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mAfedifunsussiduussAniamszuy In-Situ Bioremediation Jensuduaiunmnmasndon
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VEINSRLaNTeNIUsENaUME 1) fewuiinanse s (Funau w.e. 2553) 2) Buifyasemns (e w.e. 2554)
3) ndufnanses 3 s @uie w.A. 2554 fug1eu w.A. 2554 kagiiunau w.a. 2555) wuih Vanasansiuiou
cis-Dichloroethylene (cis-DCE) wa Vinyl Chloride (VC) faluansuwdoundniiuuliuanasesadilddn
1nwans cis-DCE amaqléfﬁmjwmmmgm (@nANUTUTY 387 ug/L 18U 10 ug/L) uay VC anadlana 97 %

a

AEAey : Ussliulsednsam ssuuindnlaglddunsd dildau nsvudeu ansdunidseme

Abstract

The purpose of this research is to evaluate the bioremediation system for volatile organic compounded
(VOCs) contaminated groundwater at an industrial facility in Rayong Pollution Control Zone. The system was setup
and operated by Department of Environmental Quality Promotion in 2010. Changes of groundwater chemical
properties including VOCs are measured. The contaminated groundwater plume contains primarily
cis-1, 2-dichloroethylene (cis-DCE) and vinyl chloride (VC) with concentrations much higher than Thailand’s groundwater
standard. The main controlling factor was nutrient addition which significantly increased microbial populations
which in turn enhanced the efficiency of VOC removal. The remedial performance shows that after about
400 days of substrate injection, the treatment decreased concentration of cis-DCE from 387 ug/L to 10 ug/L
below the remediation goal. VC removal was about 97%

Keywords : evaluation bioremediation system, groundwater, contamination, volatile organic compounds
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cis-DCE concentration (ug/L) in well X13
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Quality and Efficiency of Iron Powder for the Remediation of

Trichloroethylene-Polluted Groundwater

a LS L4 =3 aa o L3
NIMY JUNILATS LNTAD UWARL WaE AIANWN greng

Peerapong Soonthondecha, Fairda Malem and Sirilak Sukata
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Environmental Research and Training Center, Department Environmental Quality Promotion. (E-mail : peerapong@deqp.go.th)

UNANEYD

MNMsANwIRUN LA ANENINEIIMANNUINU S AV N wemamAnTusg fuRTiAD warama
annsalunisuanuaosdidnasourossandn dwinnismaassuinfinamndnsiwiu 2 siaanuandniiveaeu
6 ¥ila (A, B, C, D, E way F) fiuszansamlunseansansinsaaslsiensaulauinnii 90 wesidud Tussesiia
48 s Fsldunamdnuiia B uas A uaziilovnamndnii 6 ﬁuﬁmmﬂszqﬂﬁs’mﬁ’uﬂmﬁauﬁlﬁmfmmsmﬁmﬂw
mawimdnlriuarshegrahldauluiuiivudevanslaseaslsievsay wui nandnale D a¥rwninuieu
I¢ign (oswnanuamdn D fvumdniignazgnndenhamiudeunusimdnlwiuaznszaennuiould
findn lisasnisaanefvesansiasaasisiensausninnandnyiasy
Frdhdey : nandn tildRu aslaseeslseniiu

Abstract
This research found that iron powder efficiency for Trichloroethylene degradation depended on powder
surface area and electron release capacity. There were 6 types of iron powder (type A, B, C, D, E, and F) were
tested. Types A and B were the most effective for TCE degradation in which the degradation was more than
90% in 48 hrs. The iron powders were tested for electromagnetic induction heating to enhance TCE degradation

in groundwater and found that the smallest size iron powder (type D) had the most effective.

Keywords : Iron Powder, Groundwater, Trichloroethylene (TCE)
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1. uni

Tulssmefifirnuiadysugmamingsy finsldas chlorinated ethylene lnslavnzanslnsaaslsievsau
(Trichloroethylene) ?jﬁﬂa@jluﬂﬁjmmaﬂaﬂiauw%‘ﬁﬁzl,wﬁ (Volatile Organic Compounds, VOCs) agiinunld
Tumsveaneasuladu mavhanuasendusnieins lidusvhazateves na @ uazuanined neldlu
geaunsILENUIA geaunssudiannsaiingd i’mﬁaqmamﬂiimmam%udauLLaquﬂizﬁLﬂudaﬂmy' flosn
anuandRlumauiiv uagauannsalunsemdludunndenvesanslasaaelsionsiu vl simaninels
Aatlgmmsuudeuluiuwasildiulusamegnamnssunaedssne sauviludsandlng Sadinisian
FugnamnssiagTng uaziinmiaslasesslnevidundlunssuiunesdluUTinadia feduleds
walmAntgmnsuudouluiuuashldmluangpamnssuuiuvi Safleanududuiunhiidmual iy
mmj;mIﬂem'ﬁﬂwﬁaumsﬁaﬂénLﬁmmi%’ﬂ‘ma iauﬁgqmiﬁjqﬂauﬁﬁ@ﬂawma iilesnumsnisluns
AuAuNIstiuazn1smdnliiieme (§énA wazamy, 2544)

ndaymdndy Tuefndiiuurldfinsiaumaiacmae Iuﬂﬂiﬁﬂﬁmﬁlemiﬂulﬁjammmsmmﬁ
Tnatawzegstenstudenluiléau waidln Permeable Reactive Barrier (PRB) smumeilaniisdslasy
mstimunegssoiiles Fanadafina LﬁuLmﬁﬂmiﬁwﬁ@ﬁuvjﬁﬁﬂLﬁumﬂumﬂaum Tnesenouse fiud
Tiindsusenaudeansiianunsofdaansuudiouluhlimu lumstidaitumdhldRusemeded fndeszuy
tmusnaiimmdiihvesuvaaidsvesnsuuiou (plume) warsanfumsinavenildau iiteaansans
Uuideuitazansluthlénu nsvurumslunsaaneansinsrasionsau Inelduaminsuiumaiianismieath
ausoumaliiinlunsiasuaninuesans chlorinated ethylene flazanetuasiipandudis Tiduans
ethylene #slalfifiv uazaunsadosaarelnusssundsoly Fanadasnan azinsimuliiinisldnues
uituidiinsuudouldessivszansamluouan

2. 9UnsalLazasN1sIY
2.1 aunsal

2.1.1 mméﬂém%fuﬂﬂﬁmﬁwﬁﬂﬁﬁu HARINUsEIAaNSTaLSN 1uu 4 winfe numdn A
HIWAAN B HAWAN C HIVAN D LAsNAUanINUIENALALIAT §1U3U 2 viinfe Mavian E Lagnaman F

2.1.2 asfildneaeuieansinsnaslsiendau (Trichloroethylene, TCE) i Analytical Grade
(AMIUTENE >99%) WARaNUIEN Sigma Aldrich

2.1.3 hlRunnituiivudedluvsanalng 3 uwisiio 1) Taugpanunssuunwn 4.52089
2) 8.UN%YeY 2.UATIIWAN kae 3) daNgnamvnsIunAmle 2.8 W

214 1:!;1U§1ﬂmﬂlaaau (Deionized Water, DI)

2.1.5 Napannad

2.1.6 \n3eanyunu

2.1.7 w504 Gas Chromatography (GC)

2.1.8 w3849 Atomic Absorption Spectrophotometer (AAS)

2.1.9 w3esudianisumienthanudeunnusimdnluih
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2.2 35157998
2.21 madnwlassaiiefiugIunInenIn wIReyA JUTUAL0IAUTZNBUNNUATUOIHANAN

2211  Anwdnvazuaviuinivesnamdn (surface area) $11au 6 ¥l #6733 Single- Point BET

2212 Anw0eAUTENOUININIEAMLALLATIVEINIMEN $117 6 ¥iln TaelaToe AAS 138
ICP-AES 1u wian (Fe) dawas (S) m1suau (O) Fanau (i) Weanesa (P) uazuwusnida (Mn)

2.2.2 Anwrusyansamnisaanesivesans TCE lneldnananvianngg lneldisnisuuuiiazin
(batch studies)

2221 thuawndnviiase 4 9da Usina 1 ndu Tdluvaendiesset aniueSeudilaau
ﬂu@auﬁ’ameﬁimaﬁwﬁﬂé’aumﬂﬁmwﬁmmmLﬁusﬁumﬂmﬂaakwm%au 4.5 fiadnsusiadns Usung 10
findans Taadluvanavnaesiiussaudnussqaus fuandlusuil 1 dwiaeanaaosii 4 vaealudiedosy
(U7t 2) Ingldmnuaseulunsvyu 35 seusiounit figaumaiivies Taeilszeznaniuiedn 0, 2, 4, 6, 12,

Y

24 way 48 Falud ANNaIRY

JUT 1 Uae 2 UAAINABANAADINUSTINUVANLAZIATBINYUNIU

aa a ° 1% o’ 3

2.2.3 FBnsvedeuanuausatunsuilonihanuisunawivaniiveswaman Anuauise

~ ° % | & ¢ & a = ° aaa Ao 8 g va
lunsmflgadianusoumeuiivantiiiveswananne 2 via gnanwiluvisviujiseiddlaau
s Usmnlonsu 10 fadans 1ngayiin1singnsIN1sasImuseuan1Izanse ae 0 b9 Useuna
30 u¥l viseUNTRUMgveIANARRINITnTEATAY 100 asrwaldiua Tagvinveasiulildnu
AN 3 HudkaziiuAnteeeu  Lievhanutnladvdnavesaiivesilifusonismisiuiniuiou

o’ 3 ° % a o’ o = a as
mandmaninivewanan wagvnmeaedasldanudvesauinutiiannsziuaadu 50 o 180 Alaldm
nszua 18 wouwus wazfanuiduduresnanan 10 nfuredns lneyinnisveass 2 ATSEmSULRALENIE

WA wIumALedlazALTERULIIATEIY
2.2.4 FnsAnwnsisensaaneans TCE Tuthldaulngldnanansiununsmileaiinnuiounis
o’ ' Y 9 va 1% & Y] = ° o

wiwan i anuaansalunsissnsaaisans TCE Tuinlaau lagldnamansiuiunsmisiauiounis
wiimantihgnfnwilaeUSeuiieuiunisaansans TCE Tuunldau 2 viin (leAuan o.0nved 2.uAssvdn
warllaugranvnssunamile a.amu) Ingldnandnualildnsmlenhanusoumaivanlai viavaaes
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fiusunms 20 fiadams Tneldléau 5 Hadans sauifuss TCE = 50 un/a. uwaz wamdn = 50 n./a. ¥l
ufialure119v831nRass (Headspace) = 15 fiadans m@mmaaqgﬂ%ﬁaamﬁﬁanéﬂm—ﬁm dwsuiiv
Fegnufafionsinsesilagirdes Gas Chromatography dmsurianaaesfililénmsmienthannudeums
wimdnlyidh fegrsufdlutesinswesminmaassazgrifiufinasngg fuvdsnldnandnasidludlgmg
flans TCE wiefinwnaranivasnisaaisans TCE Imé’aasimﬁ”a%gai’mé’wm%q Gas Chromatography
dmsvranaaesiildnsmienthanudeumaudmanlaih %Qﬂﬁ’ﬂ‘dmﬁmﬁ'}mwsﬁauwmmm?ﬁﬂl%lﬁﬂm
auuimandianud 90 Alawdsv uaznseualniin 15 wenuus Wunan 3 unit (axlégamgiuszana 80 sam
\waLgea) LLazsaﬁ]uqmmﬁﬂé’umﬁqmmﬁﬁaﬁﬂﬂ% (Wsvana 1 ww.) Aevazsiduipdnsniamileniany
Souynausiindnluiing g uielfAaufisenaaeans TCE ﬁqquﬁqa%:’]‘] fouseligumiivIAnAaaNEUL
ﬁqquﬁ%m%ﬂqLLazLﬁ*uoﬁ’aasmLLﬁ”aIusziaa'mﬁuaﬂﬁznmmaamaﬁmwﬁé’wm’%"aa Gas Chromatography tte
AnwaaransvesnIsaansas TCE Aanant1edy dvmsunisnnaesriuanaziiug TCE = 50 un./a. Inglald
naimdn MIiUSeufisusasnisaateans TCE Tnansnaaii 2 Usglnaninsaszyvswavesnisiniean
AuSeumaiumanliing 80 ssmiwaldea m'amm'qmiﬁuvjﬁﬂﬁauﬁﬂmﬁauﬁastms TCE

3. NANTSANEIWALIRSA]
3.1 HAANELATIFFNNUFIUNNIBAIN VUINDUNIA 31]'5"1\1LLazmﬁUsznaumaLﬂﬁ%aammﬁn
3.1.1 NANISANYINUNRIVDINUNANTLANANAUTIUIU 6 vin wanslua1sen 1

M15199 1 @RS Surface Area Y9IRILMAN

A vlinvauuan Wudifn T9a15%

(wdnUszaguddudu 500 n./a.) (3. 1A5/n5N) (fiadla)
1 A 2.438 -146
2 B 1.142 -380
3 C 1.921 -323
4 D 3.093 -289
5 E 0.528 -58
6 F 0.285 68

