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Abstract 1

This research aim to study the microplastic contamination in both municipal

wastewater treatment were the Aerated Lagoon wastewater treatment of Khon Kaen
Municipality, Muang District, Khon Kaen Province, and the Stabilization Pond
wastewater treatment of Udon Thani Municipality, Muang District, Udon Thani
Province. The Aerated Lagoon wastewater treatment has a microplastic treatment
efficiency in wastewater as 84.35% and the most polymer of microplastic as
polypropylene was 62%. Meanwhile, the sludge samples showed that the
microplastic treatment efficiency in the sludge from the aeration pond to the
sedimentation pond was 39.3% and the most polymer of microplastic as
polypropylene was 64%. The Stabilization Pond wastewater treatment has a
microplastic treatment efficiency in wastewater of 77% and the most polymer of
microplastic as polypropylene was 64%. Meanwhile, the sludge samples showed
that the microplastic treatment efficiency in the sludge from the fermentation pond
to the facultative pond was 29.30% and the most polymer of microplastic as
polypropylene was 81%. Comparative the number of microplastic in both
wastewater treatment at flow rate of 35,000 m’*/day showed that microplastic at
influent wastewater treatment, microplastic treatment and microplastic
contamination to the environment for both systems are approximately related.
However, the hydraulic retention time in the Aerated Lagoon wastewater treatment

was 7 days and the hydraulic retention time in the Stabilization Pond wastewater
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treatment was 15 days. Therefore, it was assumed that the Aerated Lagoon

wastewater treatment was able to microplastic removal in wastewater better than

the Stabilization Pond wastewater treatment.

Keyword : Microplastic, Aerated Lagoon, Stabilization Pond, Municipal Wastewater
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= a o (%
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o

Polypropylene mnﬁqmwi’lﬁ'u 2.75 Hu/dns
(929%) uazwy Acetate fiber Hopdign iy
0.08 %1/ans (3%) f\;mﬁﬂaaﬂwu Polypropylene
ndign Wiy 1.17 Ju/ans (78%) uagny
Polyethylene ﬁaaﬁqmwﬁﬁ’u 0.06 Hu/ans
(6%) Tuvniefinmsnwvinarsnedweslulas
WaaRnlusieg19nzNaL WUIIUBLANDINIA
WU Polypropylene mnﬁqmwhﬁ’u 22.41 %/
Alansu (63%) uagwu Acetate fiber ﬁaﬂﬁqm
Wity 1.92 Sw/Alandu (5%) lumeiigae
ANAZNBUNYU Polypropylene mnﬁqmvﬁﬁu
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Tudiegnati (n) wazfeg1wmznau (1) n1sanasvesdruululaswaiannluszuuiidndde

wuuUaUsuLanes (Stabilization Pond) Tusasenain (A) wagsieganznay (1)

14.73 Fw/Alansu (68%) wazny Polyethylene
teuflanuiriu 0.64 Fu/Alansu (3%)
luaziissuuthdmhdeuuuleusuiedes
'«gﬂfﬂlﬁi’fﬁswwu Polypropylene Mﬂﬁqm
WU 6.33 Fu/ams (75%) uaswu Acetate
fiber tioefianwinfiu 0.25 §u/3ns (3%) Uamsin
WU Polypropylene mnﬁqmwhﬁu 3.58 J14/3015
(67%) waznu Polyethylene ﬁaa'ﬁqmwhﬁu
0.08 Fw/ans (2%) Ueiany Polypropylene
wnfiaeindu 2.33 Su/ans (65%) wagny
Polyethylene ﬁaaﬁqmwﬁﬁ’u 0.08 Fu/ans
(2%) Uauuwu Polypropylene mmﬁqmwﬁﬁu
2.00 /3 (83%) uagwu Polyester tioeiign

Wiy 0.08 Bu/Ans (3%) gatheenanszuy
WU Polypropylene maﬁqmﬁwﬁ’u 0.92 Fu/33
(48%) wazwu Acetate fiber toeflaniviniu
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NUIUaMINNU Polypropylene Mﬂﬁqﬂmﬁu
27.53 Fu/Alan3u (74%) uavwu Acetate fiber
foufigauinfu 1.28 Fw/dlanu (3%) Uafis
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Fwilanda (73%) uazny Polyethylene wag
Acetate fiber wuwhuwiniu 0.64 Fu/Alans
(2%) Feansnedies Polypropylene, Polyvinyl
chloride Way Polyethylene Tufiduruia
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Tuasi5eu'” wana NNy Acetate fiber @9
[~4 ¥ v 6 a v
Juduleduasenansssunilagldwaglaa
1 1 o v % Y & U 18
W Bne arnueenuly WWusy

AN5197 2 wedlwestulaswatainanndleg i dswassegannaulussuuUTauLae
LUUESZHINDINIA LazSEUUUIUALESLUUUUSULEDYS

A0819U" STUUUNUAUNLEELUUETSHNDINA | STuuUrUaudeuuUaUsSuLEnYs

ﬁgﬁnffl Uaifiu | vean qﬂﬁﬁ quffl Us | Ua | Ue qu'l
@ | enne |mznou | een | W | wiin | #e | Uu | een
Gw | Gw | Gw | Gw | Gw | Gw | Gw | Gw | Gw
ans) | am9) | amg) | am3) | ams) | an9) | An9) | An9) | An9)

