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Thesis Title Hazardous waste management of the laboratories in seafood industry of the
Phatthana Konzern Company group

Author Miss Napatsanun Janthra

Major Program Environmental Management

Year 2011

Abstract

The study of “ hazardous waste management of the laboratories in seafood industry of
the Phatthana Konzern Company group” was covered 3 laboratories at Chantaburi, Samut
Sakhon and Songkhla provinces. The methodologies used in this study were 1) estimation of
waste generation and hazardous waste determination by calculation from the analysis protocols
used in each laboratory, 2) field survey and observation, 3) laboratory waste collection and
determination for waste generation , 4) physical and chemical characteristics analysis , 5) use of
questionnaire and 6) group meeting. The results obtained reflected that the maximum waste
generation rate from 3 laboratories was 0.78m’/month. The laboratory at Chantaburi produced
highest volume of laboratory waste. Analysis of citric acid produced the highest proportion of
total waste generated per sample (26 % of total waste per sample). The lower highest generation
rate per sample was from analysis of P,O; (14 %), and analysis of oxytetracycline (12 %). The
pH of waste was determined in the range 1.08 to 10.00. It could classify hazardous laboratory
waste into 4 groups namely, 1) organic solvent, 2)acid waste with CN and heavy metals, 3) heavy
metals, and 4) oxidizing waste. It found that the results obtained could be used for improvement
the hazardous waste management from laboratory and could be compatible with ISO 14001 and
ISO / IEC 17025 of the company. Those suggestion were 1) waste collection from each analysis,
2) waste treatment by the laboratory, in particular of acid waste and without excess high
concentration of heavy metals contained (waste from P,O, analysis), 3) not use toxic chemical in
terms of nitrobenzene for NaCl analysis, 4) use of waste recycling by re-distillation of ethyl
acetate from evaporator waste. Based on this suggestion, it could estimate to get waste reduction

of 3.2m3/year and obtain cost saving up to 118,247 Baht/year.
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WerIa 1aTanile (50%) a1 LD50 Ivvaduiiaansuvesmsnyaeiimindidainaaod
nilanTansu agaA1 LC50 Hu1999 AN(ANMTUTU)INA8Y09a15NY (medium  lethal
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YDIAINAN
243 iluasiifian acute aquatic 96-hour LCS50 Hoen11 500 Jaaniureans e
Salwieou (A1unszdaianun iy 40-48 HaanSusedns luglunaidounisueiua)
Au1la1 fathead minnows (Pimephales promelas) 1)1 rainbow trout (Salmo gairdneri) n3oilan
golden shiners (Notemigonus crysoleucas) muﬁﬁmuﬂiu Part 800 U®4 the “Standard Methods
for the Examination of Water and Wastewater (16th edition),” American Public Health
Association , 1985
2.4.4 ifumsiifesrisznevvesasiifisiensdediudi TulSuaanududy

voamslaasuiliniolSinaswveassianua 1nnmieniiA 0.001% Tastimiin

- 2-acetylaminofluorene (2-AAF)

- acrylonitrile

- 4-aminodiphenyl

- benzidine and its salts

- bis (chloromethyl) ether (BCME)

- ethyl chloromethyl ether

- 1,2-dibromo-3-chloropropane (DBCP)

- 3,3'-dichlorobenzidine and its salts (DCB)

- 4-dimethylaminoazobenzene (DAB)

- ethyleneimine (EL)

- alpha-naphthylamine (1-NA)

- beta-naphthylamine (2-NA)

- 4-nitrobiphenyl (4-NBP)

- N-nitrosodimethylamine (DMN)

- beta-propiolactone (BPL)

- vinyl chloride monomer (VCM)
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test (WET)3&MUULNDAIANMWUNUUNINUA (total concentration) ﬂl@ﬂﬁﬁ@uﬁﬂﬁlﬁlﬂﬂ NﬂﬂﬁJ
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tazasounsdouaseluminelaansuveIaTAonian lansuvea

dalfnansodaq luldudn
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mistuifou ANUTNIY | K
woud Iudiaz/mioaslsenouuoua luil(antimony and/or antimony 500 mg/kg
compounds)
qINY Llﬁ%/ﬁ?ﬂﬁﬁﬂﬁzﬂﬂﬂﬂlﬂiﬁ?iﬁg(arwnio and/or arsenic compounds) 500 mg/kg
usleriunoueaIuanoe (asbestos) 1.0 mg/kg