INNIMegeUANEINIsalun sUanUasedidnaseureunandsyyaud laen1sia Reduction -
Oxidation Potential (ORP) waamanUsyaguéiunnssfiusiuiu 6 vlin wuin wdnada B, C, D waz A il
anudituresdifinaseudassluthgs wandidufsruansolunsUanudosdidnaseuminuszagudiiio
yUFRzen deduFadenindnUszaqudi 4 viiaidl uvihnmeaesdinuilssansamnisaaeavesans TCE
Tnel93Bnsuuuiiaziv (batch studies) luted 3.2

3.1.2 namsAnweadUszneumsmenmuasiaiivemandnuanslunsad 2
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A151991 2 LAAIBIAUIZNDUNINNE N NLAZLATIVDINAUIAN

YHaNuan un lulasuns 29AUsZNBUNILAL (%)
Fe C Si S P Mn

A 45-152 (90%) 92-98 3 2.5 0.15 - -

B 45-152 (90%) 92-98 |3 2.5 0.15 1 0.5

C 45-250 (60-85%) 94-95 |[3.5-4.5 1.5 0.05-0.15 |- -
<45 (15-40%)

D 45-152 (60-85%) 93-97 1.75-45 |1-2.5 0.01-0.15 |- -
<45 (15-40%)

E 75-300 (74%) >93 3.2 0.01 0.01 0.01 [0.01
>300 (19%)
<75 (7%)

F 75-212 (85%) >93 3.2 0.01 0.01 0.01 0.01
<75 (15%)

3.2 narnwIUsEANSANNsEaeaavesans TCE laeldnananviinnneg TaeldiSnisuuuiiazm

(batch studies)

NANSANMUTEANSNINUBINLMEAN 11U 4 ¥Eine az 1 n3u Urinansinsaaslsiensau Anududy
4.5 fiadn3usiedns luhlaauaniundmingmu Tussezia 48 Tilus dawandlunsmisua 3, 4, 5 uaz 6

ANUAIAU
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3UN 3 uae 4 n91vuanaUsEavsnmueanananyie D uay nundnyiln B
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JUT 5 uaz 6 n3vluanlszdnSanvesnananyile B uaskananyia A
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3.3 AnwUsenSannisaatenavasas TCE lngldnananviingneg saunuwsimaninia laeld
ABn1swuviiazm (batch studies)

amudvinavessinvemundn anudvesaususingn warsinveaildfudernuannsaly
nswdenihmufeunsuivanlvihvessavanluvariviannassnues (ifnandn) lineuaussioany
wimdnlwihnssuaaduuatliannsaairsnnudouannsmienhle @amgiine ~ 29 ssmwaliua naon
sgozImNIMAnDY) mwdnaessialiiazeglutindu viedlifuamsomidertheudoumnasivgn
Inlilegeante 130 ssenwaiBea Anamswienh ~ 10 Wi egslsfpnnsAnunsmieahluvany
anmyanunsoagUtedanafitaulaldfelui

nawdn D aannafeuldfnimamdn B inmudidiuveseyniawiiu 10 n/a. aAnsdvesaunauivgn
winftu 180 Alawdsm wazvuevesauLMvAN 18 wouwds wiidy daanduguil 7 sawdn D e
nsa1emnudeuiiiiind wazldgenin navdn B Ustana 4-23 ssnwadea (neladoUssana 13 aam
waea) deeraiosnainuandn D fuuadnniiazersszgninideniianudeumansivanliled
nh vienszmearwdeuldfin @nmadl 2) eflnnuuensmsesdUsznoumaedivesandniaes
lihavdmareruaninsalumsassanufeuanmamienhmausivdnliinfidetu desanesiuszney
manilvesmaninii 2 winrouiisadedy

mawilenharufeumnausimanlsihremaninazfntuldifanluildfunndeugramnssumainie
2.8 (LP) LLaziaqaamﬁm%’Uﬂfﬂﬁﬁumﬂﬁﬂuqmammmmumwm 259809 (MPT) laifisudutngdy
waztildfuain e.Undes 2.unssvdun (NRS) dfimaifinduvesgungiivessruudeniian (fuansly
SU#l 8) imnuidudureseynia (10 ¢/1) Amwfvesauusiivan (180 Alaidsn) wazauinvosaumusiman
(18 A) vy Fsmawdeathenudeudisnatuenadesanandvinavesloseululafuivinliildauden
anufeudiimne () sndnindu shligaungiivesildtufuduldienithndudeivimumuioudign
wileniwintu warBaillessusnniBailfgamafiiuduldhehdu (enfenatum c senimsiaiiileou
¢ = 3.99 J.g-1.K-1 dlewiaufuen c maqﬁm’%ejm‘é - 4.181 J.g-1.K-1) faaifiudntldmu MPT Siusunalossuy
Tnenafiegandn diléifu NRS uag DI Gsenavhlidigungiinesssuundnismieninnufoumauingnli
gandiuuseana 10-20 asruealdea dunaliannnanisnages

AAvesaUNLsmANTUT s 50-180 Alald Tnaetadmaudemawmienihmiuieumausivaniyiin
yowanan (Uil 9) @anududureseynia = 10 n/auazwunavesauuusivgn = 18 wesuus Tuhlday
Nndaugamnssunamile 2.81mw) srdanaléiniianud 50 Aladsn namdn D adrsmnuFeulstesnin
50 ssmwaloa uwinarazrnliuiundt 25 uid Tumeesafutmideriiunuivesaunuusimanlutas
100-150 Alaudsn wawmdn D a319nnuFoulsuinnii 100 ssrwadea lunaitdesndi 15 wift wagldnatosnd
7wt Tumsa¥erufeud 100 ssmaidva fiaudvesaunuuivgn = 180 Alaudv Suaenndesiunguife
nMawienhamnudounausindnliihveseymeauimdnudsiunssiuanuivesanauivanlyinnssuaady
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JUR 7 uamadvdnavesriiavestamidndensiionianuieunnuimanihfienududureseymea = 10 n/a.
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JUT 8 uansdvswavewiinvenilifusensinienirnuiounnuivaniniienududureseynia = 10 n./a.

U 9 uansdvdnavesrnudvesauuwivansenismienhaudouninuiminiihianududures
auMA = 10 N./a. VWIATeIEUIILIMEN = 18 wonuUs TuihldAuandaugaamnssuniamile 2.81mu
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4. asunan1sAnenaztalauauLuL
4.1 agUwanisaans TCE luhldnulneldnandn

F
o

A
\ \f\t
- 4
\ ~ _ -3 -2).-1
0.1 1 . }\\ K =1.26x10°Lm*n" |
QQ \.\ ‘E\ b Lumpoon GW
~ ~ 00 r
&) Q\\ >
0.01 = f >
A 7 ‘ ~ =
Q\ =
1.3
-3, -2 -1 \\
krc5:1‘56X10 Lm*h Korat GW
0.001 v T r = }
0 20 40 60 80 100 120
Time (hr)

JUN 10 uansaarnaniveanisaas TCE ludldnuaauis lnanamén B

9n3UT 10 uanssamansvesnsaaans TCE luiliuaesuvis (ildRuandaugramnssumeamnie
2819 (Lumpoon GW) uagiildfiuain o.Uandes 2.uassedin (Korat GW) Tnenandn 8 (aelalénis
willerthanuFeumauimdnlil) wnu X ifunamdmniinadnduiuiisentuans TCE luléfu way
unu Y (C/C) uansnanduduves TCE Tuandivaan t Tnq (© wisdheanududuresans TCE luviniina
Budu ( t = 0) (C_= ~5 ppr)

Tunamaasauumuauddlifingldnananady anududuvesans TCE naoaan 150 Halusiiviins
AnwaziiA1ussana ~5 ppm (150 C/C ~1 VL;J'LLamma“lugﬂﬁ 10) wansnldfinsmeluves TCE a1nszuy
liieslnsnsamedmviesioonainviannaed

oedlsfn Fwandluzudl 10 nandn B aunsnaaeans TCE IWegnadiussavsnnludldfuians
Uszlnv wagnnAnssuuedufiizen Dechlorination 1uufiendusunis (Pseudo First Order) faagiiiuld
nuudlduvesudiussEndne C/C v t Faaenndasfuaunis exponential (@aun1sdi 4-1) wiedn
fovilfomudiusidaduslonhmiuanmaluzives log C/C fut (U7 10)

C = Cye FrcEt

AeRsINSEaEns TCE (KTCE) Tuinl@fuaes Lumpoon GW wag Korat GW Sandu 1.26x10° wag
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Abstract

Alow costinnovative “Smoke-free Biomass Reactor” has been designed and built in order to prevent
air pollution from biomass open burning. The reactor is made from steel and has three major components,
the lower oven, the upper oven, and the chimney. The “Smoke-free Biomass Reactor” has a unique
rocket-like shape. After ignition, combustion and pyrolysis processes occur in the inner lower oven. Then
pyrolytic vapours are burnt in the upper oven as gasification processes occur. The reactor has a high
efficiency chimney that can trap fine particles and fly ash. This innovative design has been scientifically
proven to limit hazardous gaseous emissions. Biomass can be burnt safely in the reactor, and 30-40% char
can be produced within 45 minutes. The reactor can reduce emissions of carbon monoxide, carbon dioxide,
and nitrogen oxides gases by 97-98%, 30-37%, and 50-78%, respectively compared to open burning.
Analysis of atmospheric concentrations of carcinogenic volatile organic compounds (VOCs) upwind and
downwind using GC-MS confirmed that, benzene could be found at an average of only 0.28 pg/m’, whilst
1,2-dichloropropane, tetrachloroethylene and styrene were not detected. This compares to open burning
where benzene, 1,2-dichloropropane, tetrachloroethylene and styrene were found at average quantities
of 1,170, 4,850, 217, 263 pg/m3, respectively. The Department of Environmental Quality Promotion has
applied for an Invention Patent (February 6, 2013). As an example of how this innovative research project
can benefit Thai society, over 650 reactors, each capable of burning 500 kg/day, have already been
provided to communities in Upper Northern, North Eastern and Southern Thailand, and training courses
organised. Further outreach activities within Thailand at the request of the universities and many local
communities in the North Eastern Region are in progress. Extending the benefits of the “Smoke-free
Biomass Reactor” research to ASEAN countries are planned.

Keywords : Smoke-free Biomass Reactor, pyrolysis, gasification, combustion, smokeless biomass burning
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THudrvunn 200 ans uay 50 dns ievundulefld Inslemzed1sdslussUssmaiinmsUssAvsaneiuoeie
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(1) wammuﬂaﬂﬂmiLLUigU‘U@@Lﬁﬂ%amaﬁy’a 3 LU Wiy s Combustion, Pyrolysis, wag Gasification

2) Td5zuumsifnenAnunannI55519R (Upward Natural Draft Flow) 1Junslvieen@iausou
NugasinsEr s TuLenfum iy

(3) nunuusenuuulivaas S uIugivInzaufunsiAanseuIuns Gasification vesfne
FAn1nnsTLIUNT Pyrolysis

(4) Udesaiugnesnuuulvianunsaannisuantdesansiivlagndnnisiiliigainnisinlvaiuisy
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8) 1Wun1sMdulinsiudaninden annisuantassfneisaunszantauin

1seenuUUgnAnAumIUalUiunsnaaedldnuate e lladuwuuningn

3.3 Uszleviinisldanu

HumiwnvssTunauueadoudield dluldmiaveandeinnmanumsiidureadeTana s1mwan
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Tusiee (Non Catalyst Regenerat;on or (Coke Com- | Recovery
Non Catalyst Type
B P bustion Type) Unit
Fuel Oil Fuel Gas Mixed Fuel

1. Old Petroleum Refinery

1.1 NO>< as NO2 <200 <200 <200 <200 <400 <200
(ppm)

1.2 CO (ppm) <690 <690 <690 <690 <690 <690

2. New Petroleum Refinery

2.1 NOX as NO2 <120 <120 <120 <120 <200 <200
(ppm)

2.2 CO (ppm) <690 <690 <690 <690 <690 <690

117 0 UsENIANTENTINTNGINTTITUYIALALAWINGON T19AIUUNYY LaY 128 moudivAy 121
Tuil 12 anax 2554

3.5 N1SVYIYHNARIYDNINUIY

1%

Ieinsmeunsnanddornudolnssia Ing Asfiand Sunun3vnns/ i senumdnns Msgau
Tmssans waglvidunwaiognasiailes

uinnssudsUseng “wsnvezdunaliniu’ hillvegnauaniuuiaziunuunisnesdunaliat
300 ga Tuituil 9 diameamilonouuy meldlasinssussdanuenafuluwniiuiinamiionauuy
Ueuvszanas 2557 uazlassnsvesyiylvaldmiudszaeu nsudaadunannduindeutanaiunvey
Fanalintu 187 ga Wituiufivhses lassmamsnuesTanaliatu anvuena u wdumssResinss umauda
wspidegih edlulsmansaadyasvung 87 wesw TeuUszana 2558 UoNTINHENIUANLUULAEFULUY
e uagiinousumsldinuuivhenuussUssreuiinisdevonnuowasei wulsdudeutuse 2558

FAVIGEY 624 YA

4. ayunansideuastalauauuy

4.1 wnvetinaliniu awnsaldwnvesdnanilasgneliaiy

4.2 JlawSsudisuiunswivestunasiadefulesUsnawiiluiilas nmswilumwvesiaug
15afuanunsaannisuanUaseinemsusuneuenlanadlansiosay 97-98 antngmsusulaeenlenlnioeay
30-37 uazanlulnsiausenlonaslasosay 50-78

4.3 nﬂ%ud’gumamaﬂizﬂauLLazaamaaﬂmﬂﬁ’uiﬁ indeudneazain Wodlnudhgavievunoy
M3y awnsedeuviavhiulmiomzdnld Wunisussndaalitne

TenuNaITequidiTouagineusuaudannden U 2555-2557 33

1/15/59 BE 10:05 AM



LONE1581984

1. lonasDureandvitnsdessing “nmuesiunaliaiu’ nsudusduammmaanden 6 nunvius 2556

2.“Innovative Smoke-free Biochar Production Reactor” in International Conference of ASEAN
Environmental Chemistry 2014, pp. 143-146, ISBN 2189-0137, Japan Society for Environmental Chemistry, 2014.