YUANoAWDS

Polyvinyl chloride [ 2.25 1.17 0.00 0.17 | 0.67 [ 0.58 | 0.67 | 0.00 | 0.50
Polypropylene 4.75 3.08 2.75 1.17 | 6.33 | 3.58 | 2.33 | 2.00 | 0.92
Polyethylene 1.00 0.17 0.00 0.06 [ 0.83 ] 0.08 [ 0.08 [ 0.33 [ 0.00
Acetate fiber 0.33 0.25 0.08 0.00 | 0.25 [ 0.58 | 0.25 | 0.00 | 0.17
Polyester 1.17 0.33 0.17 0.08 | 042 [ 0.50 [ 0.25 | 0.08 | 0.33

A9819ATNaY | STUUUNUAUEELUUATSIRNDINTA | STUuUIUAUIEsRUUUBUSULEDNYS

- - . | vewuena | Usnnaznau Uanain Uafla
VYUANDEELUDT 2 2 Z 2
(Fu/nn.) (Fu/nn.) (Fu/nn.) (Fu/nn.)
Polyvinyl chloride 3.84 2.56 3.84 2.56
Polypropylene 22.41 14.73 27.53 19.21
Polyethylene 5.12 0.64 1.92 0.64
Acetate fiber 1.92 3.84 1.28 0.64

Polyester 2.56 0.00 2.56 3.20
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dlowssudisusiuululasnanainlusnegs
ddeluszuuivaindeuwuuassifiveinie
wagsvuuthUaidsuuuleysuaissiens
nslwavesinge 35,000 au.a./Au whiu wuin
szuut TRt dsnuvasTiAneInelis Uy
lulaswanafinidrgssuutidatidemiafy
3,353x10°+2,576x10° 3u/5u finsuuiiou
Lulaswanafingdsuindouwinfu 525x10°+
350x10° Fu/%u fUszavsammstdalulas
WaARNWYINAY 2,828x10°+2,226x10° T1/5u
Tuyagiissuuthdadndswuuveuduiaies
fdwulalasnaradnidgszuuindaindu



1 17 avvii 1 unsIpu - Tguieu 2565

2,975x10°696.50x10° u/fu fnsuuideu
Lulaswanafingdsuindouvinfu 672x10°
201.50x10° /Ay eildszAvsnmnisiida
lulaswanafiniiiu 2,303x10°£455.00x10°
Fu/fu nuirsundlalaswanafndigszuy
thimiuds mavuteulalaswanafingdunndon
wazmathiinlalaswanafinuesszuuitnminde

11

23015157 SUFVINIING 1Y TN

w4 2 szuuimlndidesiu uiiilosansyuudin
didsuuvasziduennefinaiuinige 7 u
wagsyuutdnidsuuudeusuaios dnan
Aufminde 15 fu Feeyunulddiszuutoa
didsuuvasziivorniaanansatidalulas
wanadnlutndslamniissuuiidatnde
wuuUaUsulanes

v
o

AN5197 3 Uszansaiwnisvrdalulasnanadnlussuutidndndewuvassiiuainidnay

szvuihdnuindsnuuiausuanes waznisvueululaswanannddswnnday

Y

anurudululaswanainlufiagneiissuuinUaudanuuassiuaInad

fegnein Unde 1 8ns  Yude 35,000 aU.a./U (R39)  WLEE 35,000 a4/
y L P 3,353%x10°+2,576x10° 3,353%x10°+2,576x10°
AU 9.58+7.36 YU/89T o .

YU/IU YU/IU
yieen  1.50+1.00 FW/@Ens  525x10°+350x10° Ju/Fu  525x10°£350x10° Fu/u
A15A190 PR 2,828x10°+2,226x10° 2,828x10°+2,226x10°

. 8.08+6.36 TW/ANT 2 s
lulaswanadin /U Ju/3u

aurudululaswatginlufisgnsunszuuinuauLdswuuUausuLEn S

fognai dude 1ans e 11,600 aua/5u (39 dide 35,000 au.w./Au
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founds 5 U eaAUszNoUIE RTINS Quartering AuggNa wazAdNUsEANS
IINMINUNIUTIBNUITY Inguszyndnannisusediures TGO USEPA uag IPCC dmsu
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Audvuneduduneunanuuansisegalided Ay seninema 2 we fae pvalue = 0.017 '
way p-value = 0.004 a1ud1du Aeun1syudeuveznaulUlduselegindunig
JumadenifdmsunisanuSunaesniludanisiuduneunng 9 wazannisuaseiineg