= A = 4 J = o

nuis e waz/mseasUsenouuuFeueniuny IsitazuuE sudana) 10,000 mg/kg

(barium and/or barium compounds, excluding barite and barium sulfate)

wSaaeNuay/M30a515ene UL a1aeu(beryllium and/or beryllium compounds) 75 mg/kg
uaaien Lag/m3oasUseneiaaiion(cadmium and/or cadmium compounds) 100 mg/kg
13152 nevved Insilonana13I1aun (chromium (VI) compounds) 500 mg/kg

S S 14
Tnsiley taz/mse arsdsznevved Inslen lasraus 2,500 mg/kg
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HAZE1TOUNTIUAT18 I UMUIINAANSUUDIAITADUD

falfpansedag lildudn (do)

msthaileu ANy | vive
(chromium and/or chromium (III) compounds)
Tavean uaz/mse mslsznovveslavean 8,000 mg/kg
(cobalt and/or cobalt compounds)
NDILAY LIAZ/HTD ﬁﬁﬂizﬂﬂﬂ“ﬂmuﬂﬁ(copper and/or copper compounds) 2,500 mg/kg
M1515znounaevedgoe'lsd (fluoride salts) 18,000 mg/kg
mfi”’a uas/w%’aaﬁﬂizﬂaumfi"’;(lead and/or lead compounds) 1,000 mg/kg
son Llﬁ%/ﬁ?ﬂ?ﬂﬁﬂi%ﬂﬁmﬂiﬂ‘ﬂ(mercury and/or mercury compounds ) 20 mg/kg
Twauaiu wazmsomsvsznev TuavminluswTuauaiulada 1vd) 3,500 mg/kg
(molybdenum and/or molybdenum compounds; excluding molybdenum
disulfide)
Hina taz/mMsea1sUsenouiling (nickel and/or nickel compounds) 2,000 mg/kg
Fariouaz/msea15Usenousalien(selenium and/or selenium 100 mg/kg
compounds)
(Y way/MIeaIUsEneuveaiTu(silver and/or silver compounds) 500 mg/kg
saaeNLaz/vseaslseneusia@en(thallium and/or thallium 700 mg/kg
compounds)
MiuRey az/mIeasUsEneu AN 2,400 mg/kg
(vanadium and/or vanadium compounds)
Faned uaz/mIeansUseneudansd (zinc and/or zinc compounds) 5,000 mg/kg
10aATY (aldrin) 1.4 mg/kg
Aa9LAY (chlordane) 2.5 mg/kg
AN Afo W30 ARA (DDT, DDE, DDD) 1.0 mg/kg
2,4-?] (2,4-dichlorophenoxyacetic acid) 100 mg/kg
AaA3 U (dieldrin) 8.0 mg/kg
lapondu (dioxin (2,3,7,8-TCDD)) 0.01 mg/kg
1OUATY (endrin) 0.2 mg/kg
wilanaes (heptachlor) 4.7 mg/kg
Al (kepone) 21 mg/kg
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AN 1 MANUINIUNIMUAveIFIulountonllsznouvosa1seHUNTI0UATY
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HAZE1TOUNTIUAT18 I UMUIINAANSUUDIAITADUD

dalfpansedag lildud (do)

msthaileu ANy | vive
Msilsznouduns ET“IJ‘ENG]%%’J (lead compounds, organic) 13 mg/kg
auau (lindane) 4.0 mg/kg
wnen¥nass (methoxychlor) 100 mg/kg
Vlll!.gﬂ (mirex) 21 mg/kg
muanae Isiuea (pentachlorophenol) 17 mg/kg
Twanaosumda luilia (polychlorinated biphenyls (PCBs)) 50 mg/kg
Nona13U (toxaphene) 5 mg/kg
lasnelsonau (trichloroethylene) 2,040 mg/kg
Farin (silvex; 2,4,5-trichlorophenoxypropionic acid) 10 mg/kg
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A d A a A o = 199 9 Ao v 9 am .
ATNN 2 ’f)\‘]ﬂﬂizﬂ’fj‘]_l‘ll’fN?N‘]JgQﬁﬁi@?ﬁﬂﬂllu(l%ua’JTIIH?JW?(ﬂﬂﬂ’JEJ’J‘TJ waste extraction test
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YOIMTOUUNTIOUAT WAz TOUNT oo UaTIw I unUelaanTuYId 136D