3. U.S. Environmental Protection Agency, Center for Environmental Research Information,
Compendium of Method TO-17, Determination of Toxic Organic Compounds in Ambient Air, Determination
of Volatile Organic Compounds in Ambient Air Using Active Sampling onto Sorbent Tubes, 2™ Edition,
EPA/625/R-96/010b, January, 1999.

4. U.S. Environmental Protection Agency, Method 18 Measurement of Gaseous Organic Compound
Emissions by Gas Chromatography, 40 CFR, Part 60, 1996.y

5. www.homesafe.com

6. www.arristx.org

34 senuwanITegquiideuagineusuinudannden U 2555-2557

25-34 Finol.indd 34 1/15/59 BE 10:05 AM



N3NV RN URYULURY
dnnnNendlaesasuliulszimelng

Community-based management on climate change

problem in Thailand

ngunsaguLUaLniianIA

35-36 Finol.indd 35

1/14/59 BE 5:38 PM



35-36 Finol.indd 36

nsaanslgmnisiasuudasanmgiiennalaeyusuludssinalng

Community-based management on climate change problem in Thailand

gruw Auana Jasiid naadd vy unanii Sans Awdies way dandnval dvSwa
Atsamon Limsakul, Wimonratlee Katasaenee, Wutthichai Paengkaew, Asadorn Kammuang
and Nidalak Sitthipon

Audidouariineusuiudinden nsuduauguANEInToN

Environmental Research and Training Centre, Department of Environmental Quality Promotion (E-mail: atsamon@deqgp.go.th)

UNANED
nsAnwnsUTuisonansEnunMsAsuLasaningiionia 9 2556 UinaguinvinAluiiui
suavdn snetiies wagduavind suneatuan JminuasAisssusa WunsAnwuuamanisdanmslgm
nswisuasanmgiioniadeysannis lnelinmsildusumesgumlumsinnistymmsasutasanm
pliomadfuiiave s uduiesiu Tneduavihdniimadakenduussusiutudiiosiuay
Frunseyineninensuasuiithmeauluiud fnsdudunudarhuufunsiagseidaelsils §
nsaregadsuinmsdnmsverdunidisnmsniniedinmuasBalasimssumsuzyuey Savhganses

o @ v

dmsugusy Auiuisuaig inautaduanifAliuszauanusindetuniienusedudminiieiy
wundninuiiuazyrasnvsizeananrasaiieldinlugguds fnsdandiasidedrdnniseusndauliilng

Tnddth uagnsdndesuinisueslu 4 lsadouthseduiuiiiiesesfuuasudlatiymuosuey Tauvenis
UgnthudnauiiufudeliBufuaesia S1uau 200,000 fu furmmnuamnsolumsiuinaivey
Tuseu 1 U lddwnumsuoumiiy 127,705 kg CO_ iiguiin

ManansAnuluguruinges wul1 Jymnsiasuudasaningiionnadeysannisvesyuay
AsfinsuRIRMIUTIINsafedounssanuasdinsuumanmsuiussenansenuilennasiiaty
FeazmeulandmaianniididumudfumsguatarinwinanminadeuvesuvunazaenndesiUUTUNYes

1%

U il nszuiunmsidiusudenudfglunmsiueiounisaifivnulivssauanudnisa

o

'
o o w Y A

AdnATy : USveynasegianeiies Qiidayaviesdiu nswasuudasanmgionnia

36 TenuwanuIdeguiiTeuasineusuimudannden U 2555-2557

1/14/59 BE 5:38 PM



37-44 Finol.indd 37

Abstract

The adaptation to the impacts of climate changes in 2013. In the watershed tha dee in the area Mueang
districts and Lanska districts Nakhon Si Thammarat province. Approaches to tackle the problem climate change
integrative. By using participation of communities and management model climate change issues with development
plans of local agency. Have established local fishermen to the conservation of resources and the mangrove forest
in the area has operations preparation line with coastal erosion by the bamboo. Have creation of learn to manage
with organic waste fermentation biogas and recycling bank community initiated and preparation package water
for the community. In the area tha dee by tha dee municipalities have collaborated with provincial authorities
to increase the catchment area and the the dredging sand from the canal to use water in the dry season.
Has forum to create awareness conservation trees near the river and the establishment of a recycling bank in
the 4 schools in the area to support and problem solving of the community including reforestation seedling plants
additional upstream economic trees amount 200,000. Calculated capacity of carbon sequestration in around 1 year
amount of carbon 127,705 ke o, equivalent.

The study found that climate change integration of community. Should consider the dimensions mitigation
reduces greenhouse gas emissions and dimensional guidelines for adaptation to the effects that might be occur which
will answer to sustainable development coupled the care and conservation of environmental quality of the community
and consistent with contextual of community. However processes involved are important to propel operation

to succeed.

Keywords: Sufficiency economy philosophy, Local Wisdom, Climate Changes

1. uni

mMaAsuudasanmgiionnie HutlgmiAatulussdulan uridanansznulaeasagyuvuszAUTiesiy
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Study on characteristics of ambient air toxics from traffic emissions

and their effects on secondary pollutants formation in urban air
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Abstract
Under this study air samples were collected in 6 sampling sites within Bangkok and its vicinity during
January 2011 (B.E 2554) to February 2012 (B.E. 2555), in order to study the characteristics of ambient airtoxics
from traffic emissions and their effects on the formation of secondary pollutants in urban air. There
were 18 air toxics selected for this study but only 14 compounds were prevalent in Bangkok namely:
Benzene, 1,3-Butadiene, Ethylbenzene, Chloroform, 1,2-Dichloroethane, 1,2-Dichloropropane,
Tetrachlorethylene, Toluene, m, p-Xylene, o-Xylene, Formaldehyde and Acetaldehyde. The results revealed

that these compounds showed high concentration in samples collected the sites near the Ministry of
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Science, Chokchai 4, Samutprakarn Provincial Hall and Chetuphon College in which these sampling
site were all located along roadside with high traffic density throughout the day. Aside from this,
concentrations of Benzene, 1, 3-Butadiene, Chloroform and Dichlormethane exceeded the average
annual Air Quality Standards for VOCs in Thailand. VOCs, Acetaldehyde and NO, showed good
statistical correlations which implies that these compound from traffic emissions while Photochemical
reaction of Formaldehyde is the major factor in the formation of these compounds. By using mathematical
model it was almost the same from the actual measurement obtained from the monitoring stations located in
inner Bangkok and its vicinity. The highest concentration of ozone was found at Pathum Thani province which
was influenced by the pollution emitted from the urban area. Moreover, Geographical Information System was
also applied to assess the potential exposure of the people living in big urban areas to ambient air toxics.

Keywords : ambient air toxic, Bangkok and its vicinity, secondary air pollutants, potential exposure
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3. HAN15I8kATIANT

3.1 U3UNLazN15N52ANIRVBIESAY air toxics TuanIe
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ﬁﬁﬂ%maﬂﬂm@iu Ton 1,3-Butadiene, Dichloromethane, Chloroform, Benzene, 1,2-Dichloroethane,
Trichloroethylene, 1,2-Dichloropropane, Tetrachloroethylene, Ethylbenzene, m,p-Xylene, o-Xylene, Toluene,
Formaldehyde ua Acetaldehyde sauanalilunisnsdi 1 (Lifldayaszninaudounainu-5unau w.e. 2554
Lﬁaqmﬂmaﬂiwumﬂqmﬁa) waznUInasRuiiumastdau1a1nn1593193 MEun Benzene, Toluene,
Ethylbenzene, m,p-Xylene tag o-Xylene ﬁﬂ'%mmqﬂuﬁuﬁﬂqamemwwuﬂs warUSuama Sednuieuidiou
UANLINTFIUANNINEINIAYDIUSENALMENUTT Benzene, Dichloromethane, Chloroform, 1,3-Butadiene
uag 1,2-Dichloroethane ffAudmasgiuade 19 v 6 a1l Tnewuaududugsgavesans Benzene
fanrlnsensisingrmansuazimalulad aulvady 4 uavaodmainandminaynsusns tiedain
Tuusnasnaniinsasesfuduaziatadunauunaoniei vonanisulaseiaduiivdunastide
27NN1595195 WU Toluene, Ethylbenzene, m,p- Xylene ey o-Xylene ﬂwusluﬂimmamuﬂu Wi lalaas
uawmLmaqmmﬂimﬁaumaqLLmauamu wiu aanfiuinisundu gineiud ggeusoeus/Insenueud fifinsle
dfuades LLavmsma“mwL‘LJuLmaqmLumaamiwﬁummmﬂmﬂu ‘Lummumiwwmwwum 14 ¥
Toluene fanututuluainaasetnasniarlunnanii o mamm‘m Toluene lail@iinufizen Photolysis
I@ﬂmiwmmiauaﬂummﬂlmmimLawuummwaﬂﬂamaqmLuﬂ

mmmmﬂasJuLLtJaquuqmmamaamswﬂummﬂ WmmmiLUasJumJaqmumwmmﬂuqmLLaq et
Lﬂuwamﬁtuqmamammm LLau:umm*uuiuawmmaamiwmiwwiummﬂﬂmmmawmﬂums VOCs
annsaszmetualuaneldine wagylviUAsen Photochemical Reaction mmsuulmm fnasoUSulaiy
NAgilueIne ansiy Ly Formaldehyde uaw Acetaldehyde WU‘LuUimmaﬂuqmLLaaLLaumLLm‘Eummaa
qumﬂu desnifuensianansaazaneiilan maﬂwsﬂﬂwmaamﬂaamummﬂmauﬂSLuma‘Uiumvﬁ (Grosjean, D.
et al,,1992; Atkinson, R. 2000; Evangelos, B., et al.,, 2003 and K.F. Ho., et al., 2002)

15749 1 uansran1saTninansiivlunsammaruasuasUsunma (Aeuunsay n.e. 2554-ieuiug1eu w.a. 2555)

No. Compound Concentration Range (ug/m?)| Mean _ |Std. Deviation|Number of samples
1 1,3-Butadiene 0.02 to 0.64 0.1852 0.24034 124
2 Dichloromethane 0.40t0 9.9 2.6212 4.77043 106
3 Chloroform 0.21to 1.3 0.2895 0.25032 127
4 Benzene 0.83 to 10.7 3.6466 2.38213 117
5 1,2-Dichloroethane 0.21to 1.5 0.3506 0.26592 105
6 Trichloroethylene 0.21 to 1.17 0.3604 0.32754 123
7 1,2-Dichloropropane ND to 0.50 0.1329 0.13685 116
8 Tetrachloroethylene 0.28 to 0.57 0.2150 0.16587 107
9 Ethylbenzene 0.45 to 7.55 2.7811 1.50120 119
10 m,p-Xylene 0.78 to 11.56 4.3507 2.72934 110
11 o-Xylene 0.66 to 4.19 1.7627 0.92887 123
12 Formaldehyde 0.22 to 14.9 6.6107 2.80793 140
13 Acetaldehyde 1.03 to 9.47 4.1668 2.09009 140
14 Toluene 8.07 to 68.77 32.8456 16.47594 122
15 Vinyl Chloride ND - - 117
16 Propionaldehyde ND - - 140
17 Crotonaldehyde ND - - 140
18 Acrolein ND - - 140

* ND : Not Detectable
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Study on offensive odor measurement using electronic nose
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Abstract

The study on offensive odor measurement using electronic nose was carried out. From the study, the
pattern of VOCs was classified such as benzene, 1,2-dichloroethane, dichloromethane and toluene using principal
component analysis (PCA). The comparative study of electronic nose and reference method for ambient VOCs
measurement namely canister —preconcentrator-GC/MS was evaluated. It was found that the measurement of
odor at the domestic hospital of Map Ta Phut district and Rayong crop research center was comparable with
the reference method. In addition, electronic nose can be applied to difference sources of offensive odor using
PCA to classify the sources.