1SOUNTLIN

2 S

ANENALY: N1950UNTEAN, NTUAREAILITAUNTEIN, NITIANITVLLLALEINIS, VELLALDINTT,
NIUNNUNUAT

Abstract W

This study aimed to compare the net GHGs emission from food waste

management following the life cycle assessment between the two districts of the
Bangkok Metropolitan Administration. These districts were BKT-Bang Khun Thian,
which was the lowest level of onsite-recycling and reuse of food waste, and LP-Lat
Phrao, which was the highest level. The data input obtained from the five annual
reports of solid waste disposal. The composition was analyzed by a quartering
method for three consecutive seasons. The coefficients also input to the equations
were adopted from literatures. Based on the model developed by TGO, USEPA and
IPCC Guidelines, the annual emissions of GHGs were calculated. Assumingly, these
gases were emitted during source utilization, fuel and electricity usage and the
anaerobic decomposition of compostable organics. As a result, BKT and LP districts
generated food wastes about 53,214.76 (SD 4,233.21) tonnes/year and 38,639.09 (SD
2,811.31) tonnes/year, respectively. Overall, the food waste disposal of BKT emitted
GHGs about 341.48 (SD 5.41) kgCO2e/ton-food waste. Likewise, management of LP
emitted about 276.33 (SD 33.04) kgCO2e/ton. This difference between two districts
is statistically significant (p-value 0.012). About 90% of GHGs emitted from landfilling.
In addition, the statistically significant steps emitting GHGs between the two districts
are the onsite-food waste reuse and recycle (p-value = 0.017) and waste
transportation from community to the transfer station (p-value = 0.004). Therefore,
to reduce amount of food waste going to landfill, the onsite-recycling and reuse of

food waste is likely to be a plausible option, resulting in the reduction of GHGs emission.

Keyword: Greenhouse Gases, Greenhouse Gases emissions, Food waste management,

Food waste, Bangkok
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Furudiewlilnaununsyuiunisdanisuey
YOINTUYNLINUAT TIcWANTENURDAIINEDL
LAZEUNIN L naumfiuanizesy Jym
wnsraey dherverluidiouasgunastiniofu
wazuraniliu wasiiddaie Jammsddes
freideunszan (GHGs) sudutladedifinade
msm?iaul,waqamwnﬁmmﬁiaﬂ 7 9 7
nysmmamuasiihvaneasduuunasiunis
IamsvezyarosegnadsBunaziniingmsidu
desndueusnanelud 25937
miﬂa'a&Jﬁ”wﬁaummﬂé%’jumﬁmmm
Lﬁm%wqﬂ%gumaumaqrrizmums%’mmisuEJg
WweMs SlfeuAnIstiven nsvuds audl

NIAIAIGITAFVINT e ey ) | LT

fuppunisidaduaaiing dfwiFeunsean
Anduitdndty 3 wiia WA fensueulaoonlas
(CO,) Madiwmu (CH,) wavfinwluniasanlys
(N,0) FaAnanmsgesameansdunidnels
angliernaludumeunissisndinuas
nsgosamelumauilinay mawludidonas
MNMsvuALazeIosdng sudamslindanu
I luaudvuaevesyarosuwaznauiinay
fae® atuTunavesieideunszaniiinty
Tuwrazdunoueiafiannuuaneiafu fady
nsfnuiTalifnguszasdifieuouiiioy
USnufedeunsyaniivaesainnsyuaunis
Fan1sveziAwe I Nt unBUILAR UN19Es
nsidatugarinonuvdnnsussdiuiging
Fn (Life cycle assessment : LCA) 581N
wRsuTsulaz i ans TN selew
NNVLLLAvE AT UMILANAaTY

A5ANTuN15IY
2.1 Wuiidnw
Fadenfiufinnuinmusivesdnday
nsldUszlevdannvesiawe I duNIg
Yosfigauazanniign Taefiansanainyiunm
YBELAYIMITVBIATAILLIANS 50 (s
Tungammumuasit luldussTovdfidums
faUiuunisifnveganualuaiuiads
eIl WA, 2558 9 WAL 2562 9nunaudt
fanam uiiiildlunsiin Tiud weuneuiey
asimsliusslemianvesiayormsisunis
tosTianlneiidndiuiosay 1.09 uaziunaamin
asimsliusslemianvesiayormsisunis
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2.2 A5n1sUsziiiunisuaeeing
IS9UNTZaN
nsUszliunsUapenwisounsEan
(GHGs) lunis@inwnil Uszenslduuanig
M5UsEUTBIBIANSUSINSIANISMeSaunsEan
(29AN5UMTY) Usendlng (TGO)' wuIng
Y89 USEPA® LazluInieges 2006 IPCC
guideline® ANVBURANITUTLEIWININITTIN
Tnefiseazidentuneunsanendied

2.2.1 AA¥ININITUNITINAITVLY
LAY IMSVRIRuTiAnu YN TH AR sUd o8
Aedeunszansausdunsauivauilinay

2.2.2 AATILNBIAUTENDUIBITLY
iU IudndIuYe LAY NS 1R
UNYUTIEY Wazna1amsTs o Auduuineyanos
nuoway wavanaluy amuaisu lagledisnns
wisinegnseanilu 4 neawindu (Quartering
Method) #abvnmsiasieviesdussnaves
luPauiiuiny AL WaTNGAINIEY WA
2563 (ilesnnnsamwumiuas luiideya
29AUTENBUVDIVEE TIUUATIELUA UL
W.A. 2558-2562)

