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UNA 1

tayanaly

1.1 %’agaﬁ"ﬂU

Loaneses (Alcohol) nuneds a1susenevdunsdniinyglansanda (Hydroxyl group: -OH)
AofiuernaNAITUBUYBIMYLEARAYTEVIY LN ULEARA Leanageanulagluazlidnuiumisueu
LAy 12 sgmeu gasiiluvesieanagadiuvasdnifnlalasaisueu (a1suseneulalasaisueu

[ 1% [y 1

#18759) A9 C,Hop,;OH 1AS98519909408N0808 ilanwieaagnulas@s19ue9tl Lo niny

Y

weara (Alkyl) iunuiiesneuvedlalasiauvesiiviliosnay

- = s 1 = a % a

Wana1dfueanagaddiunindsnuned efiakoaneaged (Ethyl alcohol) n3aten1ues
(Ethanol) 38LnsuLeANaad (Grain alcohol) gnuunldlunalegaiu 1y Aunisunnduas
AN5ITUEAY AIUYAAIUNTIH UasuMITHaziA3ednY Tunsdintueanesedluldadialignds laun

= = = 5 & ° o 8§ Y a a & o cas .
n1sAuATeIRNLeanegaaidulszdn axvilviinlsaiivgsnsess (Loanegedddu: Alcoholism)
Weosarneniueaiduaisianfnfiligninauszaym ann1sneuaueIveTEuUUITAIMAIUNaIS
waznsduiakeanesealuldiunawnunisldieiaweases WesnwiiaueanagedilsAinind
mndn1sBudilvanng agviligldaueavsededinld waznishinsiviwadisfesionaiiniy

= a 5 & salal 2 a
L UBINUVIALBaN8RalUULDANIRANUANULUUNY

ANSANYILEANDTRAULATINIST NU18D9 1BVALEANDTDA NIBLBNIUDA (FEthanol)

Fadignsluanailu CHsOH

1.1.1  A153UNUITNNLEANaTaa:

1) NMsILUNLEaNDgRanNTinve P AONTDILaNDTRAA1TUUEA (Carbinal alcohol

[

atom) wusladu 3 ¥dasad

a LY

1.1)  weanesadugu)il (Primary alcohol) nu18dis evneuA1sUBUNsRRENU

Y

DEADUAISUIUDN 1 DEMDY Aananslugun 1 - 1

1 Uy walnan. lenansuniSeusiedv waiiviall 2 (General Chemistry 11). [paulati]. s.u.u. uvdsiian:

http://www.chemistry.sc.chula.ac.th/course_info/2302265/Alcohol-l.pdf [7 §uaan 2559]
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1.2)

1.3)

o 3 [ 1 VY a &
2) NNSMUALDANDEDAMINANAINTO AT UUSEYU LuslalTu 2 vTnnadl

2.1)

[y

weanegaanAeil (Secondary alcohol) nuneia egneuAsUBUTIRBREYU

2EABUATSUBUBLEN 2 BznoN AaLandluUN 1 - 2

s a a a . = ¢ a Vs
LL@ﬁﬂ@ﬁ@ﬁ@@ﬂQﬂJQN (Tert|ary alcohol) nueng @8@@MWW5UQUWG}@®§ﬂU

9¥ABNATSUBUBLAN 3 B¥ReY AaLAAIlUUN 1 - 3

]
a

JUT 1 - 1 lassaframluvesueanesedugugd

Y

JUN 1 - 2 lassasamiluvesueansgedy gl

R"

a

UM 1 - 3 lassasmiluvesueanegednfiund

(Y]

woaleanagaarinsulsenuls (Eatable/Edible alcohol)

fiaueanesea (CH;OH) Wuweanagedianuisasuuseniuld wWetun

Y a v 1

naudvuil waglinelviAindunsnededuninndiainisuuseniu

[

lofiakeanegoddiuuInuanINnTEUIUNTMdnLaEN1TNaUTRgAUIIN

v %

535UTR Loanegpanna T NnuuenINaINIsatlUsuUsEMUlALA 8

U8 BIFNNTAT NSHETTNENElm

ermatumyl
12

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

anursatlUlduasazaredinsuriiainuazenn divey 1AT9Id1919

81591178l3AN M IUNNIUar AT TUFUUAZITBINGS

TuunsUszwaldfinsudansaueanegedfianuisasudssmulsiiu 3 tnse
Ao 1o U Lagd Lnsae Ao LLaaﬂaaaéﬁﬁmmusawé Jouay 99.5 1Nl AD
LoanageaiinIILU3 qw‘é Youay 95.5 LALNIAT AowoANEgaaTIAA2IL
U3 qmé Lovaz 95 MUTAIRLareIRUTEnoUTeLeanaged tiolllAn

E]wﬂi’]EJG]E]ﬂ“UﬂTWﬁN’mLUUG\@Q@JﬂW?ﬂ'JUﬂNﬂmﬁN WUEWHLQW’]S Aauansly

M9197 1 -1

a51afl 1 - 1 Auaniugiuvesueaneseduiniulsyuls

Al AU1M5§74 (Quality Standards)
Usuneuenuea > 96% lagUsung
a Ta 1aidid
NAL/SEVR 5ITUY LLaSﬂéummLamuaaU%qwé

prIneanlan (Acetaldehyde: C,H,0)

In

1 J8dn5u/803

loledinuea way tolaeliakoanogad

(Isobutanol: C4H100 and Isoamyl

1 488n50/8035

N

alcohol:CsH;,0)
LlWN1Usa (Methanol:CH5OH) < 2 Hadnsu/ans
DU - Inswuea (N-propanol:CsHzO) 2 fiadn5u/ans

o8 pedLen (Fthyl acetate:C4HgO,)

< 10 Tadnsu/ans

NIALBTRAN (Acetic acid: CH;COOH)

QQ

< 7 1aansU/a9s

a’limmzm&l (Non-volatile matter)

< 10 Tadnsu/ans

Tangniin (nei) Heavy Metals (Pb)

QQ

< 1 1aan5u/ans

2.2) waanedaavinsuUsEulila (Uneatable/Inedible alcohol)

woaneseauiiniulsemuliilfiiuleanssedi
aganldlugnanmnssy Wy gramnssuedosdiens gaamnssutmen

wsoluleanasednmuasiaiiacly Wevihlnlianuisasulseniule leeay

U8 BIFNNTAT NSHETTNENElm
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1%
IS I3

Benweanagedvslinilin weanegaaluasanin (Denatured alcohol)

asiafiiiAnaslui3onin Denaturant mugnsLeanosedLlasanInain

Comell University Law School fiauandlunianiuan 9 wasioanegesi

LLanamwmmqmLLaaﬂaaaa‘LLUaﬂﬁmwmﬂ Cornell University Law

School anunseviluldifudoimas vinazans viotaghudmiunisude
AsanslunIANLIN A

3) LEANDIOANNYIIAMYYBIDIANITETI UBANDBOATINANIABBIANITETI WARDIN

nntanauaziudgndslusiuuuresiudu ngldnssuaunsndunisldnnie

aunne wasliwmediniileriumnuuiavsueanssodliidnnninsedu ENA (Extra

A 13

Neutral Alcohol) %38 woanogeafisuuszniuld (Portable Alcohol 96% 1ae

a

U3u199) woanegediindnlneaddnisasn iiluldlumandunssy wn3esdrens
= wa & a o ¢

amskhaviAseny nnaudiidulunuuinsgiundndusignainssy wen. 640-

2553wy 1 (enuealunandunssy) waztay 2 (teniusaldlunisgaainnssy)

(%
LY

AIUULDANDEDAMUNIINNYYDIDIANITATY A1XTaRUIuNSIFule 3 Useuan

De
De

'
a £ 4

3.1) woanasedusans NaursntlUldlundnsuiselied wazanuisn

q

1
v

Uslnals wiseanidu 3 wlinmaih

Do

a =

13 a
LDANBITAUIANG 95 ANT

q

a

LOANDITAUIANT 96 AN

q

a =

LOANBTIRUTANS 99.8 A3
9

)

)
)

s a £
LBANBITAUIGNS 9.9 AN%

1 a5n8eulsysni) 2558, [peulati]. 2558, undafiun:

http://www.liquor.or.th/liquor/TH/management.php?content=management9 [7 5u31AL 2559]
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UM 1 - 4 LoANBTRUSAVETINGNIAYDIANTETN

q

32)  ueaukeanegadulasanin wdnduiieldlugnainnssuiaiesdrans @

a s Y @ 1 [ a o &
PULUDT ATHILEY WUIDNUU 3 TUANIL

al

- uoanegedluatd@nIn 95 Ans @ns 12 wag 6n

Y

a

- ueanegaakUatan I 90 An3 ans 4v uar 6v
- ueanegaakUatanIn 70 An3
33)  LoAWBaNegeduUatdn I NgnsauT AuUTENIANITNATINANNN L3809

AMNUAITNTHUAIANINLDANDTDR LAUIS18aLLDuARINITIN 1 — 2

A15199 1 - 2 LoanNgealUasdaN INAINUTENAURININATINETIA

gnsi
— _ daungy Usueu
AU win
1 n LeANesaALIavs 95 An3 100 &dns
Tertiary Butyl Alcohol 0.15 dn3
Brucine #3® Brucine Sulfate 20 N3u
Hia wavhlaunaududing
% LBANDFDA-IN 100 4n3
Tertiary Butyl Alcohol 0.15 dn3
Brucine #3® Brucine Sulfate 20 N3u
19 ey ldunasdudaiag

1 Ussmansuasswanda 1509 AuuaIsnsulasannueanages a Tufl 28 Aueneu w.e. 2552
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gash )
GENAGE Usunew
AR wiin
2 n LOANIDAUIANS 95 AN3 100 &ns
Pyridine 0.25 ang
Fusel Oil 1.00 @S
a [ PR @ oA
GHTEN wavildrunaududig
% LOANDTDA-HIN 100 &ns
Pyridine 0.25 893
Fusel Oil 1.00 8ng
TN wavhidunaududag
3 n LOANBFRAUTANS 95 An3 100 &0
Compound Perfume 100% 1.00 dng
% LOANDTDA-HINS 100 &ns
Compound Perfume 100% 1.00 8ng
4 n LOANBFBRUTANS 95 An3 100 &0
Tertiary Butyl Alcohol 0.15 ang
Bitrex 0.8 N3u
a o PR @ oA
G wavildrunaududLlg
% LOANDIDA-HIN 100 @03
Tertiary Butyl Alcohol 0.15 ang
Bitrex 0.8 N3y
a o v 1 @ A
GHTeN wovilvdrunaududLg
5 n LaaNegeRUTaANSIayay 95 100 &0
Hexane 3.00 8n3
% LOANDTDE-HIN 100 &¢3
Hexane 3.00 8n3
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gas
- _ GRIVAGE Usunal
AR wiin
6 n LoANasaALIvSTenay 95 100 &ns
Flavouring Agents audgyalu 1.00 Alansu
AANLIN U AN 2 - 2
% LOANDTDA-HIN 100 @03
Flavouring Agents audgyalu 1.00 Alansu
AANLIN U AN - 2
7 LoANEBRAUIavS 99.5 fin3 99.5 du
drduundusssun 0.5 @y
8 LoANEBRAUIAVS 99.5 fin3 210 &n1s
Compound Perfume 2.00 Alansu
9 LoANEBRAUIAVS 99.5 in3 100 &0
Tertiary Butyl Alcohol 0.125 395
Brucine Sulfate 22.5 N3y
10 LOANDBRAUIANS 99.5 An3 100 &ns
Ethyl Acetate 100% Tngtimiin 4.25 303
11 n LOANDBRALIAVS 95 fAn3 100 &ns
Tertiary Butyl Alcohol 0.15 dn3
Brucine %30 Brucine Sulfate 22.5 N3u
% LOANDTDA-HIN 100 @03
Tertiary Butyl Alcohol 0.15 ang
Brucine %38 Brucine Sulfate 22.5 N5
12 n LeanasaduIavs 95 And 100 s
Tertiary Butyl Alcohol 0.15 dn3
Bitrex 1.0 N3
% LOANDTDE-HIN 100 @03
Tertiary Butyl Alcohol 0.15 ang
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gash
GRIVAGEY Usuna
a1Ru ila

Bitrex 1.0 3w
13 LOANBFRAUTANS 95 An3 100 &0
IPA 1 Alansu
14* LOANaFRAUTANS 95 A3 100 &0

asalnuviianasUSunanesunnsuassnanineysls

* weanegeadulasaningnsi 14 Tlieldlunsfinw naaes vioddeninetesiumslindununaunvewiesvnis

) a1

nswUasaninueanased ansh 6 Jdiuusznauvesingusausissa (Flavouring Agents) 17aq
nuUasanimiiiorindudn lawn undiuneussive (Essential Oils) wagasusenauwail (Chemical
Compounds) lngils1gazidgnnuandlunianiuin 2.1 annueanagediuasann 14 gas ke

! o/ ¥ 3 % a 3 a a A ] o a o ¢ o o/
NANNT9AURIANITEIY SandAnieanagadudasanin 70 An3 wethluldlunsvinudndausidwiu
MANaveIakazeLelia daniskanteanesedulasaniniazimiigluyseing 99An158351Y
anunsavihnsuUasaninuazdnninelane 14 gas wagdmsuuienensudus ey 15sugidu
wONINLIINUGTT B4ANTITATT @wnsavinisudasaninuag Imirgludseinalaniugnsn 24
‘:ll a a Q{' 1} g.J/ v a (3 L

ansi 5n gash 120 gnsil 139 uavansi 14 Wity LaglsauAuLUUNEALANEEaRINIARNYAS
Y93a010WIL I mansinaluladuissemdalne aunsavinsudasaninlanugasdiunaui 7
ansfl 8 ans? 9 wazansi 10 Uwiu Fadulumudseniensuassnaniing 13e9 Mvuaisnisulas

ANTNLOANDTDA 0l YU 28 HULI8U W.A. 2532

4) weanadaanuasan n (Denatured alcohol) MUNEDd WaANBERANLNSHUAIUNAL
~ a ~ ! ° a 9 A oA v '
yasansiaiiunsrdaasldiialildanuisathunusinala MDD LMAUNZAURDANS

lldau oy Tugpavnssueiosdion nsndnd Auues wazdwdu (Jusiu

1.1.2 @uUfLoanagad

I Ao s | a )~ aa Y}
LL@aﬂ@gaacﬂgﬂﬂq‘HQUVﬂqu@u@%W@NlﬂJLﬂu 12 909y LLa%ﬂJﬁjGﬁLﬂNW@'}ﬂﬂu@@ﬂlﬂ

]
a 1

inlviLeanesaduiasvlinlinuantinianienmwaznuainisiuesnly n1sdiweanesedluly

= X Y ¢ ! 7 = & q' a v sala
“'\]QGUUEJE‘JJﬂUUWQUigﬁQﬂ%@QLLWag\ﬁU LL’e]aﬂ’e)?JEJaVDVLUMamuzLﬂuﬁua\‘imm‘l/l’quQMﬂaﬂ LLOANDgRaNd
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inluldaunndduiussneuvesarsveuldatdn wu wnueauazioniuea sstluveunai

seiedng diukaanagedniduiuasuauguludiwd danuea svlidnvuzilureavaivile

Tneazendag1aoanageandunteuly 6 ¢

Tnesisvazdunvoaoanagaamdunduulyn

1)

2)

3)

a)

5)

6)

1Y

fail

wiiaueanased (Methyl alcohol) Hansniuall CH;OH ddnwauzla seivedny uaz
avaneihldd I duivinazanelugramnssuniodeinas

leiaweaneaad (Ethyl Alcohol) ) famsvnaail CH,CH,CH,OH Hanwaugla avansin
167 wogdinduanizd Midumsdiuniefhazaslugnamnssue Bosdions
Hudunauvonadowueancsed vidaidudomas

Insiiauaanaged (Propyl alcohol) Hansiail CHsCH,CH,OH ddnwaugla avaneih
167 M duswhazarglugnaminssugidudiunauluedosdens
lolglnsiaunanagea (Isopropyl alcohol) lelglnsiialeansgea w3e

lelalnsniuea (Isopropanol) @nsiAl CHCH,CH,OH W1niln 60.1 nSusiolua

a a

HUNAUTULLIY

IS

TGRSR
Jatiaueanesed (Butyl alcohol) @nstAll CHaCH,CH,CHOH dauunldilusavia
azanglunisdunswviansiadl 1 dudomas

Iufiakeanases (Pentyl alcohol) gmsiAll CHy(CH,), CH,OH Hdnwazla Ludd
finduniiy Hduamaailures fians

I3

6 vUN AILAAILIUNITIN 1 — 3

M13199 1 - 3 Auantivesteanssediaznsthlulduselevi

0 - A
ALADA .
< o AaBULRA7 AUUY AUFAIUTA
¥ gnsLay (GNG o . 3
(a9 - (n3una Tunsazaneun
- L¥aLYYE) o e
LYRALYYE) unanng)
Methanal CH;OH -96 64.7 0.792 oo
Ethanal CH; CH, OH -117 78.3 0.789 oo
Propyl alcohol CH; CH, CH, OH -126 97.2 0.804 oo
Isopropyl alcohol | CH5CH(OH) CH, -88 82.3 0.786 o

1 T.W. Graham Solomons, Craig B. Fryhle. Organic chemistry. 7" ed. United States of America. : John Wiley & Sons, Inc. 2000.
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n a AU
L8N .
A - nadLan RUILLUU ANUAIUNITD
¥ gnsAl (29A1 v . ¥
(2361 - (nusio Tun1sazanein
- LYaLee) o e
LYaLTGYE) 4anans)

Butyl alcohol CH; CH, CH, CH, -90 117.7 0.810 8.3

OH
Isobutyl alcohol CH,CH(CH5) CH, -108 108.0 0.802 10.0

OH
sec-Bytyl alcohol | CH; CH,CH(OH) -114 99.5 0.808 26

CHs
tert-Bytyl alcohol | (CH,),COH 25 82.5 0.789 oo
Pentyl alcohol CH,(CH,); CH,OH -78.5 138.0 0.817 24
Hexyl alcohol CH,(CH,), CH,OH -52 156.5 0.819 0.6
Heptyl alcohol CH4(CH,)s CH,OH -34 176 0.822 0.2
Octyl alcohol CH,(CH,); CH,OH 15 195 0.825 0.05
Nonyl alcohol CH,(CH,); CH,0OH -5.5 212 0.827
Decyl alcohol CH4(CH,); CH,OH 6 228 0.829
Allyl alcohol CH,=CHCH, OH -129 97 0.855 oo
Cyclopentanol O_:;.” -19 140 0.949
Cyclohexanol <:>—:):| 24 161.5 0.962 3.6
Benzyl alcohol CgHsCH,OH -15 205 1.046 4
Ethylene glycol CH,OHCH,OH -12.6 197 1.113 oo
Propylene glycol | CH,CHOHCH, OH -59 187 1.040 oo
Trimethylene CH,OHCH,CH, OH -30 215 1.060 oo
glycol
Glycerol CH,OHCHOHCH, 18 290 1.261 oo

OH
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ASZUIUNISNANLDANDDRANNITONARIINATLUIUNITNNEISUIIR TAeNISUINLASNAULAY

aa

AsdwAs1zEN19Insed Tnen1sduasizianneiay dallsvasdennemeldll

121 nswanauaanagealagldingauainsssusin
n1suanLeanegedlngldingAuansssuyIA N1e¥All N3eL58NdNBE19IINITHER

luleteniuea (Bio Ethanol) unisudnlngldingavarnnisnisinensimaniiea uls waglaa

anunsauwdedngaule 3 Ussian il

¥ 1%

- Inghvuszanuds taud Sty 91097 91and 9nalne T1aunsiad 91avhe wason

P LU TUd UL A9 U9 Jumnea

=p

€

maAvUsziamena laud deg Mniana dage 91avihanny

|
o)

ngRudszinndule drulvgilunanassldainnandanianisinens 1o

1
e

N199717 IUDBY FIT1IINA 51917 bewledl LAwnsEaNe Adey ey sUNsUaRdsain

1590UgRaMNTIH WU 1599UNTEANY

(%
a | [ a a &Y |

walulagnldlunisudniinuuandrsdulviuegiuingiusiintug daualiiia

q
' (%
fal a =

AULANANNUSINYBILDaNegeaTIlNnTY Inelisnuasidunniuanslunisnedn 1 - 4

¥

A1319% 1 - 4 USunaueanesgedfiinduainnisuanlaegldingiun1asssuyi

agAu (1 #w) | Usunnuueanagediinanld (ns)
nnana 260
Do 70
Hud1Uznae(il) 180
TR NIeR 70
477 %IDU1ILNA 375
dhugndn 83
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NITUIUNITHANLDANDTRAININAUINGTTUIIR e 1suniningAumeaumse lnedlaunis

N15898 AIFNNISN 1 - 1

Enzyme

(C6H12OS)n + n HZO _’ n C6H1206 Leaét 21’1 C2H5OH + 21’1 COZ ﬂ&lﬂ'l‘éﬁ 1 = 1

(Starch)

1

(Suear) (Ethanol)

nsudnuaanagadaningAuusznnuts (Conventionnal Process)

n1suankeanagadaningivysenvulafisnlddudlendmsedudlendin

[ a

Eu Tuuauszmalddalnaduingiv wu Yssmealusaunivglsy andgeiusn

a o

IS a % a v v 1 1 Y @ no/ 1%
LALADULNUBVDIUTELNATY ’N]QG]UVIHWZJ']ISUMENN']UW]?EJ@EJLL{]QI‘VILUU‘UW(ﬂﬁaﬂ’JEJ

v A & ¢ v & 8 Y] Y v & !
ﬂqﬁlsﬁﬂﬁﬂﬁial@u‘]ﬂjﬂLW@I‘ViLLﬂQﬂﬂWEJLﬂuu’W]"Ia YSUANMULUYY ANMHLUUNTA-ANS

=

(Fi1 pH) ) wazaruANguuUAllTvzay WawmseudignszuIunsvdn n1sHEn

o

weanesedlagldiudzndiagliduingiudosin 4 Tunsudauandlugui 1 - 5

[

= a dy
NS IA RIS AN

2 1
(4 I

Tunaudl 1 N1sn3BuIngau (Preparation of Feedstock)

o o [ a ]

Fud1Uend g duTnafud I nsunIsNanLDaNDgRaRRINIUNTEUIUNIS

9

n1suenuil nsviauazen nsualiazidemdunta nsuaudl wazidndng
nszvunstanle Awanslusuin 1 - 6
Yumauin 2 n1sesanls (Liquefaction and Saccharification)
| A a Y & %,; a Yy ¥ a ¥ 1 %
nsgesuderonisifsuuddiludinanglaa inelvillan wnseuiaziingnisvdn
fY A e & | | Y Y] A o Yo
weanegodmudanlutuasly nisgesudenusld 2 dnwagauarsnimildgoy
laun
- msgesuteniense (Acid Hydrolysis) 38tliAsglasuamnuiisuiiiosainnsld
n3nvzinnNTsinnseuvanAIRsInskazaunsallunszuunslahg
- msgesudemeieulagd (Enzymatic Hydrolysis) 354lasuaufenninniinig
gosudesiunsaiinainasain Usendadunu tresnuasodilanazasodding
Y9INTZUIUNITHAR wazidun1stiveysnvduindeudnaig n1sgesuiesig

(Y]

wulwiusznaumenistes 2 AT Auandlugui 1 - 7 lnelivazdendadl
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¥ 1
v A

[ asdesudensei
nsdesutiaiidunisvirliudeilaianaidnas vievinlvinas
(Liquefaction) ¥lagguiutiafudusndsdeoulsivoar-oyluas
(Alfa-amylase / Q-Amylase) sulagldngdanu (Cookers) Shuyrgama
Asfalda 120-140 esaiwaifoa anduanguugliasud 95
ssrwadea Wuna 2 $alus nsviuiiazdosutsldiEunas s
FunsanUsinauuaiideluiutl (Mash)lésnsae

0 nsgeeudlendsdt 2
nsgesutlsndsdvinliutlsnareidunglaanieina (Saccharification)
Tnenithutlananudeduanlviduasteuinlunautuieulys-axluaa
(Glucoamylase / B-Amylase) Tutisgosuds Lﬁ@ﬁﬂﬁuﬂqqmﬂ?{au
anmduthma fewdngnmavsinlutusdely

JunBUR 3 N1sLASeuRILTanazn1suNn (Yeast proliferation and
Fermentation)
Asedsutidedmiuniminueansgedsesiilidesiavensivlansavie

[ v 1 [ a

noAunld wu IngAvussvulaseuinaniluasldgaddinin Saccharomyces
& AW < 1 & 1 ..

sp. afidnwauzidugUle nsanay w3ansenssuen u S. cerevisiae, S.

ellipsoideus, S. uvarum tagludisuld S. cerevisiae LHosana1M15LUAYY

g < M va ] vy v 3 = 1% = =1

Wrnaduleanagaalan wavnusoAIututUlInIaNgals n1swseuiige

Y a a 6

(Inoculum) Wilelildaunidudasaasiviinmmnnifisswodmiuldlunisviin

Usenoude 4 dunou fuandlusuil 1 - 8 SeliswasiBondsil

- mMswseNgUnIal agAeviANareIngUnIainnYlinmIeALToU SINTINTT
Avadouarnsveedeiiveddlotheusndeiigungli 115-125 ssrmeadea
WU 30-40 W9l

- mim%m%amﬂﬁawﬁﬁﬁms Buannviluraniauinms (Flask)
duduuadldUiinudadiismedmiunsiiludedudaionde (Starter)

- nsdsadelududies feandenemsiiifiome wardostunisindesug an

ABUBNDT NUUNIUAIUNANTUDILAITIALDINIANNIUNITUNLT DA LiNDLTS

ns¥iauesdiEd Succharomyces cerevisiae SC90 tWuian 24 F3las wag

D BINNTE STVl ermatumyl
= s a v o L 1_15
Anlon audemududeimmsdensansussresdedune BRNEU 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

muruamiilieglutng 29-32 sarwadea Wewnduyindasiasydule
1o@
- MSAUIREINNENTINEDU 1HDIINARNIN1TNTIvda UYL adnauNITVITN

~ Yo 1 a
Wialiladndiuunsay

wisesgUnsal
\ l
Pan Succharomyces I 1
> LWMSYULTD
cerpviciae
J
v
N — LAELTD
MFIVFDULTD

\ 4

WenTouazidngnisviin

UM 1 - 8 MawReuded miunsuin

n1s9sTn (Fermentation) nsusinazisusniunsndanndiwseuiiteSouiosuds We
gasl Saccaromyces cerevisiae gninunlglunisuinludaidn (Fermanter) flsesenls warldinos
AUANN1IVEN (Biosata B) uenaniinmnsingsesaugudnsinisliennia sasin1snau Ana
Junsaane uazgaumadl Tiavidn 48-72 $alus 1 pH 4-5 mandinayldueanesedusyuim
¥ovaz 8-12 wasiiwanasuldliufaarsuoulasenlas (CO,) Faupanasadildizoninuining
(Mash) 5wdwasgﬂ%ul,6ﬁjﬁm%"aqrﬁm (Filtration) fifimzinseuuin 70 W% Wiewennindreenuasdna

[
o

insnauiluseansnngege duneudwuansugun 1 -9

dnwazvedadnfnisdnuarannsanfoudinalduieanegedliags nusennsues
weanegadlan nusieanzaulunsn amnsasinduazanasnauldfdad sudmuneaniie
#1199 Tlunsmdnlaf degraudadanesiug Saccaromyces cerevisiae anusananLanNIUoalAg

wagnuanImeulafnIaeiugduY
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g v v |
Umanltaannistesnds

& Succharomyces
cerevisiae TiHUNT — waln 4’[ feasusulaeanlan ’
lmgﬁl‘jlllgﬁ
v
5ot —»t AMnan ’
v ’

5UN 1 - 9 Mmndnueanased

Tunaud 4 mmenduusanezad (Distillation)
nsnduneanesedifudunouiivinlViueanesedinunian’ wasusnueanesedil
anitutudesar 8-12 TaeUsuns eenanthdr minldnisndudifudiuasien
ueanasadliuiavidlddsfosay 95.6 Tnsuiuns Tunsdifiezueanesediildannis
ndul I dudomas (wialveed) dowhliuoansssdlirnuuiavsldmninfesas
99.5 TagUSunmg %aé]’amé’mwmﬁ;ﬂaammLLaaﬂaaaﬁ (Anhydrous, Absolute
alcohol) dhaghameluladifldnduueniroenannueanssed iy

- MI3gadume Molecular sieve

msndudeesdlelngy (Azeotropic distillation)

waluladwiudouna (Membrane technology)

ANsane (Countercurrent Extraction)

n13anuIlagAse (Quicklime Process)
2) MIHEALDANDTIAININGAUUITANUING (Molasses)

UszindlnemnzUgndseidudiuiuun ndmhmadienisdweendududu 3 vedan

594NV TALALOBAATIAY NISNAAUINNAINDRY 1 AUlzARNINUIRIaUTZUE

(% a

50-58 Alansu dwalvlneiduddseonninimanelugueddan uandlinuides

Y

i [ (%
= YR Y] [y

AENTITUIALAAUIANAY InT1zdnainTessuiinelunazsinsUsema Neduegiv

(%
i o

U%mmé’aaLLazmmﬁmmﬂfi’]maslul,wiaz%ﬂmwﬂfmmmaﬁléfmﬂmsmémgﬂ

° Y o a o [N s A 9 g ] & 4
anldiluingavdmsundaneanaged iieldudiunauluuialyged
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N1SNARLEANDFBAAINNINUINNE (Molasses) 38ARUNUNISHANWDANDIDRNNLU

(%
[ a Y a

d1Ugnde Lilgun lif o uTUABUNITMTENTANAU TURBUNTITHANLTNAINUN
nINUIRIaNNIBIAEANTaukazi lUndnNalY 48 9alue Feldusanesed

sav v 1 4 1 & ~ ¥ ¥ 4 =
woanesednlnvzgnandignszuiunisnauiielilaleniueasesas 95 gavingds

lUiunszuIumMsueniielilaweanaseduians Awandugui 1 - 10

5
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1) Indirect Hydration (Esterification-Hydrolysis) Process
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weanegeafiaamgil 250-300 adrwaldiua ARy 5-8 Urana elinsemeamiesn-

Famaa waziisawmueanlyd-ganaadudisefise dwanddugun 1 - 12 uas

1% 1%
= U

aunsufiseaiiintulutuneulldaansluaunisi 1 - 7 891 - 12

D BINNTE STVl ermatumyl
= s a v o L 1_20
Anlon audemududeimmsdensansussresdedune BRNEU 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

Ethylene Recycled ethylene _[/ J

Anhydrous
< Light impurities ethanol
—

0
’
Q c
u '
t ;
n K E Refining
\ )] f‘ t N system >
~ s ° r
T ( i )
. \
Sodium L A ) 95% - spirils -

Recycled process grade ethanol
ater

J
Y

Dehydration
system

Boiler feed
water
]

UM 1 - 12 MInanueanegadangds Direct Hydration

CHe + H,O =—— CH,CH,OH qunsi 1- 7

2CH,CHOH =——>  (CH,CHp,0 + H,0 qun15d 1 - 8

CH, ——> CH,CHO aun1sfi 1-9

2CH,CHO ——  CHCHOHICH,CHO — CHOH + H,0 Aun159 1 - 10
CH,CHO + H, — ,  CHyCH,OH dumsi 1 - 11
CHOH + 2H, ——»  CHOH aunsi 1 - 12

nszuIuNIsdauIsadunAIIgiLeanageaniniuusgnsiesevay 95

IneUsues dainsnauwenivinliikeanssedianuuTansiiaau

nsNanLaanagaalaani1sanasizrn1avlasiedliidundeuludszmalne

o a

Wesnndauyulunisudegs ldauariunisamu Anlunisudaueaneanesedlagldingiunia

(]
aa a o § Yy a S oy saa a £
ﬂ’]il’ﬂwmiwwagiuﬂimqmlﬂﬂ QSWWIWWHV‘IUIUﬂqima@a@aQVNEJ\{L@LL@@ﬂ@a@aWNﬂ'ﬂMUifjmﬁ%ﬂﬂ

Y a 4 aa . . 2 = a
VDAUDINNITNAGLLDANDIDANIYIT Direct Hydra’uon ﬂamiﬂmﬂauwaa

nszUIUNINaUdsEULUATeN UfAsendvisanusunavesintewdilvlundes Tidesndimnds

Y

v v '
o =

TuihveslSinanhviauandewdiasesunsal andqldaneglunisamu

123  NISHAALDANDTAVDIBIANITEII

o
[ a [ Y

nandaweanegedlngasrnisgsitdniniimaduingfundn duiuaeiidsnisndnadne

q

a

AUNISHAALEANEaRANINAUUTEANUIAIE LagisuaINNITmIeudngay USuanud uduves

q

ANUPalaeNIsIiuL Wudad winaulaweanssedsosas 10-12 waznaululaLeanogadmuang

M903n13 Aawandlugun 1 - 13

D BINNTE STVl ermatumyl

= s a v o L 1_21
Anilae audrmududesi unmsdamsansuesvesdedisme BREL 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

Maolasses @
= ARG Shaar
+ @ Treating Water
w
Molasses & Water
18 - 20 % Suear
+ @ Armmoniurm sulphate
Yeast *
+ @ Antifoam
Fermentation @&
< 2% Sugar, 10 - 12% Alcohol
v
Distillation Tower &
*  Elop
L |
@ Distillate 60° 65° + v
Waste Water UASE Plant * Bio - gas
v
v
Waste Recvcle + @ Distillation Tower . BagﬂSSC
oy #
¥ | Fertilizer
@ Alcohol @ Alcohol 96° » Pervaporation [ @ Absolute Ethanol
_ 99.8° 99.9°
¥ — [Demine water
¥ ¥ e v
@ Denature Alcohol ™ Packing [* & Alcohol
o Y
a0 v
@ Denature Alcohol
) A
Bitrex y lsopropyl Alcohol
k J
Tertiary-butyl Alcohol
Denature Alcohol 6 Kor
Denature Alcohol 12 Kor
_ Blend with
v demineralized water

Denature Alcohol 70 %'y

UM 1 - 13 N1SHEALEANDEDRYBIBIANITATI

D BINNTE STVl ematuay ol
= ¢  a v o o o 122
Ao Audmsdudes umsdanmansussesdes e BREU 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

1.2.4 vsudnaznanaselaainnisnanwLaanagad

'3
a a

NINAnkoANaBRaUSEVcTIaeUDa wandnazldeniueadundndu udrdlives

deouazranassladnvaieviinvuey

W 2 Useian

v v

UingAunuunld deiuvendsuaznanassladsanunsanuela

[y

&
PNU

a a

1) vasdsuazuanasyldannnisninuaanagealneldingiuainsssuunf

q

nsnanneanegedlagldingivainsssuyAdloasadunsnanudiasiiaveadonay

Hanaosld veudsuasnanasslaninanaiunsavyulsunaduunldls vesdean

a a

nswanuoanasealagldingAuainsssund wualedu 3 ngu leun

- Wy Wiy ddenindn Unaneneaniein W1aneuan

- yafiwneeInakasing W fu Medamesineanlys

& o a

- Awfnaniedagnlidlduds tdu n1nd1 nindudidends vudoes

9

nagUay
nnsudsnds udes MiAntuannsuanansatiluinde widesinnindu
d1Ugnds nangUndu uazvudesiiuveudsifesdusznouvesminanluwaglas
wrunndsansatndvunduingivlunisudsmduieniueald a1nn1sfine

wuimaeiduaiusenauiiewaglaasesay 44.2 weilwaglaaiosar 33.5 uay

a

anfiufesar 20.4 % waglaauazielwagladlunateUrauaranunsagesaasla
Mamaaiiuasdinin Wenszuiunisdeswaglaaaiaauysaludiaglinanindu
wnangiaa luvaziinisdeseliwaglaaaglinandsduhmamulaauazinlya

A o o a aq vy X X o e Y a | I
LuaﬂqﬂqiﬂmﬂwamﬁmmlﬁL‘Via']u@nEJL°UE]SﬁmﬂglﬂLaﬂqu@a@@ﬂN'ﬂ‘qu@ aﬂqﬂ‘liﬂf?’nil

a

s imgAuninaniuwaglaanwdaeniueatudndudesdinisuiuaniningiv

9

v Yy '
v A= a )

foumenszUIUNIIAN 9 NailTuegiudnvazandivesingiuiunld:

duinde vievnndiifwaddaiuuey Werunisiidaudrasiinfiedanm
annsandnliiuazvyuisunduinlflunisndale fauandusuil 1 - 14 duna
waselavnnisndnueanasedlneldingiuainsssuid taud arsueulneanlyd
(CO2) yWiwanaea (Fusel oil) n1nfAILed (Dry Distillers Grains with Solubles

& 6V IS v

:DDGS) 8as Aw¥ININ (Biogas) Us1wazidunnail

1 407 HaUselesy. mUSuanmmndnluagaglaadviunisudseniuea. MAvInemanseunludnien AMLENSITEY

FNEns. U Ineduuiing. 2557

D BINNTE STVl ermatumyl

1-23

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TasansAnwUsSunawarnsiiauweanegeaiusendlng

Tud Uz uas
L )
LERLDENDBDA
v
v ¥ l ¥
evTuaa yndsdnningn Amansuauleoanlan AnsuETUEvEa
— L -y
v L J L J
VRN RIED BARUIWT I winvite
Y L 4 ¥ .
AT ] st ury Yo/ Tanuiuygaiu
Arfuaulnnanlyntiinad
h
¥ L 4
[ wasaulvivh J [ WAL ]
JUT 1 - 14 veaduuasnanassliainnndnueanages
AR BN NIUETTNENElm " Termat Uyl
2 a v o o W 1-
ﬁﬂ‘lﬁﬂiﬂﬂ Gﬂufj AU LB AR M TN TENSUALUDIE O UNTE Breneu 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

1.1) Ude

a & A no/ = a ’O’ = v
A991NNITHANLDANDIDAN 2 USLLANAD UNLAYAU LAaTUILEYNAY

1%
o

ANSUNTA YLESAU 19U UININET Y1A198999TN azUNa9uIe ULEENET
nsUndn wu Wideluvetidegaie dinainssuviidakuuldeendiau

1.1.1) Yndefu

P1n1ndl tJud1tdendnainni1suanueanasaa nso

[%
o A o

$o8ay 44.8-99.3 vosuNAuvanus ddnwazidulidaidy

9aunnfisz NI 46-100 aeAnwaduailosainidudndeign

Y

FEUIERBNIINNNAY HAUANUTNFIWIN 3INAITIATIEA
AaE19UININAIINLTNUATINAUVLIA NN 16 159970 WU
Adleduazalefagszning 32,000 - 75,000 uag 124,630 -

182,200 iaanSunaans sua1su enansu1onsdutlonmned

14
o = IS

Tofflanvindu 0.26 — 0.51 wangInuLde dauaIu1satung

a ! % ° T A aw v & oA
FANUNYINTNABUVIIHN UNFLUINHULADUYIUWUUNTAATN

v a o 1

L@‘UEJEJ?JVI’JN 3.75 -4.95 uaﬂmﬂuummaamaﬂwmw U

ud)}

a a o

ﬁ'l‘U’eN‘U’aﬁLL“UQLLGU’JuaaEJagjiSWJ"N 20,120 - 63,750 4adnsy

28RS

Y1dredamein Wudwdeainnisatsdaniingl Tsesaudiuuinag

3.