Keywords: Offensive odor problem, Electronic nose, E-nose
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TGS825 HS Hydrogen sulfide 5 ppm.
TGS830 CFCs CFCs 100 ppm.
TGS2600 Air contaminants VOCs, hydrogen, ethanol, iso-butane 1 ppm
TGS2610 LPG Iso-butane/Propane, Methane, Hydrogen 100 ppm
TGS2602 Air contaminants VOCs, Toluene, Hydrogen sulfide 0.1 ppm.
TGS2442 Cco Carbon monoxide, Hydrogen 5 ppm.
TGS2444 NH Ammonia 0.5 ppm.
TGS4161 Cco Specific to carbon dioxide 350 ppm.
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Abstract

Study of the threshold of annoyance to noise of Thai people was to study a lowest level of noise that
a person still feel annoyed or disturbed. Samplers (persons who took the test) would be heard 7 testing noises
samples randomly. Testing consist of traffic noise, noise in shopping mall, train, air plane, industrial, boat and
noise from amusements. 4,161 persons who took the test and the most were secondary school students were
selected from secondary school in the central part, northern and southern parts of Thailand. The result shown
that the average of the threshold of annoyance to noise of persons in Thailand was 67 decibel (A). The genre
and residence of person who took a test had some relationship to the average value.

Keywords : noise, threshold of annoyance
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Abstract

The study of compatible land use around Suvarnabhumi International airport was conducted with
emphasis on noise pollution presently caused by Suvarnabhumi International airport as well as to predict the
trend of noise level in the future by using Integrated Noise Model (INM version 7.0d). The study also determined
appropriate by land use around Suvarnabhumi International airport using GIS overlay technique. The study area
was identified by the noise level contour agreed upon by the Members of the Cabinet on May 29, 2007 and
August 31, 2010, in addition with predicted noise level in case runway 3 and 4 will be in full operation in the year
2039 to accommodate about 129 million passengers. The land use pattern around Suvarnabhumi International
airport will be considered based on 7 factors namely ; 1) noise impact, 2) low frequency noise generated from
aircraft 3) aircraft wake vortices, 4) aviation risks, 5) land use pattern for airport in accordance with FAA, 6) aviation
safety zone, 7) land use plan for Bangkok and Samutprakarn. The study revealed that noise level for 2013 was within
the scope agreed by the cabinet (NEF 30). The trend of expansion of more communities around Suvarnabhumi
International airport will become wider especially along the south of the airport because there are still more vacant
lands in this area which are suitable for residential construction. On the north path of the airport in Bangkok,
more expansion is also expected especially for warehouses which will also produce noise level equal to NEF 30.
Aside from this, present land use management at Suvarnabhumi International airport in accordance with FAA
revealed that in Bangkok, some zones with airport land use compatibility were about 16.62 square kilometers
while other zones with airport land use incompatibility are 4.46 square kilometers. In Samutprakarn, zone with
airport land use compatibility were about 25.04 square kilometers while some zone with land use airport incom-
patibility were about 1.18 square kilometers. The study on land use pattern with airport compatibility based on
the 7 factors stated above revealed that building construction of all types can be done in accordance with the
law in areas with NEF <30, and land use pattern for airport compatibility can also be set.
Keywords : Geographic Information System, Noise Exposure Forecast, Airport Land use Compatibility, Air Safety

Zones, Aircraft Wake Vortices
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Abstract

The study on odor and toxic compounds emissions from municipal solid waste was carried out in order
to estimate emission flux of VOCs and evaluated the distribution of odor from municipal solid waste landfill using
WRF-CALPUFF model. Hua Hin sanitary landfill was selected as pilot project. This landfill consists of domestic
and agro-industrial wastes. Cubic static chamber was used to study the emission flux of VOCs from surface flux
of landfill. The surface area and volume of static chamber are 0.16 m” and 0.064 m’, respectively. VOCs samples
were taken from the static chambers using evacuated canisters every 3 hours (9:00-12:00, 12:00-15:00, 15:00-18:00).
All of samples were analyzed by preconcentrator and gas chromatography/mass spectrometer. From the result
of this study was found 37 VOCs. These VOCs were classified into 4 groups; aliphatic hydrocarbons, halogenated
hydrocarbons, oxygenated hydrocarbons and aromatic hydrocarbons. The findings from this study revealed that
several VOCs were mainly contributors to the total emission profile such as isobutene and pentane in aliphatic
hydrocarbons eroup, 1,2-dichlroethane and dichloromethane in halogenated hydrocarbons eroup, acetone,
2-penhtanone and hexanal in oxygenated hydrocarbon eroup, m-,p-xylene, ethylbenzene, toluene, styrene and
o-xylene in aromatic hydrocarbons group. Acetone was highest contributed to the total emission flux of from
fresh landfill zone accounting for 53.019%, followed by 1,2-dichloroethane and m-,p-xylene, accounting for 14.44%
and 4.88%, respectively. For old landfill zone, 1,2-dichloroethane was highest contributed to the total emission
flux of accounting for 19.07%, followed by dichloromethane and acetone, accounting for 15.70% and 11.05%,
respectively. The finding of this study found that emission rate of VOCs from the fresh landfill zone was higher
than old landfill about 7.9 times. In additional, benzene to toluene ratio (B:T) was evaluated as indicator of
emission source from landfill . The result of B:T ratio was ranged from 0.07 to 0.14 that is compomparable to the
other countries such as South Korea, USA and Spain. For evaluation of the distribution of odor from
landfill using WRF-CALPUFF model, it was found that the distribution of odor depended on characteristic of wind.
The distribution of the overall odor concentration of approximately 30 OU was within 2 kilometers which the
distribution of odor did not reach to the beach and there was no affect to tourists.

Keywords: Odor, Toxic, Volatile organic compounds, Emission flux, Municipal Solid Waste landfill
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JUN 4 uansanududuvesansdunsdsemeengiaialaniiuiy (Surface area)
vosuasilinauveeisewmeidng Static chamber

NNaT 2 wuh ansesdlauilsnsmsszusesningsiigaannleu A daduluvezan Anidu 53.01% v
ShsmssrueresEnsdunigssmeheiinnaTaldiovue 37 4ia sesawnifiums 1,2 laraelsBnu wasimen-
yslodu Aoy 14.44% uay 4.88% suddu dwiuleu B Judlsuvesiin wud s 1,2 laraelsBiny
fnsmsszuseeningsiian Andu 19.07% v8s8nanNszUIsvesaNsBuNISssmehefingataldiomn
37 wiln sosawmnduaslanaslsiing uazerdlau Andu 15.70% wag 11.05% mudiu Faenndesiy
msfnyAfevesUssmaaiy wazilowIeudioulsuvezan (su A) uazlvuveziin (ou B) wui §nsinns
szuevesasdunidssmvedeanuaiingotalduinalsurezaniidnnmsszuisgeanininalsuresi
Jszan 7.9 wh edoradumssleuneni (vu B) fyduniddeamemsdunisonunasinaurendy
srovnaulsz 10 T Seilitinumsdunidsameianas wenaini 1lFShdwvenuuduse
Ingduifevssiduivaunditidannundsdimnauresnuh Samdurenuuiusolngdu Seeglurag 0.07-0.14
FeaonndosiumIfnuidevessemadue 1wy Ussimanuals (0.10-0.20) UseinAanigaisni (0.10) Uszine
au (0.2+0.1) tudu (E. Gallego, 2014, Kim, 2002, 2008, Durmusoglu, 2010)
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A91991 2 LERBRIINSIEUIUENTOUNSETLBIEINNURILMAEsnauvYE

No. | wlinvasansdunse snsmsszuneady snsmsszuneaiy
szaedne (VOCs) Tou A Qauvezen) Yoy B (Iwuveszinn)
(ulasnfudemsnamnsdatalug) | (ulasniudenisnaunsdadala)
1 |1,2,4-Trichlorobenzene 3.34 1.27
2 |1,2,4-Trimethylbenzene 4.44 2.75
3 1,2-Dichloroethane 170.79 28.40
4 1,2-Dichloroethene 0.60 4.00
5 1,2-Dichloropropane 0.99 0.00
6 |1,3,5-Trimethylbenzene 2.18 3.99
7 1,3-Dichlorobenzene 0.62 0.71
8 1,4-Dichlorobenzene 0.58 1.07
9 2-Butanone 1.47 4.50
10 2-Pentanone 52.87 1.40
11 3-Pentanone 5.10 0.84
12 Acetone 626.84 16.46
13 Acrylonitrile 1.54 0.68
14 Benzene 3.54 0.59
15 | Carbon tetrachloride 0.12 0.26
16 Chloromethane 1.85 1.71
17 Cyclohexane 2.18 2.30
18 Cyclopentane 1.76 0.00
19 Dichloromethane 35.34 23.38
20 Ethylbenzene 44.26 14.05
21 Freonll 0.17 0.46
22 Freonl14d 0.10 0.22
23 Freonl2 0.33 0.98
24 Freon22 0.14 0.48
25 Hexanal 45.05 6.50
26 Hexane 2.79 1.62
27 lodomethane 0.31 0.22
28 Isobutene 29.76 7.47
29 Isoprene 1.65 1.46
30 m,p-xylene 57.66 4.04
31 Methacrolein 1.44 0.33
32 | Methyl vinyl ketone 0.92 0.63
33 MIBK 8.28 0.82
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No. YUAVDIF1TDUNTE SATINTITUNeIRAY sAsINTTTUNLLRGE

sumedng (VOCs) wu A (Qouvedan) wu B Qouvezini)
(lulasnsudamsraunsaatalug) | lulasnsusenisnaunsiasalug)

34 o-xylene 12.68 292

35 Pentane 9.74 0.71

36 Styrene 24.99 292

37 Toluene 25.98 8.82

INTINTILUNLANTDUNIISENEde 1182.43 148.95

wavninsiatale
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MnN1sUsEENAlduuuaeseniionine (WRF domaind 2u1n 100x100 AMazBER 16x16 Alawns)

FUAULUUTIARIAUAINDINTA (CALPUFF) Jeong S. J., 2011 uae Prueksakom K., 2014 ) Wu31 113052186
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4.1 Nan15338
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dlosu laaaelsiinu 1,2-lapaslsdmu wavuiwiaduasnassuudszamdiunans vilidudniay [Wulsels
warszuunadumels wu a1sesdlau ngdu evdaiuwdu Jusu wasnuindnsnisssuneveasdunsd
szimedrgnleuverangindIloursziiUseana 7.9 Wh Feu msfiagiundaetuan ag Bnnsissy
Tngtamzvezdonmniluyidentn esanvezlondlentnvuy qdunidazdesaasuazyinliiinas
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v TngBu ledu iusiu uenaniiduvdedeemandin Tna ena viliAnansalau usu duaslonselsfing
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wils wagdidinnselind e1giuuas WJusiu (Tassi, 2009)
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Study on the Noise Impact of the Double Track Railway System on Community
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Abstract

Study on the noise impact of the double track railway system on community was a study of the noise
level from trains. Type of train (passenger/cargo), speed and train length were included in the study to find
their relationships. Three lines of difference areas were selected to study; Meung Phranakornsriayuthya, Meung
Chacherngsao and Meung Nakornpathom. From this study we would know the impact of train noise and its data
could be applied to make a noise prediction mathematical model. The result was found that the 24-hr average
sound levels at Phranakornsriayuthya and at Nakornpathom were 64.3, 65.1 decibel(A) and 65.9, 66.6 decibel(A)
which lower than the Thailand general noise standard that defines the 24-hr noise level should not greater
than 70 decibel(A). While for at Chacherngsao such noise level were 73.9, 72.9 decibel (A) which higher than the
standard. There might be there were many cargo trains which generated higher noise levels on that day, a good
management is needed, for example, controlling amount of train or using noise barrier. And more data should

be eathered to study the relationship between noise level and speed of trains.
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Abstract

Generally domestic wastewater treatment systems often treat wastewater to meet effluent standards.
It is useful to return back for new benefit such as reuse for agriculture. It is therefore very important that it must
be improved so that it is appropriate and safe for water reuse. The survey of 8 domestic wastewater treatment
in larger communities was performed at the Northeast of Thailand and it was found that many of these facilities
have potential to be developed and enhanced for a source of agricultural water reuse. But there are needs for
further improvement to suit the activities to be undertaken. The slow sand filtration system is another system
that can be applied to improve water quality. The effectiveness of slow sand filtration system installed at the
Buriram municipality domestic wastewater treatment system was tested by using wastewater from the pond No. 2
the aeration pond of treatment system and was compared to the stabilization pond of treatment system.
It was found that the efficiency treatment of COD, BOD, suspended solids, total phosphorus, TKN, nitrite and
nitrates of slow sand filtration system showed better results than the stabilization pond by statistically significant.
The slow sand filtration system is effective in treating at an average percentage of 47.07, 57.09, 61.18, 72.75,
64.08, 26.11 and 66.32 respectively, while stabilization pond can reduce with the percentage of 7.44, 16.85, 35.26,
11.45, 46.51, 17.05 and -24.20 accordingly. The removal efficiency of total coliform from the two systems did
not differ significantly, slow sand filtration system performance between 0.51 log - 1.80 log. At a time when the
stabilization efficiency between 0.26 log - 1.19 log. The quality of effluent from slow sand filtration was accept

of water reuse guideline and not effected for long been and cucumber crop.

