimtliEruLiluu emarLA.1 1,3-ii-nfrao1a 

U 	ai5vut1166(LoArliu lum-eitiTtJusiattcm 

n.1 f,la/M1111.1-1Mallf,j11.1t11.16fMiltal r418111.11 1ti51,1114@2.1 tiattrlo Liimiltrutityjnan 

n.i Le'fcaliutvutinallLa'n@lNlonitn 

Innord@lCilo 

Luoi 	(1ctitml, di  

aaiifi561JM5) 

thviiTneall'S 

vooLe'cuesi-u 

ejugnailLQ'trml 
(X,Dp,) 

Dp, 

80 180 96.11 0.32 180.00 57.60 

100 150 70.38 0.23 165.00 37.95 

120 125 46.66 0.16 137.50 22.00 

140 106 38.95 0.13 115.50 15.02 

400 38 27.27 0.09 72.00 6.48 

MO 0 20.54 0.07 38.00 2.66 

5-n..1 - 299.91 23.62 



9111-141/1 n.2 LiftushuolEinallLQauwAmi,thltma., 

67 

unmi@ao 

Luai 	vita, 151, d, 

(1,1AR56Lm) 

covItinesolu 
(X,bp,) 

80 	180 115.05 0.38 180.00 68.40 

100 	150 82.42 0.27 165.00 44.55 

120 	125 57.35 0.19 137.50 26.13 

140 	106 22.84 0.08 115.50 15.02 

400 	38 15.77 0.05 72.00 9.24 

CIW 	0 6.54 0.02 38.00 0.76 

1.1 299.94 27.35 

n.3 tiursiluiajugnallLan@le.wuqo 

vuwiialLN 
tinoilfuesim 

ru@i. 	man51, d, 
941TfIN1111 0.16flailLa'nol 

N11S1 
(X,Dp,) 

(11.11M5LIA5) (X,) 
bp, 

80 	180 107.13 0.36 180.00 64.80 

100 	150 81.95 0.27 165.00 44.55 

120 	125 50.56 0.17 137.50 23.38 

140 	106 28.33 0.09 115.50 10.40 

400 	38 18.46 0.06 72.00 4.32 

OW 	0 13.52 0.05 38.00 1.90 

TAI 299.95 24.89 
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n.2 ii-)a tiglstl.istioviilici14111.1ni ltn7itvl 

W1714il n.4 `'h@tills,1J/Yrnwilllitiivn-151LRyltvi 

vilvmaln-n 
,stlfj&51?-ru 

  

1)'11111: 61i5"1:14@a1:66tV1 	 35W61.61 

G 1 - 

G2 	f11tt.11 

G 3 	nmollalS 

G 4 	E111111 

R 1 	 2: 0 : 2.25: 2.25 

R 2 	 2: 2.25 : 0 : 2.25 

R 3 	 2: 2.25: 2.25: 0 

R 4 	 2: 	1.5 : 1.5 : 1.5 

S 1 	 4TT1 

S 2 	 aznr  

S 3 

N 1 	 41`11 

N 2 	 11,1.,fle 

N 3 

M 1 	 viTinmaio 
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n.3 wanglviolouvrilniunilivolsthinlooilli ilinuo€IiScav 1 mon 

n.5 Nain5ma@uvillnlo1lm 

ctInvytTn 

(tail) 

`"V151/115134`11.VII'l 

(ni"utulii) 
"At@lm514 m5Lenivia7 

G 1 1.6335 42.63 0.0383 1112 

G 2 1.6977 52.10 0.0326 21'1-3 1,,,IYI 

G 3 1.7735 49.60 0.0358 11'12 mo 

G 4 1.4350 45.37 0.0316 2.112 MAP 

R 1 1.3318 42.50 0.0313 21"12 vivo 

R 2 1.5748 51.38 0.0307 TT) vivc 

R 3 1.4029 53.10 0.0264 21'1-3 PIM' 

R 4 1.3674 49.85 0.0274 'tJTJ 'Ian 

S 1 1.6174 59.12 0.0274 ''?J'fl VI3J1,  

S 2 1.2306 53.80 0.0229 21Y) `1111.10 

S 3 1.2445 57.49 0.0216 'UT) VVV, 

N 1 1.5147 55.18 0.0275 /112 vivo 

N 2 1.3667 58.17 0.0235 vn I/9". IG 

N 3 1.6528 60.00 0.0275 11 12 /,,.: 