2.2.3 TIUTTRYARINTIUNTIANTS

YELAYDNS (Activity Data: AD) Reuuutudin

N

Toya niounsduM iU URN Az mTT

'
=

MAITINUNITIANITVELLAYRINNT UoYa

a

yRenildludnl W dayailuvesia 2 wa
USunuvezyalay nssuIun1sIanIsves
Ao INIRIsFUIsUisnsilinay 6 Sunou
Igun msliusglowiisuns msvudeanepmy
fegudvuntgvezyades nsvindeniin o

Audvusneyadey MIdanTT o Audvuiesaiey
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n1svudRnaudvuntevegludmquilanay
wag MIuTmsdnnstuvauilnau tnglddeya
founaa 5 (w.a. 2558 - 2562) {Wudeayaidn
Taun Ysunanisliuseleviannuesiayemis
fudailuvdminganim Jendn Tulouda
LAz MR Sﬁagaﬂ%mmuawﬁmaaﬁwﬁu
AeinAs Toyauiinan sl svogvnedld
Tunsuuds Ussnerummugildvuds vl
Igamaaoudayaiumhenudiiusiusiudeya
\ugBuduemugnsssneuihdayaundavindayd
NANTIUNNTINNTVILLABDINT EMTUNSAUIN
USunaumsuaeeiiEeunsean

2.2.6 yumumdnssavimaUdes
fnwi3eunszan (Emission Factor: EF) AAsl
a3 wazAdnanmlunsvilainn ey
lan3ou (Global Warming Potential: GWP)
INMITNUNIUITIUNTTY

2.25 A1uINUINIA1Y GHGs
puuaves aun. luduneunislivsslevd
figuma (nsvindadndanm nsvindevain
mswanluleufa uewnsthluuemsideadng)
Fumoumsrudsnnguruismusoudevszyades
(Mavnlndhidudeinds) Sunsumsvinevsin
o Audvunreyares (M3l uagniswnlngl
thifudeinds) duneunisdnms AudUUAY
waros (M8l warmawnlvdthiudomas)
fumeunisrudsngudvumisvszludmay
Hanay (nmawnlndihifudemas) wastuneu
msudmsdnnstunguitenau (mawnlvdhindhy
AeiAs) feauns (1)

EmlSSIOHGHG, Activity: (ADA:;tiVity>< EFAL:tiVity)>< Gwp
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v a

1o AD A® YuanaNITUNITINNITVEY

WAwa1u1s (Fusiet ansnet Aladnd-taluesall):
EF An AduUseansnisuasenigisaunssan

(keCO,e/mihe); GWP fa Ananinlunisyvinli

Ann1glansau g GWP dwmiu CO,= 1,
CH,= 28, wag N,O = 265’
nsdifilansuteyauiunanislithdy
Fouwas axUseiiuUSInaing GHGs :nnsuuds
nsrernaiildlunisuuds (een wazw1dh)

USLLANVBILIUN UL LAV UYDLNAIN LY

JSUUU8LU1990 harINuIULNeNsaNtY Ly
ANSVUAT LRgAIUINUSUIUAY GHGS 91980

dlernduuseansnsuaseinvidounsyan (EF) &
fauds (Wiaw)

NImsFITAUFUIIIeaeyswy | 19

(GHG, ipoune) MIBANNTT (2) tazATUIUUINIA
% GHGs 9107 (GHG,,,,,,,.) AIBENNTT (3)

GHG =FWQx T x D x EF x GWP

outbound

GHG =TxDx EF x GWP

inbound

dlo FWQ (Food Waste Quantity) @A
USinameziavenmsiignuuds (Fu/du); T fe
Sunuirsaussn @uiteasietu); D fe
538N (Alawns); GWP Aa dnannluns
ilinn1zlanioulas GWP dwmsu CO= 1,
CH,= 28, wag N,O = 265,

1Y

ol
EF (kgCO,e/v1n8)

Tl (kwh)Y

SONTPULUTINNNN 22 §9 Fuuvanynauty 0% Loading dm3u

0.5986
1.2452

e dmilnussynasge 32 du Mddufwadudomas (km)?

FONTPULUTINNNN 22 §9 Jswuvanynaudy 100% Loading d1w3uan

Y

0.0540

sonumiinussngedn 32 su Miiufiwaduwomas (tm)®

Msullwendsninisiadaaun Gas/ Diesel Oil (litre)®

o

a a 6 % 8
PUINBUNIIANNITIANTYAHBEER (ke)

SCo4

Jeduniduranmsdanisyaresan (kg)®

fnaBInIw (biogas) (¢ CH,/kg waste treated)”

i luiduormsdad ¢©°

2.7446
0.2552
0.2552
0.8
7.28

dudulTunuig GHGs 9 nnstouaans
medinnsuuliannialunquilinau s
Tnglguuamisues U.S.EPA, 2010 (Fiaudasnain
IPCC, 2006) Fadunisfiansananujisen
Mstosaaususunila (The first-order decay
model) nsdl vauilinauiilsifiszuusaurnfing

TngdmnnUSinansUdes CH, (A) 9naunisi
(4) wazU3unaun1suase CO, (B) 1naunisi (5)