Keywords : Domestic wastewater treatment system, Slow sand filtration system, Water reuse
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Abstract

Study on the efficiency of wastewater treatment by water hyacinth in Rong Jae canal was action in the
area of the Rong Jae canal, Amphur Nakornchaisi, Nakorn Prathom province. This area was where Department of
Environmental Quality Promotion has a plan to restore environmental under the Natural disaster preparedness
district. The Rong Jae canal is connecting between Maha Sawat canal and Tha Chin River and the wastewater
from a large community around there is drainaged into it. Therefore, the water quality in Rong Jae canal worsens,
rotten and smells which affects the people living around. Then selected water hyacinth which is a plant found
in Rong Jae canal to study on appropriate and efficiency of water hyacinth raft model treatment for treated
wastewater in order to restore of the canal.

The raft of water hyacinth size was 1 square meters, placed in the Rong Jae canal and put on 4 kilograms
(wet weight) of water hyacinth on the raft. Put the raft to distance approximately 10 meters long were totally
15 rafts in a total distance about 180 meters. Measuring of water quality which had the water hyacinth rafts in
Rong Jae canal. Water hyacinth raft has reducing efficiency of BOD, TKN TP in water around 58.5%, 53.5% and
45% respectively. Found that the water hyacinth raft can increase the amount of oxygen in the water which is
related with the amount of BOD decreases. And found that if the amount of water hyacinth to put in the raft
as 4 kilograms per 1 kilograms BOD will have wastewater treatment period about 40 days. But if the amount of
water hyacinth in the raft as 8.5 kilograms per 1 kilograms BOD will have wastewater treatment period about
16 days. Efficiency treatment of water hyacinth raft is reduced after a period of water hyacinth raft can be used
in wastewater treatment. It will be need to remove of water hyacinth in the raft that was more than enough.
The result of this study can be used as guidelines to use the water hyacinth raft in wastewater treatment for
management and restoration of water quality effectively.

Keywords : Efficiency, Wastewater treatment, Water hyacinth
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24 31.A.57 1 0.2 15 7 0.7 Suldundnauwan
5 .57 13 0.8 13 7 0.6

20 N.W.57 28 0.9 8 a 0.4

53.a.57 a1 1.0 6 3 0.3
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INFUN 9 uaneen TP Tupaadlsed wudiA TP lurssdsuanaufnasundnauyniaussana 0.7
fadnsuredns Lazilladn sAnsundnaueil A1 TP 9zAYe) anasawndouszuiu 0.3 dadniusedns
Tusgeziian 40 Ju uazidlslafinswdsudnauynluln A1 TP AezBuanasuaoUszann 0.2 Jadnsuredns
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flod | By | Weawedanaviun
(BOD) | (TKN) (TP)
adadt 1 40 U 4 kg WnauwI1/kg BOD 60 % 57 % 57 %
(Jufl 41-1)
asad 2 16 8.5 kg HnMUYI/kg BOD 57% 50 % 33 %
(Juil 69-53)
ALadY (Average) 58.5 % | 53.5 % 45 %

7 2 wansUszavEn e nnauy lumsthdmiideluraedsas wuhannsoanysunae
BOD adlé 58.5 % USunau TKN aslel 53.5 % wagUsuna TP agla 45 % 91nn15AnwnuinuSunaa ULy
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Study on Contamination of Polychlorinated Biphenyl in Sediment and Green mussel

J9871 UMENIUW Wag givs) neundes

Ruchaya Boonyatumanond and Sunitra Thongklerng

AuEITeuagineusuiuduIndon nsuduaSIANANELIAdEY

Environmental Research and Training Centre, Department of Environmental Quality Promotion (E-mail : ruchaya2007@gmail.com)

UNANED

msfnwUinmensanéslndraediunnslumia (730, PCBs) lufognmenaufuuasiesuuaagluusit
aendn 4 e 1 whiidmseen widwidu wibhusens wesuibuinass ussiinaeimes
ROULLYDIENIINY Nsarinfiedanenaufumewmalin soxhlet extraction wasnU3unaans PCBs axld
inseaufalasunlansiil - unaaalnsiines (GC/MS) wamsnaaeulusietunzneuiu uayvosusasy
wuUSinansanénevesans PCBs ton usiiiluvazidmsulsamalnedslifimstnueaninasgudmsuns
Judlouesans PCBs lungneufuviedsiitin usanunsalideyalunsnnumsuitounesans Pcas Tngld
vesuuas Jusvidinmanumsaivinauneiwesszmald

Ay : IndaneSiunnaluivila viesuuas] aznaudy with

Abstract

The study on contamination of Polychlorinated Biphenyl in sediment and green mussel from four main
revers, which are the Chao phraya river, the Tha-chin river, the Bang-pakong river, the Maeklong river and coastal
area on the upper Gulf of Thailand. The samples were extracted by using soxhlet extraction and quantified by
gas chromatography-mass spectrometer (GC/MS). The results were detected the PCBs at very low concentration
in sediment and green mussels. Although Thailand didn’t have standards regulation of detection limit in sediment
now, the result can be used as monitoring data of contamination of PCBs by using green mussel as bio-indicator
around coastal area of Thailand.

Keywords : Polychlorinated Biphenyl, gsreen mussel, sediment, river
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1. Unin
a P ) ) & 1 v A A P A o oA
muiilssinalnglaasnuludneussaeydygianenladuitnieasuaiiviinnAeeiuiuy WeTui
31 unsaw WA, 2548 Feeaudyaanadidmanglunisan/dnnisngs Msld wagnsUanddeansuaiy
TRNAN9E1IUIULNOANATBIFUN MUV IUYWELALAIINGOUIINATUANBTINNAIEIIUIY NIUFNETY
AaunmasneadeudupuzoynssuniseudyganenlaauarlasuuesunngluunuliRnisssaumfinge
a ) Y a P v o
1599N5USUAAKATNNSHSIABUNITANAI9VDIES POPs Laglaniznstin1smnA19ve9a1s PCBs wagliuiaua
Toyannuimimuuruilasuneuninsluaugaynssunseydyy My dluieatvayudeyalviu
ANEOUNTTUNTRUA Y AuGIdekavinausuA1udaninae 397lATaN1TieRAAILNANITANAIIVDY
Naa oA p ~ v v a A o a a < a = &
asigl WealSeuiisuiuteyauiagailiunsusnalsaivusegliivesnsiniuasvailueien Jevaedy
IN1sAN®IENSNTUNNANG FI8199717¢ U agmenauRy [Watanabe et al., 1996]
@13 Polychlorinated biphenyls (PCBs) \Juansfiuywdndnduiioldusslevinisonamnssy way
lgsun1sdneglunguansnndnseniuny (Persistent Organic Pollutants, POPs) 1Uuansnenssss @13 PCBs
Wuansidunszitusuldiudt a.a. 1930 9nujiseinisivnasiusazanslumia (biphenyl) fuansnasiu
#1Us1Aa1n1 (anhydrous chlorine) lneilinanuioansusznouwman (ferric chloride) usissUfizen dns
a3 PCBs agaunsranglulssugnamnssy lnedoneanisauanaeiuniuussmagtan 1 Kaneclor
(00w Aroclor (an5ge13n1) Clophen (wosiuil) Wudu wazsiaday 4 fvnendndusiazuaniediui
wWasiurvesnasiulaeimvtnlundndueaiueg wu Aroclor 1260 fie falaw 12 munefls “Biphenyl” uay
L@ 60 MUNED @15 PCBs Nilaaasuiduaidusenauiosas 60 WWudu Nld1ulsenauvad @15 PCBs dnanlddu
Industrial fluid Tw hydraulic system, gas turbine waztuagagnmaluauulnihng tharudeuainaueuazasi
A ' aaa a o Y 9 HEY oA v L. H 1y A =
weeraUisueandndu ldlussuuanuiou lanauundundodu 16y Plasticizer luthendnwn & nin n1
AsEANEANLUN @siusduLaswatamn WUy @15 PCBs Toaenaunsrangausewiel a.e. 1970 dnsvuilau
499815 PCBs Tudswnaauyilanlaglinin@a [Safe, S., 1987, Eljarrat et al., 2001, Kennish et al., 1996]
a13 PCBs HautRavaneunlites anunsaazaalanluansdunse undiu lodu Wil ssiesin gaiien
Uszana 325-366 esmgaifed @15 PCBs Wu precursor vesnisiinansionsy winilumfigamal
250-450 sarnwaided sxvibiinasiawsudaduasiduniviasegluansnguiinnAne1iui (persistent
organic pollutants, POPs) luniuéiiingnsa3e@in (half life cycle) 7.8-132 U [Safe, 1987] aruduiiwves
@15 PCBs Tuawilmiineinis wu seaefiassant W@eedy Uindswe Rimiaaztdudn Ravtaenuniiu
a a a o a a Y o o w1 a A oA & a o« '
finsiasuiUaswesimiainuinalunth d1ne uazadviouuy o1aLAskvsasuLdn 13und1 “Chloracne
o A a a o o & ! 1 v a 2 a a ) | a &£ A o P
faguil 1 Banideludniveasnuii lnelidnauluiiwdsundu wionsasiiavudlosuans PCBs 1y
avavlusianmewazneliinuessluduvemy PCBs WWunguuasansuseneulalnsasveuiinasiudy
peAUsynoudsanunsaazaulungnaunulafne s AuluEsdiain (Erickson et al., 1997) Usemalnesuldans PCBs
1wt A.a. 1955 Ul A.4. 1975 Usewdlneddanuuainunisiians PCBs visviua tut a.d. 1975 wpaannuin
wa ) a P a A ! = a 8 o
guRmnaINMslvavesans PCBs MUssmelaniu lnsdanvsunanasemaennnudululssnundnungi
o v wa & & o Yo v ' < 2 o A a & A a a o
$1971 aURweluasauinldlasuans PCBs trailulsauziSaiunaziindudalngfiusiammids lngiang
Usnalumin Tunaneusemeilandsusenainunantasinuldans PCBs faws a.d. 1975 Wuduun a1
Anwitensuszifiumans PCBs innAndlutunz nouiuieazimuniluaunnsgiuludszmalne [Ruchaya
et al,, 2007] JnguszasdvaansanwiliiioUsediuaniunisalnmsvuleuans PCBs Tudiegnznoufunay
vioskdag TuiuuSaeRmela USHuYuYy karusalssnugnamngsy
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Yusho, 1968
Rice oil contamination

Severe chloracné disease

JUT 1 uansenisvadlsailaviaveslasuiivuesans N0
wdeuludndusidn Usemaguu

nswdsuudassuuaznisaanefuaznsindeudnegasuandey ﬁuagﬁuﬁwmmaa‘%ﬂﬂuLaqa%a
@13 PCBs Tuonia @13 PCBs aunsadasnlamenszuiun1smsaaedilaeuaseifing (photolysis) lng
efiiszezinann3adinfiunnenetu @15 PCBs fifaas3u 5 ozmay (pentachlorobiphenyl) fszezinann3
Fin iy 41-83 Su (WHO., 2003) Tuth ans PCBs anusadaneildmeuaseniindssesinaniedinveans
PCBs fiilosrUsznouvenasiusaus 1-4 pznox Lﬁaaeﬂwfwaﬂmsﬁu 0.5 Lum3 zaanedlalugag 17-210 u
lungnauRy NszUILNSEANERINITINN (biodegradation) lunsEUIUTUaNYRINNTAAN8F VB IENT PCBS
annsainlgiationniauaridennia Tnssadrelnesilu @15 PCBs Usznausie benzene ring 2 ring oy
waziinaeiuUsznausiedaud 1-10 éﬁ’qgﬂﬁ 2