S2UN8UNANN9 T NA15IAUEININET U19lSIUEAIUIRN9609

(%
o 4

vindndndulumendusruiuihdde thanedmsniiusunn
¥ouaz 0.5 — 3.5 Ta9ideriaiun 9N IATIERFeE19114Ns
Famsnnuinfidiannuanusnuanafsiutufunisiiussuuas
A159ANISNARAINENT19AU Taeda1dled Flefuazapanda

LYIUABEBEIENINN 420 — 97,500, 930 - 172,800 uaz 49 -

a o a o w

127,300 Aadnsurodans a1ua1su (ALadswinfu 55,944,

a a o I a

132,668 way 59,072 1adnSUABANS ANUA1AU) hasu Ll

[ I
GRNCATANIIANY

i

1Y1&19929 LUt nEsannsivaA AU euad1eriialny

1%
L4

AYD1AMIYUIYIVINANUALDIALALUITOU LAELATDIA19DMLUIIA

YL FYINNITANVINTIAAIMUANUTNTANINUIBIA9YINANY

U8 BIFNNTAT NSHETTNENElm

ermatumyl
1-25

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

d¥e10 wvaain wazdanusniiinsednigluvin dndedidnuase

Wusng $A19eu521319 10 — 13.75 U1af @lafnazuaiwia

a o

wyIuaReilA19gIENINe 1 - 83, 14 - 360 Uag 0.3 - 130 Hadniy
foAns MuadU (dowiidu 32.75, 151 uag 30.97 fadniuse
813 MUAIU) ﬁﬁwmmm‘[ﬁqmuqi’]ﬂé"ummmimyjﬁﬂ%mm
Yovay 10.6 - 51.7 vostindeionun lunsdfifuranlvaiaggn

Aamensasaunauinldly ddsannisanevinl niiianwae

o
=

Yaumuin da1ilenwasdlanag

Y

[~3 = a a6
WuUNaNe Lagddansaunsgdul

a o 1 a

SENIN 2 — 9 way 20 — 55 TadnSuAanT MUAPU UIA19U0

(% 1%
Y

4 2 wuugniluindasiuiudideanndesdiviesdulaeseuy

Undakuuldeendiauneunasseungeandunaninansisaesiely

1.1.2) Yndgnasn1suaun

Wndeluvetrdaueanying ihnindmasaingnitdamessuy

aA o ¥

Unianuulildean@auwdinuingenaddnidy a1nNans
FipserdnvazanTRu L Fsnu I AR udunalsdanig (7.62

- 9.8) ATlaf luu I FsIANULUTUTIVLINAIWE 78 D9 6,250

v 1 a = o

faanSusodns WwuheAuaT Flofuazuudayiuansdeiien

1 1 a o 1 a

BYITNIN 320 — 119,990 wag 45 - 43,000 Haansunodng

Y

£
[y = [y

MUa1U Fuegivsreziatengresieuitn lngtdmdsiidn

1 =B

1% =1 a c': ] <@ 7Y o a v a
LAINUI1 HATleRanmased uiulatn wiA1Tlafdeedlan
= T a A & = a AN ea

gann Wesndndenindiesduseneuiduanssunsdne oy
AANENTININYINUIN A AasatugInsasaululde
Wuanuiu wanantudmuInidsnindmaseiunisiiie
wanfisimenmsegatnn lnedalulasauluguiadugads 6
- 2,080 fadnSureans Feundedaruisaiinaululelu
nsinwasanusavauunisladela

11979971052 uuUNUALUUTeN LU UNaN9nLasuLdeann
21A15aTnuUnNIuUn1sUITRlngsruui Unkuuldeandiau
FalserudrulugaglaszuuuaiAuoinia (Aerated Lagoon)

v oy

UAZIZUUAZNDULTY (Activated Sludge) 1¥1931nT2UUAINGT

U8 BIFNNTAT NSHETTNENElm

ermatumyl
1-26

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

[V
a o

NUINIA mmwimmummmummmwm gNIUTLNEl599U

(%
a

= Ao oa a a H = ' P
Wenilan dlof iiuninsgIudnie Fanwudn Tsseulasinns
szurginieeanuanlseuwainisindululvsaundulalu

NUNLFIUAINLA IINHNSINUINUINEINITUNIURETA TR

a o 1Ia

ag/lugaa 1 - 16 fadnSusdedng Ar@lefeglutie 14 - 200

JadnSureans vesuwdeuviuasy 1 - 68 NaanSusedns
Tulpsiausening 2 - 670 Haansusedns wazia1iievdu
nansiisrautnadiueg (6.95 - 9.49) Fadlaifisufumasgiuh
177060aqiiwuqmmwmimﬁ'ﬁmumﬂﬁLEJGU (5.5 - 9.0) Glaf (20

% =

aansusadns) Tlaf (120 Jadnsuseans) MaLdu (100

)

o a o 1

nN$UFDANT) Lazvawlawuiuans (50 Nadnsudoans) 919

)
DD

a
nanldilssnugnnduvnelvgfinun minAwiusinsgiu
UMINAIUALAENTENTIQAAINNTTY LaziilaNa1Taun
Us£ANSAINASUNUAUMELINLSINUNUINUTLANTNINANS
P1unveeszuvinvawuuldeendiaulunisuiinudeannnis
% o v Qll v 1 o v A
asnkaromsatinauilsslded idndleduazdledla
lugieiosay 83.91 uay 69.32 Fegeun

TJoyadnyuzvatddsivkazdndesiuszuuindauanslu

AANUIN ¢ wazasUanvadLdAuLazdLdsiussuuUdakEAanslumsen 1 - 5

1.1.3) ywavasd (Fusel Oil)

\wageus NIeYiwaLeanasad (Fusel Alcohol) Ao dIunaNvDY
= ] & I3 o I3 =
weanegeadu diuuinidussAdsenauiiaisueu 3 4 3o
5 pymou LU loluiedaweaneged (Isoamyl Alcohol) way woavin
laweanegaa (Activeamyl Alcohol) WussAusznaunaniiil
1 r.:’llw a a
yar1ge uenanildaiidaniuea (Butanol) uaglnswiuea
(Propanol) agifie WiwaeegalinTuaINNITNAUENILDS HqALAen
gendneniuea n1siwasesdlulddesuenueanssadeanlag
ax O ax N A aa PP J o |
Fnsnau Femadasuilansdil vieTsmnaaiau ndudiluiiu

n1svibiusgns woanesediildaiuisainlulddudvinazanelu

QAAMNTTUITULALHAIERN aREVNTTURAANDSLaeHIINTum

U8 BIFNNTAT NSHETTNENElm

ermatumyl
1-27

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TasansAnwUsSunawarnsiiauweanegeaiusendlng

o v a a Y 1
M1 1 -5 aﬂ‘lﬁm%ﬂ]@ﬂLﬁEJﬂUﬂJ@QIiN']Uﬂ@U?ﬁWTH']@IMEQ

pH BOD (un./a) COD (un./a.) SS (un./a.) TKN (un./a.) | TP(Un./a.)
IMYN1T
Neg \ady Néle iy Neg \ady Neg Wiy | A Wiy | fide | wae
Yidedy
0 shidomndt | 50006 | a5t | 3200075000 | 58,198 | 128,630-198,520 | 151,355 | 11,000-63750 | 34,770 - -] -
0 shinaioi 38598 | 9.09 | 420-97,500 |55944 | 930-172,800 | 132,668 | 49-127,300 | 59,072 - -
0 shnovamh 10-13.75 | 11.81 1-8.3 32.75 14-360 151 0.3-130 30.97 - -
O shdhswaslon 6.57.92 | 7.41 29 5 20-55 37.33 0.15-24 9.05 - |-
D BN NSUATTVEr Bl 8 Temaiuay ol

Anilae gudrmududedunmsdansansussresdedisme

e 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

1.2)  UANENIDINIALASNDY

a

yaiwneeInIAAnInAsenasawsaaulougy Wituen audiu
WAZTINIR AetiutaiiunaeIn1anu taud du (TSP) Nunainynioinas
wazfinedaesineanlan (SO, MANINAISIGTBNAIUTELANDUTAY

1.2.1)a5uaulaeanlyn (Carbondioxide: CO,)

' 1%
IS 6 =)

arsusulaeanlediinainnistestinniasiedad titeldiinna
Waswdulenuoa Ysinamiueulneenlusimintuazidunsamils
yosUsaailddos winnaneniuea 150,000 an56197U A%
WnAsueulaeanlonusyanas 100-120 duseiu Arsuaulaeanlan
a5 UL 3 anaue diluldlunategnainnssy 1wy
9RAIMNITNOINIST @RaIUNITUAT gnaurnssulans gnawnIsy

NANARNBAZYS

1.2.2)finan1nw (Biogas)

A1982070 LAR9INNSEBAANYE1TBUNSERIUEBIINNTHAR
woanesedlagliingAuainsssumdtuiiarsdunidoguiutaman
Wy 1mna warlusiuaindas n1sdeyaneasdunIdazgndeslag
Pdunidanelfaninzivinmanoendiau nsdesagsinlfiAnfing
Finmusenoumefgraleile WU N (CH,) Ussnausovay
50 - 70 fwesvaulaeanlad (CO,) Uszunaudovay 30-50 dudi
widelufievindug 1u lelasiau (Hy) sandiau (0,)

lelastaudalos (H,S) lulasiau (N,) wazleth

STUIUNSRARTETIAUSENeURIE 2 Suneu fie Tunsunistey
aanwansdunisluianalug wu lusfu uds uazlusiu Fseglugy
a1savatsaunatailunsadunidssivedie (Volatile acids) lag
aUNIINguas19nsn (Acid-producing bacteria) way funeunis
Wasunsadunsglidufnefinu wasfearsveulasenled tae
aunIdnquaiieiliny (Methane-producing bacteria) Tulssauie
nueadlngavdenldssuudmiinedinan Fadumaluladnng
ninwuulie1ne (Anaerobic treatment technology) @1115aKU4

AUFURUUNITLR3Yv099aunsIladu 3 wuu Ae naugauUNIgN

q

U8 BIFNNTAT NSHETTNENElm

ermatumyl
1-29

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne
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ﬂisiaﬁuﬂl,ﬁaLﬁmgam[aaulaﬁ]. 2558, unasiiun: http://www.dede.go.th/ewt_dl_link. php?nid=342. [5 nganiew 2559]
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1.1.1) szuuvavruawuulildoandiau

1.1.2)

1.1.3)

szuutvawuulildeandiau ddnwaziduuaUadiuiuy 2-4 U

Seafuwuveynsy Winindaandd danulunse samagligs uasd

(%
o |

asdunsdUuleunnnizgnieuiiventwarios Weosanunng

v
) = 1 %

N o [ 1 12 1 =3 [
ﬂ@llﬁﬂ‘lsﬁ%Lﬂuﬂi@liﬂﬂ?ﬂﬁ?ﬂiﬂmf\]ﬂﬁUuqLﬂﬂ"\]’]ﬂU@LﬂUﬂﬂU@ﬁ@VI’]S

Y 9
(UauSuann) nilanwaziduaimyuisunfigessuigdidedn

=

szuutUn ieusuievvesundsliilunarsinliuszansan
nsangangll Tled dlod ATy undugniiuinludendnuiunaied

INRANTIATIERAN YR dslutogavinenuindadan Jlod &

oAl UavanITLYIUABYENINDS 78 — 6,250, 320 - 119,990 Uay 45 -

'
= a 1 a

WU FadlAnAuunsgiuinge dndedald

o 1 a [

43,000 1adnIuADaNT ANUE
ansnszuegiunadenlduazgnifuinlute dsduggudanunsnsd
fufinzugnlndidsdlssuageedndsluvegaiielldiie
nsinens dluggiuindelussuuidaiilonialuaduseng
Fawndeuligusuilifinisdesiudia

$2UU Upflow Anaerobic Sludge Blanket (UASB) $281AUS2UU
Uawnsin

Tssaunansunts lusnedamde fiszuunisvadanidswuy UASB
saufuszuulensinuiietienfednmitldunlddudomadunde
lothidefisenainszuuindn UASB fanailanuanysngannis
Foshiinsadeszuutontn diddluloaninedinsddsd wagen
Flof gunnililianunsaszugeangdanndenld Tssnudaduin
Tulethinuaztimiideusdnllilunsvindeninuazhluuandig
Thnunsnsldiiionsnuns

szuudansinuuulaildaandiau (Anaerobic Digester) $2auAUsZUU
vandn

msldszuugmsnuuulildesndousuiussuutent Weathvni

deazyinlilenanasslodufedin nunlddumamasduntisloti

U8 BIFNNTAT NSHETTNENElm

ermatumyl
1-34

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

1.1.4)  STUULAILKA
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1.2.7  MsUssdiuindnsdin (Life cycle assessment: LCA)
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JUN 1 - 17 Yauinnisfnyinaeniginstinnianwialyses

- nsdif 1Useliumansenuvemansusiieniuea 99.5% andud1Usnds uay
nnin mna @slddmsuduansiivudafivareonmulunialesod 95)
Wasuiiguiu MTBE @slddmsuluansifuusdaiiuaoonmiluisuuudu
95) fiUsuney 1,000 A3

- nsdif 2 Ussiliunansenuveawandasiuialesed 95 wazndnduaiuuiueen
WY 95 AiUSHNal 1,000 Ans (a4 @013U3n3)

- n3dlil 3 WIsuilsunansenunaenininsTinvesnsldanuniadusiuia
Twged 95 uaznandusiuudusenny 95 dwdudulomassasudlnefioy
HANTENUTISTEENG 1,000 Alaluns

n158nvi U snen1sdudawindey ((Life Cycle Inventory: LCI) vaandnsinii
Anw Aliunslegnisnsiaiauasiiudoyadnunasugugd Fausnsnuns 15991y
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i

T3ania MTBE

| undandainiwiy l
| anlutdszna |

]

| undorAminuy |
| amérsilszing |
' 1

l Crude Oil

T
| Crude Oil &
5 SN
55}

a

azAanssy Ineflvouinsenisasindeuiidnuuszneusae Usinansliingau
asiadl n&ay Usinaweads nandnsinassld Usinumafiviivdessongennie
TAawn Nitrogen Compounds, Sulfur Compounds, Carbon Dioxide, Carbon
Monoxide, Methane, Non-methane Hydrocarbons (NMHCs), Cyanides, Ozone,
Particulates, Fluorine, Fluorides, Hydrogen Fluoride, Hydrogen Chloride g ¥
USinnuuaansmanndeiiaay laud an pH, BOD, COD, Total suspended solids,
Total solid, Total volatile solid, Total dissolved solid ag TKN

Sﬁ”’umaumsﬂszLﬁumamwumaami’g%’ﬂi%imaamamﬁm% (Life Cycle Impact
Assessment: LCIA) Fafunsudateyailiannsdnidyidsensueglugives
NansENUsUAswIndey anziteidonld3Bnnsues CML 2 baseline 2003 daiu
ﬂﬁiﬂixLﬁumaﬂsswU%uﬂaN (Midpoint Impact Assessment) JGRHRERERITIR

NGUVDINANTENUAIINADUTLAYITRIAUVO UL ANAAITNYIIN1TAN YT A9R15197
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A1919% 1 - 7 wansznudainden (Environmental Impact Categories) Wa318n1389IAA 01

(Environmental Flows) nMelavautannisdnenive

) %990 i']&lﬂ'l‘éalxil,l,'mé'au (Environmental Flows)
ngunansENudawIndau -
Wiguigy MTIANSNYINT | WAFIINDINIA | UAFITNIUN
nsvaenInens kg Sb eq UYlnsideuusse - -
(abiotic depletion)
nsiinnzlaniau kg CO, eq - Co, , CO, -
(global warming) N,O, CH,
A duiiviouyed kg 1,4-DB eq - HCL, HF, NO, -
(human toxicity) , Particulate,
S0,
A duiivluunaainia ke 1,4-DB eq - HF -
Anuduivluingia kg 1,4-DB eq - HF -
Anuuiwlufy kg 1,4-DB eq - HF -
nseanBatuIINUH AT was- kg C,H, - CO, CH,, SO, -
13l (photochemical
oxidation)
AmgAIdunse kg SO, eq - NO,, SO, -
(acidification)
ﬂ’liLﬁMﬁ’]@@’Mﬁﬁ“ﬂuﬁ’] kg PO, eq - NO, COD, N
(eutrophication)

2) wan1sAnensUsEiudnInsTInnaniael (LCA)

YUIANISANEILUINSIWSsuisvaanidu 3 nsdlfne Wisdmsieinansenuaiu

ANSEINAIIU NSUAREAIYLIOUNTLAN WAENISIANANTENUADFILINADY DUIY

rlugnisusdussiaudann nasiinuawuanisdimiunisimuen wazduasy

gnaIMNITUNIINARLNIUeaLAz i dlgaduesUssinalaag1uninvau laging

AsAnwRasalul
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2.1)

A15LUSHUBUNANN UINLENIUDAIINNINUIANABATHUFIUZNAS

o

ANSANWWUSIULNEURNARN UILONIUBAINAINUIANG Azl ud 1 Usnad tae

Srvuanivendnsueide [Wuarsiiuudadieifivdresnnulusi

Wonas (Octane Enhancen) Tnsfliussuiiiouiiusuna 1,000 ansiinfy

IgnanisAnedsl

- mansUssdiusgaunslindsau ludetagynsiieudisunisuan
leueainanaINnIninaaLazien ueainannudzuds lu
USunm 1,000 305 Tngf9 15 ndIeUunaennaanonIsNan s
AISLAYAT NISVUAS FINDINITHAALLNIUBA LABNANISLUSBULTIBU §9

LAASIUAISIN 1 - 8

ANS199 1 - 8 SEAUNAIUNADAAIYNISHANLENIUDEA MUUSU 1,000 3RS

LONIUBAIN ONIUDAN
JUNDUNADNIIRT LPNIUBARINAINUINTG* AUF1ULHag AUF1ULnag (nsad
a ‘WL!’JU o a a
NINER (NIA1DT9)** AuURgIU)**
STRIt 198N UL 189N N 189N
A1FLNWHT MJ 2,117 - 3771 - 3,771 -
ANTVURLAYAT MJ 144 - 70 - 70 -
MINARIRGAU
- MJ - 9,228 - - ; ]
JUAU
- iy MJ - 357 - - - -
- MnoaY
MJ - 8,871 - - - -
@iy
MU IngAy vio = 442
.. M) - - - - -
YUAU (NNUINNE) 50 = 908
ANTHERLONIUDD MJ 22,650 21,100 31,870 21,100 15,935 21,100
Ly via = 25,353
NAWNWIUNIRUA MJ 30,328 35,711 21,100 19,776 21,100
90 = 25,820
DNIIHIUVDINGI9UY 1.02 (Vudan9via)
Y . 0.59 1.07
(91990 : VY1) 1.17 (UAIN1959)
* Judwmeimaasugmans
g NIHAnaTe o Jagiuvedlssny
oo nsaiilssnunBadiuiginisuan Tneldidematualunsuaalotuaglvii
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= Y @ € ol = (% [
A15199 1-8 wansliiuian 1SS usuUna s U dn (Energy Input)
WazWasUTIe8n (Energy Output) Naeslddnsunisnanianiuea

USuad 1,000 am35 WgmnRansandnaiuueanasaunlaeanunsonis

'
= =

TIndau Ui @1en1IHENeNILEaINNINUINNANAIEWAN TIuans
P a a a al a Y] & Y] PRy a o ¢

AUSLANTAMTIVINA LA LULTINEIUY 7D WAINUNLAVDINANN U9 LD
U UAININAINNAIUNADILYEINSUNISHAS TIdIUNTINIA
pasumasldnlaeanu1annnszuiun1suanuiaia (lWiwaevie
WAENINDBEAIUNU) 1AENINNINTUN I UAIENITHANLENIUBAINNIU
AUENAITULIVDINANIULAINUIN AAFIUVDINTINUNLADDNUIAD

Astangu lredlssuenIueaInud U nastuiiataenin

1
=< o 1

1 Fadfuinlaiduan iesarnndsnuildidluluniswdndaunnnin
wasuildeenuianieniuea wininlsauuuugesussansam
sk wazUsuildsunsldidemduddndundnuildeantnasd
Usgansnmideuan siieindaduanlunsndnog

[
14 = o

Nan15Useiiuseaun1sUaneni1oisounsean Tuivedaryinnis
WisuLlsuUsunafigidounsyanfiiinann1snantenIueaain
AnUIANaLazlenIueaanTud s nas luusuna 1,000 ans lag
f9NSAUNNADANIIIDINITHAN FILANITINEAT NISVLES TILFINTHER

LONUDA LBNANISIUSHUTIULARSIUAIS199 1 — 9
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ermatumyl
144

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

A157199 1 - 9 USUNUN TS0 UNTEINTAATUARBAEIENSHNAMENIUDALUUSUIM 1,000 8RS

LENIUDAIN LONIUDAIN
YUNDUNADAINT LPNIUDAIINNINUIANG® Aud1Uznas dud1uznag
%qu s a = a
NINER (NFUAIRF** (nFeuaNURgIU)**
v v v
YU 199N YU YU
ATLNURNT Ke CO, eq 321 - 208 208
NITVUALNYAT Kg CO, eq 27 - 10 10
nsNaRNINUIRIA Kg CO, eq 0 -78 - -
nsvudININUdIege | Ke CO, eq 100 - - -
NINAALDNIUDA Ke CO, eq 12 - 2,068 1
NaFIUENT (VN1 + v198n) 382 2,286 219

VNUNR

1) 9191 wneds AwSeunszaniiuainianssutu wag ¥10en wN1ede Awseunszaniuawels (nsalfisinnsly

Jslgwlvaade wu nslduselovinindovadrufundslniwnefu Wudu) Fesvinlrdanduau vsedntonddedu

NAUINADAILINGBY

2) wansinwnduredonmsuanvedssuiings uazandenistudiuninihmalaeirsugaans

3) USunauinoSaunssaniiinduainnisuaneniueavedtsanululasenis 4 dslilafnsiuisesnsldusslevivesded

LAAINNTEUIUNTITHARLONIUDA

4) n3dlAnade vueds anmnsndn a JagUuvedsau (dandududemddunsudnleh wasialiianaieuen

uldlunssuauntsndn nsdaunfignu wuneds lssnundafaiidinisidnuazlfidemduuuduna

a v & = a a a v a ‘:1'
NAITNN 1 - 9LLE‘1®\‘11VTL°V1U§]\7ﬂ’]ﬁLUﬁEJ"ULWUUUiNWmﬂW%Lﬁ@UﬂigﬂﬂW

WPTUARBAFIYAISHNARLENIUDE TWUSUI 1,000 AT NUI1 NISHAR

LOYNUBANUAIULNRY (NTAIRT4) ﬁmiﬂéaaﬁwﬁauﬂszfmqa

laggreiiinfingiseunszanuinign

=

Nan

a

A8 YINANTNARLBNIUDA

Weownannlssuldwaindseadalunisuanleun waglaludnann

seuvaeas (Grid Mix) 3nmstiindnie Fanudmnlssudiuugs

Tngsrunlmaaindstimaiienanlotuaz i A Tdlunssuiunsuan

(MunsilauufigIu) nudinsuaseinwiseunsyanazliatesniinig

NARLEVNIUDAIINAINUIATEG LABUINLUS UL ULRNIZYIINITIN

nsinns wud Msugndudlendsdinisudesieiseunsyantosnin

n3Ugndes eannltunisiiuieddestiu nensnsiiniswnludesiite

azanlunIsLAULAe) YlndenansenuaiunisUassfielsaunszan

nnimsUgniiudiusnaeiuies
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- ANSUSEHIUNANSENUAD A INARY (LICA)

NaN1SUSEULUTBUMIBUNANSENURDEIINADN (LCIA) Y9INANNILD

a A

NMUBAAINAINUIAIEA LENIUDANAUAULNAY Lag LuTiamesiies

Uq7ia Bmas (Methyl tertiary-butyl ether: MTBE) (lngauu@ignuingg
3 nAnAuNIniNeg19Ae27u Aty Octane Enhancer wazil

wa o Y LY d' o £ [ ! a [23 L3
Auautanindfeatullotn Ul wludunanlunisudnufialeged

LALLUUTUNERAIUS DAY 10 WNnu)
LIDINUNFAFIUVDINITHNANANTENUAIUNILLANTDUANUNTZUIUNNS
' A A P ) a - Y] ~

gog MAvItesiun1sndnonIueadNnINiIma daansluguin 1-17
WU NANTTUNISRNIUDBEY WATAISIHIFINNYNISINEAT ADMLAA
Hansenuaun1zlaneunInfign aein1suanieniueaIndy

a

ANULUAINUIN BI9UDINTLUIUNITHNAMLDNIUBATITNT bTLTDLNAY

=

Woadadmsundnloun \WudasineliAnanansenugegadnanslugy

Y '
o W a a

1 - 19 vauzfudeainnszurunisuanteniusatdulssinud A

lanananansenumunsiiusosialut dsuanslugui 1 - 20

=®
N1 -21
FAdUNISNANANTZTNUATUN1IIL AN BUIINNITHNANLENIUBALAYNINUIATA

34.66 22 12
3313

27.29

20

5UN 1 - 19 dadhumsiianansenumunnglaniouainnmswanieniuealagniniinag
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o

adrun1siianansEnuauni1azlandauainnisnantentuealaedudnuzvas
100

90

80 76.36

70
60

50

Sovay

40

30

20 14.09
8.83
10
- o
0 ——
H = N S @ o, RN o,
lothannssuiumsudaemuea  Iwihainnsyuiumskanoniuea ﬂ’]iﬂi‘jﬂ aua Lﬁ‘ULﬂU’JLIu’d’]U%Mﬁ\I MsvuaiudUEnag

[y 1

U7 1 - 20 dadiumsiianansznuiunnglanisuanmnaneniuealaeudlenas

NANTENUAIUNITNSIND MR IULY (18MURRINNINUIATE)

100

89.75
90
80
70
60
33
S50
a5
40
30
20
10 2.99 263 L2 2.82
0 [—— | — e [
Thideanmstdneniuea mswnludey AISNYATDDY lethannsuaaiemuen Buq

UM 1 - 21 nansgnumumaiiasinemsigluii (enueaannninuinig)
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wanszudunsiiusinevsiludn (emiusaangudizvds)
100
90
80
70

60 56.8

50

Sovaz

40

30
19.56

20 16.38

10 6.32
,—l 0.94
0 —_—

dndennnswanenuea MINERIIUAUZUA lothanmsudmeniuea  lwihanmsudaemuea AVUE

JUT 1 - 22 wansenusnumsiiasinewsiigluin (evnueanndiudiznd)

NANISAN®Y WUIN NARAUNLENIUBALNBLTa 1 SUNISL AN TULTY
OLWALNDNALNY MTBE JNansenuaIninasulanesiuainin MTBE
Aauanslumsei 1-10 uddeseganeldeulaiigusznaunisieniuen

v

waEN1ASTARIALLUNTT el

A15199 1 - 10 wanseNusedawInasi (LCIA) Y0INaniugienIuea 99.5% NNananndud Uz nad
nNUIRIa WIBUIBUAU Wwitawmesiiies 0aia 8imes (Methyl tertiary-butyl ether: MTBE) 9

Yu1ew 1000 a8

YUAVDINANTINU LNUDA LNUDA Methyl tertiary-butyl
(TudrUznag) (nniana) ether (MTBE)
NIYNAENINEINT
(abiotic depletion) Ethanol < MTBE w51t Jundsaunaunu us MTBE unannUlnsidew
nsiianzlaniou A GWP w9 Ethanol (SfudUznds) < Ethanol (Matiena) < MTBE

(global warming)

Anuduiiviouyed

N v

liuanareiuegreiitednny
(human toxicity)

anuduiwluwrasniag
ASHAN MTBE nabiinuaansniaennie

% a H
WQWNLUUWT‘;LUUWVW@
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=3 L v Y o 148
Anlon audemududeimmsdensansussresdedune BRNEU 2560




TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

YUAVDINANTENU LANIUDA LPANIUDA Methyl tertiary-butyl
(STUAULHAY) (nMnu1aA) ether (MTBE)
Anuduivluiu (luntifiansuanizing HF ¥39n15wdn MTBE angudeyasiiauseing
wauglldn1smsanuannseanenIues)

nseanBaduainuiseuad-iadl yuea (Mn1aa) gegn wsizuaans CO uay CH, RN
Amgandunse (acidification) Ethanol < MTBE (Waduniudad1suseian SO, MAnanigalnasily)
NSNSl L@N1Uea > MTBE 84310 COD, Nitrogen WdwaINTILN
(eutrophication)

wnews Ethanol (Molasse) WunansAnwainAnadeves 3 15sufiegng

Ethanol (Cassava) WuA1fuIns Scenario NIEMSsMURudNszUY wagldndanunawnududiaings

MTBE 819843 ngudeyan1suszina (ETH - Europe)

2.2)

pg1alsinIn nswdneniueanisneliindynidunasusiunisiia
o ¥ o . - "o
5191w saluin (Eutrophication) Aeszuuiinialalusuian mnlila
SUNIANISAIUNISIANISUNFNAUIZEN LNDTDISUNITVL18FH VD
nsuanvedlssnulusunan Fanasgvisedninertesdulloniasg1auin
TUNAANANTENUAILINABUTLANTUVDINAN AT LONIUDANI b UAU
AN5UARENYLIAUNTEAN YAAITNINDINIA AL NISUARITNIGUN LAY
Rsanluussinuddgaoluil

[ n19aafn9saunszanaInNIMAINTSUNITNEAT INELRNILe81989

| aN A ') P = =

iy vandesnsludes aanslddewndl wagansiadl
[ n1ssiuUseansninnishanasaulunssuiunIsNanLanIuea

(Energy efficiency) wagduasunIslonasunaLnu

A1stUSeULAguUNAn AU wAalegaad 95 WAasLUUTU 95
(aw @aiusn1sundn)

N3ANEIUTEUTIEUNTIINGIY wasNaNIENURMINAUTIIATURABATY)

aa a

INsTInvemAnAwialoaad 95 uaviuudy 95 (AIFANITYALIL NEA,
UN1dUAY waznsvuasludeaantusnisunduies1uung) lngn1rue

v a [ & & Y o d’lj a o o (3 o = I
PUNNVDINAAN UNADLUUUNUULIBLWAIANUIUTOYUA LaEINITIUIBUIBU

[

AUSued 1,000 Answiniu leranisanwsadl

U8 BIFNNTAT NSHETTNENElm
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- pansUsziiuseaunsiangsnu TaeUSeuisunisuanuwialeged 95

1%
[y CY

VUL UNTU 95 TuuSuiey 1,000 a5 lnewnalggaanlSouiieuay
wuu whalggadaneniusanudnannIntinig wasiialegadann

LONIUDANHNANIINAUAIULNET LPERIITUINAITUNRDANIFIYNITHARN

AILANISINEAT N15VUAITRRAY NITHEALENINDS TINDIEIUNITHER
¥ 96’ LY a A

UuiugIu (N133anzdudiu nsvuds n1sHEn Wwitamesiies

(%
o w

U778 8mes (Methyl tertiary-butyl ether: MTBE) wagn1snauuidu)
unnandusialesed wazinuiuudu lnenanisiUSeuisu fakans

Tupsei 1 - 11

AN51997 1 - 11 SEAUNSINUNFBAANUNSHARWNALEDE 95 Wisunusuudu 95 TuuSunad 1,000 ans

uwhialygas 95
ufislagad 95
3 3 NAUAIUIHAY | LWUUTU 95
YUADUAADANIINITNEN | %E | (3INN1NUIATA)
(nselasuAg)

Y1 | ¥198n | v | v1een | v | v1een

1

nsyagnglunu MJ | 787 - 787 - 814 -
nsvudaiuRy MJ 104 - 104 - 108 -
NNTNARNLENIUDE MJ 2,582 923 1,978 - - -
A30an MTBE MJ - - - - 3,316 :

NTVUALDNIUDA (N9

MJ 40 - a0 - - -
I0UTINN)
A15UUEY MTBE MJ - - - - 50 -
AsEUUNSRaULTY MJ 988 - 988 - 1,022 -

ﬂizmumsmamﬁawﬁmﬁu
v MJ 25 28,620 25 28,620 25 31,350

(% 6 Q.