A= E {W L (ek(Txl) k(T-x))}
x=S
1-F 44
B— Ax —+0X]x— ............. (5)
F 16
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Sl X o U wa. wesrvormsiuidn
Havauilinay; S Ao T e BuduvesmsUssdiu/
fnamsUaesing: T e 3. fivhnsusedivg
AulnIsUassng W A USuiuey ()
L’ Ap Aneniwlunisasne CHA dusuves
WwoIm1s &A1 0.05 ¢ CH, /g Waste® ; F #o
Fndrunsiineiiny Taevhlumunualisian
0.5%; OX fte Adnau Soil Oxidation Taevialy
frmualiisien 0.1°; k Ao Aasiivesmstevaansy
1A 0.185/°

2.3 msieszvidaya

UTTENEANYUENAURIDE90 AT
Fanssaiun Toun Sovaz Anade Adundsauy
1N hazlUTeumeuUsInuiwiEaunTEan
FUa0891NNTZUIUAITINNITVYZLABOINIT
FEWIN 2 EUNNUURMYEDRR t-test 91nlUSUATY
Aipsiaaidosiu Minitab 19 uays18a1uNa
fing GHGs Tuniien199191uves nlansu
Asuaulaeenladieuwinsiel (keCO,e/yr)
wazilansuaisveulaeonleaiisuwinnenu
(keCO,e/t)

NANISANYN
3.1 USNaUsiAYaIINIRILAduNI

nevquilsnau
waanemirudumndunans anm
vhaluibuundsiiogendeuaznisén Tiui 30,48
km? fid1uauUsEuInsUsEann 168,848 Au
vi3e 56,147 wdsaidou Bnviedaiiasnaud
AfgUUasunin na1m LagsueIMNTRaIELI
wazwausguisudaduanduuoniidsognis
THanvosngammumuns GNufl 12069 km’
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H91UUTEEINIUTENIU 254,973 AU 19
87,140 vidsniZou anmituiivsiuns Susen
Boanieveuvaduundsfiogeds n13i
RLGAVIPER LLazﬁuﬁﬁ’JuMngﬂL‘TJNLGUGILﬂwmﬂﬁZJ
wasfluvasiouiion@aing Falvisassndud
fidguilesunin aatn uariuenstesndy
UAAIANS)
MNMSFNDIFUTENEUTEIWELI 2 A
WU WUy (BKT) dUSinaesiAyes
Seuay 44.76 Lavwaaiani1 (LP) dusunu
Yz AeIMTTesas 41.50 wlousududuy
USuaaggiawemsaaUdnsutiluaiuia
n5Uaey GHGs WU Tusening w.e. 2558 -
2562 we BKT fivgziawamnsiade 53,214.76
(SD 4,233.21) su/A Tnsuvadudiuiidauen
YezimwosdmsuilUldUselevifidunia
Wy 1,262.29 (SD 1,582.66) #u/T Fadinns
ihludesdng vindevsin shdwiindanin uas
nanlulouda Anduseeay 52.13,26.99, 17.84
ey 3.08 auaIRU uazduTivudsTINiUTes
yhluaneue audvauilinauiade 51,144.71
(SD 3,093.41) fu/A wazianizlut w.e. 2562
Idslyeviinilsemsindeseuyy 4,038.81 i
Yeusd LP fvwziAwe1nisiads 38,639.09
(SD 2,811.31) /A et lEUse Tewaifiguma
\dy 8,243.27 (SD 4,194.55) du/d Fafinns
thluidedod videmdn wazshimsndanm
Anluipeay 95.57, 1.67 way 2.76 Amuawu
wazhufivdegnuudsniuveginluanyuy
quiisviguilanauide 30,395.59 (SD 2,520.38)
st/ atlunsdugnasluviavsinlsmsinge
gouyy lanzlud w.e. 2560 Uay uag .. 2562
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\8y 0.60 (SD 0.03) fu SwazBuALAnIs
3197 1 Dudoyatinamezimerms Ui
nslfthiudomas Usinunislii uazdeya
sy q Feddlunsiuia wasduianssy
fvlMiAnnisUaesine GHGs a1nduneu
NISINNITVYLLAYDINNT

3.2 USunafedeunszanaintuneu
NITIANTVYLLAYDINNG
n13Uaes GHGs 91NNT8UIUNIT
FAN1SVOLAYOMITNG 6 JuneusEnIned
WA 2558 - 2562 Antduradeded wudn
N3NNIV LLAYOIMITVOI BKT vinliuansfing
SaUNTLIN 18,158,277.99 (SD 1,249,821.67)
Alansuasvoulasenlenifisuvn/d %ie
keCO,e/yr Tnedunaudiuden GHGs unfian
Anidufenas 88 Ao madulunsiiviuilenay
Uaesuszuney 15,916,889.94 (SD 959,364.36)
keCO,e/yr T04A4HNAD NTVUARINAULULEE
voryaresludmauilinau Udes 1,087,168.46
(SD 122,116.43) kgCO,e/yr
Tuiueafgaiu n15Tan1UYY
LAYDIMN5V0S LP vinliuaes GHGs iy
10,622,293.42 (SD 824,299.50) kgCO,e/yr
fumeuiiudesundian Anduienar 89 Ae
AsaLdiunisivquifenay Uaes GHGs
9,456,521.28 (SD 788,409.40) kgCO,e/yr
J99aNAD NFUUARINAUGTUIEVE T AH DY
lUfmauidenay Uaes GHGs 657,321.72
(SD 96,008.83) kgCO,e/yr aannndasiy
NaNNSANEIBY 9 Tinudn Sumeumstiivey
wwsiuinaurhlitimsdasefeEeunszan