M 1 1.0478 38.75 0.0270 11"12 MO 
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n.4 wavoliliviiinstliteravi2koiartermluni711,n1-rnitriancuviloyugy 

flat aat(ta)lituita 	 GC-MS 	1 um:Fill:A 2 

(9nvoci n.6 Ilmvict:it-m@lVilLN-aciniviattiloltini5)Lm12.;vnJikritian5LtYligt1 1,111.1166(141/1i'14 

1,3-ii7vnlo'gcu 

viwunv_ln@uNn 

(n'TL) (ni"u) 

InviunsitivioniAZ 

'1 7i 1 A 117  2 A il i 	1 851 1/ 2 fi
, 
 o 1 F15111  2 

G 1 1.5509 1.6674 1.3579 1.4772 0.1930 0.1902 

G 2 1.6242 1.5400 1.4273 1.3551 0.1970 0.1849 

G 3 1.5876 1.7337 1.3862 1.5286 0.2014 0.2051 

G 4 1.5020 1.6961 1.2970 1.4900 0.2050 0.2061 

R 1 1.6555 1.5544 1.4555 1.3572 0.2000 0.1972 

R 2 1.6843 1.4892 1.4800 1.2673 0.2043 0.2219 

R 3 1.6202 1.5723 1.4232 1.3543 0.1970 0.2180 

R 4 1.5914 1.6011 1.3961 1.4013 0.1953 0.1999 

S 1 1.7001 1.4893 1.5921 1.2781 0.1080 0.2112 

S 2 1.6495 1.4065 1.4988 1.1968 0.1507 0.2' 

S 3 1.5888 1.3889 1.4762 1.2554 0.1126 0.1". 

N 1 1.5144 1.5787 1.3332 1.3699 0.1812 0.2088 

N 2 1.5790 1.6161 1.3661 1.4161 0.2129 0 ',''  

N 3 1.6227 1.6539 1.4267 1.4444 0.1960 ., 

M 1 1.5757 1.4202 1.3314 1.2190 0.1843 0.2012 
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n.5 Villifl.10151,3-thwilogy L6ar,an.11.6(avilv 	 GC-MS 

01511171; 	n.7 I)ianfign5 1,3-17nwilou fill'AklnLflt@l GC-MS 

1 	 A5111 2 	 Lad FJ 

G 1 2222 138 138 

G 2 126 126 126 

G 3 90 78 84 

G 4 108 78 93 

R 1 162 132 147 

R 2 126 132 129 

R 3 114 120 117 

R 4 102 84 98 

S 1 144 954 51c 

S 2 162 1,452 807 

S 3 120 138 129 

N 1 96 132 114 

N 2 102 126 114 

N 3 114 120 117 

M 1 120 156 138 



n.8 triantua-156uult(2)1,Will i*TolAvInLEt@l GC-MS 

Iiiv-Inamon,11,d(Lo)lcAl 

M1Y1 1 2 

G 1 661.87 759.71 710.79 

G 2 581.30 778.42 679.86 

G 3 257.55 772.66 515.11 

G 4 325.18 749.64 537.41 

R 1 574.10 784.17 679.14 

R 2 519.42 833.09 676.26 

R 3 0.00 833.09 833.09 

R 4 497.84 794.24 646.04 

S 1 7,057.55 1,010.00 4,033.78 

S 2 7,057.55 1,005.76 4,031.66 

S 3 5,817.27 1,178:42 3,497.85 

N 1 4,353.96 897.84 2,625.90 

N 2 3,492.09 802.88 2,147.49 

N 3 2,900.72 905.04 1,902.88 

M 1 2,657.55 1,076.26 1,866.91 
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n.6 Tiannmi71,3-ii-awao61.1 uati,tru1.6(io)iyiittim4stl 1 nisi 