NARAUNULY

QUERMIGNVEPUNTITDRITRCTR MJ a7 - a7 - - -
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ufidlaygaa 95
uwhdlagea 95
3 i} Anduddevae | lwuidu 95
UADUNADANATNISHER | e | (R1NNINUINE)

(nsRleuNRgIW)
g1 | ¥198n | g1 | v1een | vwUn | v1een
ANSVUAIHAR D UL U-AR
MJ 156 - 156 - 568 -
Jangng
ANSVUAIINATIUAINS-
L M) | 80 - 80 - 79 .
anniusnns
Wé’\N’IUEjVI% MJ 4,809 | 29,543 | 4,205 | 28,620 | 5,982 | 31,350
BNTIFIUNAU (V199N : VD) 6.14 : 1 6.81: 1 5.24 : 1

wnews 1) MsiuaUiinamdsnunssuaunsnauingi Wunstendnusinanmsiduiademas (fuel gas) uazidiuLan
(fuel oil) Falgannszurunmsndulnenss sudundselnifidederiiuduannisliie
2) wueInsHAREMLeaTINNINAE Wundsnuiisualldannstiugin (Allocation) nnthatauasuandiost
thmadeismaasugmans
3) wdawildlunsudnemueanniudiends \undenuitldanlsamiunsdauign (ssnulddomduuuiana
wazNanlAFuUsEanSAm)
a) wsuildlunssvaunisudaneoniuea wwdundnunuiiaenisudaieniues (M3nwns YudLIng A vy
ASTUIUNIHARLDNUDA)
5) FnstudruiioussifiuandsnuilddmiunsnannansaruiazUssaniilaainnszuiuns Wunsiu
drnlaensldrauseuremdndasiutarUsunn wasUSuamandaiilasu ewiameamaany wasdudiuny

AEIUNAIU

1NN 1 = 11 wanalmiudIn1sUSou g USZAUNSIUND wag

panuluagnskanuialesed 95 wagtnduuudy 95 lasnnfiiansun

o 1 1 6V

HAAIUVDINAIIIUNDDNUIRDNAIINUNLY NuITwAalesdaniy

a1 a

d1Uends (nsdlavuignu) Srrgeiian wanadausednsamdeuanilety

(%
o [

Fanderu Tuvueiaenisndnnduuudy 95 dedndiundsnuan
oonsendssuyittieniian esnguiuuresmsvudsiiamesiie
3 Dafta Bne$ (Methy! tertiary-butyl ether: MTBE) Hugulwgjunann
ssuszna uazluraanmsnduinduiuguitendmuniugoddndsany
ginhmanduihduiiugruiielfudoutalseed uonanindenuild

=

dusuniTudauiiainesines daia 8wmes (Methyl tertiary-butyl
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aunsaluazdIlsznoy uazukaasliih Wudiu duansseasidealunianuin a

U8 BIFNNTAT NSHETTNENEl R
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Aoy g AU UGN UMM AL VDI D UFIT
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UNN 2

N153AN§ULaaNaTA

v addaa 6 L% v a 1

waanagediiaufguAUITInve sy eddluefntardagdu denaniutieu lagluun

Hagnanianisianguueanegaailaglivaninueinunanivinis wazgnamnssusiag 1in1si

woanagpaunldIu

2.1 NMSIANGULDANDTAANNNANIYINTG

nITRNguLeanegeamuANITINTANISATUNKEaNagad kMY 2 Ussiav Al

2.1.1  msinnguuaanagesiagldingauiduinasai

nsdanguneanesedineldingaulunisudndunaet wiald \u 2 viia fe woanesed

A a v a a cal v o ca =
wmammmmqu\]mﬁﬁmw LLazLLaaﬂaaaaVﬂM’mﬂ’ﬁmLm’lzmﬂmmm

1) woanegeafindnainingivainsssuyd gnihlulddudemaiosay 92 asazaiy

=~ o A4 A v
LLa%a'ﬁLﬂﬂJqu@]a']WﬂiiiJi@ﬂaz 4 LazATInUIDYaY 4

2) weanagednlaninnisdunsizitinaedl gnihluldiduaisazaedosay 60 waz

[

hvldduaisieiitunaisdesas 40 lnefisuazidansail

- s lSumsazansaggminludungRudmiunsnaanandasienutiuay
\w3esd1en9desar 33 a1siedeunazniindovay 30 nAnSmevANaZe R
meluthudesay 15 asavanelunsudndesas 10 wndunssudevas 7 uazduq
Sovay 5

- s lUliduansiadtunansdmsundnansiall Wy dnduaneyndu

LWanrAan o7aesdnn wazenaebun

2.1.2  MIIANFULRANDTIAMUNGUVBINAAS U luUZIWALNY

De

mM3dnnguueaneseanunguuaiNaniululssmelng arsaudseandu 4 ngu Al

1 Kirk-Othmer._Encyclopedia of Chemical Technolog
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1) UeanegeauIans
2) woanspaLUaIAN N
3) weanagadamsuldudIUNALYDLTBINAY

4) uoaneEeRIULUUAT

2.2 geavnssuinealiasiuiaanagesd

weanegeauananaziluldlaenss wu nstlldvihanuazeaune wirdnhluldduingiu

v &

wiedunanlugaamnssudwiebindndurilnuaudfniuidenis wazlidudunsiededld Tu

WitellaglvinnudrAyiuiefiaieanaged guainnssuiiiediilasiuiefiakoanagad o

st luldduansieddunans gaamnssue3esd1919 9RaIMNITUES @AAIMNTIUNINITHNNDUAS

a3 geaunssufildueanesedidudivinazaty waznstiidugeinds

v
[

2.2.1  gnaInn3eu LANYUNAIS

wefiaweanegeagniduaisialidunaislunisndnaisiaivaiteuszinn gu

a

ﬁwﬁmaﬁﬂyﬂé"ul,aﬁaazﬂsl,aw (Ethyl Acrylate) Lofiaez@ian (Ethyl Acetate) wagiafiatolua (Ethyl

Amine) Tagn1sHanNaAn AU S oansiATivg 4 sladldenateansgadandulsuiusesas 70 vo9

Ny v & Y 1
L'E']V]']uaaV]&LsﬁL‘Uua']iLﬂﬂJGUUﬂa']Q'VNWlI@

1) guawnssninduseyndu

ihéuaeyndudundessiiannsondaldnnnisiiefiausanesednduieatn
wiinlagldernia wazlduuaiiSondu Acetobacter leliliansavarefiiinnorddn
Lideuninfesar 4 lavwna Ufisen1suinefiauoanageaaunsaeuls deaunis

fo-1
CHsCH,0OH + O, —— CHsCOOH dun1si 2 - 1

ofianoanssedulataniniiansntuldlunismanihdumoynduldusznoude
lofiaueanssedulaaningnsi 18 gnsi 29 uazgnsi 35-A auiiusinglugns
weanegeawlasaninann Cornell University Law School (ANAKUWAA U.) R
iofiausanesadulasanmiaugasinanislinssfugnsiefiowoanesoduag

ANINVDINTUATINA LA
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2) gndEuNssULRiaazAILan (Ethyl Acrylate)
efiaszasianileuldiuagieniteaslugnainnssudane uananidelylu
PAAMNTTUNTEAY @158AFA (Adhesive) a5¥IANNALZRIAATOVIEY Uagie B9
a1unsadunsienlagnssannufiseeaineiiiadu (Esterrfication) 511919

a 3 aa = v a < v ! aaa a v ¢ aly v
ofiauweanageauarnInesdin lasiinsadansniludnsuiisen ndnduanlaas

Useneaudiey Lefiaezasian uavin seaunisi 2 - 2
CH,CHCOOH + C,HOH — CH,CHCOOC,Hs + H,0 dun1si 2 - 2

iiauoanesedulasaninitannsatunldlunisudniefiaoradianusenouse
\ofiaueanesedulasaningnsil 1 gasi 2-B gnsil 29 uazgnsi 35-A muiusIng
lugnsuoanesediuasan1nain Comell University Law School (n1ARUAN ¥.) &4
ofiausanasadulasanmitsanugnsfinandalinsstuansiofiaueanosoduuag
ANINYDINTUATINAL
3) NAMNTTULRNRRZYLAN (Ethyl Acetate)

ofiaszdwniiueamaiveseniusauaznsnezdfin Touldiduivinazatouazid
dlusugeamnssy Tlunsnduuen LaggramnisiaIosdien lofiaozdiny
duaswildannujiseeamesiladu (Esterification) szminsiefiaueaneseduas
nsnezdin tnefinsndaysnduiiaUfiten ndndusiiléde wiiaesdinn wasi

Faaunisi 2 - 3

lofiausanagesuwlasaniniiaruisatuildluniswdmeiiaozSanusznaudae
Laﬂau,aaﬂaaaéwaqaqumﬁ 1 zjjmﬁ 2-B u,az'qmﬁ 35-A A muﬁﬂﬁﬂgiuqm
weanegoauUasaninain Cornell University Law School (A1AXUIN ©.) R
LaﬁaLLaaﬂaaaéLLUaaamwﬁu’qamgmsﬁﬂdnﬁthmqﬁuqmLaﬁaLLaaﬂaaaéLmaq
ANINUVDINTUATINE LR

4) geawnssuafialug (Ethyl Amine)

ofialudndalaainnisinufisezseninveiaueaneseduasiiateuluie lned

Tanzoanlenlusiissisen daunsn 2 - 4

CH3CH20H + NH3 —_— > CH3CH2NH2 + Hzo ’s‘lllﬂ']i‘i?iZ-ﬂr
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wiauwsanegedulasaninfaiuisaiuldlunisuinefawlualsznaunig
\ofiaueanageduatan nansi 1 gasi 2-B gnsi 2-C gasi 3-A gasi 12-A gash
29 Qm‘ﬁ 36 muﬁﬂsmgiuqmLLaaﬂaaaéLLanamwmﬂ Cornell University Law

School (MANwIN ©.) Baleiianeanagedulasan niiaugnsiinanislinsiivgns

Lle7aueanagedluasd@n NN INATINADR

2.2.2  QAEMNIIULATONENDN

sa o 5 o ! < ! Y 1 ' v o
weanegaamiluldlugnamnssuinsosdions uuseanlu 3 nau lawnngudviazany

NANgYe wagnauuvey

1) nguddviazany

(%

I A Aav

¢ % < & v 2 e9vad o o PRy
NRRRLRKIALGIYY uaﬂwmzﬂmmmﬁl\lm LUDAANYLLINY SLGULUUWJVI’]az'ﬁ’]UELUﬁ'ﬁVIhJ

q

ansoazanglui weanegednguiiasluneliinnisseaefies Fielviasesdions

i ihauazenn weanesedanguiildiludiulsznauvenasesdrefiddiunay

99911 WU ASY Tadu ¥iia Water in oil %138 oil in water AlagnaLpanagpalu

NAUAIYINALAURANIAINITINN 2 - 1

M19197 2 - 1 Ueanegeangusiivinazay

YiALaanagaa

AMAUUR

Arachidyl alcohol

Wuwanudng liszaena vinlwilersuiasesdianstu

Cetyl alcohol

LdszmeiAassiony innthidsasungadigia dulvaadnun

911 Coconut fatty alcohol

Cetearyl alcohol

LdszmeiAassiony innthidsasungadigia dulvaadnun

911 Coconut fatty alcohol

Batyl alcohol

laisgAnaidag vunann glycerin Todudvilidunaumnss

TynuLAse9dnana

Behenyl alcohol

Taiszaeiaesin T dudinliaTosdonatuiy

Ceteareth-20

Tiszaeesesin Wulviiuwienis 1 dudvinlrdiunauna

AL NLATDIANDN

Hexyl laurate (Hexyl alcohol +

Lauric acid)

Tiszaedoaia Idusvinlrasesdronstuau

U8 BIFNNTAT NSHETTNENElm
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YALaANaTDEa

AMHNUR

Lanolin alcohol

aneunntuduwng WL AURIWAY bwungfuaAuRITY

Lauryl alcohol

Thluanstrazdns dulngllalumn cleanser saulouiuyn

ANTINHD

Panthenol (aka pantothenic

acid)

Taiszaeiia 1y alcohol form of vitamin B5 wisngAuRwIu

an

Polyvinyl alcohol

laiszaeiia dunauvinlilonsudu layer vuRmT dau
Tugldfiunan facial mask (vilenunsnasniATesae1s00n

ANRINLR9e)

Stearyl alcohol

Taiszanein Tidusa emollient

Di-PPG-3 Myristyl Ether Adipate

liszaeia Wdusivazateluniasdions

Tissue respiratory factor (TRF)

@ AN & = M~ wa .
L UTANDYINUY @W?]Nﬂﬂ«laﬂlm Wound—heatmg

2) nguginalin

[
1

¢ 1 Ao v | a £ v =1 N = I3 o
LL@aﬂ@a@aﬂqmu%ﬂﬂﬂua'ﬁumﬁmm@ﬂﬂqﬂqw? UONTABATULTDLUANILIY L‘Uuaqiﬂuum

g
f a v o

Dounaulunso9d1919U5 L ANUIME VDA WU LNULULDS DRATUUNTINY UNaY

awsd lnunoanagaanaudl

9

(%
[

withdsasirgadiginundauidiuuy widniilvRg

| o

9

1%
o o a

2 v N ¢ v aa
FEANYLABDILLATLLYAN LWi’]%SUmg‘VILL@aﬂ@g@aﬁgLwﬂﬂguquqaaﬂf\nﬂmqlﬂﬂﬁﬂ IUﬂimW

Wundaduaiussianasuiuwan ndndueiunganimils waziyd1e19 asuay

weanagoaUszasevay 10-15 Wielransiulanvinaulals WBereUssansninnis

fusaalivinulanu degueansgednguddelsnfnandlumsnd 2 - 2

ﬁl lﬂl o 1 1 lﬂyj
A15197 2 - 2 LOANDIRa ULASOIEIDN NYNALYD

YUALIANDTDA

AMENUR

Acetylated lanolin alcohol

Lavinlvifausishis wivilviAndngndu

Benzyl alcohol

SEAERT Y IARILIAR

Denatured alcohol

SEANERT VI AR ILIAIF

Ethyl alcohol (aka rubbing

alcohol, ethanol)

Uosunwuaisy vinlviauwisss odllulsinudes s laidwa

AR

Methanol

SEAERT I IARNILIAIF

U8 BIFNNTAT NSHETTNENElm
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viiauaanagos AENUR

Isopropyl alcohol

Jastunuaiise viliRauisis andlulsunutone) lidwa

AR

SD Alcohol 40 (alcohol SD-40 | mwanunsalunsszwieas swelaluriud Mdusdeans

7138 SDA-40)

Wingiy drefndawuniiise seuleundn Ethyl alcohol usfvh

(O RIRALK

Chlorphenesin seangin T duansiiuyaluasesdions

Ethyl acetate

19 lumanthemdu seaefaein

Witch hazel

figouautf Antioxidant dnliludrunanvednuues sz
HremIaasuduliiuiy usdnl Ethanol alcohol Hasag

199 szAeRlAa T luUSuamniuly

3)

QGEUIRNTRH

naudmeu nguidueansgedailudiunay Juduilimeuninulduinfign asnay

waanagealiialulaUSuadndiuinawmuny ez seinelaag1951a57 Le1rew

[
S v

a a A 1 3 ! Y a A b ya
yilpflavideidufodiunanveneanagedazneliiinnisseaeidedls lnaangdl
a a ! 3 v 3 V1 Ao o o ! 9 Y o a LY
Aazdengeaunszuidmvenlaie Tsanuivihimeunilandiulvgldvdnnisieiu
Ao UVRNTEIMENANT UL IALDANDTRAAINUTANT 95% BIaUNTORULNIAATY

s <
vasweneanlu 4 1nse

Y

nsANesHY (Perfume grade) WWumeuniivumenluweanegedussunn 16

s
a a 1

— 25% TFanedeiUSUNULeaNagauSanSHaNaY 70 — 80%

9 Y

Y

- insnealnainefyy (Eau de perfume) Luivenniiviumesluueanased

Uszanal 11 - 15% fanefilvsinaueanegeaduigvanausy 85%

Y

~ NIR00LmaNauLan (Fau de tiolette) LutnvauniiiineuluLeanased

Uzl 7 - 10% Fennefadiusinnueanagadusgvisnauag 90%

I LY

- wnsneeatnelalagi (Eau de cologne) WWulneuniivuinenluleanesea

Usean 4 - 6% FavanefialuunnueanageduIavsnaay 95%
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223 AEIMNTINGI

1Y

PRAMNIINGI woanagadfldlunisudnasnanunsauuilanunssuisnsnanla: Al

1) aiuevsegsnin (Fermentation) fie gsfitiannnismiiningauiuswisedad luld
NAUKAE TN INaNAUEIINAULEY uidalinuusweteanasealiiv 15
a A 1 [ 1 QOJ 4 1 1 Qy 4
Ans s bl wsudey anln g nseud dienawn an lhidgataes avrsandslal
= [ [ 4
W3 Wueu

2) g31nau (Distillation) A MU IFTMININAUY telvlawoanesediadu way
FIUDIATINAUNNANTUATINTUAD WALl AIIULTIVDIREANBTDALAUNTT 15 AT LY

O

Jan USud PaudA 20AA1 FU U A1Aa1 WA ARen Wudu

2.24  REMNIIUNFYNTIH
naundndaeinldueanesenduingauliun

1 '3

1) s13nwlsrenidiunauveweanegeanulinsutaussivenluguLuuveaIiil

fvinazatududiunansenIunfukeanased insainseiuisvdaliaiunse
o o PR YT a ¥ 4 ~ ! = Y v &1 &,

azareludivnazareMduivseudauiiieseg1ufanls desltwaanasadsiuiu
LY ) o % & a" o I~ ¥ % 4 dl 1 Ql
Aiangiieniy vsesdnludeddduoanesediiioussniusa vrluguuuy
Yo nalINTdnNUINidi1uNanveIdivinazateMduleanageausouNau iy
weanegea bawn danwwas (Elixi), aUse (Spirit: Jdiunauvsueanagedusyuia
60 — 90%), 7Aa% (Tincture: a1sanmLefialoanaaed) Wusu waziinaznuiusi
g1fazarelutnlesnn 1wy $eINIsIEaIueadInsULN Y g1wAlaunn g1undna

o [y R4 A v aa [ £
dusuunvesdanede ‘EJ’]‘U{]‘U'J‘US L UURAU234

1 yfianSesRuueanages. [peulatl]. [1.U.U.]. wiaeiun:

http://www.chaopraya.biz/index.php?lay=show&ac=article&ld=538698405. [5 qmmﬁ'ué 2560]

2 il unawisediulszneunieanagednianalfiy | Auniesndwiuiitesnayadu. [eeulatl. [10 nsngiau 2552].

wdafin: http://www.pharmyaring.com/detail.php?c_id=141. [5 Qmmﬁué 2560]

s unumsdamsBeudfenssutanndi3eu e, dasszduuszamdnu eeulatl]. [Fusneu 2553). undsdian:
https://issuu.com/cusri/docs/cusribook54/107. [5 Qumﬁué 2560]
swninngueIMsyesEuLRInd eoulad]. [0 umdsiin:
http://drug.fda.moph.go.th:81/nlem.in.th/medicine/herbal/list/647. [5 Qumﬂ’uﬁ‘ 2560]
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2)

3)

Y @

drengntelse Wuiieueanesed 70% niousanesed 70% nsedildidu
weanageadiiaura (Alcohol 70% %38 Rubbing alcohol) Wunuiasivse duendia
pefUszNOUTRILEANeTDs 70 da (70%) wazti 30 d1u (30%) TaeUsinns ¥iln
veneanegesiitunluaiseengrsuseusentelsail wang a2 2 wuuiiny
Wiulufiesnainfe tefiawsanesad (Ethyl alcohol w30 Ethanol gns tadide
C,HsOH) waz lolalnsfiaueanagad (Isopropyl alcohol gnsiaiifie C;H,OH)
sULUURARSusiveILeanesed 70% Iwuliuinaziduasazanslanaydiiols
Buitdanmuazdesiudlifuslnauismethluiuussmu dalelelnsfiaweanesedi

gusluniseielsalagenitenaneansses uiszmegladindt vinluiaunisiag

¥

A a i v Aaa = a A ¢ v N
FEANYLADINININNTIT ANULIUYUNANEAAAD 70% LW?W%@JﬂiﬂJqﬂJLL@aﬂaﬁﬂaua8‘1/@9]

q

' ]
= ¥ a a

aglanadngn waziivsuaniinemnznasvinlitimidalenlad Helvveanaged

(%
Y

wnsndunseaneiilanuaysemedng Lildusunsesreiimiann wazieanagoans

S &

aosiaillalanaluasseiueo (Antiseptic) Lavansatodnaieg H1AMULTUTU
11NN 80% VU LUUTEAVBANATANAS Fog19TeNIINISAURILoaneged 70%

fimssmhgludsemelne loun Antisepad, Chlorsep Wufius

< oA N

Y1e710uUINNTkeanaaed JuUunauntIgnaunduLazas19ANNanTulutesUIn

9

MetduneNsENe 1HesaInUniunensELneIze0Ng Vs A luLeanosed Wi1Uiu

1%

Uinnquildsmauueanagadluadudutuin 10 - 30% Feilnianzwauiouill

=

= ¢ = v o v P I Ao ° ¢ o 1
feaUszasd naneaudsddureidiulanlalduiuwviniiduuzdisey 39l

=

Uszandnmanasly Jagiudadigasliueanssedeanunlumadens

Y

[5 AuAUS 2560

1 affy 579753305 ueanased 70%. [eeulat]. [1.U.U]. uvasiN: haamor.com/th/ieanesed70. [5 nuaiug 2560]

2henginide (Disinfecant). [oawlarl]. [11.U.U.]. umasdiun: www.jsppharma.com-Phama-knowledge/thensinide-Disinfectant.html.

3 N3ty dundsessu. thenthuuin ehuln Gargle). [eeulatl. [u.U.]. wndsiian: haamor.com/th/nedaudn. [5 nuamius
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2.2.5 gaaunssuiilduaanaseailuianinazaneiza

[ o

woanegoagniunldidudivasarsdingaslduiianeansged laun luuvawde

(Saellac) B duasiedauini Weazlddosiunauduweanasednay saunsutluldazdaatiun

avansluleanesed woaneaed 1% Miudrunanludig Wudu

2.2.6 LYBNAY

i usadunisludamastinnninsidauegransvans Iaalud 2558 Useinalne
Tdemusaduomasluguwuuvemanivinfuuududuwialyged 10 E20 uay E85 Tunanis
1 a I~ a d' = % a 1 v} cl' % [ 1 I3
YUAINNUNAAUUUSUILENIUDARAEUINDY 3.6 ATUARSADIU LA8LENIUDANITNUAINAT U LN
weaTIHIUNTLUasEN NANLIATFIUsK AR Susiana N T UBaLUasan wd S uRAnuNalyged

= & P | a & Y]
m@ﬂﬂigﬂﬁ'ﬂﬁ@q@ﬁqﬁﬂiim 62]\1LUU@JWG\iE’]UL@un@aWGL%LUuLSUQLW@QLWEJ\TV'UQL@EJ’JGUENUigLV]ﬁIU{]QQUH

2.3 geamnssunenaldasinldunaununisidioiaueanages

2.3.1 PAFINNIINDINNG

1) Tduau/vMuisenaiilunansdoeis

(% '
LY

Prduaeynaudundndnginaunsandnlaainnisiieianeanagadandulinaiaun

Y

niinlagldonia wazldwuniiisengu Acetobacter wislulaansararefiinsnosdin
Lidesninfeway 4 lnswia URiseimandneiaueanesesaiunsaleuls Asaunis

fio-5

CH4CH,OH+O0, — CH,COOH aunsh 2 - 5

Ly

wvnueailddmiunisudn lulagduldiingiunaunudmiunmndniduansynau

q

1%
o

wpgalshaudldeuanunsaldinduaneyiivndadunsnesafnduasizingnide

1 myvhindudanulsl. feeulat]. [17 nuaiug 2555). umasiiun: http://www.thaisafetywork.com/nsvinfadngaslsl. 5
NUANUS 2560]

2 woanesed. [eaulaw]]. [1.U.U]. uvasiun: httpy/www.carco.co.th/?page_id=43. [5 NUAS 2560

3 Li%uluqmm%ﬂﬁmma.pdf

+ G, foouland]. ). uvdsiian: httpy/th wikipedia.org/wiki/iRs. [5 nunWus 2560]

s “agunsmhedndudiowdsgety “leeuladunaiun:

http://www.doeb.go.th/info/data/datadistribution/graph/Graph/59oct/59daily/13sum_oct.59xls 2559. [5 Qum‘ﬁuﬁ 2560]

6 Kroschwitz, Jacqueline I. Kirk-Othmer, Encyclopedia of Chemical Technology 5th Edition. Hoboken, NJ. John Wiley & Sons,
Inc., 1997.
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g mawnuinduaeynauls lnenszuiunismaaiinanunsaduaseinsnes

FAnUsznausiy
- Methanol Carbonylation

NS¥UIUANT Methanol Carbonylation Wunsezuiunmsildlunisuannsnesdinlu
FEAURAANMNTTURYUNINATY Tauar 60 VesUTUIUNISHANNIAREERANNILAN
HANABNIZUIUNTS Methanol Carbonylation neldingauilummiues uasuia

Asusutautianled wagldiusuiiselaseulelolan
CH,OH + CO [] CH,COOH qun1sh 2 - 6
- Acetaldehyde Oxidation

N3¥UIUNTT Acetaldehyde Oxidation Wunszvrunmsnilafanunsadaunsieu
nsnezdinle lagldimgaudussddadlen uazufaondiaueinia) uazld
Ansauisenndelaveaduuuniiun(Cobalt Naphthenate) w3auueniia

kUUNLUA (Manganese Naphthenate)
2CH,CHO + O, [ 2CH,COOH qunsh 2 - 7

nszvunswamiduaeyiieunlinaniadunssuiunsildudnluseautu

9IANNNTIY wazaUsalNandLaeyeuldegsaondy

2) Tlunszurunisudn (ifilefiaueanagadluninsimudigarine):

2.1) A5 idefianaanagoa lnssuIUNSENAUINUNDNTLLAY

o

unlfunenseieUszianeeg wu dndureussiveandu (luaisiign
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1 H.-D. Belitz, Werner Grosch and Peter Schieberle. Food Chemistry. Springer-Verlag Berlin Heidelberg, 2009
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1 James Green. The Herbal Medicine -Maker’s Handbook: A Home Manual. Crossing Press, 2000

2 Guidance for Industry Q3C - Tables and List [online]. 2012. Available from:
https://www.fda.gov/downloads/Drugs/Guidances/ucm073395.pdf [20 Febuary 2017]
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1 Clydewyn M.Anthony. Rubbing Alcohol, chemical structure, molecular formula, Reference Standards [online]. 2016.

Available from: http://www.newdruginfo.com/pharmacopeia/usp28/v28230/usp28nf23s0_m1270.htm [20 Febuary 2017]
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1 Fionnuala M. O'Leary and Gareth J. Price. Alcohol hand gel - a potential fire hazard Journal of Plastic, Reconstructive &

Aesthetic Surgery (2011) 64, 131-132.

2 Amy Simonne. Hand Hygiene and Hand Sanitizers [online]. 2016. Available from:

https://edis.ifas.ufl.edu/pdffiles/FY/FY73200.pdf [20 Febuary 2017]
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1 Dilip M. Parikh. Handbook of Pharmaceutical Granulation Technology. Second Edition. Florida: Taylor & Francis Group,

2 Ankur Choudhary. Wet Granulation Process [online]. 2011. Available from:

http://www.pharmaguideline.com/2011/11/granulation-process.html [20 Febuary 2017]

U8 BIFNNTAT NSHETTNENElm

ermatumyl
214

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560



TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

2.2)  MSIIANUALDIANTEUIUNITHEN:
asainie (Disinfectants) Wundnsusildlunisianuazeanssuiuns
nARvaNdrnIINoE1sunvans Tnslefianoanesedidumaeiiuszianvils
fldlunsudnansainde lunszuiunisuaniefiaueanasedaggnuauiuii
ndulnefinnududuresefiauoanesedussunaiosay 70 lnsu3uns
a15azagveefiawaanageaninatziiusedns nnlun1snidngadn
UszLanana wiloleneausanasediiininuuiansgs uonivieaintdy
arsavasiefiausanesed/lelelnsfiausnosed/ i lumnuiduduiesas
80/5/15 laUunns azannsaldifuarsendelada Hv Thdagusniaud
wagl¥adusniaud arssndoasgnldaiuiiauaseinnsruiunisude
Tnganssndefilflunszuiunsmdamandunssuasgnldaugiuasinds
Tutuusn ansdndsasgruauduinavenafioldgrheniuazenanssuiunis
wAn nduassdorrgninaldgiauaseindnadmiuasfiansan
Felimunanfiduuaiiiesndogadn deussdiseendistindu 4
yngeailpgUnfianssndeasliuuiioundntos
usnnioaniefiausanesed asadiuszavduannsadunlindnanse
deflanusaldanldedesuaende Usznoude
- annduusanssed wu lelelnsfiawonesed aggnldamiduasenide
Tusuuuuiindendsiulefiausanesed
- anndudafiled 1 esiadlerd uazngaiadled (uanssindedis
Uszandnmlunismdngadndszan alasuaziing
- @snguiluea Wy arsngudaniuea (Bisphenol) uazanladluea
(Halophenol) 1Hua1sffiuszansainlunisiidngadnusziny
wuailiSeuaziing wilianunsaridnadesla
nauansUsEnaundewenluiluy wu lwusnalatleunaslsn wag wvslua

Fafiuszansnnlunismangatnluseaunils wililanunsafidngadn

Usenmalasvaswuaiisale

1 Tim Sandle. Sanitization of Pharmaceutical Facilities. Journal of GXP Compliance Vol. 18, Issue 3 (Aug 2014).
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1 M519nREnNAILYRIUsEmMAlNEUsEIT 1A, 2556-2558 [online]. W.A. 2558 unasiiun:
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Pyridine Oil

Chemical and physical data

Nomenclature
CAS. No 110-86-1
Chem. Abstr. Pyridine
Name

IUPAC Systematic Name | Pyridine

Synonyms: Azabenzene | azine

Structural and molecular formula

Structural /

A
N

molecular formula 79.10

Chemical and physical properties of the pure substance

Description Colourless liquid with a disagreeable
odour

Boiling-point 115.2 °C

Melting-point -41.6 °C

Density 0.9819 g/cm3 at 20 °C

1 Pyridine Toxicology report [online].ZOl?.LLMéﬂﬁm: https://monographs.iarc.fr/ENG/Monosgraphs/vol77/mono77-21.pdf IARC
MONOGRAPHS VOLUME 77. [4 March 2017]
2 1-Pentanol MSDS [online].ZOl?.Lméﬂﬁm: http://www.sciencelab.com/msds.php?msdsld=9926423. [4 March 2017]

3 n-Hexane MSDS [online].ZOl?.Lma'ﬂﬁm: http://www.sciencelab.com/msds.php?msdsld=9927187. [4 March 2017]

4 Occupational Health Guideline for Ethyl Acetate [online}ZOl?.LL‘Viéﬂﬁm: https://www.cdc.gov/niosh/docs/81-
123/pdfs/0260.pdf . [4 March 2017]

5 Isopropanol Toxicology report [online].ZOlTLLMéﬂﬁm: https://monographs.iarc.fr/ENG/Monographs/vol71/mono71-45.pdf
IARC MONOGRAPHS VOLUME 77. [4 March 2017]

D BINNTE STVl ermatumyl
= s a v o L 2_17
Anlon audemududeimmsdensansussresdedune BRNEU 2560


https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4
https://monographs.iarc.fr/ENG/Monographs/vol77/mono77-21.pdf%20IARC%20MONOGRAPHS%20VOLUME%2077.%20%5b4

TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

Solubility Miscible with water, acetone,
benzene, chloroform, diethyl ether

and ethanol

Volatility Vapour pressure, 2.76 kPa at 25 °C;

relative vapour density (air = 1), 2.73

Stability Highly flammable; flash point, 20 °C
(closed cup); explosive limits, 12.4%

(upper), 1.8% (lower) by volume in air

Octanol/water partition | log P, 0.60/0.65

coefficient (P)

Conversion factor: 3.24 x ppm

me/m?