Y
ansvoiana
asduilow ANTNTY | viKE
ﬁﬁ‘l’i‘u‘j Llﬂx/ﬁ%‘@ﬁﬁ‘ﬂSxﬂﬂﬂﬂlﬂﬂﬂ”liﬁuﬁ(arsenic and/or arsenic compounds) 5.0 mg/l
=~ A =~ 9 4 = [
LLULTYY Lm%/w39?”5‘1]3$ﬂ@°]JLL']_|L3EJ?J(EJﬂL’JLlLHJ”lTV]LLaSllllﬁflllgﬁalwﬁ) 100 mg/l

(barium and/or barium compounds ,excluding barite and barium sulfate)

wiadeuua/mMieaslseneuuSa@eNveryllium  andlor  beryllium 0.75 mg/l
compounds)
= A =
upallon uaz/vseasdsznouunaloy 1.0 mg/l
(cadmium and/or cadmium compounds)
4
#151U52novvee Insileuanas131tauN(chromium (VI) compounds) 5 mg/l
4
Tasfioy tag/me a15dsenevveslnsdion lnsrnaun 5 mg/l

(chromium and/or chromium (IIT) compounds)
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YOIA1IA0 ANTUDNIANA (919)

asduilow

ANMANTY | M
Tavean waz/mse asilsznevvedlnuean 80 mg/l
(cobalt and/or cobalt compounds)
NOIWAY LAL/YTD d151) TENDUNDILLAI(copper and/or copper compounds) 25 mg/l
a15sznounievestlgeslsa (fluoride salts) 180 mg/l
@I%f‘%ﬂ waz/mIeansszneu @I%f‘%ﬂ (lead and/or lead compounds) 5.0 mg/1
son LLﬁz/ﬁ?E)ﬁﬁﬂizﬂ@‘ﬂ‘ﬂi@‘w(mercury and/or mercury compounds) 0.2 mg/1
Tuaumintaz/msemsdszaen Tuavatiulisu Tuavmiuladalua) 350 mg/l
(molybdenum and/or molybdenum compounds; excluding molybdenum disulfide)
Hina az/mIeasyseneuiiialnickel and/or nickel compounds) 20 mg/1
Farey uaz/m30a15152n0UFAI 8 selenium and/or selenium compounds) 1.0 mg/l
[ 1aY/M30a15152NOUVDIIU (silver and/or silver compounds) 5 mg/l
mmﬁfm me/ﬁ?’ﬂﬁﬁﬂ igﬂﬂ‘]_l‘ﬁ”lmaﬂll(thallium and/or thallium compounds) 7 mg/l
MIURBULAL/MToE15UTENOUIIUALN(vanadium  and/or  vanadium 24 mg/l
compounds)
daned L!az/“ri‘?’t]ﬁﬁﬂizﬂﬂﬂﬁﬂﬂzﬁ(zinc and/or zinc compounds) 250 mg/1
1oan3 U (aldrin) 1.4 mg/l
AadLAU (chlordane) 0.25 mg/1
AA7 ARD 1130 AR (DDT, DDE, DDD) 0.1 mg/l
2,4-ﬁ (2,4-dichlorophenoxyacetic acid) 10 mg/1
AaATU (dieldrin) 0.8 mg/l
lnoondu (dioxin (2,3,7,8-TCDD)) 0.001 mg/l
1®UATU (endrin) 0.02 mg/l
LﬁﬂﬁWﬂaﬂg(heptachlor) 0.47 mg/1
Aldu (kepone) 2.1 mg/1
AU (lindane) 0.4 mg/1
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test YOE15OUUNTIOUAT1BLAZENTOUNT IO UAT I8 UK UIBNaaNT U
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VBIA1TADANTVOIENA (AD)

msthaifeu ANuANTY | Wi
WNNBNTAADS (methoxychlor) 10 mg/l
ul,llﬁ’ﬂ (mirex) 2.1 mg/1
muanae 1siuea (pentachlorophenol) 1.7 mg/1
Twanassuaia ludliia (polychlorinated biphenyls (PCBs)) 5.0 mg/1
NoN 1Y (toxaphene) 0.5 mg/1
lasnaelsenau (trichloroethylene) 204 mg/1
Farin (silvex; 2,4,5-trichlorophenoxypropionic acid) 1.0 mg/1
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waste) voudeulouasnuiuas d (radioactive waste) HaZVOUTEINMTANHAND WA N
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(photographic waste) Hudu

A A J . ..