1Tfl' 	n.9 tl5umen5 1,3-11To-110vd@ls:LJ 1 fl5al (pg/m3) 

lliantualwm 1,3-11Tvillo'gu (pg/m3) 
t 1 	 E1111 2 	 LQab 

G 1 0.00 	 725.55 725.55 

G 2 639.59 	 681.45 660.52 

G 3 446.87 	 380.30 413.59 

G 4 526.83 	 378.46 452.65 

R 1 600.00 	 669.37 634.69 

R 2 616.74 	 594.86 605.80 

R 3 578.68 	 550.46 564.57 

R 4 522.27 	 420.42 471.35 

S 1 1,333.33 	 4,517.05 2,925.19 

S 2 1,074.98 	 6,924.18 3,999.58 

S 3 1,065.72 	 1,033.71 1,049.72 

N 1 473.14 	 632.18 552.66 

N 2 479.10 	 630.00 554.55 

N 3 581.63 	 572.79 577.21 

M 1 879.00 	 775.35 827.18 

manutinci : 1,3-iMnir-uouvr6mitvilAv-Inm1lii 1 um; 2 t@ln-ivioa@l S1 um: S2 

1,011,il@l7R1511116111)11:11.11.LA'') illY11A1,11`111/1`116f1EnfTti Vi ltrv1vld 1N 
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on5-41 n.10 timagimuuled(taAVimd@lsd 1 n53.1 (pg/m3) 

1filringin5itrul€6401,1Al51d (pg/m3) 

M11/1 1 2 1, 	1€1 

G 1 3,429.38 3,994.28 3,711.83 

G 2 2,950.74 4,209.94 3,580.34 

G 3 1,278.82 3,767.24 2,523.03 

G 4 1,586.24 3,637.73 2,611.99 
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N 3 14,795.92 4,319.98 9,557.95 

M 1 14,416.71 5,349.20 9,882.96 
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1,3-11-awilob%1 Liatatrult(ioNiiviiannlol GC-MS iLat. 

n9514114aowiliaiiitwilodismiust1 

nynitHrTuifiloAinlal GC-MS 

OVEN 

Initial temp: 40 °C (On) 

Initial time: 8.00 min 

Ramps: 

Rate 	Final temp 	Final time 

1 	 7.50 	 230 	 1.00 

2 	0.0 (off) 

Post temp: 0 °C 

Post time: 0.00 min 

Run time: 34.33 min 

COLUMN 1 

Capillary Column 

Model Number: J&W 122-5532 

DB-5MS 

Max temperature: 330 °C 

Nominal length: 35.0 m 

Nominal diameter: 250.00 urn 

Nominal film thickness: 0.25 urn 

Mode: Constant flow 

Initial flow: 1.0 mL/ min 

Nominal init pressure: 7.44 psi 

Average Velocity: 36 cm/ sec 

Inlet: Back Inlet 

Outlet: MSD 



Outlet: pressure: vacuum 

BLACK INLET (SPLIT/ SPLITLESS) 

Mode: Splitless 

Initial temp: 250 °C (On) 

Pressure: 7.43 psi 

Purge flow: 5000.0 mL/ min 

Purge time: 1.00 min 

Total flow: 505.0 mL/ min 

Gas saver: On 

Saver flow: 20.0 mL/ min 

Saver time: 2.50 min 

Gas type: Helium 

THERMAL AUX 2 

Use: MSD Transfer Line Heater 

Description: 

Initial temp: 280 °C (On) 

Initial time: 0.00 min 

Rate 	Final temp 	Final time 

1 	0.0 (off) 

MS INFORMATION 

Solvent Delay: atune.0 

EMV Mode: Gain Fator 

Gain Fator: 1.00 

Resulting EM Voltage: 1694 

[Sim Parameters] 

GROUP 1 

Group ID: New Group 

Resolution: Low 

Plot 1 Ion: 78.00 

Ions/ Dwell In Group 

(Mass, Dwell) 	 (Mass, Dwell) 	 (Mass, Dwell) 
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( 	27.00,2) ( 39.00, 2) ( 	50.00, 2) 

( 	51.00, 2) ( 53.00, 2) ( 	54.00, 2) 

( 	77.00, 2) ( 78.00, 2) (126.00, 2) 

(250.00, 2) (252.00, 2) (253.00, 2) 

[MS Zones]: 230°C Maximum 250 
o

C 

MS Source: 150
o
C Maximum 200 

o
C 
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