Cl 110 Cl 110

Polychlorinated biphenyl

5UN 2 uandlaseasraluianaans PCBs

Audiseuariineususudanden duidouasimumaluladfuansiiy ihnsAnwuinansandng
YosasfwUszLny PCBs 10991nans PCBs anunsanndnslsisnuuludananden Insdivasegnisaanesuny
avaelddlulusiy waranunsonsseviogniamiluldssesing 4 ansnduiliauduiwiionnddludedidin
fnasisyuuyszam shlvinsudnsesluuiivesldauediaund Wuasiignseylusudnyananenledu vufinn
ns1vdeUaTs PCBs andndlagldvesuuasgifuduiitda (bio-indicator) Huihlanseuiuimesusasfannsa
T dusvidanmludaandon [Connor, 2002) ilssaavesusa dudsdTiniiofeusnameimeiauay
Hudwifidedaordoonmsuinumeiliiues swnsvemesuasufasrnuilodevemesiasgeiuiaiu
N13AZANVBIAITOMTUALATRYUTZIANA 1) i uaﬂaamﬁu;ﬁﬁammsﬂﬁmumléfdwﬂﬁmaLLuaﬂ:j
orgwilsmumnumnzay manndnslumsneududidunsinuiiieatuayudeyadunsazauuesans PCBs uaz
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naidaudneans PCBs MnuiuAugunani udunsdsuuaseasiwdngvdsomsvesdniuthiy
wazehegewnsvesuywsluiian Tasimsidediingusvasd Anvmstudouvesasittdlusosavesuuasy
wavAvneURL HUnaiuides Wy RgRENNTIH WaTLrULTes wazunameilmeiaveaseine uayld
Judeyaaivanuunuljunisssauvnanielieudyadyayananiady

ndayanisldans PCBs luuszwalnenudn ans PCBs dndhwmioundoudasiuiviendeiiu
Uszaliiwindy  wagthgtumhsnuiisuisveuldmumugunsallaiiiifans pcas vuidoulusdnd
setsene egslsfinmuusingmngldenidnnslduasindrans PCBs wéh uddtennsansranunisuuiou
299815 PCBs U%Lammzﬂau%uuuaﬂaLﬁaqmﬂﬁumumiﬁ@wwLLazm?iauﬁmm%w%‘ﬁmqmuﬁﬁumaaagj
dawandon wu Aufivwideuans PCBs Fannsnszaregduandeniialivatenis 1wy 1578 WY
(runoff) thvha wie massveazianlasaumaeussenne (atmospheric transport) MstAAeLT v sREn oL
LaEMIRATYRINIELAT TlTARN1INSEaTBuAYNTavaNYEEs PCBS wfogvinsaneils andoya
NsANwITReAUEIdE [Santschi et al,, 2001, Columbo, et al., 2005] WUIRENOUAUUILIUARDITOLHE
fuwhidmsvenmsianuans PCBs 933 0.11 - 0.93 wilundudenduhainuds seneuAnusnamdthny
&15 PCBs 19 0.01 - 0.22 wilun3ustensu-thminuss Usnasitlinuans PCBs (N.D = non detectable) #io
USHI0 3. UUNYS — 2.84587 wANUATS PCBs ﬁﬂmw,%’wﬁugﬁuu%nm 2.83M3UTINTS (st.2) agnauRuUIIN
wilthmuans PCBs %39 0.02 — 0.05 wilundusendu-thminuds wazmsneuRuUSas T neneuUy WU
PCBs andnatas ND-0.02 uilundisionau-thominuiis Usnaiinsasldnuans PCBs Aousnaiiilnasnnuinuth
11NN71 96 Alaluns [Ruchaya B. et al., 2007 ]

AuiifouasiineususnuduiadenifumhenuniliinediiunisFes MUSSEL WATCH TS
U w.A. 2522-2535 [Eljarrat, et al., 2001, Erickson M.D.,1997] Lwisumzﬁ?uﬁﬂmﬁu%’a;ﬂaLawwmi@hLLmaqwhﬂy’u
wenniladinsAnunisandnsensiaTlunzneuivanunasivudonusnalseiuntewladiiiiwes
M3l LATaIRILAY A, 2523-2525 [Watanabe et al., 1996] Fenuasensetazannsaldmeany
Fuiusrsouwunliuvesnsandadedisuiuluednlédnde

mATeldvesUssamane lunsinnussisdevanunisainsUuilouvesansdursdiduiiv Ao
@15 POPs 1u a5y ansaiuuad a1slaeendu-ilusy a1sieiey ansidnd Jegunnunevaiedssinmn gy
PRULATI VOUUNNTU M98 Zebra mussel [Jones S et al,, 2001, Jon D. et al., 2011] n1shavaaiduaatidinin
Welstnsavauvesansivlufedddiinmddemsnisazauvesansiv

JUT 3 uanwosuuasgila Perna Viridis uazaunsalnsiudiegnemenauiu (Grab sample)
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JUT 4 uwansihuntswasanuiiufmeginzneufuLases Mueay 1-7 Ao 1. sxeed 2. ¥ays
3. wiliwnedena 4. Uiniaidianszen 5. Uinuaidvidu 6. Uinuaidiuinges 7. Lnasys

2. UnIaluazisnisie
ﬁwmsmmuLaﬂamLasﬁﬂmm’iﬁimwzﬁﬁmmgamﬁm%’uﬁaashwremLmaq;j Tneld38nsvnaou fil
2.1 SumaumanTeudiogisasuLasy
2.1.1 ﬁmaaLLmamjmé’NﬁWLLasﬂﬁ’mmLwﬁmaaﬂﬁaawé’aﬂ%ﬁmﬁuLwﬁmﬁamaaﬂ
2.1.2 faanusnvenlionvesyniuuarlidaiaudonueseenuagldiindudndenisly
Lﬁaﬂvzmﬂauauﬁmayjaaﬂ viffovesiiunslddnimdnusazsuas tuiinduin
2.1.3 Yweehmumnsauiuauldiminyssana 200 nfu LLasﬂwm{‘juﬁwm‘?m{jummL%aqa
(homogenizer) AuazLdYn

a

2.1.4 dwesituldAulunvuraunuasdaihuaziiulingamgd -40 esmwalded
2.2 TunauNsWsBLERE1ImENaURY
2.2.1 thagnoududennagrlfdniudeifeitu
2.2.2 wisiudu 4 du uazagnezneufuredIudl 144 uar 2+3 udaAaneivats Ads
dedunsuausogauaniungnoufuimuslunsuraumuaalasan ol ionmgf -0 ssrisaldea

AU 5
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JUN 5 wanansuuaiulu 4 dunagagndmalss A3

2.3 BN3ENARIDE1NZNDUAY

2.3.1 diegenznoudl 10 NS LRuENIsU (hexane) Usims 100 Taddans s Surrogate C _ solution
Ay 20 wilunduseiadans Ysums 100 Tulasans afmdae soxhlet wiu 4 Falus andurdn
dsanusndely

2,32 wiueniu (hexane) anUsunsmelulasauliivge 1 Jadans wasituneumdnasuiou
selulagthansarariu silica gel column chromatography wazdndieiewufalasulnsns - waaalnsives

233 i sulfur fivulumenoudiusie n copper feuadiniewufalasinlnsnsmuaaalnsiines

2.4 F3N198ARAI9E19MRELIA]

2.4.1 thwiosusiaag 20 n3u Heldvasaurnuuin 100-150 §addns LA sodium sulfate (iori1dn
ﬁﬂaﬂﬂwaﬂLLuaﬂjj AaNtA sodium sulfate V9 waziy Surrogate C,, solution Ayandudy 20 wilunusio
faddns Usung 100 lulasdns

2.4.2 \fagnisu (hexane) Usinns 50 diadans anneie homogenizer Lazuenmzneuiovesean
TneldiaTos centrifuge

2.4.3 1} solvent fildannisadasegunanUiunseenias Rotary evaporator liUSunswie
2 Uaaans

2.5 nstdndsluiloudae Gel permeation chromatography

2.5.1 Gel permeation chromatography pack 728 bio-bead SX-3 «’mﬂﬁuLamaﬂiﬁaﬁﬂlﬁaﬂuﬁaﬁuﬁ
ysfuazindmitsly @e 50:50 cycloheaxane: ethyl acetate wazanU3uImsAeLA3es Rotary evaporator
ulsunaae 1 Jadans

2.5.2 thansiaaunsnnmsasaudsluaeding ifuans PCBs flaula uasuenkuduneuaarie
#a Silica gel chromatography elute #78 100% hexane $119u 100 faddns anUsuInsuazdnidiedes
gas chromatography-Mass Spectrometer

2.6 MylATERTRuANLATUSINIABLATaY GC/MS

ansafaiildandluluedes Gas-Chromatography model 17-A (Shimadzu)/ Mass Spectrometer
model QP-2010 (Shimadzu) Tneilanmzmsvhauwensiesssll GC condition: column iin Rtx®-PCB
(60 m x 0.25 mm 1.D., 0.25 um)
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3. HaN193BUALIRNTAl

HaN133LAT12E5 PCBs Tudleg1arasuuay

nmsifusegndludainden Tiun Megremzneudiu fedimosusay uazdregrai Tuitudl
frugaamnssy waruinanenlne sudunsifuietismeneufiu 12 feg1e 10 7 gaifiusiesn faguil 6
HAINMTIATIEViFaE Rz neuRuluNuTiFn19n wuans Total PCBs eflutas 330-957 wilundustonsu anfiny
Total PCBs geanlu 3 dwiuusn St Unnusltvindu Uinuaidusinees uaztinushindmszen musdy
ufiushagnefing PCBs mnéndlumnaufutiinnigean fo Uinanusidivhdu wu Total PCBs Wi
957 wnlunfusion3a wenantiudiany Tri-PCBs congener Wag WU Tetra-PCBs U310 350 Wlunsumansy wag
289 wlun$usieniu auaiu Jewu Total-PCBs luuTunaugeanislewiivuiugaiusegaduuiu fudiviny
U314 Total PCBs lughifusasann Ae fuftusnninuithusingas nu Total PCBs ity 660 wlundusonsiy
uarduT 3 Ao Usnanushindmszen wu Total PCBs 550 unlunusianiy swaxdendssuil 6

P38 WlUNSURBNTY

1200 -
1000 -
800 - I
m tri-CB
600 - I
™ tretra-CB

400 m N :

B m B penta-CB
200 -

I I I M hexa-CB

O . T . T T T T T T . T . 1
1 2 3 4 5 6 7 8 9

AN

=1

SUN 6 LangeIrUsEnauTeIas PCBs Mnuluiing1anenaunu

3

mnAdEluein nmangneuiuuinasiineneuuy waruTnunuiind ezt uaswui
Uinamznoufulnfafianudn 20 lwufiues danudaduves Total PCBs 923 900-1,200 wilunfusionsa
uaznun Total PCBs Tungnoufuuuafedidnndn 30-80 wufiumstu daandutuves Total PCBs
funluanasuieruani 50 iwuftims (A.a. 1975-a.a. 1950) fagwy Total PCBs lutiunigetuogadiu
164 (Ruchaya et al,, 2007) ssiloranitesanedmitiiuunlugael a.a. 1975 Usanalnglddnssadldeans PCBs
waZdNITUTIITANTITOENNTUILENTAIN WU N15U7 PCBs ﬁasﬂu Transformer wag Capacitor LUnndn
farnsUszma uazeeninAsnIIaNrIneiiiofmualians PCBs iuasdunmeuszanil 4 anmsmea
aoumans PCBs Tuthsuansgn a.a.1970 mslaidendawisszmalvednldvsoudasinihuaziaioaiy
Usglatihszuuii waeidnlnensuyinans Vildinsuudouvesans PCBs Tudwindon Fennianifves
an3 PCBs LHuansiiliiazaneluth fanuamuiivudeusdluundeumaieniu JuilfiAansasauey
lTunznouiu wonanil ans PCBs é’qﬂu@auaeﬂwfwﬂuuazﬂfmﬁmzﬂauﬁuu‘%nmiau"] ARd WileTivzUsuifiu
AuEgsweInsazaNans PCBs Tungnaufiuuasluddidin nsdsamsfiazidonnzneufunazddiiindiey
vinadndgursulunsiieneindadell mansnaeundsiuandinauhdsnsdiniandouteuasuninszans
9313 PCBs aglungnoufulnduinusitindmszen Ssnisuuidiouans PCBs finisnssnegdandoninld
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MANETN U MBSl (runoff) wienhvha wiemssvmeuasianlagauveussennie atmospheric
transport)  MTAADUSITBIMLNEURULAZATRANYBINITUAL TlRARNIINSE IR NSETALTeNENS
PCBs LLﬁasUJ‘viNmﬂE'Jq

dlenFouiisvesdusznauvesans PCBs finuluiodrsiineAnuuinameimeausnadinud
msyen Tnelasanisarudasile The United Nations University (UNU) e w.el. 2552 1 oﬁ’agﬂ‘ﬁ' 7 uag
nsAnwesAUsznaulumsg g nouAy ﬁqgﬂﬁ 6 mwuiesrUszneuvesans PCBs Tuthuazlunzneuiy
faruuanisfuusiinavegluiufifientu Sadulunmuauaudives PCBS nanfio osdusznautes PCBs
wulusregnatagnuesdussnay Ao DI-CB, Tri-CB, WudusnnvieiiUiuugendt Penta-PCB, Hexa-PCB
Faansatufuesiuszneures PCBs lunzneufiu nanife tsnussiusznauaes Tetra-PCB, Penta-PCB ua
Hexa-PCB 1Hudiunnnyisesiuunasganda Di-CB, Tri-PCB dmiunansnsnaeunsiiiinaluihusuieiuie
wnvesiUsEnouLarUTIna PCBs Tufheg1eth Ae DI-PCB way Tri-CB Tuyndoenai uwidwiungnoudu
WU Penta-CB uay Hexa-CB Tuyndogns fagud 7

e Wensudeans % Dca-CB

4500
4000 Nona-CB
3500 Octa-cb
3000 Hexa-CB
2200 Penta-CB
2000
1500 Tetra-CB
1000 Tri-CB

>0 Di-CB

1 2 3 4 5 6 7 8 9 10 11 12 Mono-CB  §1u3uaail

v
'