NIAIAIGITAFVUNT IV IeEys) |21

10,11

1niign " saziBeauiinansaes GHGs
Tuwsiasduneu dagud 1
1AEAINIINVDINITIANITV Y
LAY 1 fuved BKT way LP vihlvwilaey
GHGs 1ade 341.48 (SD 5.41) kgCO,e uas
276.33 (SD 33.04) kgCO,e Muddy il
AMULANANNURE T TEEAESEDRA (p-value
- 0.012) Tnetumoudifiauunnsicegied
ﬁaa‘i’]ﬁ’wﬁ'amﬁﬂa'aaﬁ”wﬁauﬂﬁmﬂszijﬁq
2 wm e Fupoumslivsleniiiguma (pvalue
= 0.017) u,az%gumauﬁuudaafmﬁqmjuﬁqgms?
wuteyaray (p-value = 0.004) 18821880

AIM15199 2
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M131991 1 YayadudnldlunisAuinuSunaiig GHGs 91NN153ANTSTEELAYe ISR

U ./, 2558 - 2562

JUNBUNITINNT
YYLLAYDINNS

UyuLiisu

a1aNn312

o ¥

Foyarnd

Aaae (daulgauy
WIAIFI)’

Aage (dulyauy
119531)°

1. MskUselovingunia”

JSuuveeiaweIms (Au)

1,262.29 (1,542.66)

8,243.27 (4,194.55)

2. NYUAIINYUTY
flaguduung

USunasuemas @ns)

248,209.31 (7,774.75)

120,074.87 (2,119.37)

3. mevievdn s Audvung

YIunauveziawenns (Au) 4,038.81 0.60 (0.03)
USinauthsiuideinas Gns) 70,095.87 8.96 (0.14)

Usunaunsigladia
25,030.02 3.47 (0.15)

(AlaTmA-T7la9)

4. M3IANTT M AudUUEg

USunautndudiamas (Bas)

11,784.83 (1,063.05)

6,077.69 (511.41)

Usunaunsiglaia
(AaTns-dlug)

20,241.60 (2,013.50)

11,575.95 (4,972.26)

5. M3vUARINAUETUAIY
Tunauilanay™

USUNUVLLLAWDINT (FL)

51,144.71 (3,093.41)

30,395.59 (2,520.38)

FIUIUNYITD (D8 T1)

4.38 (0.26)

2.60(0.22)

sraeng (AaUnS/1en)

e

120

6. NFUTMTINNIT
luvauilanauy

USUNUVELLAWDINT (FL)

51,144.71 (3,093.41)

30,395.59 (2,520.38)

USunasuemas Gns)

17,458.02 (1,714.53)

8,751.05 (4,478.10)

USunaunsiglwi
(AlaTnd-4lug)

2,219.33 (1,189.31)

3,794.76 (893.06)

naewe :  siarsenulumhedet eniu Yayadnuiuien uagTreEnNg

Y

* nusguiiou dluidesdnd 557.96 (SD 513.68) fu viijevisinidunna 379.64 (SD 556.18) 6fw)
vrimdindanin 312.24 (SD 592.78) fu uazwasluloufia 20.74 (SD 21.85) fu uazimanams
WlUidesdn 7,859.27 (SD 4,046.83) §1u Ymsingan1m 204.65 (SD 186.56) wagyinyendn
fiunna 179.35 (SD 211.01) ffu

" wauyuiiey sudwesiasensiadofuas 140.12 (SD 8.48) du/fu Fewwuduady 4.38
(SD 0.26) wy/$u svogmsUszanal 77 Alawns/Afie) uazdwesiavonnslulsnumsindosouyy
Il wa. 2562 Wity uanunaendn vudsssisve e Tuay 83.28 (SD 6.91) fu/fu
Fosuuduady 2.60 (SD 0.22) Wiey/fu srogvnalszann 120 Alawns/Ailen uazdsluvilendn
nglul w.a. 2560 way 2562



i 17 aduil 1 uns1Au - Dgureu 2565

AUy UTigY

sz Tawrinduma
180,908.51 kgCOLe/yr

l

J d \
ewmmnpmu"lﬂguawma
681,235.27 kgCO,e/yr

19FIIAISVTUFVIIINE 1LY TN

aaan3n

° ¥ s lamrinduma
155.211.26 kgCOLe/yr

l

J d \J
ewmmnvguw"lﬂgumumn
329,557.50 kgCO,efyr

23

l ________________________ mijeniin l ________________________ milaniin
1,238,072.72 178.63
kgCO,elyr kgCO,elyr