Absorption, distribution, metabolism and excretion in Humans

The fate of pyridine was examined in two healthy male subjects, who each
received an oral dose of 3.4 mg [**C] pyridine [approx. 0.01 mg/kg bw] in orange
juice. A total of 65 and 68% of the “C-dose was recovered in the 0-24-h urine
of the two subjects, respectively, and two metabolites were identified: pyridine
N-oxide, which accounted for 32% of the dose, and N-methylpyridinium ion,
accounting for 6 and 12% of the dose, respectively. Some 25% of the dose was

not characterized

Toxic effects in humans

Ingestion of approximately 500 mg/kg bw pyridine by a 29-year-old man caused
nausea, dizziness, abdominal pain and lung congestion followed by death after
43 h. Inhalation by workers of pyridine vapours at a concentration of about 125
ppm [405 mg/m?] pyridine for 4 h per day for one to two weeks resulted in

headache, dizziness, insomnia, nausea and anorexia

Fusel Oil

Chemical and physical data

Nomenclature
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CAS. No 71-41-0
Systematic 1-pentanol
name

Structural and molecular formula

Structural

M“DH

molecular formula 88.15

Chemical and physical properties of the pure substance

Boiling-point 138°C

Melting-point -19°C

Absorption, distribution, metabolism and excretion in Humans and Toxic effects in

Humans

Eye Contact: Check for and remove any contact lenses. Immediately flush eyes
with running water for at least 15 minutes, keeping eyelids open. Cold water may
be used. Get medical attention. Skin Contact: In case of contact, immediately
flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Cold water may be used.Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention. Serious Skin
Contact: Wash with a disinfectant soap and cover the contaminated skin with an
anti- bacterial cream. Seek immediate medical attention. Inhalation: If inhaled,
remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical attention. Serious Inhalation: Evacuate the
victim to a safe area as soon as possible. Loosen tight clothing such as a collar,
tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is
not breathing, perform mouth-to- mouth resuscitation. WARNING: It may be
hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.
Ingestion: Do NOT induce vomiting unless directed to do so by medical personnel.

Never give anything by mouth to an unconscious person. Loosen tight clothing
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such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Hexane

Chemical and physical data

Nomenclature
CAS. No 110-54-3
Systematic Hexane
name

Structural and molecular formula

Structural H H H HH H
A\ W4 N/ A\W4

., fcx .-J““E“'-. ,.f’c“a

C
SN SN SN
H HH HH H

molecular formula 86.18

Chemical and physical properties of the pure substance

Boiling-point 69°C
Melting-point -96°C
Soluble in Water 9.5 mg/100 mL (at 20 °C)

Absorption, distribution, metabolism and excretion in Humans and Toxic effects in

Humans

Eye Contact: Check for and remove any contact lenses. Immediately flush
eyes with running water for at least 15 minutes, keeping eyelids open. Get
medical attention if irritation occurs. Skin Contact: Wash with soap and water.
Cover the irritated skin with an emollient. Get medical attention if irritation
develops. Serious Skin Contact: Wash with a disinfectant soap and cover the
contaminated skin with an anti- bacterial cream. Seek medical attention.

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration.
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If breathing is difficult, give oxygen. Get medical attention if symptoms appear.
Serious Inhalation: Evacuate the victim to a safe area as soon as possible. Loosen
tight clothing such as a collar, tie, belt or waistband. If breathing is difficult,
administer oxygen. If the victim is not breathing, perform mouth- to- mouth
resuscitation. Seek medical attention. Ingestion: Do NOT induce vomiting unless
directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband.

Get medical attention if symptoms appear. Serious Ingestion: Not available.

Ethyl Acetate

Chemical and physical data

Nomenclature
CAS. No 141-78-6
Systematic Ethyl ethanoate
name

Structural and molecular formula

Structural 'O
0/\

molecular formula 88.11

Chemical and physical properties of the pure substance

Boiling-point 77.1°C
Melting-point -83.6°C
Soluble in Water 8.3 ¢/100 mL (at 20 °C)

Absorption, distribution, metabolism and excretion in Humans and Toxic effects in

Humans

Ethyl acetate can affect the body if it is inhaled, comes in contact with

eyes or skin, od is swallowed. The data present does not indicate that ethyl
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acetate is acute/ly/ toxic. Eye, nose and throat irritation has been reported after
human exposure at concentration over 400 ppm. Neither skin irritation nor
sensitization has been reported after human exposure. In one old review there is
a statement of sensitization, resulting in inflammation of the mucous membranes
and in eczematous eruptions of the skin which is reported to appear in rare
cases. ...The data that supports the neurotoxicological properties of ethyl acetate

are scarce and often documented lacking necessary data. No chronic systemic

effect have been reported in humans.

Isopropanol

Chemical and physical data

Nomenclature
CAS. No 67-63-0
Chem. Abstr. Pyridine
Name
Systematic name 2-Propanol

Structural and molecular formula

Structural H OH H

| |
H—C—C—C —H

H H H

molecular formula 60.09

Chemical and physical properties of the pure substance

Boiling-point 82 °C
Melting-point -89.5 °C
Conversion factor 2.46 x ppm

Absorption, distribution, metabolism and excretion in Humans

Although there are a number of publications on the pharmacokinetics and

disposition of isopropanol in humans, most of these are case reports of accidental
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or deliberate self-administration rather than systematic studies. However, a range

of important features of the behaviour of isopropanol have been defined.

Isopropanol is rapidly absorbed from the gastrointestinal tract, with more
than 80% absorbed within 30 min and 100% within 3 h. In contrast, absorption
through the skin is low but may be sufficient to be involved in isopropanol
toxicity. The volume of distribution of isopropanol is 0.6-0.7 L/kg, similar to total
body water.

The metabolism of isopropanol is via oxidation by aldehyde
dehydrogenase ( ADH) to acetone. In common with other O- substituted
(secondary) alcohols, isopropanol is a relatively poor substrate for ADH. The
primary metabolite, acetone, is eliminated in the expired air and in the urine and

also undergoes further oxidation to acetate, formate and, ultimately, CO,.

Isopropanol is excreted unchanged in the urine and the expired air, these
routes together accounting for approximately 50% of the dose. In adults, the
elimination halflife ranges from 2.9 to 16.2 h and this is shorter in alcoholics.
Values observed in children poisoned with isopropanol fall within this range. The
elimination of acetone formed from isopropanol is slower, with levels remaining
elevated up to 38 h after ingestion: it was not possible to calculate a half-life as

the levels were essentially constant during the study period.

Acetonaemia is a clinical feature seen in diabetes and starvation and is
thus not diagnostic of isopropanol exposure. However, Kawai et al. (1990) have
suggested that urinary acetone levels provide a valuable index of workplace
exposure to isopropanol. They found a good correlation (r = 0.84) between
isopropanol exposure assessed by 1030 IARC MONOGRAPHS VOLUME 71 diffusive
samplers worn by workers during an 8-h shift and the acetone concentration in

spot urine samples collected 6 h into the shift.

Toxic effects in humans

Isopropanol has sensitizing properties but is not a dermal irritant.
Volunteers inhaling this compound for several minutes developed irritation to

the eyes and rhinopharynx. Oral intake of low doses (2.6-6.4 mg/kg) had no

effect on blood cells, serum or urine and produced no symptoms.
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Acute inhalation exposure to isopropanol can produce central nervous
system depression that may be prolonged by acetone, a metabolite of
isopropanol; lethality have occurred in very young and newborn children.
Ingestion of isopropanol has been implicated in the deaths of a number of adults,
particularly among alcoholics. Pulmonary congestion was the most frequent
postmortem finding and is typical, although not diagnostic or specific, of deaths

involving drug-induced central nervous system depression.
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Formula No. Authorized used

1 As Raw Material

Drugs and medicinal chemicals

As a solvent

Drug processing (including manufacture of pills)

Processing crude drugs, Processing g¢landular products, vitamins,
hormones, and yeasts,

Processing antibiotics and vaccines,

Processing medicinal chemicals (including alkaloids),

Processing blood and blood products

Processing Disinfectants fungicides, and other biocides
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Formula No. Authorized used

2-B As a solvent
Processing crude drugs
Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines
Processing medicinal chemicals (including alkaloids)
Miscellaneous drug processing (including manufacture of pills)
As a raw material
Drugs and medicinal chemical

2-C As a solvent
Processing medicinal chemicals (including alkaloids)
As a raw material
Dyes and intermediates
Drugs and medicinal chemicals

3-A As a solvent
Processing crude drugs
Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines
Processing medicinal chemicals (including alkaloids)
Processing blood and blood products
Miscellaneous drug processing (including manufacture of pills)
Processing Disinfectants, insecticides, fungicides, and other biocides
As a raw material
Drugs and medicinal chemicals

3B As a solvent
Processing Disinfectants, insecticides, fungicides, and other biocides

3-C As a solvent:
Processing crude drugs
Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines
Processing medicinal chemicals (including alkaloids)
Processing blood and blood products

D BINNTE STVl ermatumyl

341

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560




TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

Formula No. Authorized used

Miscellaneous drug processing (including manufacture of pills)
Processing Disinfectants, insecticides, fungicides, and other biocides,
Industrial detergents and soaps

As a raw material

Drugs and medicinal chemicals

6-B As a raw material

Drugs and medicinal chemicals

12-A As a solvent

Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines

Processing medicinal chemicals (including alkaloids)
Processing blood and blood products

As a raw material

Drugs and medicinal chemicals

13-A As a solvent

Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines

Processing medicinal chemicals (including alkaloids)
Processing blood and blood products

Drug processing (including manufacture of pills)

As a raw material

Drugs and medicinal chemicals

17 As a solvent
Processing medicinal chemicals (including alkaloids)

As raw material

Drugs and medicinal chemicals

23 As a solvent

Candy ¢lazes

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body)

Body deodorants and deodorant creams
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Shampoos, Soaps and bath preparations
External pharmaceuticals, not U.S.P. or N.F.
Antiseptic solutions, U.S.P. or N.F.
Miscellaneous external pharmaceuticals, U.S.P. or N.F.
Processing pectin
Processing other food products
Processing crude drugs
Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines
Processing medicinal chemicals (including alkaloids)
Processing blood and blood products
Drug processing (including manufacture of pills)
Processing Disinfectants, insecticides, fungicides, and other biocides
Industrial detergents and soaps

23-F As a solvent
Processing External pharmaceuticals, not U.S.P. or N.F.

23-H As a solvent
Processing External pharmaceuticals, not U.S.P. or N.F.
Processing Rubbing alcohols
Processing Disinfectants, fungicides, and other biocides

25 As a solvent

Tinctures of iodine
Processing External pharmaceuticals, U.S.P. or N.F.

25-A As a solvent
Tinctures of iodine
Processing External pharmaceuticals, U.S.P. or N.F.

27-A As a solvent
Processing External pharmaceuticals, not U.S.P. or N.F.; Liniments, U.S.P.
or N.F.

D BINNTE STVl ermatumyl

343

Anilae audrmududesi unmsdamsansuesvesdedisme BRNER 2560




TAsemsAnwUSinaaznsidanuseanssedlulsswnealne

Formula No.

Authorized used

27-A

As a solvent
Processing External pharmaceuticals, not U.S.P. or N.F., Liniments, U.S.P.
or N.F.

Processing Disinfectants fungicides, and other biocides

27-B

As a solvent
Processing External pharmaceuticals, not U.S.P. or N.F.; Liniments, U.S.P.
or N.F.

Processing Disinfectants fungicides, and other biocides

29

As a raw material

Drugs and medicinal chemicals

30

As a solvent

Processing crude drugs, Processing ¢landular products, vitamins,
hormones, and yeasts, Processing antibiotics and vaccines, Processing
medicinal chemicals (including alkaloids), Processing blood and blood
products, Miscellaneous drug processing (including manufacture of pills),
Processing Disinfectants, insecticides, fungicides, and other biocides

As a raw material

Drugs and medicinal chemicals

32

As a solvent

Processing glandular products, vitamins, hormones, and yeasts, Processing
antibiotics and vaccines, Processing medicinal chemicals ( including
alkaloids)

As a raw material

Drugs and medicinal chemicals

33

As a solvent
External pharmaceuticals, not U.S.P. or N.F., Miscellaneous external

pharmaceuticals, U.S.P. or N.F.

36

As a solvent

External pharmaceuticals, not U.S.P. or N.F.
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37 As a solvent
Dentifrices, Mouth washes, External pharmaceuticals, not U.S.P. or N.F.,
Antispetic solutions, U.S.P. or N.F., Processing Disinfectants, insecticides,

fungicides, and other biocides

38 As a solvent

External pharmaceuticals, not U.S.P. or N.F., Liniments, U.S.P. or N.F.,
Antiseptic solutions, U. S. P. or N. F. , Miscellaneous external
pharmaceuticals, U.S.P. or N.F., Miscellaneous drug processing (including
manufacture of pills), Processing Disinfectants, insecticides, fungicides, and

other biocides

38-F As a solvent
External pharmaceuticals, not U.S.P. or N.F., Antiseptic solutions, U.S.P. or

N.F.

39-B As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,

fungicides, and other biocides

a0 As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,

fungicides, and other biocides

40-A As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,

fungicides, and other biocides

40-B8 As a solvent
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,

fungicides, and other biocides

40-C As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,

fungicides, and other biocides

46 As a solvent:

An antiseptic, sterilizing, and bathing solution having restricted use
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Formula No.

Authorized used

2-B

As a solvent
Processing pectin

Processing other food products

3-A

As a solvent
Processing pectin

Processing other food products

3-C

As a solvent:
Processing pectin

Processing other food products

13-A

As a solvent
Candy ¢lazes
Processing pectin

Processing other food products

18

As Raw Material

Vinegar

23

As a solvent
Candy slazes
Processing pectin

Processing other food products

29

As Raw Material

Vinegar, Acetic acid

30

As a solvent
Processing pectin

Processing other food products,

32

As a solvent

Processing miscellaneous food products

35-A

As a solvent

Candy slazes

45

As a solvent:

Candy ¢lazes
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Formula No. Authorized used

1 As a solvent
Processing Shampoos, Soap and bath preparations

Processing perfume materials and fixatives

2-B As a solvent
Shampoos, Soap and bath preparations

Processing perfume materials and fixatives

3-A As a solvent
Shampoos, Soap and bath preparations

Processing perfume materials and fixatives

3-B As a solvent
Processing Hair and scalp preparations

Processing Shampoos, Soap and bath preparations,

3-C As a solvent:
053. Stains (wood, etc.)
Shampoos, Soaps and bath preparations

Processing perfume materials and fixatives

12-A As a solvent
Processing dyes and intermediates

Processing perfume materials and fixatives

13-A As a solvent

Processing perfume materials and fixatives

23 As a solvent

Processing Hair and scalp preparations, Bay rum, Lotions and creams
(hand, face, and body)

Body deodorants and deodorant creams

Shampoos, Soaps and bath preparations

23-F As a solvent

Processing Hair and scalp preparations

23-H As a solvent
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Processing Hair and scalp preparations, Lotions and creams (hand, face,

and body),

27-B As a solvent

Processing Shampoos

30 As a solvent
Soap and bath preparations

Processing perfume materials and fixatives

31-A As a solvent:
Lotions and creams (hands, face, and body), Tooth paste and tooth

powder, Shampoos

36 As a solvent

Shampoos, Soap and bath preparations

37 As a solvent
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Dentifrices, Mouth washes, Theater sprays, incense, and room

deodorants

38 As a solvent

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Dentifrices, Mouth washes, Shampoos, Soap and bath

preparations, Theater sprays, incense, and room deodorants

38-C As a solvent

Dentifrices, Mouth washes

38-D As a solvent

Dentifrices, Mouth washes

38-F As a solvent

Mouth washes

39 As a solvent
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and

body), Perfume and perfume tinctures, Toilet waters and colognes

39-A As a solvent:
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Formula No. Authorized used

Hair and scalp preparations, Toilet waters and colognes, Shampoos

39-B As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soap and bath preparations

39-C As a solvent:
Hair and scalp preparations, Lotions and creams (hand, face, and body),
Deodorants (body), Perfumes and perfume tinctures, Toilet waters and
colognes, Soaps and bath preparations

39-D As a solvent:
Hair and scalp preparations, Bay rum

40 As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations

40-A As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations

40-B As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations,

40-C As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters

and colognes, Shampoos, Soaps and bath preparations

] 14 ] (% = L% a
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Formula No. Authorized used
2-B As a solvent
Cellulose plastics
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Formula No.

Authorized used

Non-cellulose plastics (including resins)
Photographic film and emulsions
Transparent sheeting

Explosives

Cellulose compounds (dehydration)
Sodium hydrosulfite (dehydration)
Petroleum products,

Processing pectin

Processing other food products

Processing crude drugs

Processing glandular products, vitamins, hormones, and yeasts

Processing antibiotics and vaccines

Processing medicinal chemicals (including alkaloids)

Miscellaneous drug processing (including manufacture of pills)

Processing dyes and intermediates
Processing perfume materials and fixatives
Processing photographic chemical
Processing other chemicals

Processing miscellaneous products

As a raw material

Ethyl acetate

Ethyl chloride

Ethyl esters

Sodium ethylate
Anhydrous, Ethyl amines
Dyes and intermediates
Acetaldehyde

Other aldehydes

Ethyl ether

Ethylene dibromide
Ethylene gas

Xanthates
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Formula No.

Authorized used

Drugs and medicinal chemical

Organo-silicone products

2-C

As a raw material

Ethyl esters

Ethyl amines

3-A

As a solvent

Cellulose coatings

Synthetic resin coatings

Other coatings

Cellulose plastics

Non-cellulose plastics, including resins

Photographic film and emulsions

Transparent sheeting

Explosives

Cellulose intermediates and industrial collodions
Soldering flux

Adhesives and binders

Proprietary solvents, Solvents, special (restricted sale)
Polishes, Inks (including meat branding inks

Stains (wood, etc.)

Cellulose compounds (dehydration)

Sodium hydrosulfite (dehydration)

Petroleum products,

Processing pectin

Processing other food products

Processing crude drugs

Processing glandular products, vitamins, hormones, and yeasts
Processing antibiotics and vaccines

Processing medicinal chemicals (including alkaloids)
Processing blood and blood products

Miscellaneous drug processing (including manufacture of pills)

Processing dyes and intermediates
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Processing perfume materials and fixatives
Processing photographic chemicals
Processing rosin
Processing rubber (latex)
Processing Disinfectants, insecticides, fungicides, and other biocides
Industrial detergents and soaps
Cleaning solutions (including household detergents)
Theater sprays, incense, and room deodorants
Photoengraving and rotogravure dyes and solutions
As a raw material
Ethyl amines
Dyes and intermediates
Drugs and medicinal chemicals
Organo-silicone products
Other chemicals
Synthetic resins
As a fuel
Automobile and supplementary fuels, Airplane and supplementary fuels,
Rocket and jet fuels, Proprietary heating fuels, Other fuel uses
As a fluid
Scientific instruments, Brake fluids, Cutting oils, Refrigerating uses, Other
fluid uses

3-C As a solvent:

Cellulose coatings
Synthetic resin coatings
Other coatings
Cellulose plastics
Non-cellulose plastics, including resins
Photographic film and emulsions
Transparent sheeting
Explosives
Cellulose intermediates and industrial collodions
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Soldering flux, Adhesives and binders
Solvents, special (restricted sale)
Polishes, Inks (including meat branding inks)
053. Stains (wood, etc.)
Cellulose compounds (dehydration)
Sodium hydrosulfite (dehydration)
Petroleum products
Processing dyes and intermediates
Processing photographic chemicals
Processing rosin
Processing rubber (latex)
Industrial detergents and soaps
Cleaning solutions (including household detergents)
Theater sprays, incense, and room deodorants
Photoengraving and rotogravure dyes and solutions
As a raw material
Ethyl amines
Dyes and intermediates
Organo-silicone products
Synthetic resins
As a fuel
Automobile and supplementary fuels, Airplane and supplementary fuels,
Rocket and jet fuels, Proprietary heating fuels, Other fuel uses.
As a Fluid
Scientific instruments, Brake fluids, Cutting oils, Refrigerating uses, Other
fluid uses
a4 As a solvent
Tobacco sprays and flavors
6-B As a raw material
Ethyl esters
Fulminate of mercury and other detonators
12-A As a solvent
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Processing Cellulose plastics
Processing Non-cellulose plastics including resins, Adhesives and binders
Processing dyes and intermediates
Processing rosin
As a raw material
Ethyl esters
Ethyl amines
Dyes and intermediates
Drugs and medicinal chemicals

20 As a fuel
Automobile and supplementary fuels, Airplane and supplementary fuels,
Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

28 As a fuel
Automobile and supplementary fuels, Airplane and supplementary fuels,
Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

29 As a raw material
Ethyl acetate, Ethyl chloride, Other ethyl esters, Ethyl amines, Dyes and
intermediates, Acetaldehyde, Other aldehydes, Ethyl ether, Other ethers,
Ethylene dibromide, Ethylene gas, Xanthates, Other chemicals, Synthetic
rubber, Synthetic resins

30 As a solvent
Cellulose coatings, Synthetic resin coatings, Cellulose plastics, Non-
cellulose plastics, including resins, Photographic film and emulsions,
Soldering flux, Adhesives and binders, Solvents and thinners (other than
proprietary solvents or special industrial solvents), Polishes, Inks (not
including meat branding inks), Stains, Processing photographic chemicals,
Processing other chemicals, Processing miscellaneous products,
Disinfectants, insecticides, fungicides, and other biocides, Sterilizing and
preserving solutions, Industrial detergents and soaps, Cleaning solutions
((including household detergents) , Photoengraving and rotogravure
solutions and dyes, Other dye solutions, Miscellaneous solutions
(including duplicating fluids)
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As a raw material
Organo-silicone products, Synthetic resins
As a fluid
Refrigerating uses
32 As a solvent
Photographic film and emulsions, Cellulose intermediates and industrial
collodions, Inks (not including meat branding inks), Collodion, U.S.P., Ethyl
cellulose compounds (dehydration), Sterilizing and preserving solutions,
Photoengraving and rotogravure solutions and dyes
As a raw material
Ethyl chloride, Other ethyl esters, Ethyl ether, Other ethers, Ethylene
dibromide, Ethylene gas, Other chemicals, Synthetic rubber
33 As a solvent:
Inks (not including meat branding inks)
36 As a solvent
Cleaning solutions (including household detergents)
As a raw material
Ethyl amines, Dyes and intermediates
39-B As a solvent:
Cleaning solutions (including household detergents), Theater sprays,
incense, and room deodorants
39-C As a solvent:
Theater sprays, incense, and room deodorants
40 As a solvent:
Cleaning solutions (including household detergents), Theater sprays,
incense, and room deodorants
40-A As a solvent:
Cleaning solutions (including household detergents), Theater sprays,
incense, and room deodorants
40-B As a solvent:
Cleaning solutions (including household detergents), Theater sprays,
incense, and room deodorants
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40-C As a solvent:
Cleaning solutions (including household detergents), Theater sprays,

incense, and room deodorants, Miscellaneous solutions
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Formula No.

Alcohol

Denaturant

Specially Denatured Spirits Formulas

1 100 gallons Ethyl 4 gallons of methyl alcohol and either 1/8
alcohol 292.5% avoirdupois ounce of denatonium benzoate, N.F.
1 gallon of methyl isobutyl ketone
1 gallon of mixed isomers of nitropropane or 1
gallon of methyl n- butyl ketone.
2-B 100 gallons Ethyl One-half gallon of benzene
o)
alcohol >92.5% 1/2 gallon of rubber hydrocarbon solvent
1/2 gallon of toluene, or 1/2 gallon of heptane
2-C 100 gallons Ethyl 33 pounds or more of metallic sodium and either
alcohol >292.5% 1/2 gallon of benzene
1/2 gallon of toluene or 1/2 gallon of rubber
hydrocarbon solvent
3-A 100 gallons Ethyl 5 gallons of methyl alcohol
alcohol >92.5%
3-B 100 gallons Ethyl 1 gallon of pine tar, U.S.P.
alcohol 292.5%
3-C 100 gallons Ethyl 5 gallons of isopropyl alcohol
alcohol 292.5%
4 100 gallons Ethyl One gallon of the following solution: Five gallons

alcohol 292.5%

of an aqueous solution containing 40 percent

nicotine

3.6 avoirdupois ounces of methylene blue, U.S.P.

Water sufficient to make 100 gallons




Formula No.

Alcohol

Denaturant

6-B 100 gallons Ethyl One-half gallon of pyridine bases
alcohol 292.5%
12-A 100 gallons Ethyl 5 gallons of benzene, or 5 gallons of toluene
alcohol 292.5%
13-A 100 gallons Ethyl 10 gallons of ethyl ether
alcohol >92.5%
17 100 gallons Ethyl Five-hundredths (0.05) gallon (6.4 fluid ounces) of
alcohol 292.5% bone oil (Dipple's oil)
18 100 gallons Ethyl 100 gallons of vinegar of not less than 90-grain
alcohol >80% strength or 150 gallons of vinegar of not less than
60-grain strength
19 100 gallons Ethyl 100 gallons of ethyl ether
alcohol 292.5%
20 100 gcallons Ethyl 5 gallons of chloroform
alcohol >292.5%
22 100 gallons Ethyl 10 gallons of formaldehyde solution, U.S.P.
alcohol 292.5%
23-A 100 gallons Ethyl 8 callons of acetone, U.S.P.
alcohol 292.5%
23-F 100 gallons Ethyl 3 pounds of salicylic acid, U.S.P.
[0)
alcohol 292.5% 1 pound of resorcinol (resorcin), U.S.P.
1 gallon of bergamot oil, N.F. XI, or bay oil (myrcia
oil), N.F. XI.
23-H 100 gallons Ethyl 8 gallons of acetone, U.S.P.
[0)
alcohol 292.5% 1.5 gallons of methyl isobutyl ketone
25 20 pounds of iodine, U.S.P.




Formula No.

Alcohol

Denaturant

100 gallons Ethyl
alcohol 292.5%

15 pounds of either potassium iodide, U.S.P., or

sodium iodide, U.S.P.

25-A 100 gallons Ethyl 20 pounds of iodine, U.S.P.
[0)
alcohol 292.5% 15 pounds of either potassium iodide, U.S.P., or
sodium iodide, U.S.P.
15 pounds of water
27 100 gallons Ethyl 1 gallon of rosemary oil, N.F. XII
[0)
alcohol 292.5% 30 pounds of camphor, U.S.P.
27-A 100 gallons Ethyl 35 pounds of camphor, U.S.P.
[0)
alcohol >92.5% 1 gallon of clove oil, N.F.
27-B 100 gallons Ethyl 1 gallon of lavender oil, N.F.
o)
alcohol 292.5% 100 pounds of green soap, U.S.P.
Or 100 gallons Ethyl | 1 gallon of lavender oil, N.F.
o)
alcohol 292.5% 66.5 pounds of U.S.P. quality soap concentrate
containing 25 percent water to 100 gallons of
alcohol
After mixing, by adding thereto 33.5 pounds of
water and again mixing
28-A 100 gallons Ethyl 1 gallon or any combination totaling 1 gallon of
alcohol 292.5% either gasoline, unleaded gasoline, heptane, or
rubber hydrocarbon solvent.
29 100 gallons Ethyl 1 gallon of 100 percent acetaldehyde or 5 gallons

alcohol =92.5%

of an alcohol solution of acetaldehyde containing
not less than 20 percent acetaldehyde, or 1 gallon
of ethyl acetate having an ester content of 100

percent




Formula No.

Alcohol

Denaturant

8-ounce sample of the substitute material for

analysis
30 100 gallons Ethyl 10 gallons of methyl alcohol
alcohol 292.5%
31-A 100 gallons Ethyl 100 pounds of glycerin (glycerol), U.S.P.
[0)
alcohol 292.5% 20 pounds of hard soap, N.F. XI.
33 100 gallons Ethyl 30 pounds of gentian violet or gentian violet,
alcohol >92.5% U.S.P.
35-A 100 gallons Ethyl 29.75 gallons of ethyl acetate having an ester
alcohol >92.5% content of 100 percent by weight
Or 100 gallons Ethyl | The equivalent thereof not to exceed 35 gallons
alcohol 292.5% of ethyl acetate an ester content of not less than
85 percent by weight
36 100 gallons Ethyl 3 callons of ammonia, aqueous, 27 to 30 percent
alcohol 292.5% by weight
3 gallons of strong ammonia solution, N.F.
17.5 pounds of caustic soda, liquid grade,
containing 50 percent sodium hydroxide by weight
or 12.0 pounds of caustic soda, liquid grade,
containing 73 percent sodium hydroxide by weight
37 100 gallons Ethyl 45 fluid onces of eucalyptol, N.F. XII
[0)
alcohol 292.5% 30 avoirdupois ounces of thymol, N.F.
20 avoirdupois ounces of menthol, U.S.P.
38-B 100 gallons Ethyl 10 pounds of any one, or a total of 10 pounds of

alcohol =92.5%

two or more, of the oils and substances listed

below:




Formula No. Alcohol Denaturant

Alpha terpineol, Anethole, N.F., Anise oil, N.F., Bay
oil (myrcia oil), N.F. XI., Benzaldehyde, N.F.,
Bergamot oil, N.F. XI., Bitter almond oil, N.F. X,,
Camphor, U.S.P., Cedar leaf oil, U.S.P. XIll.,
Chlorothymol, N.F. XII., Cinnamic aldehyde, N.F.
IX., Cinnamon oil, N.F., Citronella oil, natural,
Clove oil, N.F.

Coal tar, U.S.P., Eucalyptol, N.F. XIl.

Eucalyptus oil, N.F., Eugenol, U.S.P.

Guaiacol, N.F. X., Lavender oil, N.F.

Menthol, U.S.P., Methyl salicylate, N.F., Mustard
oil, volatile (allyl isothiocyanate), U.S.P. XII.,
Peppermint oil, N.F., Phenol, U.S.P., Phenyl
salicylate (salol), N.F. XI., Pine oil, N.F. XII., Pine
needle oil, dwarf, N.F.

Rosemary oil, N.F. XIl., Safrole.

Sassafras oil, N.F. XI., Spearmint oil, N.F.
Spearmint oil, terpeneless, Spike lavender oil,
natural, Storax, U.S.P.

Thyme oil, N.F. XII., Thymol, N.F.

Tolu balsam, U.S.P., Turpentine oil, N.F. XI.

10 pounds of menthol, U.S.P.

38-C 100 gallons Ethyl
alcohol >92.5% 1.25 gallons of formaldehyde solution, U.S.P.
38-D 100 gallons Ethyl Two and one-half pounds of menthol, U.S.P.
alcohol 292.5% 2.5 gallons of formaldehyde solution, U.S.P.
38-F 100 gallons Ethyl 6 pounds of either boric acid, N.F., or Polysorbate

alcohol >92.5% 80, N.F.




Formula No. Alcohol Denaturant
1 1/3 pounds of thymol, N.F.
1 1/3 pounds of chlorothymol, N.F. XIl
1 1/3 pounds of menthol, U.S.P.
Or 100 gallons Ethyl A total of at least 3 pounds of any two or more
alcohol 292.5% denaturing materials listed under Formula No. 38-
B
boric acid, N.F., or Polysorbate 80, N.F., to total 10
pounds of denaturant
Or 100 gallons Ethyl 7 pounds of zinc chloride, U.S.P., 2.6 fluid ounces
alcohol 292.5% of hydrochloric acid, N.F.
A total of 3 pounds of any two or more of the
denaturing materials listed under Formula No. 38-
B
39 100 gallons Ethyl 9 pounds of sodium salicylate, U.S.P., or salicylic
alcohol 292.5% acid, U.S.P.
1.25 gallons of fluid extract of quassia, N.F. VII
1/8 gallon of tert-butyl alcohol
39-A 100 gallons Ethyl 60 avoirdupois ounces of any one of the following
alcohol 92.5% alkaloids or salts together
1/8 gcallon of tert- butyl alcohol:
Quinine, N.F. X., Quinine bisulfate, N.F. XI., Quinine
dihydrochloride, N.F. XI.
Cinchonidine, Cinchonidine sulfate, N.F. IX.
39-8 100 gallons Ethyl Two and one-half gallons of diethyl phthalate
alcohol >92.5% 1/8 gallon of tert-butyl alcohol
39-C 100 gallons Ethyl 1 gallon of diethyl phthalate

alcohol =92.5%




Formula No. Alcohol Denaturant
39-D 100 gallons Ethyl 1 gallon of bay oil (myrcia oil), N.F. XI,
alcohol 292.5% Either 50 avoirdupois ounces of quinine sulfate,
U.S.P.
50 avoirdupois ounces of sodium salicylate, U.S.P.
40 100 gallons Ethyl One and one-half avoirdupois ounces of either (1)
alcohol >92.5% brucine alkaloid, (2) brucine sulfate, N.F. X, (3)
quassin, or (4) any combination of two or of three
of those denaturants
40-A 100 gallons Ethyl 1 pound of sucrose octaacetate
alcohol 292.5% 1/8 gallon of tert-butyl alcohol
40-B 100 gallons Ethyl One-sixteenth avoirdupois ounce of denatonium
alcohol 292.5% benzoate, N.F.
1/8 gallon of tert-butyl alcohol
40-C 100 gallons Ethyl 3 callons of tert-butyl alcohol
alcohol 292.5%
a2 100 gallons Ethyl 80 grams of potassium iodide, U.S.P.
alcohol >92.5% 109 grams of red mercuric iodide, N.F. XI
Or 100 gallons Ethyl 95 grams of thimerosal, U.S.P.
alcohol 292.5%
Or 100 gallons Ethyl 76 grams of any of the following: phenyl mercuric
alcohol 92.5% nitrate, N.F.; phenyl mercuric chloride, N.F. IX; or
phenyl mercuric benzoate
aa 100 gallons Ethyl 10 callons of n-butyl alcohol
alcohol 292.5%
a5 100 gallons Ethyl 300 pounds of refined white or orange shellac

alcohol =92.5%

25 fluid ounces of phenol, U.S.P.




Formula No.

Alcohol

Denaturant

46

100 gallons Ethyl
alcohol 292.5%

4 fluid ounces of methyl salicylate, N.F.

Completely D

enatured Alcohol

18

100 gallons Ethyl
alcohol 80%

2.50 gallons of either methyl isobutyl ketone,
mixed isomers of nitropropane, or methyl n-butyl

ketone

0.125 gallon of pyronate or a similar compound

0.50 gallon actaldol (beta-hydroxybutyraldenhyde)

1.00 gallon of either kerosene, deodorized
kerosene, gasoline, unleaded gasoline, rubber

hydrocarbon solvent, or heptane

19

100 gallons Ethyl
alcohol 80%

4.0 callon of either methyl isobutyl ketone, mixed
isomers of nitropropane, or methyl n- butyl

ketone

1.0 gallon of either kerosene, deodorized
kerosene, gasoline, unleaded gasoline, rubber

hydrocarbon solvent, or heptane

20A

100 gallons Ethyl
alcohol 97.5%

A total of 2.0 gallons of either unleaded gasoline,
rubber hydrocarbon solvent, kerosene, or

deodorized kerosene; or any combination of these
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1. Anise oil, U.S.P. Anise oil is distilled from the | Anise essential oil is very

seed fruits. It smells sweet
and very characteristic, a
little like fennel. It is
colourless or a very pale

yellow.

toxic and dangerous, a real
poison for the nervous
system, causing a muscular
numbness followed by
paralysis. Since 1959, it has
been under strict controls
from the Ministry of Health
in France. It can be more
dangerous than pure
alcohol, and should never
be left where children might
find it. The high proportion
of anethol, plus the tiny
amount of methyl chavicol
could be extremely toxic, so
anise oil should not be used
in therapy nor sold to the
public.