-UBN!L EJ‘mJUlG]f Eﬂl’luﬂ (cyanide-containing waste)
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-Y01F8NNU59N (mercury-containing waste)

=\ d'd
-UpUFINY 151N (chromate waste)

=)}
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3.1 voudelsznniluiludunse (non — hazardous waste stream)
= o'/ 9 1 a o'/ o
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A a 9 kY J '
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a3 ALY 13 ALY a3 AU
UINTIU (ppm) 1A (ppm) 1IN (ppm)
Arsenic 4.00 Copper 8.00 Zinc 10.00
Cadmium 0.60 Lead 4.00 Silver 3.00
Chromium 5.00 Mercury 0.20 Nickle 5.00

N1 NINAIVANNANY (2547)

voudedszinnnsani lavzwanog (acidic aqueous wastes with metals) 1@
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A A a < 9
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=\ a Al 1 Y 1
“UpudelseanaIsouUnse uamaimwwaueg (halogenated solvent wastes) "lmm
S d' . U S d'd U =S d' 1
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{ 1
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= a a oA 1 '
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Y 1 A A 1 A A ] A A [l A A
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mmgmﬁ hexane acetone ether methanol 39 acetonitrile Wfﬂlﬂﬁj YOUTINAADINT

nagol GC Hudu
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In house method Q E—QLA—TE—OIO followed from Larocque,L.,Sciimurr

M., Sved S. and Wenieger A. (1991)

chloramphenicol Euro-diagnostica B.V. Hlloramphenicol EIA. A microtiter plate based
competitive enzyme immunoassay for screening and quantitative analysis of
Dﬁloramphenicol in various matrices

P,0, Inhouse method : AOA [ (2000) 965.17

%Nal 1 Inhouse method : AOA D(2005) 937.09

total hardness
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Inhouse method development water and wastewater 20'

edition,(1998)2340
pH in water pH meter
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% moisture

Application method HB43-S moiture analyzer
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,Sved S.and Wenieger. A. (1991)

chloramphenicol Euro-diagnostica B.V. Hlloramphenicol EIA. A microtiter plate based
competitive enzyme immunoassay for screening and quantitative analysis
of Elloramphenicol in various matrices

P,O; AOA [ official method of analysis (2005)986.24

Nal 1 AOA | ] official method of analysis (2000), 937.09
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Water and wastewater, 20" edition (1998) 2340 [ ]
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oxytetracycline

Inhouse method T-QL-001 followed from AOAL (2005), 995.09

oxolinic acid

In house method T-QL-002 followed from Larocque L.,Sciimurr M. ,Sved

S. and Wenieger. A. (1991)

chloramphenicol Euro-diagnostica B.V. Elloramphenicol EIA. A microtiter plate based competitive
enzyme immunoassay for screening and quantitative analysis of Hﬂloramphenicol
in various matrices

P,0, Inhouse method : AOA [ (2000) 965.17

Nal 1 AOA ] official method of analysis (2000), 937.09

total hardness Water and wastewater, 20" edition, (1998) 2340 |

pH in water pH meter

pH in tissue pH meter

moisture

Application method HB43-S moisture analyzer

citric acid

AOAL[ ] official method of analysis (2005), 942.15

v
L GERTNATRY A Lovibond chlorine method 4, Issue 4, page 1 of 1
fa E)cj{ ull@] 290 Ul«]jﬁ Lovibond chlorine dioxide method 2, Issue 3, page 1 of 2
chloride Argentometric method

conductivity
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Aerobic plate count

BAM, (2001), Elapter 3

_bliform bacteria

BAM, September 2002, chapter 4

Escherichia coli

BAM , September 2002, chapter 4

Staphylococcus aureus

BAM ,Jan 2001,chapter 12

Vibrio cholerae

BAM , May 2004, chapter 9

Vibrio parahaemolyticus

BAM ,May 2004, chapter 9

Salmonella

ISO 6579:2002

Listeria monocytogenes

In-house method followed from ISO 11290 -1:1996/Amd.1:

2004

Yeast & Mold

AOA [ official method 997.02

Enterobacteriaceae (EB)

AOA![ Dofficial method 2003.01, Petrifilm T™M
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Aerobic plate count

BAM ,(2001), chapter 3

| bliform bacteria

BAM , September 2002, chapter 4

Escherichia coli

BAM, September 2002, chapter 4

Staphylococcus aureus

BAM ,Jan 2001,chapter 12

Vibrio cholerae

BAM , May 2004, chapter 9

Vibrio parahaemolyticus

BAM ,May 2004, chapter 9

Salmonella

ISO 6579:2002

Listeria monocytogenes

AFNOR Validated NO 10/3-09/00
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Sample Name:

Mobile Phase

Sample Type: Unknown
Vial: 1:A,6
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Injection Volume: 20.00 ul

Run Time:

7.00 Minutes

Acquired By:
Date Acquired:
Acq. Method:
Date Processed:
Channel Name:
Sample Set Name

Breeze
8/2/2011 12:47:26 ICT
Oxolinic acid

10/2/2011 21:20:22 ICT
2475ChA ex350/em397
Oxo P_Add 080211
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U a (%) a d
1. nanaaesl5u pH veudarHansananseudszanveadaninmsinnzrivlenmla

o ' a [ 1 a 4
Han1snaaedlsum pH voudesHansanansoulssnnveudennmsuasiziven

adrea1s NaOH) Tufui 09062554 TureslfiianisdaniaaevarInonisniediedia

= a o 1 a Y o 1 qu’ Y 1 9 A d'sl
VoUFeHAAINa1INUTHIAT 10 ml wdrdam pH NAUNDURAIULATDY pH meter 811D

4
Metller Toledo U Seven easy #a49101iU111919130 10% NaOH laasludrednveude

4 I 4 o v v 1 1 (]
wiounumauie Iveunauuilo@ernuuaz Jas pH liUdreaunit pH 114 oglugia

Y o K 1 a d‘ Y (v a d! [
5.50-7.50 uaUuNNAUTUIATUDY 10% NaOH N1FUsv51103 Fawanisnaaeaaang

<
AITNN 51

13197 51 wamsnaasdlsulsuinsveuderiansananioullsennueudenInms

Aaszvivoana

ey | USinasveads (ml) | pH asdy | 1331015619 (10 % NaOH) (ml) | pH gaine
1 10 1.21 7.30 6.52
2 10 1.22 9.95 6.80
3 10 1.21 17.20 6.92
4 10 1.23 7.10 6.50
5 10 1.26 10.10 6.57
6 10 1.24 6.90 6.60
7 10 1.27 15.40 6.70
8 10 1.29 18.10 6.80
9 10 1.29 6.80 6.74
10 10 1.23 8.90 6.87

mae 10 1.25 10.78 6.70

ANFUMZMAY 120 g/ml) 591 27 VW Aedluiluansas 1.62 UM Use
0.0162 UM

[ = a 4 =R A I~ a
nsoullssnnveudaainmsunsizriveala 10 ml Al uEw 0.0175 VN

Aq Y a J o A A
NaOH ‘Vlﬁl%ﬂumiﬂmm%ﬂ VTN 20 kg (199 16,666 ml 119391NANY

a A

Uaaansas

uanInaasdld 10% NaOH USu1as 10.78 ml TumsdSuveuderiiansana
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TQUTY ° o v
2. MIF018910N15NAADN ethyl acetate AAVINIT IHal
CoL . .
nNUseaeuh 8 111ATe4 evaporator  @¥® Heidolph 19 lumsnduszive lu
Y v I
TUADUMTTLINLUNA ethyl acetate N1F1UMTANA oxolinic acid HFINVIN ethyl acetate 60
9 o 9 ] =1 = A d”
ml Ignalumssemeuaznauld ethyl acetate 1My 7 W1 uazsazideaveanIoall
sznoudie
AV pump 1¥Mae i 180 w
A21UU949 control automatic 1‘1??%15&11/41711 13 W
) Y 1 Y
samaeInfhveunsesiison 193 wrsomsosil ldnwasnu i 193 w
Y ' v ) Y
aaiumngousndsu Wi ldnau cthyl acetate  funsosiiazldgas
amaanu i = sdaluith (w) X $awnudrluanls X aldihdeniie
1000