gudvuae
44,461.27 kgCO,e/yr

|

yuadlddanay
1,087,168.46 keCOLelyr

l

vigufanay
15,916,889.94 kgCOelyr

¥ I 2
Junouiilaos GHGs ﬂﬂ!ﬂ‘l—! %ﬁﬂﬁx 88 VoINIviUA

571 18,158,277.99 kgCO,e/yr

guéiyuae
23,610.20 kgCO,e/yr

l

yuadlddanay
657,321.72 kgCO,e/yr

|

ngudanay
9,456,521.28 kgCO,e/yr

¥ N y
Juaouiildes GHGs ﬂﬂ!']dj‘l-! %’aﬂa: 89 VaINIiuA

5% 10,622,293.42 kgCO,e/yr

JUN 1 US1naumaiSaunsEaniafeannIIinnsueslate M SURUnU Y ULTIEULAZIUNAIANS T

A15199 2 B8R51N15UABYN 1YL BUNTLINRAYIINAITATTUIUNITIANITVYLLAYDINITVDY

FUTANNIENINT WA 2558 - 2562

ARdY GHGs (druldsauunnnsgiu)

FuRBUNSIANTVEZAYRINS nu28: kgCO,e/AUVDIVELIAYMNS | p-value”
WAUNNYULEY WARIANII?

1. msliuselomiidums 118.89 (56.68)  18.26 (8.38) 0.017

2. M3VUAIINYUIUDIAUG YUY 13.35 (0.62) 10.91 (1.05) 0.004

3. Mevidendin a gudvudng 306.54 300.02 (2.80) -

4. M3IANT 0 Audvueng 0.87 (0.07) 0.77 (0.08) 0.079

5. m3vudsnAuduuelunguilenau | 21.20 (1.10) 21.53 (1.40) 0.691

6. MIVIMITIANTTUvauElenay 311.22(0.12) 311.10 (0.39) 0.577
Eiet U 341.48 (5.41) 276.33 (33.04) 0.012

NUGA

ALadeI18UveeUIHIM GHGSs TUaREAINYNTUABUYBINITIANITVYLLAWDINS

NAFDUMIY t-test  MUNUDY USUIUNIYSOUNTEINTANUA FIANUIUIINAITII
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Abstract N

The purpose of this cross-sectional descriptive study was to examine nutrition

literacy and eating behavior, and to explain the relationship between nutrition
literacy and eating behavior of undergraduate students at Thammasat University.
Data were collected by using self-administered questionnaires via google online
questionnaire during May — June 2021. Descriptive statistics and multivariate
regressions at a statistical significance level of 0.05 were performed for statistical
analyses. The results of the study found that the student’s eating behavior was at
the level of needed to improve at 56 %. For the four dimensions of nutrition
literacy, it was found that 58.3% and 40.9% of students need to improve their
knowledge and understanding of food consumption and nutrition media literacy,
39.7% showed moderate access to nutrition information, but 50.7% had high level
of food consumption’s decision. When consider the relationship between each
dimension of nutrition literacy and eating behavior, it was found that knowledge
and understanding of food consumption, accessing to nutrition information and
nutrition media literacy were statistically significant to eating behavior (p<0.001).
Therefore, all of 4 dimensions of nutrition literacy were able to explain only 8%
variation of eating behavior. Therefore, to promote nutrition literacy, the university
should increase channels for providing nutrition education to students. Introducing
the way to find nutrition information including formulating a policy for a healthy

canteen.

Keyword: nutrition literacy, eating behavior, undergraduate students, nutrition literacy

of teenager
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Abstract

Four serotypes of dengue virus are the most important arboreal Aedes-borne

pathogens causing dengue diseases such as dengue fever, dengue hemorrhagic fever,

and dengue shock syndrome. They are exclusively transmitted in the tropics in

cluding Thailand and cause almost one-third of the world population at risk of
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is dynamic in nature. Both cycles are absolutely different in their ecology and
epidemiology as the result of ecological and environmental changes that influence
Aedes populations, evolution and diversity of dengue viruses and their host ranges,
and human activity-induced changes. Understanding eco-epidemiological
complexes of dengue viruses is fundamental for different levels of public health
personnel involved in surveillance, prevention and control of dengue diseases in

different complex eco-epidemiological settings of Thailand.

infections. Dengue virus transmission of both sylvatic and urban transmission cycle)
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Abstract

The purpose of this research was to study the effectiveness of protection

motivation program on pesticide usage behavior among farmers. The quasi-
experimental two groups pretest - posttest design was employed. The subjects
consisted of 65 vegetable growers, in which 34 were in the experimental group, and
31 in the comparison groups. Data were collected by a questionnaire with content
validity and reliability at 0.86 and 0.95 respectively. Data were analyzed using
descriptive statistics, Chi-square, and t-test. Analyze the comparison of mean scores
between experimental group and comparison group. Compare the mean within the
group with the Wilcoxon Matched pairs Signed Ranks Test and use the Mann-Whitney
U Test to compare the mean values between the groups. After the experiment,
the experimental group had an average score of knowledge about agricultural
pesticides. Threat Assessment It consists of Perceived Severity and Perceived
Susceptibility from pesticide use. Coping assessment It includes Response Efficiency
and Self Efficiency to use agricultural pesticide behavior was higher than before the
experiment. And higher than the comparison group with statistical significance
(p-value <0.05). The Pesticide usage behavior had an average score higher than

before the experiment (p-value <0.05) and higher than the comparison group were

not significant (p-value> 0.05).