In commerce, a synthetic
anethole is found, but this
too is very toxic. The annual
production of the authentic
oil in 1987 was 40 -50
tonnes. It is said that the
consumption has slowed
down since the appearance

of the synthetic anethol as
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the price of this is very low
in comparison to the pure

oil.

Bay oil (myrcia oil),

N.F.

Yellow or brown liquid,
aromatic odor, pungent, spicy

taste.

Moderately toxic by

ingestion.

Bergamot oil, N.F.

Green liquid and aromatic
odor (The scent of bergamot
essential oil is similar to a
sweet light orange peel oil

with a floral note)

Bergamot oil is POSSIBLY
UNSAFE in children when
taken by mouth in large
amounts. There have been
serious side effects, including
convulsion and death, in
children who have taken
large amounts of bergamot
oil but it is LIKELY SAFE for
most people in the small
amounts found in food. It is
POSSIBLY UNSAFE when
used on the skin (topically),
because it can make the skin
sensitive to the sun and
more vulnerable to skin

Cancer.

Bitter almond oil,

N.F.

Pale yellow to yellow clear

liquid.

The side effects can occur
such as slowing of the
nervous system, breathing
problems, and death and the
oil mimic the symptoms of
cyanide poisoning, including

possible death.
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5. Cedar leaf oil, US.P. | Cedar oils each have Very hazardous in case of
characteristic woody odors skin contact (irritant).
which may change somewhat | Hazardous in case of eye
in the course of drying out. contact (irritant), of ingestion.
The crude oils are often Slightly hazardous in case of
yellowish or even darker in inhalation. The substance is
color and some, such as toxic to the nervous system.
Texas cedar oil (derived Repeated or prolonged
primarily from Juniperus exposure to the substance
ashei and J. deppeana), are can produce target organs
quite viscous and deposit damage
crystals on standing.

6. Cinnamon oil (cassia | Pale yellow liquid. The smell | Hazardous in case of skin

oil), U.S.P.

as same as cinnamon.

contact (irritant), of eye
contact (irritant), of ingestion,

of inhalation.

« Inflammation of the eye is
characterized by redness,

watering, and itching.

 Skin inflammation is
characterized by itching,
scaling, reddening, or,

occasionally, blistering.

« Inhalation of vapor may
cause respiratory tract
irritation. Inhalation of high

concentrations of vapor

» may cause anesthetic

effects. « Ingestion may cause
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gastrointestinal tract irritation.
Symptoms may include
nausea, vomiting, diarrhea,
burning sensation in mouth,
chest, stomach, and rectal
area, abdominal cramps,
dizziness, double vision. May
also affect cardiovascular
system and respiration (acute
pulmonary edema,

respiratory stimulation).

Citronella oil, natural

Clear yellow to pale brown
liquid. The smell as same as

lemon and herbaceous.

Very hazardous in case of
skin contact (irritant), of eye
contact (irritant), of ingestion.
Hazardous in case of
inhalation. Inflammation of
the eye is characterized by
redness, watering, and
itching. Skin inflammation is
characterized by itching,
scaling, reddening, or,

occasionally, blistering

Clove oil of U.S.P.

Yellow to brown liquid, Odor

like spicy, eugenolic.

Very hazardous in case of
skin contact (irritant), of eye
contact (irritant), of ingestion,
of inhalation. Inflamsmation of
the eye is characterized by
redness, watering, and

itching. Skin inflamsmation is

characterized by itching,
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scaling, reddening, or,
occasionally, blistering

9. Eucalyptus oil, N.F. Clear, pale yellow to amber | Very hazardous in case of
orange liquid. The smell as skin contact (irritant), of eye
same as eucalyptus. contact (irritant), of

inhalation. Hazardous in case
of skin contact (permeator),
of ingestion. Inflammation of
the eye is characterized by
redness, watering, and
itching. Skin inflammation is
characterized by itching,
scaling, reddening, or,
occasionally, blistering.

10. | Lavenderoil, USP. | Clear, pale green - yellow, Slightly hazardous in case of
mobile liquid. Odor of skin contact (irritant,
lavender flowers E.g. fresh, permeator), of eye contact
floral, light, powdery, and (irritant), of ingestion, of
sweet. inhalation.

11. | Mustard oil, Volatite | Liquid. (Qily liquid.) Extremely hazardous in case

(allyl isothiocyanate),
U.S.P. Xl

Odor of Pungent mustard.

Irritant.

Sharp biting.

of eye contact (irritant). Very
hazardous in case of skin
contact (irritant), of ingestion,
of inhalation. Hazardous in
case of skin contact
(corrosive, permeator). Severe
over-exposure can result in
death. Inflammation of the
eye is characterized by

redness, watering, and
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itching. Skin inflamsmation is
characterized by itching,
scaling, reddening, or,
occasionally, blistering.

12. Peppermit oil, U.S.P. | Physical state and Hazardous in case of eye
appearance: Liquid. contact (irritant). Slightly
Odor: Characteristic. Minty. hazardous in case of skin
Peppermint like. contact (irritant), of ingestion,

of inhalation.
Taste: Pungent.

13. Pine oil, N.F. Colourless to light yellow Hazardous in case of skin
liquid. Odor of Aromatic, contact (irritant), of eye
typical pine. contact (irritant), of ingestion,

of inhalation. Slightly
hazardous in case of skin
contact (permeator).

14. Pine needle oil, Physical state and Very hazardous in case of eye

dwarf, N.F. appearance: Liquid. contact (irritant), of ingestion.
Odor: Strong. Hazardous in case of skin
contact (irritant), of
inhalation. Inflammation of
the eye is characterized by
redness, watering, and itching.
15. Rosemary oil, N.F. Physical state and Hazardous in case of skin

appearance: Liquid.

Odour: Strong, fresh,
camphoraceous. This contains

high amounts of Cineole.

contact (irritant), of eye
contact (irritant), of ingestion,

of inhalation.
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16. Sassafras oil, N.F. Physical state and Hazardous in case of skin
appearance: Liquid. contact (irritant), of eye
Odor: Characteristic. Sassafras. | 0@t (initant). Slightly
Root Beer-like hazardous in case of skin

contact (permeator), of
Taste: Characteristic. . . . _
ingestion, of inhalation.

17. spearmint oil, N.F. Physical state and Very hazardous in case of
appearance: Colourless to ingestion. Hazardous in case
pale brownish yellow. of eye contact (irritant), of
Odor: Warm, minty inhalation. Slightly hazardous
herbaceous in case of skin contact

(irritant, permeator).
18. | Spike lavender oil, Physical State: Liquid. Ingestion of large quantities:
natural P
Color: Clear, yellow. Hazardous Inhalation:
Hazardous Skin Contact:
Odor: Characteristic of o o
Liquid may be irritating Eye
lavender o
Contact: Liquid may be
irritating.

19. | Turpentine oil, N.F. Physical state and Very hazardous in case of
appearance: Liquid. ingestion. Hazardous in case
Odor: Characteristic. of skin contact (irritant), of

eye contact (irritant), of
Taste: Not available . , ,
inhalation. Slightly hazardous
in case of skin contact
(permeator).
20. Wintergreen oil, Physical state and Hazardous in case of skin

U.S.P.

appearance: Liquid. (Oily
liquid.).

contact (irritant), of eye
contact (irritant), of ingestion,

of inhalation.
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Odor: Characteristic of
Wintergreen.
Taste: Characteristic of
Wintergreen.
21. Camphor, U.S.P. Physical state and Hazardous in case of skin

appearance: Solid. (Crystalline

solid.)
Odor: Fragrant, Penetrating.

Taste: Slightly bitter, cooling

contact (irritant), of eye
contact (irritant), of ingestion,
of inhalation. Slightly
hazardous in case of skin

contact (permeator).

22. | Chlorothymol, N.F. Physical state and Hazardous in case of skin
appearance: Solid. (Crystals contact (irritant), of eye
solid. Crystalline solid. contact (irritant), of inhalation
Crystalline powder.) (lung irritant). Slightly

hazardous in case of
ingestion.

23. | Cinnamic aldehyde, | Physical state and Very hazardous in case of

NF. X appearance: Liquid. (Oily ingestion. Hazardous in case
liquid.) of skin contact (irritant), of
eye contact (irritant), of
inhalation.
24. Coal tar, U.S.P. Physical state and Slightly hazardous in case of

appearance: Liquid. (Viscous

liquid.)

Odor: Tar-like; naphthalene-
like.

Taste: Sharp burning.

skin contact (irritant), of eye
contact (irritant), of ingestion,

of inhalation.
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25. | Eugenol, USP. limpid liquid, with strong Hazardous in case of skin
odor of cloves, colorless the | contact (irritant), of eye
pale yellow, becoming contact (irritant), of ingestion,
gloomy on air. of inhalation. Slightly
hazardous in case of skin
contact (permeator).
26. Guaiacol, N.F. Physical state and Hazardous in case of skin
appearance: Liquid or solid. contact (irritant), of eye
(Actually a very low melting contact (irritant), of ingestion,
point solid which may be of inhalation. Slightly
received in liquid form hazardous in case of skin
depending on shipping contact (permeator).
conditions)
Odor: Characteristic. Sweetish.
Phenolic-like.
27. Phenol, U.S.P. Physical state and Very hazardous in case of skin

appearance: Solid.

Odor: Distinct, aromatic,
somewhat sickening sweet

and acrid.

Taste: Burning.

contact (corrosive, irritant), of
eye contact (irritant), of
ingestion, of inhalation.
Hazardous in case of skin
contact (sensitizer,
permeator). The amount of
tissue damage depends on
length of contact. Eye
contact can result in corneal
damage or blindness. Skin
contact can produce
inflamlnmation and blistering.

Inhalation of dust will
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produce irritation to gastro-
intestinal or respiratory tract,
characterized by burning,
sneezing and coughing.
Severe over-exposure can
produce lung damage,
choking, unconsciousness or
death. Inflammation of the
eye is characterized by
redness, watering, and itching.
Skin inflammation is
characterized by itching,
scaling, reddening, or,

occasionally, blistering

28.

Salol (Phenyl
salicylate), N.F.

Physical state and

appearance: Solid.

Hazardous in case of
ingestion. Slightly hazardous
in case of skin contact
(irritant), of eye contact

(irritant), of inhalation.

29.

Safrol

Physical state and
appearance: Colorless, Light

yellow liquid.

Causes digestive
(castrointestinal) tract
irritation. May cause central
nervous system effects. It
may affect the kidneys. May
affect the cardiovascular

system.

30.

Storax, U.S.P.

Physical state and
appearance: Solid. (Plastic

mass solid.) Odor: Slight.

Hazardous in case of eye
contact (irritant), of ingestion.

Slightly hazardous in case of
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skin contact (irritant), of
inhalation.

31. Thymol, N.F. Physical state and Hazardous in case of skin
appearance: Solid. (Crystals contact (irritant), of eye
solid.) contact (irritant), of ingestion,
Odor: Aromatic. Spicy-herbal of inhalation. Slightly
odor reminiscent of thyme hazardous in case of skin
Taste: Pungent. Sweet. contact (permeator).
Medicinal. Spicy

32. | Tolu balsam, U.SP. | Physical state and Hazardous in case of
appearance: It is a brownish, | ingestion. Slightly hazardous
sticky, semisolid mass. in case of skin contact

(irritant), of eye contact
(irritant), of inhalation.

33. Dimethyl carbinol Physical State: Liquid. Eye: May cause eye irritation.

(Petrohod) Color: Colorless. Skin: May cause skin irritation.

May be harmful if absorbed
through the skin.
Ingestion: May cause irritation
of the digestive tract. May be
harmful if swallowed.
Inhalation: Causes respiratory
tract irritation. May be
harmful if inhaled.

34. | Acetone, US.P. Physical state and Hazardous in case of skin

appearance: Liquid.

Odor: Fruity. Mint-like.

Fragrant. Ethereal.

contact (irritant), of eye
contact (irritant), of ingestion,

of inhalation. Slightly
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Taste: Pungent, Sweetish

hazardous in case of skin

contact (permeator).

35.

Butyl Acetate

Physical state and

appearance: Liquid.

Very hazardous in case of
ingestion. Hazardous in case
of skin contact (irritant), of
eye contact (irritant), of
inhalation. Slightly hazardous
in case of skin contact

(permeator).

36.

2-methyl-l-propanol

Physical state and
appearance: Liquid. (Liquid.)

Odor: Amine like. (Slight.)

Eye: May cause eye injury.
Skin: Causes skin irritation.
May be harmful if absorbed
through the skin.

Ingestion: May cause irritation
of the digestive tract. May be
harmful if swallowed.
Inhalation: Causes respiratory
tract irritation. May cause
drowsiness, unconsciousness,
and central nervous system
depression. May be harmful if

inhaled.

37.

Refined white or

orange shellac

Yellow Granular Solid

Characteristic Shellac Odor.

INHALATION: Vapors are
unlikely due to physical
properties. Single exposure to
dust is not likely to be

hazardous.

INGESTION: No hazards

anticipated from ingestion
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incidental to industrial

exposure.

EYE CONTACT: Mechanical

injury only.

SKIN CONTACT: Prolonged or
repeated exposure not likely
to cause significant skin

irritation.
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1. Tertiary Butyl Physical state and Hazardous in case of skin contact
Alcohol appearance: Liquid. (irritant, permeator), of eye contact
(Colorless liquid (above (irritant), of ingestion, of inhalation.
78 F) which forms white
rhombic crystals.)
Odor: Camphor.
Taste: Not available.
2. Brucine Physical state and Extremely hazardous in case of skin
appearance: Solid. contact (sensitizer), of ingestion.
(Powdered solid.) Very hazardous in case of inhalation
Odor Odorless. (lung irritant). Hazardous in case of
skin contact (irritant), of eye contact
Taste: Bitter. (Strong.) o
(irritant), . Severe over-exposure can
result in death.
3. Brucine Sulfate | Physical state and Extremely hazardous in case of
appearance: Solid. ingestion, of inhalation. Very
Odor: Not available. hazardous in case of eye contact
(irritant). Hazardous in case of skin
Taste: Not available. o .
contact (irritant). Slightly hazardous
in case of skin contact (permeator).
Severe over-exposure can result in
death. Inflammation of the eye is
characterized by redness, watering,
and itching.
a. Pyridine Physical state and Hazardous in case of skin contact

(irritant, permeator), of eye contact

(irritant), of ingestion, of inhalation
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Odor: Sharp, nauseating,
fish-like.
Taste: Amine
5. Fusel Oil Physical state and Harmful if in haled, absorbed
appearance: Colourless | through the skin or swallowed. Mild
liquid. central nervous system depressant.
Odor: Mild choking High vapour concentrations may
alcohol odour cause headache, nausea, dizziness,
drowsiness and incoordination.
Taste: Not available. o o
Causes eye irritation. Aspiration
hazard. Swallowing or vomiting may
result in aspiration into the lungs.
6. Compound Physical state and Ingestion can cause gastrointestinal
Perfume appearance: Water white | irritation, nausea, vomiting and
to pale red liquid. diarrhea.
Odor: Sweet vanilla
Taste: Not available.
7. Bitrex Physical state and INHALATION: Inhalation of aerosol

appearance: Clear,

colorless solution
Odor: no odor.

Taste: Extreme bitter

taste.

may cause upper respiratory tract
irritation. SKIN CONTACT: Prolonged
skin contact may cause mild
irritation. EYE CONTACT: May cause
mild eye irritation. INGESTION: May
cause nausea, vomiting, diarrhea,
dizziness, drowsiness, and other
symptoms of central nervous
system depression. The material has

a profoundly bitter taste, so
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ingestion of large amounts is very
unlikely. CHRONIC HAZARDS: None
expected. MEDICAL CONDITIONS
AGGRAVATED BY EXPOSURE: None
known. CARCINOGEN: None of the
components of this product are
listed as carcinogens by OSHA, IARC,
NTP or ACGIH.
8. Hexane Physical state and Hazardous in case of skin contact
appearance: Liquid. (permeator), of ingestion, of
Odor: Gasoline-like or inhalation. Slightly hazardous in
oetroleurn-like (Slight.) case of skin contact (irritant), of eye
contact (irritant)
Taste: Not available.
9. Acetylated Physical state and Classification of the substance or
lanolin alcohol | appearance: Liquid mixture: According to EC-Regulation
(crystallisable) Pale 1999/45/EC not classified as
yellow. hazardous
Odor: characteristic. Label elements: None
Taste: Not available. Other hazards: No hazardous effects
on health and environment known
10. Benzyl alcohol | Physical state and Hazardous in case of skin contact
appearance: Liquid. (irritant), of eye contact (irritant), of
Odor: Aromatic. (Slight) inhalation. Slightly hazardous in
case of skin contact (permeator), of
Taste: Sharp burning. . .
ingestion.
11. Denatured Physical state and Inhalation Acute Exposure Effects:
alcohol appearance: Liquid. Vapor harmful. May cause dizziness,

Odor: Not available.

headache, watering of eyes, irritation
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Taste: Not available.

of respiratory tract, irritation to the
eyes, drowsiness, nausea, other
central nervous system effects,
spotted vision, dilation of pupils,
and convulsions. Skin Contact Acute
Exposure Effects: May cause
irritation, drying of skin, redness, and
dermatitis. May cause symptoms
listed under inhalation. May be
absorbed through damaged skin.
Eye Contact Acute Exposure Effects:
May cause irritation. Ingestion Acute
Exposure Effects: Poison. Cannot be
made non-poisonous. May be fatal
or cause blindness. May produce
fluid in the lungs and pulmonary
edema. May cause dizziness,
headache, nausea, drowsiness, loss
of coordination, stupor, reddening of
face and or neck, liver, kidney and
heart damage, coma, and death.
May produce symptoms listed

under inhalation.

12.

Ethyl alcohol
(aka rubbing
alcohol,

ethanol)

Physical state and

appearance: Liquid.

Odor: Alcohol like. Mild

to strong. Like wine or

whiskey; Ethereal, vinous.

Pleasant. Taste: Burning.

Pungent

Hazardous in case of skin contact
(irritant), of eye contact (irritant),
Slightly hazardous in case of skin
contact (permeator), of ingestion.
Non-corrosive for skin. Non-corrosive

to the eyes. Non-corrosive for lungs.
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13. Methanol Physical state and Hazardous in case of skin contact
appearance: Liquid. (irritant), of eye contact (irritant), of
Odor: Alcohol like. ingestion, of inhalation. Slightly
Pungent when crude. hazardous in case of skin contact
(permeator). Severe over-exposure
Taste: Not available. can result in death.
14. Isopropyl Physical state and Hazardous in case of eye contact
alcohol appearance: Liquid. (irritant), of ingestion, of inhalation.
Odor: Pleasant. Odor Slightly hazardous in case of skin
resembling that of a contact (irritant, sensitizer,
mixture of ethanol and permeator).
acetone.
Taste: Bitter. (Slight.)
15. SD Alcohol 40 Physical state and ACUTE EFFECTS EYE CONTACT: May
(alcohol SD-40 | appearance: Clear and cause redness or irritation. SKIN
%39 SDA-40) colorless liquid. CONTACT: Overexposure may cause
Odor: Alcohol-like. a skin reaction such as redness. Do
not use on broken skin.
Taste: Not available.
INGESTION: May cause nausea,
vomiting and diarrhea. RESPIRATORY:
Intentional misuse by deliberately
concentrating and inhaling the
contents can be fatal or harmful.
CHRONIC EFFECTS: None expected
16. Chlorphenesin Physical state and Harmful by inhalation, in contact

appearance: white to off-

white crystalline powder.

Odor: Not available.

with skin, and if swallowed.

Causes skin irritation, Causes serious

eye irritation, May cause respiratory
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Taste: Not available irritation, Avoid breathing
dust/fume/gas/mist/vapours/spray
17. Ethyl acetate Physical state and Hazardous in case of ingestion, of

appearance: Liquid.

Odor: Ethereal. Fruity.
(Slight.) Taste:
Bittersweet, wine-like

burning taste.

inhalation. Slightly hazardous in
case of skin contact (irritant,

permeator), of eye contact (irritant).

18. Witch hazel Physical state and Hazardous in case of eye contact
appearance: Liquid. (irritant), of ingestion, of inhalation.
Odor: Characteristic Witch Slightly hazardous in case of skin
Hazel (Strong) contact (irritant, permeator).
Taste: Not available.
19. UduLuuTY Physical state and Very hazardous in case of eye
FITUAN appearance: Appearance | contact (irritant), of inhalation.
Dark green to brown or Hazardous in case of skin contact
black liquid (irritant, permeator), of ingestion.
Odor: Petroleumn asphalt Inflammation of the eye is
characterized by redness, watering,
odor.
and itching.
Taste: Not available.
20. IPA Physical state and Hazardous in case of eye contact

appearance: Liquid.

Odor: Pleasant. Odor
resembling that of a
mixture of ethanol and

acetone. Taste: Bitter.

(Slight.)

(irritant), of ingestion, of inhalation.
Slightly hazardous in case of skin
contact (irritant, sensitizer,

permeator).
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Formula No.

Authorized used

Completely Denatured Alcohol

20

As a fuel:
Automobile and supplementary fuels, Airplane and supplementary fuels,

Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

Specially Denatured Spirits Formulas

1

As a solvent:

Cellulose coatings, Synthetic resin coatings, Shellac coatings, Other natural
resin coatings, Other coatings, Cellulose plastics, Non-cellulose plastics,
including resins, Photographic film and emulsions, Transparent sheeting,
Explosives, Cellulose intermediates and industrial collodions, Soldering
flux, Adhesives and binders, Proprietary solvents, Solvents and thinners
(other than proprietary solvents or special industrial solvents, Solvents,
special (restricted sale), Polishes, Inks (not including meat branding inks).
053. Stains (wood, etc.), Shampoos, Soap and bath preparations, Cellulose
compounds (dehydration), Sodium hydrosulfite (dehydration), Other
dehydration products, Petroleum products, Processing pectin, Processing
other food products, Processing crude drugs, Processing glandular
products, vitamins, hormones, and yeasts, Processing antibiotics and
vaccines, Processing medicinal chemicals (including alkaloids), Processing
blood and blood products, Miscellaneous drug processing (including
manufacture of pills), Processing dyes and intermediates, Processing
perfume materials and fixatives, Processing photographic chemicals,
Processing rosin, Processing rubber (latex), Processing other chemicals,
Processing miscellaneous products, Disinfectants, insecticides, fungicides,
and other biocides, Embalming fluids and related products, Sterilizing and

preserving solutions, Industrial detergents and soaps, Cleaning solutions




Formula No.

Authorized used

(including household detergents), Photoengraving and rotogravure dyes
and solutions, Other dye solutions, Miscellaneous solutions (including

duplicating fluids)

As a raw material:

Ethyl acetate, Ethyl chloride, Other ethyl esters, Ethyl amines, Dyes and
intermediates, Acetaldehyde, Other aldehydes, Ethyl ether, Other ethers,
Ethylene dibromide, Ethylene gas, Xanthates, Fulminate of mercury and

other detonators, Drugs and medicinal chemicals, Other chemicals

As a fuel:
Automobile and supplementary fuels, Airplane and supplementary fuels,

Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

As a fluid:
Scientific instruments, Brake fluids, Cutting oil, Refrigerating uses, Other

fluid uses, Proprietary anti-freeze

Miscellaneous uses:

Product development and pilot plant uses (own use only), Specialized

uses (unclassified)

2-B

As a solvent:

Cellulose plastics, Non-cellulose plastics (including resins), Photographic
film and emulsions, Transparent sheeting, Explosives, Cellulose
compounds (dehydration, Sodium hydrosulfite (dehydration, Other
dehydration products, Petroleum products, Processing pectin, Processing
other food products, Processing crude drugs, Processing glandular
products, vitamins, hormones, and yeasts, Processing antibiotics and
vaccines, Processing medicinal chemicals (including alkaloids,
Miscellaneous drug processing (including manufacture of pills), Processing

dyes and intermediates, Processing perfume materials and fixatives,




Formula No. Authorized used
Processing photographic chemicals, Processing other chemicals, Processing
miscellaneous products
As a raw material:
Ethyl acetate, Ethyl chloride, Other ethyl esters, Sodium ethylate,
anhydrous, Ethyl amines, Dyes and intermediates, Acetaldehyde, Other
aldehydes, Ethyl ether, Other ethers, Ethylene dibromide, Ethylene gas,
Xanthates, Drugs and medicinal chemicals, Organo-silicone products,
Other chemicals
Miscellaneous uses:
Product development and pilot plant uses (own use only)

2-C As a solvent:
Processing medicinal chemicals (including alkaloids), Processing other
chemicals, Processing miscellaneous products.
As a raw material:
Miscellaneous ethyl esters, Ethyl amines, Dyes and intermediates, Drugs
and medicinal chemicals, Other chemicals
Miscellaneous uses:
Product development and pilot plant uses (own use only)

3-A As a solvent:

Cellulose coatings, Synthetic resin coatings, Other coatings, Cellulose
plastics, Non-cellulose plastics, including resins, Photographic film and
emulsions, Transparent sheeting, Explosives, Cellulose intermediates and
industrial collodions, Soldering flux, Adhesives and binders, Proprietary
solvents, Solvents, special (restricted sale), Polishes, Inks (including meat
branding inks, Stains (wood, etc.), Shampoos, Soap and bath preparations,
Cellulose compounds (dehydration), Sodium hydrosulfite (dehydration),

Other dehydration products, Petroleum products,. Processing pectin,
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Authorized used

Processing other food products, Processing crude drugs, Processing
glandular products, vitamins, hormones, and yeasts, Processing antibiotics
and vaccines, Processing medicinal chemicals (including alkaloids),
Processing blood and blood products, Miscellaneous drug processing
(including manufacture of pills), Processing dyes and intermediates,
Processing perfume materials and fixatives, Processing photographic
chemicals, Processing rosin, Processing rubber (latex), Processing other
chemicals, Processing miscellaneous products, Disinfectants, insecticides,
fungicides, and other biocides, Embalming fluids and related products,
Sterilizing and preserving solutions, Industrial detergents and soaps,
Cleaning solutions (including household detergents), Theater sprays,
incense, and room deodorants, Photoengraving and rotogravure dyes and
solutions, Other dye solutions, Miscellaneous solutions (including

duplicating fluids)

As a raw material:

Ethyl amines, Dyes and intermediates, Drugs and medicinal chemicals,

Organo-silicone products, Other chemicals, Synthetic resins

As a fuel:
Automobile and supplementary fuels, Airplane and supplementary fuels,

Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

As a fluid:
Scientific instruments, Brake fluids, Cutting oils, Refrigerating uses, Other

fluid uses

Miscellaneous uses:

General laboratory and experimental use (own use only), Laboratory
reagents for sale, Product development and pilot plant uses (own use

only), Specialized uses (unclassified)
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3-B As a solvent:
Hair and scalp preparations, Shampoos, Soap and bath preparations,
Disinfectants, insecticides, fungicides, and other biocides
Miscellaneous uses:
Product development and pilot plant uses (own use only)

3-C As a solvent:

Cellulose coatings, Synthetic resin coatings, Other coatings, Cellulose
plastics, Non-cellulose plastics, including resins, Photographic film and
emulsions, Transparent sheeting, Explosives, Cellulose intermediates and
industrial collodions, Soldering flux, Adhesives and binders, Solvents,
special (restricted sale), Polishes, Inks (including meat branding inks).

053. Stains (wood, etc.), Shampoos, Soaps and bath preparations,
Cellulose compounds (dehydration), Sodium hydrosulfite (dehydration),
Other dehydration products, Petroleum products, Processing pectin,
Processing other food products, Processing crude drugs, Processing
glandular products, vitamins, hormones, and yeasts, Processing antibiotics
and vaccines, Processing medicinal chemicals (including alkaloids),
Processing blood and blood products, Miscellaneous drug processing
(including manufacture of pills), Processing dyes and intermediates,
Processing perfume materials and fixatives, Processing photographic
chemicals, Processing rosin, Processing rubber (latex), Processing other
chemicals

Processing miscellaneous products, Disinfectants, insecticides, fungicides,
and other biocides, Embalming fluids and related products, Sterilizing and
preserving solutions, Industrial detergents and soaps, Cleaning solutions

(including household detergents), Theater sprays, incense, and room
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Authorized used

deodorants, Photoengraving and rotogravure dyes and solutions, Other

dye solutions, Miscellaneous solutions (including duplicating fluids)

As a raw material:

Ethyl amines, Dyes and intermediates, Drugs and medicinal chemicals,

Organo-silicone products, Other chemicals, Synthetic resins

As a fuel:
Automobile and supplementary fuels, Airplane and supplementary fuels,

Rocket and jet fuels, Proprietary heating fuels, Other fuel uses.

As a Fluid:
Scientific instruments, Brake fluids, Cutting oils, Refrigerating uses, Other

fluid uses

Miscellaneous uses:

General laboratory and experimental use (own use only), Laboratory
reagents for sale, Product development and pilot plant uses (own use

only), Specialized uses (unclassified)

As a solvent:

Tobacco sprays and flavors

Miscellaneous uses:

Product development and pilot plant uses (own use only)

6-B

As a raw material:

Miscellaneous ethyl esters, Fulminate of mercury and other detonators,

Drugs and medicinal chemicals, Other chemicals

Miscellaneous uses:

Product development and pilot plant uses (own use only)

12-A

As a solvent:
Cellulose plastics, Non-cellulose plastics, including resins, Adhesives and

binders, Processing glandular products, vitamins, hormones, and yeasts,
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Authorized used

Processing antibiotics and vaccines, Processing medicinal chemicals
(including alkaloids), Processing blood and blood products, Processing
dyes and intermediates, Processing perfume materials and fixatives,
Processing rosin, Processing other chemicals, Processing miscellaneous

products, Sterilizing and preserving solutions

As a raw material:

Miscellaneous ethyl esters, Ethyl amines, Dyes and intermediates, Drugs

and medicinal chemicals, Other chemicals

Miscellaneous uses:

Product development and pilot plant uses (own use only)

13-A

As a solvent:

Candy glazes, Cellulose plastics, Non-cellulose plastics, including resins,
Photographic film and emulsions, Transparent sheeting, Cellulose
intermediates and industrial collodions, Inks (not including meat branding
inks), Collodion, U.S.P., Processing pectin, Processing other food products,
Processing glandular products, vitamins, hormones, and yeasts, Processing
antibiotics and vaccines, Processing medicinal chemicals (including
alkaloids), Processing blood and blood products, Miscellaneous drug
processing (including manufacture of pills), Processing perfume materials
and fixatives, Processing photographic chemicals, Processing other
chemicals, Processing miscellaneous products, Sterilizing and preserving

solutions, Photoengraving and rotogravure solutions and dyes

As a raw material:

Miscellaneous ethyl esters, Ethyl ether, Other ethers, Drugs and medicinal

chemicals, Other chemicals

Miscellaneous uses:

Product development and pilot plant uses (own use only)
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Authorized used

17 As a solvent:
Processing medicinal chemicals (including alkaloids), Processing other
chemicals, Processing miscellaneous products
As a raw material:
Drugs and medicinal chemicals, Other chemicals
Miscellaneous uses:
Product development and pilot plant uses (own use only)
18 As a raw material:
Vinegar
Miscellaneous uses:
Product development and pilot plant uses (own use only)
19 As a solvent:
Photographic film and emulsions, Cellulose intermediates and industrial
collodions, Collodion, U.S.P.
Miscellaneous uses:
Product development and pilot plant uses (own use only)
20 As a raw material:
Miscellaneous chemicals (chloroform)
Miscellaneous uses:
Product development and pilot plant uses (own use only)
22 As a solvent:
Embalming fluids and related products, Sterilizing and preserving
solutions, Theater sprays, incense, and room deodorants
Miscellaneous uses:
Product development and pilot plant uses (own use only)
23 As a solvent:
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Authorized used

Cellulose coatings, Synthetic resin coatings, Shellac coatings, Other natural
resin coatings, Candy glazes, Other coatings, Transparent sheeting,
Cellulose intermediates and industrial collodions, Soldering flux,
Adhesives and binders, Solvents and thinners (other than proprietary
solvents or special industrial solvents), Inks (including meat branding inks),
Stains (wood, etc.), Hair and scalp preparations, Bay rum, Lotions and
creams (hand, face, and body), Body deodorants and deodorant creams,
Shampoos, Soaps and bath preparations, External pharmaceuticals, not
U.S.P. or N.F., Antiseptic solutions, U.S.P. or N.F., Miscellaneous external
pharmaceuticals, U.S.P. or N.F., Processing pectin, Processing other food
products, Processing crude drugs, Processing glandular products, vitamins,
hormones, and yeasts, Processing antibiotics and vaccines, Processing
medicinal chemicals (including alkaloids), Processing blood and blood
products, Miscellaneous drug processing (including manufacture of pills),
Processing other chemicals, Processing miscellaneous products,
Disinfectants, insecticides, fungicides, and other biocides, Embalming fluids
and related products, Sterilizing and preserving solutions, Industrial
detergents and soaps, Cleaning solutions (including household

detergents), Miscellaneous dye solutions, Miscellaneous solutions

As a fluid:

Refrigerating uses, Miscellaneous fluid uses

Miscellaneous uses:

Product development and pilot plant uses (own use only)

23-F

As a solvent:

Hair and scalp preparations, External pharmaceuticals, not U.S.P. or N.F.