A 1 o a 1 1 1 09: 9
LiJ’fJﬂ1Wﬁ\1\ﬂuhl1/\|ﬁWl@\iﬂﬂﬂWiGlluWﬂﬁﬂJuﬁu’Jﬂa% 1.73 U !,muﬂmwmaluqm%"lﬂ

amasnu i = 193 (W) X 011794, X 1.73 = 0.04 V1N #0U03F8 60 ml

1000

(]

© thendiolpli 5

(4]
[ {ee'o
1®
leo 0

Figure 3-1: Rotary evaporator, here a Hei-VAP Precision with glassware set G3
CDori‘:/;:Iil;gilC;ixpvapor tube and 4 Baseunit

duct 5
2 Evaporator flask 6
3 Heating bath T

1
Control panel
Receiving flask
Condenser

A A o Ay .
AMNYsZNOUN 8 1NTINAUTLIYE evaporator §¥1® Heidolph
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Y
% a Jd - .. .
HazHan1sNAaeuITAUMIYul)euaIsoun3duHa oxolinic acid 11 ethyl acetate

AUMSABUTEING LAAIAININN 9

S AMPL E INF ORMATION
Sample Name Std.-0.05 Acquired By: Breeze
Sample Type: Standard Date Acquired: 8/2/2011 14:01:26 ICT
vial: 1:B.8 Aca. Method: Oxolinic acid

Date Processed: 10/2/2011 21:23:36 I1ICT

Injection #:
Injection Volume: 20.00 ul E 2475ChA ex350/em397
Run Time: 7.00 Minutes Sample Set Name Oxo P_Add 080211

.00 1.00 =00 =.60 a.00 s.00 o sb0 7.00
—
S AMPL E INFORMATION
Sample Name: Ethyl acetate Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/2/2011 14:45:49 ICT
Vial: b Bt =N Acqg. Method: Oxolinic acid
Injection #: a Date Processed: 10/2/2011 21:21:55 ICT
Injection Volume: 20.00 ul Channel Name: 2475ChA ex350/em 397
Run Time: 7.00 Minutes Sample Set Name Oxo P_Add 080211
y
600 = = S ————— —= e 1—"4’ ;
] Chromgtogram Ethyl acetate U93IF1TIANNDUNIT IHITU |
.
1 |
a.oo—i
o |
B 200] |
|
100 |
i
e
1
o
{
1
.00 1.00 2.00 3.00 4.00 s.00 6.00 7.00
e
S AMPL E INF ORMATION
Sample Name: Evap_CFF Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/2/2011 14:16:15 ICT
Vial: Lt =% ] Acq. Method: Oxolinic acid
Injection #: 1 Date Processed: 10/2/2011 21:21:40 ICT
Injection Volume 20.00 ul Channel Name: 2475ChA ex350/em397
Run Time: 7.00 Minutes Sample Set Name Oxo P__Add 080211
o.60 |
| =1 Y 1JQ 2 (%
—
| Chromatogram U®LA¥Y ethyl acetate HOIUHUANITY
oz0]
0.00-
-0z0]
B -0 \
-0.60|
000 \
100 |
-1.20] |
~1.40 |
o.00 ) " 100 200 300 " abo : 's.00 ' s.00 T 700
i o
' S AMPL E INFORMATION
Sample Name: Evap_SkK Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/2/2011 13:54:02 ICT
Vial: 1:B.7 Acqg. Method: Oxolinic acid
Injection #: 1 Date Processed: 10/2/2011 21:21:30 ICT
Injection Volume: 20.00 ul Channel Name: 2475ChA ex350/em397

Run Time: 7.00 Minutes Sample Set Name Oxo P_Add 080211

|
o.z0|

c.00]
]
—o.z0
-0.a0]
!
-0.60{

2]

-0.80]

{
-1.00

YDA cthyl acetate HoIUHTAMIIvAT

crmo]
1
_1401

©.00 1.00 2.00 3.00 .00
Minutes

5.00 6.00 7.00

{ a L4 g @ L]
AMsznouf 9 Chromatogram HPLC voamsuasizwarsduilouludiodisvoude ethyl

[ 1 9
acetate 1ToUNUND standard 1AL ethyl acetate NOUNTT IFI1U
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