JUN 7 uansesAUsenauvesas PCBs nuludiegisiimeiauiiinmeiangiawazusianinuai
LDINTZET T 12 A29813 (WNU X) kA ANULTNTUUDIENS PCBs (pg/L) (W Y)

nmaasuiiaruauAmN IR UTegesLLaY KaIINMTTATIERR B EsLIAaluTuT
#1991 Tiwuans PCBs oeffagnavesuuasgvidonuluiinadidiniid1 method detection limit fatiy
fideiavaeuiiveasulagldieiosfnelasinlnsnsm uag electron capture detector Wlaifian/szavsam
MINAABY FamANNTNTIATIUTING sULUUTDY PCBs pattern lally pattern ve%ans PCBs Fadudsaguléi
nsnaaeulunssillinuans PCBs andslusogtaosuuasy esnmsAnuiluafadldlnsesiuuy
dwiiniden fafuoradoaduuimaminvosuasglumsatindiogne wu 38 freeze dry fregraves
Tumsarin Sseraseddifuuumndumstauimsiinsziseld

nsAnwINIsnAsesans PCBs Tulsumalnetulfiasdinisinufuvaswesnmsvuiiounudauile
.. 2538-2340 Losnnsuuitouuinaiiiuvdiouamesnslviiiuasuas auuguated dewastuiy
freg1eenna fu snoufiu thiuteniindu (runoff) wayindinisazauans PCBs lunn media wuaunSANT
uazindouivesdunisTngmussauvfasdaandon Wy Aufivuideuas PCBs damanszategiuanden
aldranema wu nseesnetri (runoff) tvin vise mMsssmenazAnlagauvaeusseNneA (atmospheric
transport) M3iARDUSBIENBUR LA MR AN TEINSEUALN YilTAANIINTEATELAY N TaY ALYBsETT PCBS

wiliogvineanide lasUTuuiinuals PCBs AnA e o NunvoslsuAunawlas Tudieeg1a runoff
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RAMTUTU 0.028 — 2.7 IilpsnTudedns waznuais PCBs Tudegnnznaunu 2.1 - 34 wilunsudaniu
Tneirusndssmdlnedinasnsnangraneiivaldfou wa. 2515 wazvuzdldusendlfiiumsoglunis
AIUANTEAU 4 A Ynuwdn uiid vialduaginuilans PCBs 1iluasaunses lassnsinaunsisdeunis
pnfsvesans PCBs iumildlufanssufideasidunsmuunuufoannssedumna mueudnyananenledy 910
Msffiun1sianaiuina1ienn wa. 2538-2340 Wunannndt 15 U widmunisanddudandey
ogslsAnmminnanisinmnsandnalagldngneufuuuais lnsnznouuiotgnznoudulszana wa. 2510
feorgngnaufiuUseann w.a. 2525 deuiuurliufinuans PCBs Tuengnznoufiu w.a. 2508 ATIINUNT
nndnavesans PCBs lueimiiosaniimslduasiiuualiiunsnndncanadaust n.a. 2520 auiduduves PCBs
auandin Total PCBs = 313 Alanfusonu (dudnuke) anduans PCBs fuualtuanududuanasaudy
ArnouAURINGl daA1 Total PCBs Uszanau 200-500 WlAnsusensu a1nnan1sAnen GT15 (Lathitude
13°21.86'N, Longtitude 100°34.60F) wansinmsduiouans PCBs fuwldiuananduiu dewisuiieu
fumsanuluifuiisun hlan mﬁﬂmﬁiﬁﬁmﬁmmulﬁﬂmﬂsﬁmmimgé’mzmamﬂiaa‘mﬁ'aﬁmum
LMTNINENMINELaY MTInNsAaIndeusely

4. a3UNaNTTIduAzUDLaUDIUL

n539endaduansdUsinaasandnassian PCBs ludsndeuusnameiluazenlnenouuy
voUsEmnAlng Imai%’maLL;Jm;jLﬂuoﬁ’%ﬁﬁ‘g’?ﬂumiﬁﬂmmmﬂfa’ﬁﬂu?aLmé'au msiseiannsausuldsui
FrnmafindulunsRnmUATIREDU W NOULATI NEENTU Wionesuesy wazanavhnsilToudieuiuadidin
ﬁag’lﬂamaﬁa 1w Uanwdin Yanngna ﬁmﬁaaeﬂﬂaﬁﬂwma WiodminthAuusziavau W Uainsziuu Fedidin
Uszianange indnaudaiiilgfinnsdinuesnan e dusaszina Don Dodrill et al,, 2011, Jarvis et al,, 2007]
uenandueraldFinarsUsvianduiilyadidin wu Wenarain (plastic pallet) Wusananwils
firmduduifen Weawinunasiiunvesans PCBs anafildunain PCBs Iuﬂswﬂﬁuq wirduusenaunann
mMswannaInUsemealndies safunardSonengumunasiuiuasnswannans PCBs Tngldsiawanadniile
nFedudsrrinassima Sademanafnindiiu asnsndessoseglunsiauazanananivoadananadin
ﬁaﬂmiagm%’umsﬁw‘%ﬁlﬁ fnifeiafudanarafinfidesaesuarianimnnianemavesmiansy Useine
iAtelfeedimaiuiinedmeavossemAlne wuihidawanafinanésfimemanarusemaidnndnog
WNNOANAIS WU Fva afiven wazudnaweilenilve sy %a@%é’atﬂaduﬁmwmaaﬂlﬂ‘imezﬁmﬁ PCBs
fisemadUu waznuUhaNsonTIANUES PCBs Tudlewanafinfimsazaveguanuluuuioios [Emma et al, 2009,
Takada et al,, 2008] fatfunsannsanawesas PCBs Ineldidananainidusnmilimadeniiansnseld
uanU3uwans PCBs anAsla

mmﬁ@%aﬁ’yiﬁﬁﬂmmsmﬂﬁwmi PCBs lushagiduwndeuuaznuinUszmalvedodulssmaiing
a3 PCBs andnsludanndeuaglussduididodiouiuisussmea oradosmnluefindunisldans Pces
Tutsswelnefginditelfianzmagpamnssselnguanioldnannssudlnituini vhldaunsomueu
wavidnldeenaisyavsnam egnlsinu msanwUSinauasunasiilans PCBs thuilsmsundd PCBs msdna
ogluanwingAudnuatounas fsdusnesnisfissteaiiuayuliithdnans PCas Timmluanussmelnedy
awé’aﬁqmﬂ%’jl,uﬂwmﬁuaquL‘EuﬂquﬁiaaqmmuLﬁaLﬂmmgﬂﬂumilﬂmmawa’&ﬁ’ﬂLﬁuﬁﬁmﬂgwmw‘%a
flumsnistiemdenumaialunisidnegisgnies uaznisesnngruieaIsAdedaussiiumieg wagsnis
HdusmdmsunaenIunIY

146  venuranitegudideuaziineusunuduwindes U 2555-2557

2 Color 137-148 Finol.indd 146 1/15/59 BE 9:43 AM



LONET81984

1. Eljarrat, E., Caixach, J., Rivera, J. Toxic potency Assessment of Non- and Mono-ortho PCBs,
PCDDs and PAHs in Northwest Mediterranean sediment (Cataonia, Spain). Environmental Science and
Technology. 2001, 35, 3589-3594.

2. Erickson, M.D. Analytical Chemistry of PCBs, second ed CRC. Boca Raton, 1997, pp 667.

3. Kennish, M.J., Particle Handbook of Estuarine and Marine Pollution CRC Press, Boca Raton 1996.

4. Ruchaya, B., Gullaya, W., Atsuko, A., Yoshio, I., Hideshige, T. Reconstruction of pollution history
of organic contaminants in the upper Gulf of Thailand by using sediment cores: First report from
Tropical Asia Core (TACO) project. Marine Pollution Bulletin, 2007, 54, 554-565.

5. Safe, S., Safe, L., Mullin, M. Polychlorinated biphenyls (PCBs): mammalian and Environmental
Toxicology. Safe, S. (Ed), Spring-Verlag, Berlin, Germany, 1987, 1-13.

6. Thomas P.O’Connor. National distribution of Chemical concentrations in mussel and oysters
in the USA. Marine Environmental Research, 2002, 53, 117-143.

7.Watanabe, S., Laovakul, W., Boonyatumanond, R., Tabucanon, M.S. Concentrations and composition
of PCBs congeners in the air around stored used capacitors containing PCB insulator oil in a suburb
of Bangkok, Thailand. Environmental Pollution. 1996, 92, No3, 239-297.

8. Jones S.H., M. Chase, J. Sowles, P. Hennigar, N. Landry, P.G. Wells, G.C.H. Harding, C. Krahforst,
and G.L. Brun. Monitoring for toxic contaminants in Mytilus edulis from New Hampshire and the Gulf
of Maine. Journal of Shellfish Research 2001: 1203-1214.

9. Jon Dodrill, Keith Mille, and Bill Horn. Florida Fish and Wildlife Conservation Commission,
Florida Artificial Reef Program, Division of Marine Fisheries Management 2011.

10. Jarvis E, Schiff K, Sabin L, Allen MJ. Chlorinated hydrocarbons in pelagic forage fishes and
squid of the Southern California Bight. Environ Toxicol Chem. 2007 Nov; 26(11):2290-8.

11. Emma L. Teuten, Jovita M. Saquing, Detlef R. U. Knappe, Morton A. Barlaz, Susanne Jonsson,
Annika Bjorn, Steven J. Rowland, Richard C. Thompson, Tamara S. Galloway, Rei Yamashita, Daisuke
Ochi, Yutaka Watanuki, Charles Moore, Pham Hung Viet, Touch Seang Tana, Maricar Prudente, Ruchaya
Boonyatumanond, Mohamad P. Zakaria, Kongsap Akkhavong, Yuko Ogata, Hisashi Hirai, Satoru lwasa,
Kaoruko Mizukawa, Yuki Hagino, Ayako Imamura, Mahua Saha, Hideshige Takada. Transport and release
of chemicals from plastics to the environment and to wildlife. Philosophical Transactions of The Royal
Society B, 20009.

12. Takada et al., International Pellet Watch : Global Monitoring of Persistent Organic Pollutants
(POPs) using Beached Plastic Resin Pellets), 2008.

TenuNaNITequITeuagiinousuaudunden U 2555-2557 147

2 Color 137-148 Finol.indd 147 1/15/59 BE 9:43 AM






mﬁma@aw%’@%aﬁugm
N3UBTPUYDIE1T LARDNTY
UILaTaUe1A U URNTlapanT
LA NUNHLDA

Monitoring of Background Concentration of Dioxins Surrounding

Dioxin Laboratory and Clean Area

da1UulnaonTULeBIR

‘ 4 Color 149-158 Finol.indd 149 1/15/59 BE 10:53 AM ‘



n13nsdeUdayanugunsUulauvesaslneandu
USusauaIasufuanislaeandunaziuiiazain
Monitoring of Background Concentration of Dioxins Surrounding
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The National Institute of Dioxin (Thailand), Department of Environmental Quality Promotion
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unAnga

msfamuanunssinaUudeuresanslaeoniuuinuseunimsanitulasondu i Uszasdifiody
Fayeugunmsuutouuinuseueans Fldvhmafuiegomaninuseus e foimslneeniy
573 3 30 Wensalinszarslaeendu/MiusuetwiaidesdudBudniunsieneviansinoonduves
vesUfURnslasendu Tul w.e. 2556 w.e. 2557 uay W.A. 2558 HaNTILATIZENUAISInoaNTu ATy
‘Luﬂ%mmﬁ"[ﬂﬁlﬁmﬁ’u%aaglmm 0.073-0.088 pg-TEQ/m?, 0.062-0.066 pg-TEQ/m” kaz 0.066-0.083 pg-TEQ/m’
AUAIAY Lﬁam%'&mLﬁ&mﬁ’uﬁuﬁazmm?nmqmEnul,wiﬂsma FNTAYUNT TLUDATUATIIVEL WUIIANN
omAvinuseuemsantulpoenduwimnafianududuginiiuiiarern uivsinuenududuiinueg

lusgdunvasaduilioWisuiuAuinsgiuaaun neInIAvessemakauindainual il 0.1 pg-TEQ/m’
AdAgy : lneendu/ilusu TEQ Nuflayenn aneIuiei

Abstract

In order to monitor the situation of Dioxins/Furans contamination in ambient air, surrounding
the National Institute of Dioxin as background concentration, the project has continuously been processed
for the analysis in 2013, 2014 and 2015 by collecting ambient air samples of 3 chosen points. The results show
that the ranges of Dioxins/Furans quantities of each year are not different, which are 0.073-0.088 pg-TEQ/m’,
0.062-0.066 pg-TEQ/m’ and 0.066-0.083 pg-TEQ/m’, respectively. The Dioxins/Furans found around the institute
are higher than those of the clean areas, which are the national parks in Chumphon and Ranong and Nakhon
Ratchasima province. However, all measured concentrations are acceptable, compared to the Dioxins/Furans
standard regulation for ambient air of Canada, which is less than or equal to 0.1 pg-TEQ/m’.