Miscellaneous uses:

Product development and pilot plant uses (own use only)
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23-H As a solvent:
Hair and scalp preparations, Lotions and creams (hand, face, and body),
External pharmaceuticals, not U.S.P. or N.F., Rubbing alcohols,
Disinfectants, insectides, fungicides, and other biocides, Cleaning solutions
(including household detergents)
Miscellaneous uses:
Product development and pilot plant uses (own use only)

25 As a solvent:
Tinctures of iodine, Miscellaneous external pharmaceuticals, U.S.P. or N.F.
Miscellaneous uses:
Product development and pilot plant uses (own use only)

25-A As a solvent:
Tinctures of iodine, Miscellaneous external pharmaceuticals, U.S.P. or N.F.
Miscellaneous uses:
Product development and pilot plant uses (own use only)

27 As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Liniments, U.S.P. or N.F.
Miscellaneous uses:
Product development and pilot plant uses (own use only)

27-A As a solvent:
External pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides,
fungicides, and other biocides
Miscellaneous uses:
Product development and pilot plant uses (own use only)

27-B As a solvent:

Shampoos, External pharmaceuticals, not U.S.P. or N.F., Liniments, U.S.P.

or N.F., Disinfectants insecticides, fungicides, and other biocides
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Authorized used

Miscellaneous uses:

Product development and pilot plant uses (own use only)

28-A

As a fuel:
Automobile and supplementary fuels, Airplane and supplementary fuels,

Rocket and jet fuels, Proprietary heating fuels, Other fuel uses

Miscellaneous uses:

Product development and pilot plant uses (own use only)

29

As a raw material:

Vinegar, Acetic acid, Ethyl acetate, Ethyl chloride, Other ethyl esters, Ethyl
amines, Dyes and intermediates, Acetaldehyde, Other aldehydes, Ethyl
ether, Other ethers, Ethylene dibromide, Ethylene gas, Xanthates, Drugs
and medicinal chemicals, Other chemicals, Synthetic rubber, Synthetic

resins

Miscellaneous uses:

Product development and pilot plant uses (own use only)

30

As a solvent:

Cellulose coatings, Synthetic resin coatings, Cellulose plastics, Non-
cellulose plastics, including resins, Photographic film and emulsions,
Soldering flux, Adhesives and binders, Solvents and thinners (other than
proprietary solvents or special industrial solvents), Polishes, Inks (not
including meat branding inks), Stains, Soap and bath preparations,
Processing pectin, Processing other food products, Processing crude drugs,
Processing glandular products, vitamins, hormones, and yeasts, Processing
antibiotics and vaccines, Processing medicinal chemicals (including
alkaloids), Processing blood and blood products, Miscellaneous drug
processing (including manufacture of pills), Processing perfume materials

and fixatives, Processing photographic chemicals, Processing other




Formula No.

Authorized used

chemicals, Processing miscellaneous products, Disinfectants, insecticides,
fungicides, and other biocides, Sterilizing and preserving solutions,
Industrial detergents and soaps, Cleaning solutions (including household
detergents), Photoengraving and rotogravure solutions and dyes, Other

dye solutions, Miscellaneous solutions (including duplicating fluids)

As a raw material:

Drugs and medicinal chemicals, Organo-silicone products, Other

chemicals, Synthetic resins

As a fluid in:

Refrigerating uses, Other fluid uses

Miscellaneous uses:

General laboratory and experimental use (own use only), Laboratory
reagents for sale, Product development and pilot plant uses (own use

only)

31-A

As a solvent:
Lotions and creams (hands, face, and body), Tooth paste and tooth

powder, Shampoos

Miscellaneous uses:

Product development and pilot plant uses (own use only)

32

As a solvent:

Photographic film and emulsions, Cellulose intermediates and industrial
collodions, Inks (not including meat branding inks), Collodion, U.S.P., Ethyl
cellulose compounds (dehydration), Processing miscellaneous food
products, Processing glandular products, vitamins, hormones, and yeasts,
Processing antibiotics and vaccines, Processing medicinal chemicals
(including alkaloids), Sterilizing and preserving solutions, Photoengraving

and rotogravure solutions and dyes




Formula No.

Authorized used

As a raw material:

Ethyl chloride, Other ethyl esters, Ethyl ether, Other ethers, Ethylene
dibromide, Ethylene gas, Drugs and medicinal chemicals, Other chemicals,

Synthetic rubber

Miscellaneous uses:

Product development and pilot plant uses (own use only)

33 As a solvent:
Inks (not including meat branding inks), External pharmaceuticals, not
U.S.P. or N.F., Miscellaneous external pharmaceuticals, U.S.P. or N.F.
Miscellaneous uses:
Product development and pilot plant uses (own use only)

35-A As a solvent:
Candy ¢lazes
Miscellaneous uses:
Product development and pilot plant uses (own use only)

36 As a solvent:
Shampoos, Soap and bath preparations, External pharmaceuticals, not
U.S.P. or N.F., Cleaning solutions (including household detergents)
As a raw material:
Ethyl amines, Dyes and intermediates, Other chemicals
Miscellaneous uses:
Product development and pilot plant uses (own use only)

37 As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Dentifrices, Mouth washes, External pharmaceuticals, not U.S.P. or

N.F., Antispetic solutions, U.S.P. or N.F., Disinfectants, insecticides,




Formula No.

Authorized used

fungicides, and other biocides, Sterilizing and preserving solutions, Theater

sprays, incense, and room deodorants

Miscellaneous uses:

Product development and pilot plant uses (own use only)

38-B As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Dentifrices, Mouth washes, Shampoos, Soap and bath
preparations, External pharmaceuticals, not U.S.P. or N.F., Liniments, U.S.P.
or N.F., Antiseptic solutions, U.S.P. or N.F., Miscellaneous external
pharmaceuticals, U.S.P. or N.F., Miscellaneous drug processing (including
manufacture of pills), Disinfectants, insecticides, fungicides, and other
biocides, Sterlizing and preserving solutions, Theater sprays, incense, and
room deodorants
Miscellaneous uses:
Product development and pilot plant uses (own use only)

38-C As a solvent:
Dentifrices, Mouth washes
Miscellaneous uses:
Product development and pilot plant uses (own use only)

38-D As a solvent:
Dentifrices, Mouth washes
Miscellaneous uses:
Product development and pilot plant uses (own use only)

38-F As a solvent:

Mouth washes, External pharmaceuticals, not U.S.P. or N.F., Antiseptic

solutions, U.S.P. or N.F.




Formula No.

Authorized used

Miscellaneous uses:

Product development and pilot plant uses (own use only)

39

As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and

body), Perfume and perfume tinctures, Toilet waters and colognes

Miscellaneous uses:

Product development and pilot plant uses (own use only)

39-A

As a solvent:

Hair and scalp preparations, Toilet waters and colognes, Shampoos

Miscellaneous uses:

Product development and pilot plant uses (own use only)

39-B

As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soap and bath preparations, External
pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides, fungicides,
and other biocides., Cleaning solutions (including household detergents),

Theater sprays, incense, and room deodorants

Miscellaneous uses:

Product development and pilot plant uses (own use only)

39-C

As a solvent:

Hair and scalp preparations, Lotions and creams (hand, face, and body),
Deodorants (body), Perfumes and perfume tinctures, Toilet waters and
colognes, Soaps and bath preparations, Theater sprays, incense, and room

deodorants

Miscellaneous uses:

Product development and pilot plant uses (own use only)




Formula No.

Authorized used

39-D

As a solvent:

Hair and scalp preparations, Bay rum

Miscellaneous uses:

Product development and pilot plant uses (own use only)

40

As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations, External
pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides, fungicides,
and other biocides, Cleaning solutions (including household detergents),

Theater sprays, incense, and room deodorants

Miscellaneous uses:

Product development and pilot plant uses (own use only)

40-A

As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations, External
pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides, fungicides,
and other biocides, Cleaning solutions (including household detergents),

Theater sprays, incense, and room deodorants

Miscellaneous uses:

Product development and pilot plant uses (own use only)

40-B

As a solvent:

Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations, External

pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides, fungicides,




Formula No. Authorized used
and other biocides, Cleaning solutions (including household detergents),
Theater sprays, incense, and room deodorants
Miscellaneous uses:
Product development and pilot plant uses (own use only)

40-C As a solvent:
Hair and scalp preparations, Bay rum, Lotions and creams (hand, face, and
body), Deodorants (body), Perfumes and perfume tinctures, Toilet waters
and colognes, Shampoos, Soaps and bath preparations, External
pharmaceuticals, not U.S.P. or N.F., Disinfectants, insecticides, fungicides,
and other biocides, Cleaning solutions (including household detergents),
Theater sprays, incense, and room deodorants, Miscellaneous solutions
Miscellaneous uses:
Product development and pilot plant uses (own use only)

a2 As a solvent:
Sterilizing and preserving solutions
Miscellaneous uses:
Product development and pilot plant uses (own use only)

a4 As a solvent:
Sterilizing and preserving solutions
Miscellaneous uses:
Product development and pilot plant uses (own use only)

a5 As a solvent:
Candy ¢lazes
Miscellaneous uses:
Product development and pilot plant uses (own use only)

a6 As a solvent:

An antiseptic, sterilizing, and bathing solution having restricted use
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Miscellaneous uses:

Product development and pilot plant uses (own use only)
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159911 qauiusaEng pH | Temp | Color | Conductivity | BOD cop TDS ss TKN | TP
(au.4/7)
Tssugsnssfiuas | didennd 371 495 | 102 | sy 51 49,640 | 156,860 - 20,130 | - | -
(1988) 3111n 110
e 188 1050 | 57 | qulad 1.04 54 110 - 11 - -
g
iluvethinaaving - 8.36 - My 18.38 400 | 36120 | 27,030 | 1360 | 680 | 36
110
thilsanszuunzneu - 8.31 . 1a 3.03 2 52 1,630 35 a | 3
159
I‘iwugvl,uﬁmhﬁl,ua’% Yudenind 195 5.05 100 YL 39.4 48,750 | 134,750 - 25,360 - -
wous Aafalaes 170
hanadanitn 15 5.42 - Fju 5.62 15,000 | 26,900 - 4,820 - -




anslua

T5991u Qmﬁuﬁ'}aﬁh\‘l pH Temp | Color | Conductivity BOD COD TDS SS TKN | TP
(au.u/9u)
e 135 | 1040 | 52 | <ulid 1.49 50 150 . 16 - -
a
Trdsveilnl 90 7.81 a8 la 0.64 9 20 - 0.15 - -
iluvethinaaiing - 8.72 - AU 153 78 12,910 | 19,550 45 340 | 0.7
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Thdravanliml 2 - 6.50 ; Ta 0.77 2 37 ; 3 ; ;
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(uAsUFY) 29U




anslua

T5991u a;mﬁuﬁ":aeha pH Temp | Color | Conductivity BOD COD TDS SS TKN | TP
(au.u/3)
inluvethinaaiing - 7.84 - Y 17.13 280 23,130 | 26,250 | 890 6 |18
1199n31N Aerated - 7.91 - Ta 0.6 4 19 - 1 - -
lagoon
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an
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T5991u Qmﬁuﬁ'}aﬁh\‘l pH Temp | Color | Conductivity BOD COD TDS SS TKN | TP
(au.u/3)
e 90 10 54 | qulidl 0.62 1 14 9,520 0.3 2 |03
a
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T5991u Qmﬁuﬁ'}aﬁh\‘l pH Temp | Color | Conductivity BOD COD TDS SS TKN | TP
(au.3/9u)
DIANNTATY NIUATS - - - - - - - - - - - -
GRRZ
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ANURIDE pH | Temp | Color | Conductivity | BOD coD DS SS TKN | TP
(au.u/3)
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Aerated Lagoon
Tssruealoansgn | tdennd 580 4.40 50 AU 58.00 61,670 | 146,650 - 30,550 - -
an
hésaain 100 1310 | 49 | qulad 2.08 19 160 - 30 - -
a
iluvethinaaiing - 7.62 - Y 33.50 800 23,700 | 19,890 | 5700 | 1,390 | 22
159U0a.108.015871 | WINaInsyuY - 8.38 - | Talund 0.17 2 18 120 24 3 105
Aerated Lagoon
15991051703 hidonindn 652.5 438 | 45 YU 65 72,500 | 182,200 - 63,750 - -
an
thénadamin q 598 | - | du 1.10 420 930 : 49 - -




anslua

T5991u Qmﬁuﬁ'}aﬁh\‘l pH Temp | Color | Conductivity BOD COD TDS SS TKN | TP
(au.u/3)
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d
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A15199 2 - 2 NMSULEaNDFRAY N.A. 2550 - 2559

e s . Ysuunsiwd | yarinsduda 1
.. HAANDIIANUILYN NNADING
(KGM/LTR) (v ) Usene
W.A. 2550 LaﬁaLLaanaaaa"ﬁ' 2207.1000 24,000 682,353 Australia
blldassnmd ) 173,031 21,195,671 Germany
ANULIILDANDEDA
TneUSunnsaaus 3,000 386,961 Spain
Yoz 80 vuly 43,332 3,678,914 France
9,421 1,185,402 United Kingdom
137,200 3,534,269 India
20,944 289,100 Japan
10,008 1,047,374 Malaysia
576,000 19,133,999 Singapore
966,000 26,595,696 Vietnam
37U 1,962,936 77,729,739
lefiausanogeadl 2207.2011 763,240 23,113,657 Australia
AT WoANeTET 329,915 8,706,503 Belgium
TngUsunsiiusosay
99 34,000 1,126,951 Canada
136,190 3,947,898 China
71,122 1,762,488 Indonesia
1 5,572 Japan
410,190 12,006,033 Korea, R
290,560 7,687,219 New Zealand
1,230,506 24,307,339 Vietnam
20,000 621,688 South Africa
33U 3,285,724 83,285,348
?]Ius] 2207.2019 4,000 179,148 Australia
68,000 2,211,499 Canada
1,134 57,365 Germany




do . Ywaumsdudr | gadnsiddn 1310
W.A. LLaaNaddaanNuUIlun WNABDINT
(KGM/LTR) (v ) Usene
1,120,778 4,635,859 United Kingdom
48,000 1,277,526 Indonesia
350 45,698 Japan
138,920 2,996,050 New Zealand
731,200 14,414,101 Vietnam
1,853,803 41,970,108 South Africa
33U 3,966,185 67,787,354
?Jiuﬂ 2207.2090 5,240,556 161,551 Australia
2550 3146] 2207.2090 5,610,577 170,000 Canada
54,830 80 Germany
1,381,457 33,805 United Kingdom
13,800,569 533,737 Indonesia
962,323 36,320 New Zealand
55,786 189 United States
26,762,616 1,315,739 Vietnam
21,735,135 874,257 South Africa
34 75,603,849 3,125,678
- e 2207.1000 903,530 22,832,374 Australia
2551 LOYVIaLaNaTaN
il gulasanw i 178,995 23,813,280 Germany
ANULTILDANDTDS 4,300 623,541 Spain
Tmaﬂ’%mm*if??al,wi 62,800 5,457,042 France
Z90az 80 Gﬁ’uw 3,300 511,577 United Kingdom
156,800 4,801,899 India
1,347 400,956 Japan
27,174 3,038,193 Malaysia
288,000 9,273,719 Singapore
15 15,779 United States
1,620,000 50,904,008 Vietnam
464,584 13,057,855 South Africa




cdo w no Ywaumsdudr | gadnsiddn 1310
WA LaaNdFBANUIYN WNAABINT
(KGM/LTR) (um) Usznd
s 3,710,845 134,730,223
lofialoanegead 2207.2011 926,374 31,849,451 Australia
AT OAN0B0R 205,708 6,146,457 Korea, R
IneUsunsiiusesay
99 290,560 8,346,367 New Zealand
188,400 3,539,373 Pakistan
140,000 4,706,208 South Africa
33U 1,751,542 54,588,356
’edjius] 2207.2019 6,000 319,427 Australia
2,592 162,246 Belgium
238,000 8,069,692 Canada
307 40,309 Germany
136,590 5,612,905 United Kingdom
20 347 Italy
14 4,732 Japan
16 22,573 Korea, R
2551 ’Su€] 2207.2019 46,603 932,593 New Zealand
16,000 531,499 Singapore
1,382,880 34,337,381 Vietnam
2,353,348 55,723,684 South Africa
33U 4,182,370 105,757,388
Buq 2207.2090 99,163 2,748,470 United Arab
Emirates
126,612 4,080,158 Australia
34,000 1,008,631 Canada
2 874 United Kingdom
853,543 21,659,535 Indonesia




cdo w no Ywaumsdudr | gadnsiddn 1310
W.A. LLa8aNagaanuILtUn NNABINT
(KGM/LTR) (um) Jszne
15,600 897,715 India
11 10,307 Japan
45,705 1,207,198 Korea, R
72,640 1,937,186 New Zealand
1,022,917 21,502,559 Pakistan
245,793 5,374,201 Vietnam
565,791 15,479,112 South Africa
33U 3,081,777 75,905,946
2552 \eiiaueanegedi 2207.1000 2,042,902 53,866,194 Australia
lilduasanm i . 127,271 18,626,346 Germany
AITULLIILLDANDTDA
TneUSinnsmauados 4,700 651,556 Spain
av 80 Fuly 20,460 2,105,784 France
13,720 2,287,691 United Kingdom
200 145,006 Hong Kong
23,153 541,048 Indonesia
156,800 5,174,145 India
160,261 6,131,651 Japan
13,273 629,733 Korea, R
13,516 1,519,484 Malaysia
10 15,477 Singapore
85 77,633 United States
759,002 26,588,731 Vietnam
3,117,098 75,813,657 South Africa
37U 6,452,451 194,174,136
2552 lefiausanogeadl 2207.2011 458,838 15,722,529 Australia
AINYLTIUDANBEDS 197,075 5,631,466 Belgium




cdo w no Ywaumsdudr | gadnsiddn 1310
.. LAANBIANUILUI NANDINT
(KGM/LTR) (um) Uszined
e fnesifuiovas 258,300 7,280,952 United Kingdomn
99
16,000 493,859 Indonesia
91,279 2,570,847 Korea, R
363,200 10,914,765 New Zealand
350,863 7,443,388 Pakistan
22,699 509,691 Singapore
89,148 1,622,898 Vietnam
200,000 6,324,145 South Africa
374 2,047,442 58,514,540
’edjius] 2207.2019 6,000 272,527 Australia
272,000 9,542,015 Canada
12,960 443,729 Germany
708,112 21,870,694 United Kingdom
282,600 5,554,070 Pakistan
113,200 2,543 602 Singapore
1,401,600 30,303,086 Vietnam
1,590,600 34,504,849 South Africa
R 4,387,072 105,034,572
Bun 2207.2090 1,672 1,251,377 United Kingdom
704,000 19,811,700 Indonesia
72 28,534 Italy
23,878 641,796 Japan
45,841 1,373,110 Korea, R
1,572,938 33,079,541 Pakistan
1,223,784 23,027,804 Vietnam
374 3,572,185 79,213,862




do . Ywaumsdudr | gadnsiddn 1310
W.A. uwaanadaanun NNADINT
(KGM/LTR) (vn) Udssind
2553 Laﬁal,l,aaﬂaaaéﬁ 2207.1000 1,600 523,034 Australia
bilsiwasanm § 5 1,502 Switzerland
AU ILDANBERA
Iﬂ&ﬂ%uﬁ@]i@zﬂm 152,988 23,344,774 Germany
Sovaz 80 Yuly 3,000 330,177 Spain
42,210 3,929,509 France
5,567 743,526 United Kingdom
2553 Laﬁal,l,aaﬂaaaéﬁ 2207.1000 235,224 6,589,865 India
Tilawlasann & 108 213418 Japan
AU ILDANDERA
Iﬂﬂﬂ%yﬁmiﬁgﬁm 114,270 6,041,701 Korea, R
Soway 80 AUl 74,700 8,757,011 Malaysia
4,100 602,774 Netherlands
4 15,694 United States
943,000 30,861,510 Vietnam
3,777,971 86,282,713 South Africa
33U 5,355,067 168,237,204
fiaLeanagead 2207.2011 811,574 28,665,990 Australia
ANULIILDANDEDR
allaNennegen 86,253 2,683,167 United Kingdom
TngUsunasiiusevay
99 23,750 734,197 Japan
- 453 Netherlands
72,640 3,032,798 New Zealand
46,394 1,140,460 Pakistan
1,744 572,290 Singapore
24,160 619,280 Vietnam
600,002 17,976,815 South Africa
33U 1,667,017 55,425,450
?]Ius] 2207.2019 226,000 6,777,744 Canada




cdo w no Ywaumsdudr | gadnsiddn 1310
.. LAANBIANUILUI NANDINT
(KGM/LTR) (um) Uszined
62,194 2,127,872 Germany
592,730 19,273,980 United Kingdom
20 90 ltaly
25 16,900 Japan
205,628 4,973,863 Singapore
26 4,804 United States
1,970,560 49,717,947 Vietnam
2,064,090 49,176,464 South Africa
374 5,121,273 132,669,664
?Jius] 2207.2090 3,200 999,993 Australia
64,615 1,971,988 United Kingdom
752,003 21,685,527 Indonesia
1,629,155 39,834,917 Pakistan
5,237,516 121,864,055 Vietnam
2553 374 7,686,489 186,356,480
2554 \efiaueanegedi 2207.1000 - 7,651 Belgium
Tilaulasanw & ( g 10,574 China
AITULLILLDANDIDE
IWEJU%MWW{;?JLL@%@EJ 132,603 17,094,967 Germany
az 80 Y 2,500 285,307 Spain
65,720 6,746,503 France
7,358 1,239,069 United Kingdom
91,830 2,640,508 India
288 320,556 Japan
127,200 7,070,980 Korea, R
23,400 2,637,541 Malaysia
3,960 582,245 Netherlands




cdo w no Ywaumsdudr | gadnsiddn 1310
.. LAANBIANUILUI NANDINT
(KGM/LTR) (um) Uszined
- 1,031 Taiwan
- 207 United States
938,000 30,376,687 Vietnam
4,695,026 128,939,384 South Africa
94U 6,087,893 197,953,210
lofialoanegead 2207.2011 698,189 27,339,018 Australia
AT OAN0B0R 96,337 3,063,541 Belgium
IngUsunsiiusesay
99 142,250 4,260,323 United Kingdom
161,248 4,515,234 Pakistan
8,400 1,938,818 Singapore
16 2,623 United States
382,297 9,779,947 Vietnam
427,201 13,528,970 South Africa
PPty 1,915,938 64,428,474
?ius] 2207.2019 384,000 12,731,622 Canada
230,310 11,324,630 United Kingdom
800 122,392 Japan
2 1,322 Korea, R
200 171,677 New Zealand
571,413 16,269,451 Singapore
1,079,348 28,744,066 Vietnam
1,947,862 55,548,840 South Africa
2554 94U 4,213,935 124,914,000
?]'w] 2207.2090 8,000 2,429,222 Australia
213 151,000 Czech Republic
1 791 Spain




cdo w no Ywaumsdudr | gadnsiddn 1310
.. LAANBIANUILUI NANDINT
(KGM/LTR) (um) Uszined
14,307 9,551,226 United Kingdom
880,000 25,359,455 Indonesia
1,731,755 47,476,846 Pakistan
241 76,831 United States
3,384,511 83,536,390 Vietnam
PIREY 6,019,028 168,581,761
2555 \efiaueanesodd 2207.1000 8,050 2,510,643 Australia
TalleUasann ( 228 33,799 China
AITULLIILLDANDTDA
Iﬂaﬁmméﬁgﬁm%’aa 157,802 18,655,993 Germany
a 80 Ty 3,192 342,212 Spain
71,740 1,235,167 France
9,107 1,528,222 United Kingdom
16,160 643,616 Indonesia
120,000 3,544,818 India
102 3,776 Italy
3,012 2,021,176 Japan
89,050 5,083,578 Korea, R
32,400 3,918,546 Malaysia
3,960 578,178 Netherlands
226,324 2,258,160 Singapore
- 884 Taiwan
34,247 4,102,437 United States
727,544 25,711,358 Vietnam
5,136,157 139,617,548 South Africa
94 6,639,075 211,790,111
2207.2011 164,944 6,614,132 Australia




cdo w no Ywaumsdudr | gadnsiddn 1310
W.A. woanageanuYn | WAnaINg
(KGM/LTR) (um) Jszne
oiiausanagead 5,200 1,024,205 Indonesia
ATAUIEANEBEH 259,649 10,528,032 Japan
IngUSunsiiuioas
99 6 262,093 Korea, R
218,990 5,667,855 Pakistan
2555 Lofialoanagead 2207.2011 800 157,365 Singapore
FTLRLEAN TR 144,004 3,823,611 Vietnam
TneUSunsiiusoas
99 282,527 9,615,733 South Africa
37U 1,076,120 37,693,026
ﬁuﬂ 2207.2019 224,000 8,724,047 Canada
518,680 22,142,920 United Kingdom
355,200 13,448,329 Indonesia
1 1,635 Netherlands
3 10,645 Singapore
1,218,160 31,775,382 Vietnam
3,204,732 102,481,052 South Africa
37U 5,520,776 178,584,010
’:Ji‘u"] 2207.2090 40,506 773,972 China
102 34,973 Germany
180,943 24,180,150 United Kingdom
384,000 13,279,420 Indonesia
10 4,549 Japan
1,170 127,156 Korea, R
2,081,077 57,954,716 Pakistan
3,717,398 87,955,383 Vietnam
Ry 6,405,206 184,310,319
2556 2207.1000 5,800 1,622,531 Australia




do . Ywaumsdudr | gadnsiddn 1310
WA waanagaanun NANDING
(KGM/LTR) (vn) Udssind
\eiiaueanegedi 131,930 16,051,721 Germany
bilsiwasanm § 6,720 783,595 Spain
AU ILDANBERA
Iﬂ&ﬂ%ummzﬂlm 313,060 17,067,790 France
$ouay 80 AUl 10,155 1,703,623 United Kingdom
240,000 6,241,390 India
1,885 1,022,426 Japan
89,040 5,063,848 Korea, R
3,960 596,418 Netherlands
667,408 23,237,053 Singapore
- 601 Taiwan
152 92,307 United States
1,041,424 38,955,942 Vietnam
2556 LaﬁaLLaaﬂaaaéﬁ 2207.1000 4,181,554 102,838,606 South Africa
Tilawlasann &
AULSILDANDEDA
TngUSinmsmaLs
Savar 80 JulY
34 1,469,958 73,390,395
lfialeansgead 2207.2011 2 1,677 Australia
ANULIILDANDEDR
aliaNLennegen 2 802 United Kingdom
TagUsunng Wuses
as 99 2,800 570,219 Indonesia
18 29,599 Japan
289,612 7,902,933 Pakistan
199,200 5,282,308 Vietnam
343,689 11,927,837 South Africa
835,323 25,715,375
256,000 9,773,967 Canada




cdo w no Ywaumsdudr | gadnsiddn 1310
.. LAANBIANUILUI NANDINT
(KGM/LTR) (um) Uszined
140 17,496 China
200 64,691 Germany
242,838 10,378,067 United Kingdom
464,000 15,781,226 Indonesia
36 16,722 Japan
176,068 5,068,796 Pakistan
1,639,663 40,723,234 Vietnam
PIREY 1,612,076 49,408,589 South Africa
Buq 2207.2090 2 6,265 China
10 2,422 Germany
1 518 Denmark
800 194,062 Ecuador
16,000 1,613,419 France
99,316 21,873,670 United Kingdom
176,000 6,594,814 Indonesia
3 3,802 India
274 54,195 Japan
50,388 2,601,275 Korea, R
1,928,956 45,528,877 Pakistan
10 20,696 United States
2556 Sus] 2207.2090 4,926,793 120,460,604 Vietnam
2,033,365 64,909,190 South Africa
94U 9,231,918 263,863,309
2557 \efiaueanasedd 29071000 6,000 1,945,974 Australia
lailauwasanin & 1 2,602 Brazil
ANLLIILDANDTRR 167,593 22,005,831 Germany
3,960 562,932 Spain




cdo w no Ywaumsdudr | gadnsiddn 1310
WAL LAaNaIaaNUILUN WNABINT
(KGM/LTR) (um) Usznd
TneUSunssauddos 312,320 24,498,407 France
a 80 Y 6,860 2,565,659 United Kingdom
49,291 2,489,705 Indonesia
280,000 7,687,321 India
136 148,008 Japan
114,480 6,840,187 Korea, R
4,500 669,793 Malaysia
129,280 5,342,110 Singapore
990,200 36,041,841 Vietnam
6,157,456 160,038,784 South Africa
< 940,641 68,746,626
\ofiauoanagadd 9207 2011 5,400 639,832 China
AU ILDANDEDA 94,875 3,255,025 United Kingdom
InsUSunsiiusoas 1,900 459,630 Indonesia
99 4 77,197 Korea, R
1,717,698 45,517,805 Pakistan
652,794 17,662,076 Vietnam
443,735 14,270,932 South Africa
< 2,916,406 81,882,497
§Uﬂ 2207.2019 64,000 2,459,047 Canada
32,000 1,220,514 China
21,745 1,216,678 Germany
80,312 4,797,925 France
123,681 5,148,915 United Kingdom
592,000 21,438,407 Indonesia
290 122,119 Korea, R
1,204,410 30,523,495 Pakistan
6,092,675 151,325,217 Vietnam
< 8,211,113 218,252,317
§Uﬂ 2207.2090 232,449 7,947,517 China
206 88,114 Germany
35 9,668 Denmark
S‘u‘] 2207.2090 2,100 562,963 Ecuador




de s Y Ywaumsdudr | gadnsiddn dnd1aan
N.A. WOANBFIANULUN NNABDINT
(KGM/LTR) (v ) Usene
9557 28,695 21,548,279 United kingdom
64,000 2,710,230 Indonesia
1,585 221,783 Japan
2,975 790,278 Korea, R
357,837 10,068,807 Pakistan
307,336 10,756,499 Vietnam
3,469,403 114,582,027 South Africa
4,466,621 169,286,165
U
2558 LaﬁaLLaaﬂaaaé‘ﬁ' 2207.1000 600 86,819 Australia
\/L [l v =
llduasan i 170,478 26,086,420 Germany
AULSILBANBTDR
TneUSanmsmaus 1,928 315,358 Spain
Spsay 80 AUl 311,040 19,919,722 France
10,797 2,437 669 United Kingdom
400 130,939 Hong Kong
1,366,400 43,457,004 Indonesia
280,000 8,054,457 India
348 716,755 Japan
110,400 6,370,070 Korea, R
4,500 695,143 Malaysia
1 2,104 Netherlands
660 44,074 United States
1,090,280 42,332,340 Vietnam
3,117,702 72,926,161 South Africa
33U 2,252,391 107,575,213
Lofialoanagead 2207.2011 1 8,612 Germany
AULSILBANBTDR
94,613 3,321,572 United Kingdom
lngUsunsiiusesay
99 1,140 286,489 Indonesia
180 186,567 Japan




cdo w no Ywaumsdudr | gadnsiddn 1310
W.A. waanagaanul | WAReINg
(KGM/LTR) (um) Jszne
fialeanagead 2207.2011 188,960 5,500,066 Korea, R
FTLRLEAN TR 1,609,491 40,517,029 Pakistan
TngUsunsiiusosay
99 - 388 Saudi Arabia
825,110 21,005,908 Vietnam
404,142 12,426,057 South Africa
334 3,123,637 83,252,688
5145] 2207.2019 160,000 6,327,413 Canada
2558 110,890 5,587,894 France
236,263 9,024,875 United Kingdom
292,000 11,518,276 Indonesia
16,801 1,326,798 Japan
1,132,248 24,082,849 Pakistan
5,608,380 126,745,500 Vietnam
37U 7,556,582 184,613,605
2559 LaﬁaLLaaﬂaaaéﬁ' 2207.1000 47,500 1,464,192 Australia
a.e.-w.a) | ldlaudasanin § ( 79,220 10,348,349 Germany
AULTILDAND TR
TngUSinmsmauLs 3,528 534,944 Spain
Yavay 80 Huld 6,800 771,433 France
5,008 1,092,388 United Kingdom
940,800 30,369,956 Indonesia
40,000 1,128,050 India
190 526,267 Japan
29,760 1,675,324 Korea, R
20,500 1,227,333 Malaysia
408,400 16,346,938 Vietnam
1,410,665 35,200,401 South Africa




cdo w no Ywaumsdudr | gadnsiddn 1310
WA waanageanudn | WAneIns
(KGM/LTR) (um) Jszne
374 1,173,308 49,138,236
afiausanogeail 2207.2011 140,377 4,011,737 Korea, R
FTMMUERNDBEH 778,429 18,693,912 Pakistan
InsUSunsiiusoas
99 493,431 11,988,599 Vietnam
40,000 1,345,986 South Africa
334 1,452,237 36,040,234
?ﬁus] 2207.2019 64,000 2,650,597 Canada
94,186 2,491,979 Germany
112,392 3,989,406 France
?Ji‘us] 2207.2019 96,380 3,308,333 United Kingdom
3,200 810,929 Indonesia
649,884 15,152,871 Pakistan
2,568,946 56,702,138 Vietnam
37U 3,588,988 85,106,253
Buq 2207.2090 1,600 434,322 Ecuador
2559 gus] 2207.2090 254 244,119 France
(un-na) 8,813 6,670,913 United Kingdom
32,000 1,271,228 Indonesia
74 65,612 Japan
22,850 1,554,053 Korea, R
1 7,279 Singapore
1,535 807,487 United States
1,646,430 51,005,604 South Africa
37U 1,713,557 62,060,617