Keyword : Effectiveness, Protection Motivation Program, Pesticide Usage Behavior,

Farmers
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elungunaaes (n = 34)

, fiIDUNISNARABY  WAINIINAADY 95%Cl
fuUsiAne p-value
X s.d. X s.d. Lower Upper
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NINTINYAT
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- MITUIANUTUUTIVBINANTENY 335 2962 34 2736 0014 0019 0.017
nNnsldansiaindndngity
- msfuilenmadssannnsliansiad 47 5024 50 4977 0.001 0.03 0.002
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NWNATINEAT
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*Significant at p-value <0.05 , using Wilcoxon Matched Pairs Singned Ranks test
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o g - pP-
AUsNANEN 95%Cl P 95%Cl b
X  sd. value® X  sd. value
Lower Upper Lower Upper
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*Significant at p-value <0.05 , using Mann Whitney U test , *two-tailed test , "one- tailed test
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Abstract \

In recent years, there is an obvious number of international migrant workers

and the trend will be significant rising to 405 million people in 2050. Many studies
worldwide agree that migrant workers are vulnerable to injuries and morbidities
compared to native workers. The injury and morbidity rate between those groups
were 22% and 47%, respectively. Moreover, migrant workers were exposed to high
occupational hazards at 81%. This study reviewed 24 articles from 42 countries
related to the vulnerability index and dimensional cultural of migrant workers
published between January 1, 2001 and February 14, 2021. The study aimed to
identify the initial vulnerability factors affecting injury and illness problems among
migrant workers. The factors were summarized into five dimensions comprising 40
factors: Dimension 1: Safety management at workplace, Dimension 2: Recruitment
process, Dimension 3: Competency development, Dimension 4: Well-being and

Dimension 5: Multicultural. Therefore, these factors should be managed to control

and prevent risk of injuries and health of migrant workers.

Keywords :

safety management
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Abstract

Burnout syndrome leads to resignation and the loss of healthcare personnel.
Especially in the private hospitals, where personnel work with higher pressure and
expectations from clients. The objectives aimed to study the individual, working and
living factors that relate to burnout syndrome of personnel at the private hospitals.
The cross-sectional study involved a sample of 348 medical care personnel
systematically selected out of all 2,211 such personnel working at 4 private hospitals.
Data was collected using a questionnaire with the reliability value of 0.89;
data analysis was performed to determine frequencies, percentages, means,
standard deviations, and multiple linear regression.

Results of the study revealed that the majority of the sample were female
89.08% with a mean age of 32.45 years. Factors significantly related to burnout
syndrome were as follows: 1) Personal factors such as education level, work
experience 2) Working factors such as performance satisfaction, resigned thoughts
and 3) Living factors such as private time and economic status (P = 0.05). Private
hospitals are supposed to develop and support their personnel, including working

systems to facilitate the prevention or reduction of burnout syndrome, regarding

~

personal factors, working factors, and livelihoods of personnel factors.
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Adndgy :  aenualilunisviey, wuudssliunsualnlunisyieu

Abstract N

The objective of this study was to find out factor Related to Burnout.
The sample consisted of 298 worker who work in community hospital of one
province size 30 beds. The date was collected between December 2021 and
January 2021 at this time on pandemic of Covid-19 and had change process of
working to New normal. Used Maslach Burnout Inventory (BMI) in Thai version.
Exhaustion had valuable of Reliability 0.915 Cynicism had valuable of Reliability
0.793 and Professional Efficacy had valuable of Reliability 0.926. Analyzed relation
between factors and burnout with Multiple Linear Regression statistics.

The sample 241 (81.9%) workers in community hospital representatives
completed. Most of them were female, with 78%. The mean age of the sample
38.4 years (S.0.=10.6). Majority of the sample representatives had low level of
exhaustion (65.1%). Majority of the sample representatives had low level of
cynicism (42.5%) and Majority of the sample representatives had high level of
professional efficacy (47.7%). Factors had relationship with exhaustion of burnout is
workload (Badj -1.907;95%Cl -3.050,-0.765) conflict between human and work
(B., -5.355;95%C| -7.316 84 -3.394) and married/widow/divorce/separate status
(B, -1.823;95%C! -3.122 T3 -0.524) Factors had relationship with cynicism of burnout
is workload (B, -2.148;95%Cl -3.380,-0.917) conflict between human and work
(B,~4.345;95%Cl -6.459,-2.232) and married/widow/divorce/separate status
(B,;-2.710;95%Cl-4.110,-1.310). Factors had relationship with professional efficacy of
burnout is receiving payoff not balance with work (B, 2.134;95%Cl 0.112,4.157).

adj

Keywords :  BURNOUT, BURNOUT SELF-TEST
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