Keywords : Dioxins/Furans, TEQ, Clean Area, National Park
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MuudnInnTieTsiielinsluldngumneesisdiussansnwaungmune

esnanslasendulasilausy Lﬂu%aéamaaaﬁmjm Polychlorinated dibenzo-p-dioxin (PCDD)
uazaNINaY Polychlorinated dibenzofuran (PCDF) 5uRinsaluanssuametuil 1 (Class 1) naaiu
The International Agency For Research On Cancer %ﬂwm85@6‘115%@6}’3’1ﬂﬁﬁmmlﬂuﬁwqwmmg
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?aLLaﬂé’auLLazazamagﬂuLﬁaL?jaimﬂwuaq?ﬁﬁ%%m (Jaarsveld and Schutter, 1993; Corsolini et al., 2002;
Gouina et al, 2004) WuanmgnszduliiAnnisnaneiug IinnwRnunalusoulfanosdsdmansznusio
szuvgosluulusenie neuRnundlussuuduniug uasiilosnnanslaeenduiiuasionsideiliifae
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A15197 1 wansAaLUSeuisuauluiuwvesasineandy (WHO, 2015)

PCDDs/PCDFs WHO TEF 1998 WHO TEF 2005
2378- TetraCDD 1.0 1.0
12378- PentaCDD 0.5 1.0
123478- HexaCDD 0.1 0.1
123678- HexaCDD 0.1 0.1
123789-HexaCDD 0.1 0.1
1234678-HeptaCDD 0.01 0.01
OctaCDD 0.0001 0.0003
2378-TetraCDF 0.1 0.1
12378-PentaCDF 0.05 0.03
23478-PentaCDF 0.5 0.3
123478-HexaCDF 0.1 0.1
123678-HexaCDF 0.1 0.1
123789-HexaCDF 0.1 0.1
234678-HexaCDF 0.1 0.1
1234678-HeptaCDF 0.01 0.01
1234789-HeptaCDF 0.01 0.01
OctaCDF 0.0001 0.0003

N351891UU5 dioxins 518911y Toxicity equivalents (TEQ) 89 TCDD Fadalsain
TEQ = was23904 (TEF x USinadlaoendu/fausufinsiany)
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JUT 2 uansgunsaiifiudegaenie

3. HaN133BUAIRNTAl

NHANTIATIZIMIBEeINAUTIAINGAEt0IA SR URNsIneendulul w.a. 2556-2557 uag
w.A. 2558 UShiaganuiegsinnanalinfisssy aniheimsiesufifnislaeendu uazenansiiissiue
Igreansuiend eidumaihssfinsuuidiouresasiivlnesndugiuandeumeusnuarlfifudoya
WieUsyiliuanunisaiuaysruunsianmsvesdeaniesufiinsnednmanis Fadulasenisidessiiu
MaAUAANAT LY sUFTRNMITAT e siTaendufit anmInTanaameNATeUeNANS WU
10 w.n 2556 fAnsuutouaslaoontuuinasiuluti 6.5-10py/m’ fuflemuinmaluguvesauidudy
deuiAssmnuiufivsionywd (PCDD/Fs as Toxic Equivalent :TEQ) fidnisuudeuvesanslaeentu
Tur29 0.073-0.088 pe-TEQ/m® drunan1sinsziaslaeonduluiiuiiazenn (clean area) Uity
Jwriagunsuardminszues nunenududuiwailugivesnududuiisufssnnuduivrouyudiia
Wi 0.008 pg-TEQ/m’ ag 0.007 pg-TEQ/m’ auanau dusunan1snsavialud w.e. 2557 anndulaeondu
WAL Tiare BN 1 uis Ao Auflgnetuuisnialug Sminuassein dedudoyadmsuiiuiiazenn
TuituiinAnanswessemalne Usnadinunsuudewvesanslaoonduseverasesjifinislaendu
0glut 0.062-0.066 pg-TEQ/m* duluiiufidsminguns svuos wargnetuusisfvilug wuenududy
awaluglvesnnududuiisudeswrnuduiiviouywdfiawintu 0.03¢ pg-TEQ/m® 0.010 pg-TEQ/m’
uag 0.014 pg-TEQ/m® muddiu Fsanwanisisedlunnituiiusingdn dvlinvanslasenduiid
Auduiiugaiian Ae 2,3,7,8-TCOD (f TEF = 1) usifi@snsany congener 1,2,3,7,8-PeCOD luunsqnued
Uhusauoinsesfuinislasendu

Tl wa. 2558 wanisanainguamemaiifvluiiufisovenmstesufoinisinoondueglugag
0.066-0.083 pg-TEQ/m® drluitufideninyuns svues wazgneruuisniaiivg nunsuulouves
a15laeendusiuiy 0.039 pg-TEQ/m’ 0.008 pg-TEQ/m’ uag 0.014 pg-TEQ/m’® MINaIAU 2zLiiuIn
mmstuteuesmslneeniutinusevenmaviesljiinislaoonduiaudt w.a. 2556-2558 Tosgaiiufoens
uiazgninindsuutadliinnn wWulefuiuiufiazeiauinudminssuesuazgnenuwisniilug fd
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A13197 2 WARINANITANYIATIN 1 (Wwey — nguniay U w.a. 2556)

aouiiudaegng USanaudiny U3anay Wisuidesaauduiie
(pg/m?) (pg-TEQ/m?)
I IAYUNT 13 0.008
M INTEUDY 1.0 0.007
TAuaalnAsITN 2.UNNs1H 10 0.088
anUulneanduuriand 2.Unusil 8.2 0.085
WsAuInemans 9.Unusil 6.5 0.073

A1519% 3 WEAASKNANISAN®IATIN 2 (W8 U W.A. 2557)

anuiiudegng USunauiiny Ysanas iieuidesnansnduiie
(pg/m°) (pg-TEQ/m’)
JINIAYUNT 3.0 0.034
JMInTTUDS 12 0.010
991911948 2. UATTIVEIN 2.0 0.014
TauadeanlnAsssd 3.Unusdl 5.1 0.066
antulneanBuuieyd 2.Unusnil 5.1 0.062
WilsAauaIneenans 2.Unusyi 5.4 0.065

A519% 4 WEASHANNSAN®IATIN 3 (Wweu U W.A. 2558)

aaudiiudnagng Usanauiiny YSuna Weuidessanuluie
(pg/m>) (pg-TEQ/m?)
JMIAYUNS 2.7 0.039
JININTLUDY 1.1 0.008
U1 IeY 2. UATINVELN 2.3 0.014
TauaeanlnAsssd 3.Unusnil 5.0 0.078
antulpeanTuusiend 2.Unus il 5.5 0.083
Wils A Ingimans 2.Unusnil 4.0 0.066
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mMeTeiiestenavinalndiissmasiesujifinislneonduuazieuieutuiuiiazenn
vosszmAlnetu fanuszasifeSouisvtimnumnduiuluiuiflidfonsmivlnanaslaoondy
USnaudinuanslaeenduiivginisgunsiar1vslaunen 9.5:ues thu sewined WA 2556-2558 Sl
uansafuie Tul w.a. 2556 wuuSinaudioutag 0.007-0.008 pe-TEQ/m® wazlud) w.a. 2557-2558 wuuSina
0.008-0.039 pg-TEQ/m* TneynThgnuhuiinallasentui 2.5zusslutng 0.008-0.010 pg-TEQ/m® Gauduiiud
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N84 70% S09a91t8u furan uay PCBs lusesiu 20% way 10% anaidnsiu (Dr Carl Meyer., 2004) NMsFNEG
JufusegnaemeggSoudmiuiuiionetuusend eglafiaalud we. 2557-2558 msAnwildiRsfiuiigney
wisd lunianansdn 1 il fe Huflgnenuwissiinilug fainunssvdin daiRanssufideaontze
dewnegluiiufivusiosnnduiiufigneuuimadaduiiuiideniinislanudesarslasenduain
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o1AslaeendulaziiuiiazeindsdamnidunasguamnimeiniAvesUsEmALALIAT
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nsfnwianiuntsainisund ouvesanslaeendu/Musulusniauinaiuiidminssseuay
aynsummstaduniuiilaugaamnesilud 2556-2557 Hngusvasdifieussifiuaniunsainaninenie
Sosnstuidiouresaslasendu/Muniluiuiidingn Tagldhmafusegenmaludminsseouas
aumsurnslutggrulaztuonggrus 2 afaflensuiiouty nanisiinseinudt Yiinailnesndu/
Thusufinsainldlutoriassoonts 8 90 feldiusinesgurenssmaduu lnstsngeunsanuanslaoontu/
sy JA13z1ing 0.010-0.058 pg-TEQ/m’ %aﬁmﬁm’iwmuaﬂq@m (0.043-0.140 pg-TEQ/m’) uay
W o lesnsramuUTinagegaiaestas daudmiaamsunmeuiidiviinailaesndu/Ausuluisngsy
0.028-0.18 pg-TEQ/m’ %ﬂﬁﬁﬂdﬁﬁmuaﬂq@wu (0.091-0.57 pe-TEQ/m?) WioTimszriesiusznauvesansineandu/
Thusuiiianudufivaean Using i 8 galudminsveaslinuans 2,3,7,8-TCOD uag 1,2,3,7,8-PeCDD (TEF = 1)
WARTIANUAS 2,3,4,7,8-PeCDF (TEF = 0.3) luusituil daudmiaasmsusinsnsiany 1,2,3,7,8-PeCOD uas
2,3,4,7,8-PeCDF
Adnagy : lneendu e1nieluussennie ﬁuﬁﬁﬂuqmmwmw JWINTEE0d JWIRAYNTUIING

Abstract

Current situation of ambient air contamination by Dioxins/Furans in various points of Rayong and
Samutprakan province, considered distinct industrial estate areas, was studied in 2013-2014. The objective is to
evaluate the ambient air quality, regarding the contamination of Dioxins/Furans in those provinces. The samples
were collected in 2 periods, wet and dry season, for comparison. The results show that the measured Dioxins/
Furans quantities of all 8 points in Rayong province do not exceed the Japan standard value, which there are
around 0.010-0.058 pg-TEQ/m” in wet season and 0.043-0.140 pg-TEQ/m’ in dry one. The max values of both
seasons are at Amphoe Muang Rayone. The Dioxins/Furans quantities of Samutprakan province are in the range
of 0.028-0.18 pg-TEQ/m” in wet season and 0.091-0.57 pg-TEQ/m’ in dry season. Moreover, 2,3,7,8-TCDD and

1,2,3,7,8-PeCDD, two most toxic isomers with TEF = 1, were not found in any sample points of Rayong province,
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while there was 2,3,4,7,8-PeCDF with TEF = 0.3 in some areas. For Samutprakan province, both 1,2,3,7,8-PeCDD
and 2,3,4,7,8-PeCDF were also found.

Keywords : Dioxins/Furans, Ambient Air, Industrial Estate Areas, Rayong Province, Samutprakan Province
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The Contamination of Dioxins in Ambient Air around the E-waste Recycling Landfill,

located in Khongchai District, Kalasin Province
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Abstract
Electronic waste or e-waste can be considered discarded components from various electrical and

electronic appliances such as computer monitor, television, mobile phone, etc. Because of the rapid increase of
electronic product use, there has been, in consequence, the rise of electronic waste quantity. E-waste recycling
process is mostly done through the open burning, one of the basic methods, which results in a range of toxic
chemicals, especially Dioxins/Furans (PCDDs/PCDFs). Therefore, the National Institute of Dioxin (Thailand) measured
and evaluated these compounds in ambient air from 3 risky points, Khonkaen-Pothong Road, Buasa-ard Songserm
School, and Kokprasitwittaya School, which are 1, 3, and 6 kilometres close to the e-waste recycling landfill in
Khongchai District, Kalasin Province, respectively. The analysed results are in a range of 0.015-0.095 pg-TEQ/m’,
which remains less than 0.1 pg-TEQ/m” (The Canada’s standard value), not being environmentally harmful. There
should, however, still be the alertness regarding this issue owing to the increase in e-waste open burning around
this area in every single year.

Keywords : E-waste, Dioxins/Furans
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2,3,7,8-TCDD - - -

1,2,3,7,8-PeCDD - - =
1,2,3,4,7,8-HxCDD 0.0009 0.0003 0.0004
1,2,3,6,7,8-HxCDD 0.0023 0.0006 0.0011
1,2,3,7,8,9-HxCDD 0.0027 0.0007 0.0005
1,2,3,4,6,7,8-HpCDD 0.0009 0.0003 0.0003
OCDD 0.00004 0.00003 0.00001
2,3,7,8-TCDF 0.0048 0.0009 0.0047
1,2,3,7,8-PeCDF 0.0018 0.0003 0.0012
2,3,4,7,8-PeCDF 0.0310 0.0050 0.0230
1,2,3,4,7,8-HxCDF 0.0107 0.0019 0.0093
1,2,3,6,7,8-HxCDF 0.0113 0.0018 0.0083
2,3,4,6,7,8-HxCDF 0.0140 0.0025 0.0079
1,2,3,7,8,9-HxCDF 0.0086 0.0012 0.0078
1,2,3,4,6,7,8-HpCDF 0.0043 0.0009 0.0029
1,2,3,4,7,8,9-HpCDF 0.0010 0.0002 0.0006
OCDF 0.0001 0.0000 0.0001
Inaendw/Mausunavan 0.095 0.017 0.068
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