A13797 3 - 3 N15E90ANLOANEFDATU W.A. 2550 — 2559 (UNFIAL-NEYAIAL)

o o YSununisdeean | yaAnsdsesn deaanluds
W.A. Laanagaandsaan WNABING
(KGM/LTR) (V) Usene
2550 LaﬁaLLaanaaaéﬁ 2207.1000 796,024 11,843,439 Australia
Eﬂléfwaaamw { . 134 Germany
1UAULIILDANDTOR
I%ﬂ%mméﬁqm 1,143,144 16,787,703 Indonesia
Yoz 80 vuly 23,118,194 326,972,442 Japan
96,451 8,988,920 Cambodia
1,985,305 32,278,218 Korea, R
228 78,144 Lao Republic
10 2,700 Morocco
1,838 141,909 Myanmar
634,800 22,130,787 Malaysia
528 15,427 Norway
10 5,519 New Zealand
712,215 11,177,112 Philippines
12,190,351 173,045,439 Singapore
5,505,534 83,733,429 Taiwan
288,000 4,687,029 Vietnam
37U 46,472,636 691,888,351
fiaLaanagead 2207.2011 5 4,796 Seychelles
ANNLTILDANDTDR 30 17,643 Taiwan
TneUsunsiiusoas
99
33U 35 82,439
’:J‘I‘w] 2207.2019 336 65,125 Germany
1 13 Indonesia
12,088,698 205,336,407 Japan




o o YSununsdsean | yaAn1sdsesn deaanluds
.4 waanageandsasn | WNRaINg
(KGM/LTR) (um) Jszne
115,443 9,729,753 Cambodia
2 342 Myanmar
871,084 13,489,349 Taiwan
334 13,075,564 228,620,989
?ﬁus] 2207.2090 a4 598,391 Australia
36,036 3,324,040 Cambodia
7,210 1,302,671 Myanmar
349 6,155,694 Philippines
2550 | e 2207.2090 1 10 Taiwan
334 43,600 11,380,806
2551 LaﬁaLLaaﬂaaaé‘ﬁ' 2207.1000 2,709,607 46,863,390 Australia
lailauvasann & ( ’ 067 Germany
AULIILDANDTDR
Iﬂaﬁmmﬁzﬁuﬁi 10,096,268 138,415,499 United Kingdom
Yauay 80 uly 35,872,560 560,531,839 Japan
2,002,843 25,702,462 Korea, DPR
580 111,840 Myanmar
861,227 26,057,529 Malaysia
5,706,395 116,525,446 Philippines
11,165,373 168,894,947 Singapore
4,049,813 79,971,891 Taiwan
TN 72,460,682 1,163,075,110
LfialLeanagead 2201.2011 36 1,061 Lao Republic
AULIILDANDTDR s 3,037 Seychelles
InsUSunsiiusoas
99
e a1 4,098
Buq 2207.2019 19 7,739 Japan




o o YSununsdsean | yaAn1sdsesn deaanluds
W.A. waANIRANdI@aN | WAABINS
(KGM/LTR) (um) Uszne
3 1,500 Cambodia
- 347 Singapore
e 22 9,586
Juq 2207.2090 40 811 Indonesia
14,648 1,163,343 Cambodia
165 35,896 Lao Republic
87 17,300 Myanmar
1 67 Netherlands
11,191,632 1,588,373 United States
1 66 Vietnam
TR 11,206,574 2,805,856
2552 \efiaueanegedi 2207.1000 48,000 1,544,509 Australia
ilauUasanin §
bildiuasann i 5,883,272 103,345,057 United Kingdom
AULSILDANDTDR
TnatBamsdous 225,049 3,899,993 Iran
Sovay 80 JulU 6,062,531 142,484,311 Japan
2552 \efiaueanegedi 2207.1000 725 132,610 Myanmar
ilauUasanin §
hilduasanm § 263,386 7,381,572 Malaysia
AULSILDANDTDR
TnatBaesdous 8,087,000 198,934,036 Philippines
Sovay 80 JulU 3,257,926 55,461,288 Singapore
8,570,079 229,060,095 Taiwan
374 32,397,968 742,243,471
oliausanagoad 2207.2011 5 2,500 Japan
AALIILOANDTOR
TneUsunsiiuesay
99
U 5 2,500
uq 2207.2019 1 2,937 Japan




deaanluds

o o YSununsdsean | yaAn1sdsesn
.. LDAN2IDAaNEaIDdN NANDINT
(KGM/LTR) (um) Uszined
36 25,584 Cambodia
386 98,775 Myanmar
3 262 Philippines
5 873 Singapore
94U 431 128,431
?J‘Iu“] 2207.2090 1 65 Hong Kong
10 211 Indonesia
6 285 Japan
100 77,042 Lao Republic
51,881 12,211,203 Myanmar
17 680 Malaysia
7,898 273,425 United States
12 144 Vietnam
PPty 59,925 12,563,055
2553 lofiaLeanssodi 2207.1000 20 4,000 China
bildudasann ) 2,066,967 31,407,585 | United Kingdom
AITULLIILLDANDTDA
TngUSunasEaus 371,000 2,950,104 India
Yawar 80 FulU 12,932,550 261,770,603 Japan
170 2,500 Cambodia
2,015,112 40,728,931 Korea, R
180 34,400 Myanmar
137,200 3,843,798 Malaysia
20,461,729 579,165,262 Philippines
2553 \efiaueanesedd 2207.1000 13,728,585 266,563,022 Singapore
lilduasanm § ) 917,432 53,748,890 Taiwan
AITULILLDANDTDA
6 1,143 United States




o o YSununsdsean | yaAn1sdsesn deaanluds
.4 waanageandsasn | WNRaINg
(KGM/LTR) (um) Jszne
TnauSinmssious
Yavay 80 TulU
374 52,630,951 1,240,220,198
lafiausanogeail 2207.2011 22,323 25,363 Germany
AULIILDANDTOR
InsUSunsiiusoas
99
373U 22,323 25,363
Buq 2207.2019 2 65 Germany
3 4,573 Dominica
- 160 United Kingdom
1 131 Hong Kong
2 432 Japan
94 36,292 Cambodia
11,745 2,215,901 Myanmar
2 223 Singapore
2 480 Taiwan
33U 11,851 2,258,257
Buq 2207.2090 1 228 Hong Kong
7,404 2,760,033 Korea, R
33 23,656 Lao Republic
96,747 21,986,041 Myanmar
- a6 Singapore
5,145 378,512 Vietnam
374U 109,330 25,148,516
2554 2207.1000 2,025,031 44,320,962 Australia




deaanluds

o . YSununsdsean | yaAn1sdsesn
W.A. waanagaandsaan NANDING
(KGM/LTR) (vn) Udssind
lofiaueanagesd 48,120 1,101,387 Brunei
TuilowUasann & Darussalam
ANULIILDANDEDR
iatieanogen 31,449 844,069 Belize
TaeUsunseae
Zeay 80 Tuly 24,000 661,501 China
6 1,000 United Kingdom
23,000 543,558 Indonesia
2554 | efiaueanesedd 2207.1000 24,859,748 571,329,182 Japan
bilsudasannm d 45 3,184 Cambodia
AU ILDANDERA
Iﬁaﬂémmmzﬂl,m' 8,286,733 191,278,398 Korea, R
Sovaz 80 YulU 1,414 70,348 Myanmar
195,032 6,036,660 Malaysia
46,521,365 1,065,188,006 Philippines
43,890,921 964,753,048 Singapore
6,222,231 138,443,488 Taiwan
1 61 United States
33U 132,129,096 2,984,574,852
LfiaLeanagead 2207.2011 1 29 China
AULIILDANDTDR P 13,977 Vietham
TngUsumsiusasay
99
U 17 14,006
’:Ji‘u"] 2207.2019 10 1,743 United Kingdom
1 a2 Hong Kong
45 36,300 Cambodia
97,514 14,775,900 Myanmar
2 a8 Philippines
7 41,474 Singapore




deaanluds

o . YSununsdsean | yaAn1sdsesn
.. LDAN2IDAaNEaIDdN NANDINT
(KGM/LTR) (um) Uszined
4 1,232 Taiwan
U 97,583 14,856,739
Buq 2207.2090 1 91 Canada
10 2,025 China
1 180 United Kingdom
3 2,024 Hong Kong
1 485 ltaly
6 1,500 Japan
2,940 824,524 Korea, R
75 6,626 Lao Republic
75,675 17,347,402 Myanmar
1 1,000 Philippines
1 580 Saudi Arabia
2 770 Singapore
2554 37U 78,716 18,187,207
2555 LaﬁaLLaanaaaéﬁ 2207.1000 4,940,604 102,532,944 China
luiloudasanin & ( s o1 Germany
AITULLILLDANDIDE
Imaﬁ"%mmfﬁ?al,wi - 265 United Kingdom
Yoz 80 Tuly 2,677,671 57,296,321 Indonesia
71,666,581 1,577,921,985 Japan
99 43,380 Cambodia
47,663,109 1,069,030,485 Korea, R
1 1,170 Lao Republic
346 57,076 Myanmar
8 4,855 Maldives
415,884 7,152,719 Malaysia




o o YSununsdsean | yaAn1sdsesn deaanluds
WA LaanNagaandiann WNAABINT
(KGM/LTR) (um) Usznd
161,552,101 3,150,309,514 Philippines
19,419,690 413,318,371 Singapore
10,706,774 242,352,969 Taiwan
11 1,076 United States
2,024,056 39,389,561 Vietnam
PIREY 321,066,938 6,659,412,782
oiiausanagead 2207.2011 1 31 Indonesia
ALLTILOAND TR
TngUsunsiiusosay
99
U 1 31
un 2207.2019 2 a2 China
23 8,067 United Kingdom
1 562 Hong Kong
21 6,185 Japan
93 66,420 Cambodia
3 1,066 Korea, R
36 1,181 Lao Republic
102,270 16,071,000 Myanmar
1 21 Philippines
200 19,504 Sweden
3 690 Singapore
7 1,309 Taiwan
2555 ’:Ji‘uﬁ] 2207.2019 1 90 Vietnam
374U 143 82,342
’:Ji‘uﬁ'] 2207.2090 1 50 China
1 300 Hong Kong




deaanluds

o o YSununsdsean | yaAn1sdsesn
W.A. LL@aNagaansadaan NNABINT
(KGM/LTR) (um) Usznd
33 1,605 Japan
12,424 5,075,819 Korea, R
50 41,579 Lao Republic
5,084 510,847 Myanmar
6 1,035 Singapore
1 124 United States
U 12,509 5,119,353
2556 LaﬁaLLaanaaaa‘ﬁ 2207.1000 2,719,119 49,557,248 United Arab
Talleudasaniw & Emirates
mmusmaiﬂaaaé . a7 China
18 USHINTAIULA
Zouay 80 Ul 4 767 United Kingdom
27,952,802 528,843,300 Japan
84 47,440 Cambodia
10,305,727 209,271,498 Korea, R
970 204,391 Myanmar
3 4,597 Maldives
1,448,192 48,381,523 Malaysia
47,828,154 907,524,824 Philippines
1 346 Russian
Federation
9,314,972 187,099,311 Singapore
10,431,426 197,591,892 Taiwan
- 200 United States
373U 110,001,454 2,128,527,384
ofialoanagead 2207.2011 1 59 United Kingdom
mmusmaaﬂaaaé 10 4,840 Myanmar




deaanluds

o o YSununsdsean | yaAn1sdsesn
W.A. Laanagaadeoan WANBING
(KGM/LTR) (um) Usznd
TngUsunsiiusosay
99
33U 11 4,899
Buq 2207.2019 1 436 United Kingdom
2556 ?iu*] 2207.2019 2 3,030 Hong Kong
1 563 Japan
2 240 Lao Republic
108,570 17,018,400 Myanmar
10 313,066 Singapore
1 296 Vietnam
374U 108,586 17,335,735
Buq 2207.2090 32 486 Germany
1 147 Hong Kong
12 600 Japan
800 43,200 Cambodia
1,602 776,022 Korea, R
183 85,030 Lao Republic
9,586 1,467,407 Myanmar
16,000 1,680,259 Malaysia
165 13,532 Pakistan
3 1,471 Singapore
37U 2,447 820,455
pss7 | tofiaueanasedi 2207.1000 - 150 Switzerland
TalleUasann
AULSILOANDTDR _ 70 China
TnaUSinmsdaus 5 375 United Kingdom




o o YSununsdsean | yaAn1sdsesn deaanluds
WA LaanNagaandiann WNAABINT
(KGM/LTR) (um) Uszined
¥peaz 80 1uly i’ 1268 india
4 320 Japan
78 39,401 Cambodia
1,071 247,164 Myanmar
1,097,059 46,757,695 Malaysia
14,506,046 357,910,069 Philippines
1 305 Singapore
2,849,243 65,258,326 Taiwan
3 750 United States
37U 18,453,526 470,215,893
Bug 2207.2019 2 9% Hong Kong
17,220 1,322,172 Cambodia
131,700 20,118,000 Myanmar
2557 37U 148,922 21,440,268
Bu1 2207.2090 6 385 Brunei
Darussalam
1 600 India
1,540 95,955 Lao Republic
653,270 24,182,785 Myanmar
37U 654,817 24,279,725
2558 | efiaueanesedd 2207.1000 3 119 Spain
bilsiwasanm § . 56 21,033 Cambodia
ANULTILDANDTDR
Iﬂaﬁmmﬁzﬁuﬁi 15,003 995,031 Lao Republic
Yaway 80 Tl 665 145,704 Myanmar
2,269,864 87,720,223 Malaysia
17,826,000 1,260,165,000 Philippines




o o YSununsdsean | yaAn1sdsesn deaanluds
W.A. Leanagaandiann WANDINT
(KGM/LTR) (v ) Usene
96,000 2,175,245 Taiwan
33U 20,207,591 1,351,222,355
fialeansgead 2207.2011 35 6,610 China
ANULIILDANDTDR 1872 233,494 Hong Kong
TngUsunsiiusesay
99 250 45,337 Jordan
1,130 150,283 Malaysia
11,750 1,282,348 Philippines
172 47,451 Vietnam
334 1,907 240,104
Suﬂ 2207.2019 141,330 22,200,000 Myanmar
334 141,330 22,200,000
?J‘I‘us] 2207.2090 2 112 Hong Kong
1,328 175,610 Lao Republic
70,307 14,081,158 Myanmar
- 168 United States
33U 71,637 14,257,048
2559 \eiiaueanegedi 2207.1000 2 30,952 Bangladesh
@e-na) | ldudasanin & 0 1,000 Japan
AULSILBANBTDR
Iﬂaﬁmmﬁzﬁuﬁi 12 14,880 Cambodia
Sovaz 80 Yuly 11,600 685,826 Lao Republic
198 19,860 Myanmar
1,196,648 41,631,107 Malaysia
2559 | ofiaueanesedii 2207.1000 7,876,000 244,156,000 Philippines
1.0.-.A. loudasanin
( ) | ildwasanmm & 1 3,600 United States
AHLSILBANBTDR
Imaﬂ%mmé?uwi 9,084,473 286,543,225
Souaz 80 YulU 61,134 Hong Kong




o o YSununsdsean | yaAn1sdsesn deaanluds
.4 waanageandsasn | WNRaINg
(KGM/LTR) (um) Usznd
64,296 Malaysia
778,237 Philippines
22,119 Vietnam
37U 125,430
oiiausanagead 2207.2011 468 61,134 Hong Kong
AULSILOANDTDR 450 64,296 Malaysia
TngUsumsiiusosay
99 7,100 778,237 Philippines
84 22,119 Vietnam
33U 918 125,430
’edjius] 2207.2019 - 347 China
- 353 Spain
5 1,736 France
33U 81,825 12,637,239
’?]‘Ius] 2207.2090 168 30,340 China
4,885 493 592 Lao Republic
18,375 6,051,655 Myanmar
33U 23,428 6,575,587




AMANUIN 3



A9 R - 1

Uw.e. aeu $1EATTAUA yaAdeaan (Fruum)
2555 1 soeud gUnsaluazausEnoy 707,712.2
2 \pesneuianed gunsallaraLUsznoy 588,398.7
3 “@szﬁLLazLﬂéaqﬂizﬁU 408,040.2
4 | dhduduesy 397,858.7
5 N9 270,153.8
6 Wiananain 263,587.2
7 AL 263,027.8
8 NANA BTN 259,768.0
9 AN MANNALALHARN A B 213,359.3
10 w2935 206,462.1
2556 1 soeud UnsaluazausEnoy 738,113.4
2 \3esneNfiunes gunsalazdulszney 537,049.3
3| dhifuduSagy 386,002.8
4 StyndinaviAsesUseiy 305,838.4
5 wndlfioust 274,939.1
6 Wiananain 270,792.0
7 HAR U 257,204.5
8 N bl 249,296.4
9 w2995 218,088.0
10 \A3psdnsnaLardIuUTEneUTeLASeIENINa 205,043.4
2557 1 soeud gunsaluazaulsEnau 789,234.8
2 \nTesnenfiumed gunsallazdrulszney 588,613.8
3 thifudusagy 363,258.4




Un.a Gyl 518N158UAY yaAdeaan (§1uum)
4 Snduazia3osUsziu 324,155.8
5 Winwanamn 311,139.9
6 \A3lfiouan 276,481.2
7 NAR U9 257,337.6
8 WH92995 kN 240,854.6
9 \n3nsdnsnakazdLUsTNOUTRRASRITNNA 231,942.1
10 9NN 193,754.8

2558 1 soeud gunsaluazaulsEnay 863,828.4
2 \3espeuiaied gunsallazaLuUsznoy 595,418.6
3 Sunduazia3osUsziu 371,071.6
q iananain 278,334.9
5 i Tudnsagy 271,424.6
6 N335l 261,316.8
7 \A30ednsnaLardIuUTEneUTnLASessNINa 238,564.9
8 NAN AN 230,427.7
9 \adlfiaust 215,346.6
10 WA IANNALATHAN B 179,253.8

2559 1 soeud gunsaluazaulsEnau 920,871.3
2 \A30IABLAINDS gunsnluazausenay 587,404.5
3 Syudiuaziadeauseiu 501,151.2
4 IANeRE IR 270,333.6
5 Wiananadn 270,152.0
6 \3ednInawavduUseneuvenAsosdngng 244,238.6
7 NAN AN 230,661.0




10

Un.a Gyl 518N158UAY yaAdeaan (§1uum)
8 LAl Aeal 214,020.8
9 %ﬁuﬁ%%gﬂ 194,989.7
WIAN WANNALasNAnue 181,310.3




AMANUIN Y



M54 ¥ - 1 S8PUITINL

v o

N ALV ULDANDIDR

3100

a1y Fauzem Jmin Uselangsna
1| Usun waslnend 911n nyunnavuAs | ddn-deesn wneds-veudn inildueinnyie
2 | USEm Weseus 911a nnnvues | ddiadlduem
3| U3 3R Bumediuty nnnvues | A Svhede-udnudndaeiad
g 3719
4 | UsEm esrianelinea 310n | nsamnavues | wildaeien wdemns wildy 9
5 UIEN Matuenen 3009 nunmavues | diduavdseaniaiiiom
6 | USEN 3 7T Nim ngwnEvIuAs | 4t s Auan Fouvely 1adldast
7| U3¥n .algde d1in nwEvues | g deoen Fo-v1vda-Uaniailinet waztinsy
8 | U3tmy e wehe 91dn | nsummaviuas |t Smviieudniaddne
9 | U3t fLe.msene Sm nyewmEmues | Wndh ede-Udneddamisnevilse,endusegy
10 | U3en g.7.8u.ndisoue nywmEvues | 4t deoen wan mdwadltlunisdeuri
oeiiel
11 | US¥n @adaiuna 91in ngwnEvIuAs | e LLaseTivammleU%ﬁa@mﬁﬁmsm‘
12 | U39 La.Apala 9100 nunnavues | g wde edin wineasns lawdn
13 | U3Em dfauns 911in nywmavues | gt Swhedaad Lﬂ%’laquﬁumzi’a@%m
14 | U3¥n nIuniinead 911n nnIIues | ddikasdvingndailine
15 | U3En agnuduunsuuy nywmavues | 4t whede-uaniad
1AM
16 | U3um elurhsy (Usswme nnnIues | ddikasdmvineyanivdug wasiedl
Tny) $11in
17 | U3un engnlneuaun nyammasuAs | wudh deeen veds-Udniedlioel in3edile
elala
18 | U3¥m Wil wadifad 91iin nnnavues | A Adanedisaeildluemis
19 | U3un nsivewnd o nnnIvIues | vewnidae diudiwazdieendui
elala
20 | U3 1BaiseR S1rin nyawmavuas | tudh wan drde-Udnued st ieiven
21 | US¥m gAunTImNTIY nyunnavuas | Smheds-yanansiad




Gl Hauzem WA Usengsia

22 | usem dule (Inewaus) nsunmamues | Uszneufammiidiuazsimineiedesdiounnd
911 theuedl

23 | UsEm lnedansiouwmes NIUNNNMILAT | WA W Ands Auaneildoue
Insd 91iim

24 | UsEm Aauld 9iin nsammamues | didhuazdsoon Mdueiliusinasieesdng

25 | U3t 1duiead. 91iin nyunnavuas | ddn-deesniaildnsignaimvngsu Janneasi

26 | U3 yun Tsdndu $afn | nsuvmamnues | fuduasdseeniad st uarnneUdn-meds

27 | U3t euifu wsh nsanmamuns | udh ved eUdniediu meiedosdng
Uszmelng 911in

28 | US¥ n3inesh e nnnIvues | ) Imdendlioe

29 | UIYw LeaLlaedud 911in nyevmvues | dndhdui laud indldaueiuazenssosud

30 | USEW lne-uau 9riin nnnavues | ddikazdvmihgduniiinens

31 | vsun Gieaen (Ine) nunnIvues | Al deeen Ards MUEn waeweiioe
d11in

32 | US¥n aguvhungiinea nyunnavuas | nedeinwilse ddhensnwlsauaziailig
3in

33 | USum leluudiaaey aunsUsims | thidiedlfae dsonngiinszdes edoang
(1978) 411im

34 | UTEm deuueunln 3110 nsammamues | it dmheudniedesiieiieddnig

Ingnenans il edosdounnd

35 | U3 lulewnsu weliAad nyewmEmues | dndn Adeendnsagy nudueivasad
4119

36 | U3t WDa.duensoald nnNNIUAs | U1 deeen wasdriiedsansiasoe 1l
ond 9110 LA

37 | USEM AUUEL.815.105Y aunsUsins | i wan v1eds eUan wedeuadiud
(ewaud) 91iin QIENNITIY

38 | USE lneanil 1l 91iin nnnNvIues | dd-deeeniaildue

39 | uswm l6idin drin nnnLvues | A venidaeinanes

40 | USYn uuTTAuazlalsey nyunnavuas | At deeen Amds-uanTanlunisneasng

3100

a o I3
LAUANEUN




a1 Hauzem WA Usengsia
41 | Um ve duFem 91 nyewnRmues | dnd deoeneddnel wdn Wiawanadin
AR

42 | U3t Fan Buwmediudu nnnIvues | A Svevandanuedsoue
wua 91

43 | u3um lnele Buvedn nnnvues | ddiadlduem
waun Bnduasn fin

44 | usEm auviaed 9110 nnnvues | A Ade-uaniaildun

45 | USYn Fiweia uoud I uAsUgY Usgnaufianisundn Yo il enusudngivy
wa1wd 911in g1UngaisLasdn Ivnaile

46 | usEm aeuvhetlad 911n agnaUsins | wan f1ds thidh dseeniaiidme thifundedu
(8fngNA18IANITEIN")

a7 | Uit fn Buwesiuduuue | nsuvwavnues | ddn aededBnudnfiud il fusinarqunsal
(Uszmelng) 311

48 | usem lueeslve 91in NFNNMILAS | NEw Wididsean Ivnedmdniuginieadl

VYA anslAdgnamMng Iy

49 | U3¥n lnyadiaun din nyunnavuas | ddnieddueiussianianiy veeninwilse

50 | USEM Negeuaunfuyll nyawmumues | Wnd desen wian wailiauet 91ms @0
(newaws) $11in

51 | U3t geamnssuthnan aunsusns | dwdn-deeen wiin vwds-uaniadlaun
Tny 4119 g 9

52 | Usun luees aveuwel nNNILAS | W1 deeen KAMANANTINIaNSNYAS
(Uszinalve) 911n vl

53 | uSow gla@e wildad 91dn | aymsusinig | wie ddn deeeniaildue e13nwlse

54 | UTEM g.le.d. 91n nnnavues | A eudniaildun

55 | usEm lunsda ased s nywnEvIuAs | 1w deoen wankavdmteds-uaniaiioe
ety (Wsewele) $17n

56 | USEW Lusuiuiin (Uszme nywnEvues | 4 il dneiuarensdand Imineds-uanadl
ny) 911

57 | u3uw lalas Ine d1dn UWNY3 N3t wagdnasdewad

58 | USEW Le.71.8.57anRA e uATUTY Wdansiedl lWvaeulany dseenduainuns

59 | UTEM 359330 971M nsammamuns | thiduedesdng iedesile il wndiunna




a1 Yau3um WA Usengsia
60 | USEM witvd 911in nnnavues | A eeaunsal wagansiedl usnistinens
drinau

61 | USEM wdadudnasin nnnIvIues | Waw Ydn deeen weendnd wndlio
1in

62 | US wed gawnes aw nnnavues | Al deeen Swhds-udningauniaad
Foadd S

63 | UM dnsaeudumes nsumuAs | dseen tudh YeuazuneAuduvn wanadin
wiuuua $1in

64 | U3em a3l Wasnelne) | nsanmumues | dwdh deeen Ands FUannIeadng il
4119

65 | US¥M Loand dnng 911in nnNNILAs | U1 deeen KaaALawN

66 | U3V 101oud drin nynnavues | ddueldue Ads Auanedisa

67 | U3un gl (Ine) 91 nyavnamuas | dnduadliue

68 | US¥W misuallsna in aunsusns | Wl dveen vieuaskanALlau

69 | U3t 1 iadiaea Ustina | nyunmaviues | didn Sevewadlsu
Ine d1im

70 | U3En e - laveud nsammamuns | ddhansied asuluuenau
wynSon 3110

71| USYn Wwigavigllew tew | njaunnamvuas | deeendudinuns , il went
waslnsd 9110 ANy

72 | U3t ledna (UsenAlne) wszuAsATegsen | Wan dseen Witheninwilee weilinel in3edle
iin (gnAeIANITAT)

73 | Ustv Wiulueesuaudin nnnEYIuAs | U Svdnendiioet dunuune
(WUszmelng) 311

74 | UTEW 1od woun W adlfa | nsamwaviues | i Svheudneiioe
dudansd 91iin

75 | USEM emnd walida e | ngammaviuas | dudn SrmheuAniheed

76 | U3t aenw land woud nnnavues | A nedeadldueg , viedmtdad

WAU 19




a1 Hauzem WA Usengsia
77 | US¥n duaSual NFNNNILAS | Smineiadldn
2AAMNTIN 1A
78 | US¥M fiTA 9110 NNNNIUAS | LAl
79 | US¥M 335 A NIUNNUVIUAT | WA NEASWINDIMT WazialAueie1ms
80 | USYW WA mougeauvud | nIuvnamnuAs | veudnansiniiuargunsnisingy
d11in
81 | Us¥m duasuinunsiny nyunnavuas | Swdedeiad
d11in
82 | USYW numwmviunsiowe nsammamues | wegunsaiiniesle-edeslimenisuimg wne
911m GH
83 | Uium galdl (Ineuaus) nnnIvIues | vwde-Uanansadl
4119
84 | Ustm wu.die.d1in nunnNvIuAs | Vit
85 | USEWM L. a.ysnn 91iin NFUNNUIIUAT | Vieds-ueUdnued s
86 | usEm ladu d1iin nnnavIues | Svdedaniiioe
87 | US¥M mapianiianwia NTUVNUMIUAT | LA 1adl
4119
88 | USEM wAlny nganm NIIMNIIMLAT | MIveUEniaTeavius Leiliel inTedle
guNInlAdlsinu 911n wedlivnanisunnd insesiieltndinermans
89 | U3t syitanfimmndivd | nsuvmamues | Sumsndeaiiedu q vnedudniadliosi
4119
90 | UTEM Vian SIdSY wadlda NFNNNMILAT | WER viwd-Uaniadiso
d1iin
91 | UM whandu e nunnavuas | Imeudnadisariuazaunsalinetmans
92 | u3¥m Iny ladu 91iin aunsUTMs | UimstenumneSeseilAtueiuazieiosgunsaii
Tlumshandide
93 | U3t Weiedou $rin NTUNNUNIUAT Pt ad
94 | U3 lwwans Wamsa nunnavues | vevaneidoue
i
05 | u3Em falrduss $1n nNNINAs | Svineadldue a1l




Gl Hauzem WA Usengsia

96 | U3t Wsdindwaila 311n aunsusins | Imdned uazansiedl

97 | U3 BuiBunsndia nysvmuvues | Ugneufamsdiaiesiadignanvingsu 1adl
Sl nufud wastedouadifusinnule

98 | U3tm Asqgliealiiiuv nunnIvIues | Imineduasiaifoe
3in

99 | U3t IAmes Laulum nyumusuAT | Bo weds vieUAnlansena aiiiag il
(Uszwmelne) 3110

100 | Us¥m Juadl 91 awsunms | devieiaiisusivnain

101 | US¥m Fioainlinead ngawITUAs | weUBnuailiug theiues
wauA afa I1iin

102 | US¥m auduailifa 911n nnnIvIues | Smvgde-uaniaisoe

103 | U3 wauen Wesinelne) | nyswmumues | Ussneudanisudnensnwilsannuile wnilioe
I11m LRI

104 | vsem Indunsiavsioue nsuMNIMLAT | Welaesilaluiut Ladliael
31in

105 | U3 Fuildng d1in aunsusins | veddendiuaviaiioe

106 | U3t §udus drn nsuvmes | eUdn-dsduaziadliusinifeatud

107 | U3¥W WesiaATIR 911in nyewmEmues | Suhede-dndananafinuaziaiiioe

108 | U3 vhineu 911in NJNNMILAT | Svnednanemng wazialldn

109 | U3t tademBeznanis NJNNNMILAT | Smineiadldn
4119

110 | U3t vauueda wilidnd nnnEIuAs | Usenaufanislssnnunds Sudneman nansoe
(Uszinelny) 311n wanaRnuaznans LAl

111 | U3 s 911 nyavmavnues | weduin-adidu ialnda iusmsiusnn

112 | US¥m 3.4. 1alinead 9110 NNNNYILAS | Fmineiadldnen

113 | V3w J.iea Sumediudu nnnNvIues | vede-Uanadlauem
wua 91n

114 | U3 gdu d17in aunsusIns | IvdwddusUssianeiinuns

115 | Us¥m Uiadlgunsal 9710 NUTNITIUAT | Teweds v1eUinTanuediiet




a1 Hauzem WA Usengsia
116 | Usm enflouudalafiond nyunnavuas | Adanieddueineashe
1in
117 | US¥n andaueidaasy nywnEvIuAs - | Wiakazdvede-uandeiadl
nMsineRs 10
118 | USHW ysmsiunu 91nn nsammamues | Swheiedosdioinenmany afldasi n1n
119 | Us¥m wilng il nsammamues | ihnsdsduinussianianiainneie wazdudn
gnamNssu I11in dsagulssinniadfasivnude
120 | Us¥w Aenddlve 91iin NINIILAS | Adazdteendus 919 wildueinnula wude
gngiusas erdesiulsniiy wagdnd
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Ethyl alcohol (Ethanol)

.. grain alcohol; pure alcohol; hydroxyethane;
drinking alcohol; ethyl hydrate

Y
H = G o= C = 0= H C,H,OH
[
H H
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ufien  78.4 °C il 13 °C
AU 0.789 g/cm®
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Disinfectant Deodorant
- Ethyl alcohol 64%,
2-Benzyl-4-chlorophenol 0.071%,

o-Phenylphenol (NO INERT USE) 0.051%.

CLINICALLY PROVEN. Kilts Germs by Millions on Contact.
st COOL MINT® LISTERINES Antiseptic hwic daify 1 Palp: 1 Prevent & Reguce Plagus
18 Proviet & Reduce Gaphvitis _® Freshen Breath B Kill Germs Between Treth

THIS FORMULA Ethyl alcohol 21.6 %
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Ethylene (petrochemical)

[meses P Fermentation (bio-based chemicals)

http://smarterfuelfuture.org
corn-ethanol-mandate
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FERMENTATION (BIO-BASED

ETHYLENE (PETROCHEMICAL)
CHEMICALS)
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are cracked and distillated to ethyle

k/'[ Ethylene (5 pts) — water (3 pt};)

Chemical rxn:
yst

[ Long chain HCs from fossil fuels }
!

Steam (T° ,AP) + Catal
Pure ethanol

® Indirect Hydration (Esterification-Hydrolysis) Process

®  Direct Hydration of Ethylene

Indirect Hydration
(Esterification-Hydrolysis) Process

Direct Hydration of Ethylene

sassco

1
Refining |
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Ethylene ethylene _—1 Purge,
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Cellulosic Ethanol

Source: http://mike-eng.com/sugarcane-harvesting-system/
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Labelling of Chemicals
1 msssunlssanuaznisaseainiiilussuuiieanunalan

i o o e e i
 lagldinauaiideiulunis i
1

| EPS ———— ———— —— —

°

" FruunUssinnanudusunsie

o o

" 3112810

" Javienasdayandnuiasndieaisiadl (SDS)

Waliifinnisaesnsanudusunsiey
Mduszuuifgatuialan

GHS implementation - world map. Click on the map to view detailed information.

B : Countriesiregions that have already implemented GHS. M : Countries/regions where GHS is voluntary.
| - Countries/regions that are in the process of implementing GHS. Bl : Countries/iregions where GHS is not implemented or not
available.

Updated: 07-01-2016 http://ghs.dhigroup.com/GHSImplementatationMap.aspx
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shoslsaneii 1 GHS

31.12.2008 Official Journal of the European Union L 3531 Country/Region EU CN us TH
code:
REGULATION (EC) No 1272/2008 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL Country/Region: European Union China USA Thailand
of 16 December 2008 Entry into force: 20/1/2009 1/5/2010 25/5/2012 13/3/2012
Obligatory from: 01/12/2010 (substances) 1/5/2011 1/6/2015 12/03/2013 (substances)

& I

on classification, labelling and packaging of substances and d a B
Directives s?,'-ua,'EEr and mo-’f}a%r—:('. and amending Regulation (EC) No 1907/2006 » 01/06/2015 (mixtures) (TN (kL)
Transition 20/01/2009 — 30/11/2010 01/05/2010- 25/05/2012-31/5/2015 12/03/2012-11/03/2013
(Text with EEA relevance) period: (substances); 20/01/2009 30/04/2011 (substances)
— 31/05/2015 (mixtures) 12/03/2012-11/03/2017
- (mixtures)
i ed Not Pyrophoric gases Pyrophoric gases  Pyrophoric gases Chemically Pyrophoric gases

unstable gases, all categories Chemically unstable
Aerosols, Category 3 Desensitized gases, all categories
explosives, all categories Acute  Aerosols, Category 3
toxicity, Category 5 Skin Desensitized explosives,
Corrosion/Irritation, Category 3 all categories

Aspiration hazard, Category 2

Environmental hazards (not

regulated under OSHA)

implemented Desensitized explosives, Desensitized

building blocks: all categories Flammable explosives, all
liquids, Category 4 Acute categories
toxicity, Category 5 Skin
Corrosion/Irritation,

TR, loddd Category 3 Aspiration

hazard, Category 2

Aquatic toxicity, Acute 2
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Chernicals (GHS), third revised edition, UNITED MATIONS, Mew York and Geneva, 2009

lex.europa.eu/LexUriServ/Le

and 3
a‘.‘w‘a'l,uﬁ Additional GHS rev. 4 (2011) has China has USA has implemented GHS rev. 3 Thailand has
. . . - v information: been implemented. implemented GHS  (2009). OSHA has implemented 3 implemented GHS rev. 3
ﬁan'mun:nﬁam:uumﬁ-luunua:nﬁﬁam-m'nun]uwnrmuannqmnu rev. 4 (2011). additional hazards: - Pyrophoric  (2009).
H0 e sEuunTsd 13 RBEIAY m.ﬂué'mﬂwaq el il 18 gases - S_ymple asphy)“ants .
Combustible dust
dsimm Globally Harmonized System of Classification and Labelling of Links: http://eur- https://s3.amazonaws.com/public-  http://eis.diw.go.th/haz/La

inspection.federalregister.gov/2012-  ws/15.pdf
04826.pdf

G Buikting blocks 7]

Flammabls gases. Cat 2
Furaphonc gases

Gty rstabir gaaes, Cal &
Chamienlly ursisble pases Cat B

s s presun, Cormprrned gas
{585 Under pressure. Licuictied gas
(Gt Lnciar prestars, Iealrigarsted bauachis gan
Banes under presuns, Disohed gas

Eyrephore ks

Prophore sckdy

SaK.hesting submances o midures, Cat |

Zef-hesng mbmarses o midures. o 3
Sutnisnces and mistures, whet n contact wih mater, s

Exgane peroies,
Crgan persvades,
Crgan perouides.
Ergane pacsutes,
Exgare perorites,

EWEufTH s

Physical

hazards

Health

hazards

Environmental
hazards

S Building blocks {7) Enjeufinus
Acute towcky, Cat 1
Acute toacky, Cat 2
Acute toacky, Cat 3
Acute owacky, Cat 4
Acute toacky, Cat &

Sercus Lye damage/Lye Irrtaticn, Cat 1
Sercus Lye damageiLye Irrfaticn, Cat 2
Sercus Lye damage/Lye Irmtaticn, Cat 28
Sercus Lye damage/Lye Irrtaticn, Cat 25
Hesmatony of Shin Serstisation, Cat 1
Resmatony of Shin Senstisation, Tat 14
Resomatony of Shin Senstistion, Cat 16
Cerm Cell Mutngeniety, Gat 14

Cerm Cell Mutngeniety, Gat 16

Germ Cell Mutngeniety, Gat 2
Carcinagrniely Cm 14

Carcinogeniely Cm 16

Carcinogenieky Cm 2

Reproducthe tneky Cat 14
Reproducthe touieky Cat 18,
Reproducthr tnideky Cat >

Reproducthr tnseky Lnstticn,

ETOT Single exposre, Cae 1

ETOT Single exposure, Cat 2

ETOT Single exposure, Cat 3

ETOT Repraed exposcre, Cat 1

ETOT Repraed exposure, Cat 2
Aaprntien Can 1

Aaprnticn hazard, G 2

M5 Buiding blocks {7} Cujeu injus
hcute hazards bo aquatic &mwOnMEn,
hcute hazards bo aquatic &mwonmen,

‘Ui‘éﬁLJWIFI’J’]SJL%UESUGIT]EJW]%J?SUU GHS

anududunsien g (17 Uszian)

®  Explosives

®  Flammable gases

®  Aerosols

®  Oxidizing gases

®  Gases under pressure

®  Flammable liquids

®  Flammable solids

" Self-reactive
substances and
mixtures

®  Pyrophoric liquids

®  Pyrophoric solids

Self-heating
substances and
mixtures
Substances and
mixtures which, in
contact with water,

emit flammable gases

Oxidizing liquids
Oxidizing solids
Organic peroxide
Corrosive to metal
Desensitized

explosives

anududuasiedoguain (10 Uszin)

®  Acute toxicity

®  Skin corrosion/ irritation

®  Serious eye damage/ eye irritation

" Respiratory or skin sensitization

®  Germ cell mutagenicity

® Reproductive toxicity

®  Carcinogenicity

®  Specific target organ toxicity
(single exposure)

®  Specific target organ toxicity
(repeated exposure)

®  Aspiration hazard

anududunsedefisindou ( 2 Uszan)

®  Hazardous to the aquatic environment

GHS, revision 6, 2015

® Hazardous to the ozone layer
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Table 2.6.1: Criteria for flammable liquids

Category Criteria
1 Flash point = 23 °C and initial boiling point = 35 °C
2 Flash point < 23 °C and initial boiling point > 35 °C
3 Flash point = 23 °C and < 60 °C
4 Flash point = 60 °C and £ 93 °C

QU 1 o’ o d (%)

AU IUNUNNITIUUNA NV UOUATE
3 = o

Usznnanudl unyReunau

Table 3.1.1: Acute toxicity hazard categories and acute toxicity estimate (ATE) values
defining the respective categories

Exposure route Category 1 | Category2 Category 3 Category 4 Category 5
Oral (mg/kg bodyweight) 5 50 300 2000 5000
See notes (a) and (b) See detailed
Dermal (mg/kg bodyweight) 50 200 1000 2000 criteria in
See notes (a) and (b) Note (@)
Gases (ppmV) 100 500 2500 20000
See notes (a), (b) and (c)
Vapours (mg/l) 05 2.0 10 20 Sg‘i.i’;’.‘:id
See notes (@), (8), (¢), (d) and (¢} Note t2)
Dusts and Mists (mg/1) 0.05 05 10 5
See notes (a), (B), (c) and (f)
Note: Guases concentration are expressed in parts per million per volume (ppmV).
where:
100 <

=2 C; = concentration of ingredient i

n ingredients and 1 is running from 1 to n:

ATE; = Acute toxicity estimate of ingredient 1

Payadmsun1saunUssnnanududunsig

#1517 (Substance)
® Test data
® Read-across/SAR-results
® Human experience (Health hazard)
" s1udeya (Database) 14y
e EU: Annex VI 984 CLP regulation
. iﬁﬂu: National Institute of Technology and Evaluation (Nite)

« ng: g1uAu3izesnuUasnfefIuaIsiAll (ww.chemtrack.org)

SAR = Structure Activity Relationships
CLP = Classification, Labelling and Packaging of substances and mixtures

A069 mﬁauaaﬂaaﬁ
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C&L Inventory
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infarmation may Earefore reguire the prioe perrmission of the Third party Dwnere. Plasss comsull the Lagal
Motice for further Information,




Summary of Classification and Labelling

(EC) Ko 12722008 (CLP Regutation)
General Information

I Musmber  EC/ List b0 €3 CAS Number Intersational Chemical [dontcation
01002005 200-578-6 (R povsipt

ATP Inssrted | Updated; CLPOO €3
CLP Elaasification [Tabis 3.1)
Classification Labeling

Hazard Claws and Catwgory Code(\] Matand Stabement Codils) | Matar) Staterent Code(s) | Supplementary hatard S2stemuet Codelx] Pctcgrams, Signal Werd Code(t)

Spechic Comcentration imits. W-Facurs Hetes

G0y
oy

D80 Clasatfication (Latle 1.2

Concmntration Lt
Clasaileation ik P Satuty Phrases indication of danger

Concentration Chafation

LT 1 F

General Information

Flam. Ug. 3
Flam. Ug. 2
Eye Irrit. 2
Flam. Lig. 2
e rri. 2
Flam. Ug. 2
Flam. g, 2
Eye Irrit. 2
Flam. Uig. 2
Flam. tig. 2

ye brrie. 2

Fam, tiq, 2

Eye Errit. 2

MY

iz

H22s

LS

(5

GHEDZ
GHSO7  EebreicEI:%
Dgr

Gusaz

GHEST

bgr

GHEOY
ogr

GHEOZ

GHSOT Byebmt i C3%
Dgr

GHsay
Dgr

GHBaT

GHEOT Evebre 2 iCz80%m
W

Dgr
GHSOZ

GHSOT Oredmt ZiC2%
Dgr

TUPAC Hamas

State/Farm

v State/Farm

State/Farm

073

v

detaits

View
dutaily

details

View
dutaily

View
dutails

View
dataity

View
dutails

Ysziananudusunsie finda FIUUTENN

¥
b9

Do

3
e

c

MYNAEAINNDELNTULTIAZNTIEATLLFBIADAINT UszLandes 2 Eye Irrit. 2 1,617
W couufivsion foandhmnseduanziazasnmssuduiandafios STOT SE 3 madu 16
Uszianges 3 (Maiiumela) mela)
W coudufivsionfoudmnseghuanzanzasmnnssuduia STOT RE 1 (i) 11
Uszameos 1 (§u)
“ mMIszmefessaiml Ussinndey 2 Skin Irrit. 2 8
aruduiivrossuuduiug Ussinndes 2 Repr. 2 7
n rnufuitesioszuuduiug Ussinndes 1A Repr. 1A 4
2 pudufivsionorsdhminsethuannzianyasnmssuduiandaion  STOT SE 3 (szuu aq
UszLamgen 3 (szuuilszam) Useam)
mnudufivteetinidmnseduamsavaninmsiududanduiien  STOT SE 1 (madiu 2
Uszanges 1 (madumela) mela)
nmifia'lﬁl,ﬁﬂmsnmaﬁusﬁuamaéﬁuﬁuﬁ: Uszivides 1 B Muta. 18 2
- nuduiiwdsundu Ussiangey 3 Acute Tox. 3 2
Anuduiwdsundu Ussiandos 4 Acute Tox. 3 1

.
G

12

15

16

18

19

ansianseulane Ussinndos 1

Uszinnanududunsie

anuduiivreaiozimmngetitameiangasnnssuduiad

Usstamgos 1 (mMadiumiela)

anuduiivre izt mangegiaameiangasannnsSudulas
Uszinnges 2

mmL‘UuaumﬂaLaauwaumaaaLLmaaﬂum Uszianges 1

) "= v g '
anulusupsessevennedanndeuluin Ussinvdeos 1

msneuziss Uszangdey 1A

nsiANIeu wazn1sIEATEIRBIReRIns Ussinvdey 1B

azossanslil Ussiandes 1

-hmﬂml,mﬂ (Not classified)

Met. Corr. 1
STOT RE 1 (MaLhius

mela)

(STOT RE 2)

Aquatic Acute 1
Aquatic Chronic 1
Carc. 1A
Skin Irrit. 1B

Aerosol 1

FUUUITENN

v
L4
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dnswey (Mixture)
" Jayan1snasaua1INEsl (test data of mixture)

" wdnnsilieales (bridging principles)

® Dilution

® Batching

® Concentration of highly toxic mixtures

® Interpolation within one toxicity category

®  Substantially similar mixtures
" JaynaasAUIENaUYRLETIHEN (available data of all

components)
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2. g1 aseineg Mdussdusznau faguSunawiinla
3. Fuunaamannaenivualy GHS wsenguang
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AIDYNLDAND 8@%1&1]@\‘1’0’5111’“ ’e;fﬁi 61.
CAS No. USun % Tnerhmiin d1509AUsZNBU (GHS)

Ethyl alcohol 95% RE¥E 100 @3 98.79 Flam. Lig. 2
Eye Irrit. 2

Flavouring Agents 1 Alansu 1.21 (ruudunseazivey
AUy Tiing fiurlinves Flavouring

.
Usznneil Agents)
Flavouring Agents Uszneld 37 wfin 1denilusedne 2 viia

Flavouring Agents CAS No. aududunsievas
#13599AUsZNBY (GHS)
Campbhor, U.S.P. 76-22-2 Eye Irrit.2B; STOT-SE 1 (central nervous system);

STOT-RE 1 (nervous system,liver); Aqua. Acute.3

Phenol, U.S.P. 108-95-2 Acute Tox. 3 Oral, H301; Acute Tox. 3 Dermal, H311; Acute Tox. 3
Inhalation, H331;

. Skin Corr. 1B; Muta. 2; STOT RE 2 l
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%l Flavouring

Agents TILA%

LLaanaaaémlmamwgm 6 n. (GHS)

Ethyl alcohol yaamarlalil Usziangas 2 (Flam. Lig. 2)
95% + Camphor,

U.S.P.

ﬂﬁi'ﬁ’]ﬁ"lEJW’Nﬂ']aEj"l\ﬁi‘ulalﬂLLﬁ&‘ﬂ"lii&’ﬁ"lElLﬁ‘ﬂWiE]

A29A1 Ussungas 2 (Eye Irrit. 2)

ansduiiufeadazitvangatiaanizianzasain
N55USUREDN Uszanges 1 (szuudszdam fu)
(STOT-RE 1, nervous system, liver);

anuuiuseaisazivangatiaanizianzasan
msfuduianiafien Ussnges 1 (Gzuuuszam
d7unanq)

(STOT-SE 1, central nervous system)

wamia?'nmnﬂ'smﬁ]ué’um'm

< L
AMUUUIUATIBVDY

¥Ua Flavouring

Agents LAY UaaN2BaEKYASENINGAS 6 N. (GHS)

Ethyl alcohol vauman il Usziamgas 2 (Flam. Lig. 2)
95% + Phenol,

U.S.P.

N159AYANAIDLNTULITUALNTTZALLABIADAIAN
Uszngae 2 (Eye Irrit. 2)

(Skin Corr. 1B)

nsneliinmsnanenusveswasaunug Ussamgas 2
(Muta. 2)

anluiivdasduazdvunsagisanizianzasainnis
Sudunagn Ussiangos 2 (STOT RE 2)

N13NANSOU WazNSIZANBLABIABRYNY Useinngas 1B @

Y] 1 J
RRIANIRGIR ﬁﬂﬂllﬂﬂﬂﬁﬂ?‘lﬂl fq]'@]i 7

Usznau / dnd anududunsieves
“ CASNo. Ui % lmeswtin d1509AUsENBY (GHS)

Ethyl alcohol 64-17-6  99.5 du 99.5 Flam. Lig. 2
99.5% Eye Irrit. 2

Psfuuudu 0.5 du 0.5 Flam. Lig. 1

533401 Eye Irrit. 2;
Repr. 2;

Muta. 1B;
Carc. 1B;
STOT-SE 3;
Asp. Haz. 1;
Aqua. Acute.2;

Aqua. Chronic. 2
(SDS ¥®4 Gasoline U. Shell)

HamMIIUUNAMULT UDUNTIY

<@ s
AUV UDUATIYVBY

UaANTRALUAIENNGAS 7 (GHS)
Ethyl alcohol vauuadball Ussimgae 2 (Flam. Lig. 2)
LA MSNANEAI9RNEE 1N TUIHAZNNTIZAT8LADIADAIA
Uszangae 2 (Eye Irrit. 2)

anuduiivdeszuuduiug Ussumeas 2

(Repr. Tox. 2)

nsfabitiansnaneiusvawaaaunug Ussngay 18
(Muta. 1B)

Asnewzse Uszinngas 1B (Carc. 1B)

LUUTUSITUAT
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cASNo.  Usnm % lawthunin IRCAECRLI O (EA0)
Ethyl alcohol 64-17-5 100 &n5 98.79 Flam. Lig. 2
95% Eye Irrit. 2
IPA (Isopropyl 67-63-0 1 flansu 1.21 Flam. Lig. 2;
alcohol) Eye Irrit. 2;
STOT SE 3

HamMIIUUNANULT LD UNTIY

Ethyl alcohol

95%

(Isopropyl

alcohol)

anududunsievas
uaanagaaklasaNNENS 7 (GHS)
apamiaalalW Usziangas 2 (Flam. Liq. 2)

A N13NAYANAIDENFULITIUALNTIZAELABIADAIAT

Usznngos 2
(Eye Irit. 2)

GHS Label

ISOBUTYL ALCOHOL

CAS Number: 78-83-1

DOT Number: UN 1
DANGER b
Highly flammablo liquid and vapor. Causas sarious aye

damage. May cause drowsiness and dizziness.

Keep away from heatjsparks/open Rames/hot surfaces. No smoking.
Avoid breathing fumes/mist/vapors/spray. Wear protective gloves/

4. YpANULARS

e

) protective clothing/eye protection/face protection. IF IN EYES: Rinse cau-
AMULTUDUNTNY iyl Vst T sevacal ihubes. Rt el s et
Continue rinsing.
v [
5. UBAITIX N
Fill Welght: 123.45 Ibs. Lot Ne.: 6305051700

Gross Weight: 145,60 Ibs.
Fill Date: 10/9/2013

MPRINTNWS“! 555 N. Commons Dr. * Aurora, IL. 60504 * §00.433.4512 * www.imprint-e.com J

FLAMMABLE LIQUIDS

(CHAPTER 2.6)
Hazard category Signal word Hazard statement
] Danger H224  Extremely flammable liquid and vapour
2 Danger H225  Highly flammable liquid and vapour
3 Warning HI26  Flammable liquid and vapour
Precautionary statements
Prevention Response Storage

P210

P33

P20

P24l

Heabilan!

Keep away from heab'sparks/open Mameshat
surfaces.~ No smoking.

Manufacturcr/supplier or the competent authority to
specify applicable ignition source(s). P370 + P3TE

Keep container tightly closed,

Ground/Bond container and recebving equipment

- ifelectrostatically sensitive material is for reloading,

= if product is volatile so as o generate hazardos
atmosphere.

Use explosion-proof electricalventitating/

P303 + P361 + P353 P403 + P235

IF ON SKIN jor halr): RemoveTake off | Store In a well
immediately all contaminated clathing. | place. Keep coal.
Rinse skin with water/shower.

<o i accordance with
localregional/national internationa
regulations (to be specified).

In case of fire: Use . for extinction.
. Manufacturer/supplicr or the competent
authority 1o specify appropriste media.

- ifwater increases risk.




Safety Data Sheet (SDS)

wnasfiuansdayaianizves maailiadidue eafiv dneuanuludunsie iy

3514 n1siusnen n1svuds n1sinsanazn13ann1saue telinisaiunisiiefiuans

wwlulvagregndesuazasade

1. deyaneafivansialdl uazusendndnuazvtodming 8. msmugumsiududauwaznisdesiudediuyana

(Identification of the substance/preparation and of (Exposure Controls/Personal Protection)

the Company/undertake) 9.  auauAMAluaznIBAIN

2. foyaszynanuliudunse (Hazards Identification) (Physical and Chemical Properties)

aaa

3. dauvszneuuasdayaieafiudunau 10. anustesuazalitenisaiinufizen

(Composition/Information on Ingredients) (Stability and Reactivity)

4. 1msn1sugunwenuna (First Aid Measures) 11. dayaduiiuinen (Toxicological Information)

5. 4IATN1THAYWES (Fire Fighting Measures) 12. Hoyaidsilian (Ecological Information)

6. unsmsdansiiiesinnanndaluavesansiasgfig 13. WMIN13N15M9A (Disposal Considerations)
(Accidental Release Measures) 14. '('J'au“aﬁw%'umiﬂudﬂ (Transport Information)

7. foufilumsliuaznisfiuine (Handling and Storage) 15 dayativaiungdavsdu (Regulatory Information)

- o

I 16. wag‘aﬁu (Other Information) |

enasvayanuUaanny
Safety Data Sheet

SDS

Safety Data Sheets

1Hii SDS I the GHS, Material Safety Data Shests
MSDS O (MSDS) are to be redesigned as
XX NN SafetyDataSheets (SDS)
The GHS standardizes the content and formatting of SDSs into a strict 16 PART DOCUMENT with a set order
k ‘o Mamrd) C gy Composition/ ‘o prstaig
sw Firefighting % Accidental ’a Handling & Py
Measures s ReleaseMeasures W Storage porsonal Potection
9 ® ° a 10 °¢ & n 12 l
o Chemicalpopedes <0 m e b d .

1 1 15 1%
Disposal Transportation Other

w
S

anwaznsuansdayalu SDS
=iladne dunszdu Faau
"nandeensldan flidamu wu
° N.A. 3a N/A
° ‘may be dangerous/hazardous’
° ‘Harmless’
° ‘no health effects’

© ‘safe under most conditions of use’
" Jaufjinsineg desaunsaufialiass

fis11: Mark Selby, Preparation of Safety Data Sheets, 2008 §14lns ¥¥yuiia asTef, n1ssuunamndudunse, 4 dsnau 2559

danarsninaulvansiall

91UTBEIHAY
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W1 1a35N15NUSNE rRaUENY VUAY
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Ethanol 99,9% Page 10f 7

ﬁ') ? Ej N FH SAFETY DATA SHEET

Ethanol 99,9%
S .
DS o SDS conform REGULATION (EC) No 1807/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
concerning the Regi , Evaluation, lion and of Chemicals (REACH), Annex Il - EU

Em SECTION 1: Identification of the substance/mixture and of the

company/undertaking

Dale issued 20.08.2014

1.1. Product identifier

Product name: Ethanol 99,9%

Chemical name Ethyl alcohol

Synonyms methyl carbinal

REACH Reg. No. 01-2119457610-43-x300¢

GAS no, 64-17-5

EC no. 200-578-6

Index no. 603-002-00-5

Article no. 12110000

1.2. Relevant identified uses of the substance or mixture and uses advised against
Use of the p For the prep: of paints and as a solvent. Disinfectant. Antiseptic.

Antifreeze liquid. General purpose cleaner.

1.3. Details of the supplier of the safety data sheet

Company name Fred Holmberg & Co AB
Office address Geljersgatan 8

Postal address Box 80056

Postcode S-216 10

City Limhamn

Country Sweden

Tel +46 (0)40 1679 20

Fax +46 (0)40 16 22 95
E-mail info@holmberg.se
‘Website http:/iwww holmberg sefen/
1.4. Emergency telephone number

SECTION 2: Hazards identification
2.1. Classification of substance or mixture

Classification according to F;R11

67/548/EEC or 1999/45/EC

Classification according to Flam. Liq. 2;H225;

Regulation (EC) No 1272/2008 Eye Imrit. 2;H319;

[CLPIGHS]

Additional information on Specific concentration limits: Ethanol = 50% -> Eye.Irrit.2 H319

classification —_—
2.2. Label elements
Hazard Pictograms (CLP)

Signal word Danger
Hazard statements H225 Highly flammable liquid and vapour.
H319 Causes serious eye iritation.
Precautionary statements P210 Keep away from heat/sparks/open flames/hot surfaces. — No smoking.

P233 Keep container tightly closed.

P240 Ground/bond container and receiving equipment.

P241 Use explosion-proof electrical/ventilating/lighting//equipment.

P242 Use only non-sparking tools.

P243 Take precautionary measures against stalic discharge.

P264 Wash thoroughly after handling.

P280 Wear p! ive gl [protective clothis p ion/face protection.
P303 + P361 + P353 IF ON SKIN (or hair): Remove/Take off immediately all
contaminated clothing. Rinse skin with water/shower.

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and easy to do. Continue rinsing.
P337 + P313 If eye irritation persists: Get medical advice/attention.

P370 + P378 In case of fire: Use for extinction.

P403 + P235 Store in a well-ventilated place. Keep cool.

P501 Dispose of contents/container to

Emergency telephone 112 (Europe) 2.3. Other hazards
Other hazards Not known. 34
SECTION 3: Composition/information on ingredients
3.1. Substances SECTION 6: Accidental rel Ires
g::’-“a?“ g’:gﬁﬁﬁ“:L ‘F:'ﬂ::iﬁca““" ::2‘;"‘5 6.1. Personal precautions, protective equipment and emergency procedures
anol no.: 64-17-5 N 1 X " N N " N " N
EC 0. 2005786 Flam. Liq, 2; H225 Personal protection measures Ensure suitable personal protecfion (including respiratory protection) during

Index no.: 603-002-00-5
Synonyms: Ethanol

SECTION 4: First aid measures
4.1. Description of first aid measures

Inhalation Move the exposed person to fresh air at once. Get medical attention if any
discomfort continues.

Skin contact Remove contaminated clothes and rinse skin thoroughly with water.

Eye contact Immediately flush with plenty of water for up to 15 minutes. Remove any
contact lenses and open eyes wide apart. Get medical attention

Ingestion NEVER MAKE AN UNCONSCIOUS PERSON VOMIT OR DRINK FLUIDS! Do

not induce vomiting. Rinse mouth with water. Get medical attention if any
discomfort continues.

4.2. Most important symptoms and effects, both acute and delayed

Information for health personnel Treat Symptomatically. Do not give victim anything to drink if he is
unconscious.

4.3. Indication of any immediate medical attention and special treatment needed

Specific details on antidotes No recommendation given.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media Extinguish with alcohol-resistant foam, carbon dioxide, dry powder or water
fog

5.2. Special hazards arising from the substance or mixture

Fire and explosion hazards HIGHLY FLAMMABLE! Solvent vapours may form explosive mixtures with air.

Hazardous combustion products Fire creates: Carbon monoxide (CO). Carbon dioxide (CO2).

5.3. Advice for firefighters
Fire fighting procedures No specific fire fighting procedure given.

removal of spillages in a confined area. Ventilate well. Stop leak if possible
without risk_ Avoid contact with skin and eyes. Do not breathe vapour. For
personal protection, see section 8.

6.2. Environmental precautions

Environmental precautionary Awoid discharge into drains, water courses or onto the ground.

measures

6.3. Methods and material for containment and cleaning up

Cleaning method Dam and absorb spillages with sand, earth or other non-combustible material

Collect spillage in containers, seal securely and deliver for disposal according
to local regulations.

6.4. Reference to other sections

QOther instructions Information om exponering / personligt skydd och aviallshantering finns i
avsnitt 8 och 13. {Information regarding exposure / personal protection and
disposal, see section 8 and 13).

SECTION 7: Handling and storage

7.1. Precautions for safe handling
Handling Keep away from heat, sparks and open flame. Take precautionary measures
against static discharges. Mechanical ventilation may be required.

Protective Safety Measures

Advice on general occupational Provide easy access to water supply and eye wash facilities.
hygiene
7.2. Conditions for safe storage, including any incompatibilities

Storage Keep away from heat, sparks and open flame. Ground container and transfer
equipment to eliminate static electric sparks. Store in a cool and well-
ventilated place.

7.3. Specific end use(s)

Specific use(s) Mot enterad.




SECTION 8: Exposure controls/personal protection
8.1. Control parameters P
Soui;:r'::tlonal skl i I\;::Huﬂe::ﬂnn Value TWA Year S DS : LLa a ﬂ a aa a LLU a q aﬂ f] W
Ethanol CAS no.; 64-17-5 8-hour TWA: 1000 ppm 2011
EC no.: 200-578-6 8-hour TWA: 1920 mg/m3
Index no.: 603-002-00-5
- Synonyms: Ethanol

Other about Maorske g T FOR-2011-12-06-1358 vedlegg 1.
limit values Etanol: 8 t.: 500ppm, 950 mg/m3 (2003) ° P eme
8.2, Exposure controls Fisher Scientific
Occupational exposure limits Provide ad it Observe Qccupational Exposure Limits and
inimise the risk of i of vapours. F ive gloves and goggles are . . ]
et Provide quick drench. Part of Thermo Fisher Scientific
SAFETY DATA SHEET
Creation Date 09-Jul-2009 Revision Date 21-Feb-2017 Revision Number 2
1. Identification
Respiratory protection Product Name Ethanol, Anhydrous (Histological)
Respiratery protection Respiratery protection must be used if air ion exceeds P Cat No. : A405-20; A405F-1GAL; A406P-4
level. Use respiratory equipment with gas filter, type A2,
Hand protectlorl Synonyms Grain alcohol, denatured; Ethyl alcohol, denatured; Ethyl hydroxide, denatured
Hand protection Use protective gloves. Chamical resistant gloves required for prolonged or Recommended Use Laboratory chemicals.
repeated contact. Gloves of nitrile rubbar, PVA or \iton are recommended.
Uses advised against Mo Information available
Eye I face protectlon Details of the supplier of the safety data sheet
Eye protection Use safety goggles or face shield in case of splash risk.
Company Emergency Telephone Number
Skin protection Fisher Scientific CHEMTREC®, Inside the USA: 800-424-9300
Skin protection (except hands) Wear appropriate ciothing to pravent any possibility of skin contact. ?;? Fal:?r?em 537’;91 . CHEMTREC®, Outside the USA® 001-703-527-3887
Hygiene / Environmental :

Tel: (201) 796-7100

Specific hygiene measuras ‘Wash hands after contact.

2 CFR Y10 12000

Flammatse quias Catepery 2
fsenous Eye DamageEye imtaton Catagory 2
et Lo cegan Seaicity (g mspstarm) Cagery 1
I . OBl narve,
i Catagory 1

Tarpet Orgam - Kxiney, Liver. spleen, Biood.
Lol Efoments.
Signal Ward
1azard Slalemants

fammatie kquid and vapor

serious eye Ariation

Causes damige ¥ oepans
Causag daMBga 42 BOANE Ihesugh proioRGad of Aa1ed Rpatire

3. Composition / information on ingredients

Ethyl alcohol 654-17-5 91-92

s b Methyl alcohol 67-56-1 <5
i L R, Meihylisobutyl ketone 108-10-1 1.0-2.0

st Ethyl acetate 141-78-8 1-2
LUise personal ploleciive squipment ol fegured
mﬂn ‘mh::w mnwmu oty Aher hasding Hexane 110-54-3 =1
gn:u';hmmmmmmssuw Toluene 108-88-3 =0.1
e iy S st amesh p— Ligroine 8032324 =01
Kaag eatunar behty cosad
Groundbond Contanes and receiving cquipment
Lisn onky man-spirking bocks

9

IF wxpaed: Cal a POISON CENTER or doctoephysician
|‘r”c'»‘u SHIN o B b
IFI"I!L:I'\‘I'S wal Fmem ¥ prwaat Bed sasy b g2 Centinus rirang

fire

I cicue o Sam Le €02, dry chaical, o dsam o enfincticn
Storago

o locked 9
Saore n 3 wellverialed place. Kesp cosl
Disporsal yiua

HREAIS DOLONETWISE CISSIED (HNOC)

Regamied XU My CAUSH S0 dEyNess of cracking

Other hazards

Potstm, may be Mls o cimse bindness i mlowed Vapor hanmiul Gasnol be mede non-peisoncus

WARNING) This peosuct eontains  chemical nown in a Siste of CAHAMA 10 £3U58 cAnes, biefh dafacts or oMal 1Reredustg
o

Unkngwn Acute Toxcity 39
1 parcan af s ot




2. Hazard(s) identification

Physical hazards Flammable liquids Category 2
SDS: Fuel Ethanol ot s co 1
° Carcinogenicity Category 18
Reproductive toxicity Category 2
Aspiration hazard Category 1
o Environmental hazards Hazardous to the aquatic environment, Category 3
/v/ SAFETY DATA SHEET long-em nazara
OSHA defined hazards Not classified.
VAL! Ro Label elements
1. Identification @
Product identifier Denatured Fuel Ethanol
Other means of identification Signal word Danger
SDS number 035 Hazard statement Highly flammable liquid and vapor. May cause genetic defects. May cause cancer. Suspected of
d jing fertilif the unbom child. May be fatal if llowed and enters air 3
Synonyms See section 16 for complete information. amaging fertilty or the uni 4y be fatal lfswa and enters ainvays
Precautionary statement
Recommended use g“ﬁ“’ F"f' 2! stock Prevention Obtain special instructions before use. Do not handle until all safety precautions have been read
efinery feedstock. and understood. Keep away from heatisparks/open flames/hot surfaces. - No smoking. Keep
Recommended restrictions MNone known. container tightly closed. Ground/bond container and Juif Use exf -proof
" " e P ing/lighting Use only non-sparking tools. Take precautionary
M ibutor information against static di ges. Wear p ive gloves/protective clothing/eye
Manufacturer/Supplier Valero Marketing & Supply Company and Affiliates protectionfface protection.
One Valero Way Response If exposed or concerned: Get medical ad ion. If : call a poison
San Antonio, TX 78269-6000 center/doctor. Do NOT induce vomiting. If on skin (or hair): Take off immediately all contaminated
clothing. Rinse skin with water/shower. In case of fire: Use alcohol-resistant foam, carbon dioxide,
General Assistance 210-345-4593 dry er or water fog for extinction.
E-Mail CorpHSE@valero.com powd
Contact Person Industriz! Hygienist Storage Store locked up. Store in a well-ventilated place. Keep cool ) !
Emergency Telephone 24 Hour Emergency 866-565-5220 Disposal Dispose of contents/container in accordance with localiregional/nationalfinternational regulations
1-800-424-9300 (CHEMTREC USA) Hazard(s) not otherwise None known.
classified (HNOC)
41 42
3. Composition/infi ion on ingredi
Mixtures
Chemical name CAS number %
Ethanol 84-17-5 95-89
Gasaoline (motor Fuel) B86290-81-5 0-5
Gasoline, natural 68425-31-0 0-5
Benzene 71-43-2 <0.1

4. First-aid measures
Inhalation

Skin contact

Eye contact

Ingestion

Most important
symptoms/effects, acute and
delayed

Indication of immediate
medical attention and special
treatment needed

General information

Maove to fresh air. If breathing is difficult, give oxygen. If not breathing, give artificial respiration. Get
medical attention.

Remove contaminated clothing and shoes. Wash off immediately with soap and plenty of water.
Get medical attention if iritation develops or persists. Wash clothing separately before reuse.
Destroy or thoroughly clean contaminated shoes. If high pressure injection under the skin occurs,
always seek medical attention.

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Get medical attention.

Rinse mouth theroughly. Do not induce vomiting without advice from poison control center. Do not
give mouth-to-mouth resuscitation. If vomiting occurs, keep head low so that stomach content
does not get into the lungs. Never give anything by mouth to a victim who is unconscious or is
having convulsions. Get medical attention immediately.

Irritation of nose and throat. Irritation of eyes and mucous membranes. Skin irritation
Unconsciousness. Corneal damage. Narcosis. Cyanosis (blue tissue condition, nails, lips, and/or
skin). Decrease in motor functions. Behavioral changes. Edema. Liver enlargement. Jaundice.
Conjunctivitis. Proteinuria. Defatting of the skin. Rash

In case of shortness of breath, give oxygen. Keep victim warm. Keep victim under observation.
Symptoms may be delayed.

If expased or get medical . Ensure that medical personnel are aware of
the material(s) involved, and take precautions to protect themselves. Show this safety data sheet
to the doctor in attendance. Wash contaminated clothing before re-use.
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18 Ethyl Alcohol 80% 100 gallons

Either methyl isobutyl ketone, mixed isomers of nitropropane, 2.5 gallons

or methyl n-butyl ketone

pyronate or a similar compound 0.125 gallons

actaldol (beta-hydroxybutyraldenhyde) 0.5 gallons

either kerosene, deodorized kerosene, gasoline, unleaded 1 gallons

gasoline, rubber hydrocarbon solvent, or heptane

19 Ethyl Alcohol 80% 100 gallons
either methyl isobutyl ketone, mixed isomers of nitropropane, 4 gallons
or methyl n- butyl ketone
of either kerosene, deodorized kerosene, gasoline, unleaded 1 gallons

gasoline, rubber hydrocarbon solvent, or heptane

20 Ethyl alcohol 97.5% 100 gallons
either unleaded gasoline, rubber hydrocarbon solvent, 2 gallons ¥isi: https://www.ecfr.gov/
I kerosene, or deodorized kerosene; or any combination of these _
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Completely Denatured Alcohol (CDA)
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20 Ethyl alcohol 97.5% 100 gallons

either unleaded gasoline, rubber hydrocarbon solvent, 2 gallons

kerosene, or deodorized kerosene; or any combination of these

uoanagasulasanngnsiazgnilulfidudonas

fr.gov/cgi-bi idx?c=ecfr&sid=f786631 0111 1.21_124
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1 100 gallons Ethyl
Alcohol 2> 92.5%

4 gallons of Methyl Alcohol and
either 1/8 avoidupois ounce of
denatonium benzoate, N.F.

1 gallon of methyl isobutyl ketone

1 gallon of mixed isomers of

nitropropane or 1 gallon of methyl

n- butyl ketone.

fan: https://www.ecfr.gov/

Specially Denatured Alcohol
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Specially Denatured Alcohol
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> Isopropyl alcohol
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