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Abstract

A study was conducted to determine the quantity and quality of wastewater produced from
white coconut meat processing activities in Samut Songkhram Province. The study was performed
between September 2018 and December 2019 and covered 234 factories across three districts and
18 sub-districts. In April and May 2020, influent and effluent water samples were collected from 20
sites. Based on the results, the factories were categorized into three groups: small-scale (56.5%) with
a production of not exceeding 1.2 tons per day and a wastewater volume of 1.5 cubic meters per
day; medium-scale (42.6%) with a production of 0.1-3.0 tons per day and a wastewater volume of
0.3-3.0 cubic meters per day; and large-scale (0.9%) with a production of more than 5.0 tons per
day and a wastewater volume of more than 5.0 cubic meters per day. The study found that the
wastewater produced from soaking and washing coconut meat had Suspended solids, BODS, COD,
and Oil and Grease ranging from 72.70-825.00, 145.50-5,326.00, 287.50-8,742.00, and 84.00-1,016.00
me/L, respectively. Although the effluent water, after flowing through the treatment system, showed
a decrease in BODS, COD, and oil & grease concentrations by an average of 93.6+4.1%, 93.8+7.6%,
and 94.5+7.5%, respectively, it still had suspended solids, BOD,, COD, and oil & grease concentrations
that exceeded the factory sewerage benchmark, according to the Notification of Ministry of Industry
regarding Industrial Effluent Standards B.E. 2560 and Notification of the Ministry of Natural Resources
and Environment B.E. 2021.

Keywords: Wastewater; Coconut meat peeling process; Oil and grease; BOD,
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Figure 1 Location map of the study area.
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Parameters Small scale Medium scale  Large scale Std. Value* Std. Value**
pH 4.30-6.76 4.30-6.76 3.42 5.5-9.0 5.5-9.0
SS (mg/L) 72.70-825.00 105.00-554.00 324.00 < 50 < 50
BOD, (mg/L)  175.00-3,182.00  145.50-5,326.00 1,285.00 <20 < 60
COD (mg/L) 287.50-8,170.00  510.00-8,742.00 2,805.00 <120 -

O&G (mg/L) 84.00-2,492.00  118.00-1,016.00 477.33 <5 <20

Sources: * Notification of the Ministry of Natural Resources and Environment regarding standards for

controlling wastewater drainage from small establishments that produce certain types of goods

or provide services, B.E. 2021

** Notification of Ministry of Industry regarding Industrial Effluent Standards B.E. 2560
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83 BOD, laliiiu 20 mg/L Fedmrunausianmsgu
ﬂ?ii%U'l‘EﬂE’]ﬁyd (Andusesaz 35.0 voeduIu
frograiavun) Tnefuaniudssnounisuunnidn
FIUIU 2 WA Uazan1ulIzNauMSTUIANAINTIUIU
5 wis Afinsfiuiuivesessuidelfanunsadn
Futhide Useanal 2-4 wihwesUSinasidefiin
Fuluusiayu, Wsvuuimihdenuudediuenne
safunsANgaunIdieiiassansnmnisinda
vide

@mnwwﬁwﬂﬁamaaamuUwnaumﬁ U 17
wis UsenaumeanuusenaunsuuadniIuu 8
WIS LAYIUIANATY 31UIU 9 Unie SiAn COD lalifiu
120 mg/l LagdlanuusenouvIuIAENIIUIU 5 Wi
LAZTUIANANTIUIU 5 WIS TINTIUIU 10 wite dan
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Oil and Grease votnde laiiiu 5 me/l §adariiu
Lﬂm%mmgmmissmaﬁﬂ‘ﬁa Anduseuaz 85.0
LAE 55.0 V8IS ILUAIUTIDL R INLA ALY
mﬁmeﬁmiLﬂ?ilemmmﬂmmwﬁﬂdau
Inanusguuttn (Influent) Lagnaslraruseuy
Y1 (Effluent) tlaUszdfiudseanSnnassssuy
Y1Un WU AANNEnUsn BOD,, COD uag Oil and
Grease vosidendslranusyuuthdadiuualdy
anauadedosay 93.6+4.1,93.8+7.6 waz 94.5+7.5
udy uinunniidednsdssduaruidudy
¥89 BOD, uaz Oil and Grease gaiundnen
mmgwumﬁzmaﬁwﬁw AUUTEAIANTENTI
QRAMNTIN HABNTENTIININYINTTITUVIAKAY
dunndon Han1sAnwIenAdeatUIBNUALIATH
13WL?{&JmﬂmzmuﬂmmigﬁLifamw%ﬂﬂuﬂizwm
Buidy (9] uazamnmindsanlsanuudsiie
wzninludminuasugy [15]
LﬁaﬁmsmmmLmewanmmwﬁmﬁiaz
wfines Inewisuifisuannimiidevlnad
sguuU1Un wavudsluar1ussuuinde Taenis

NAEOUAILIG paired sample t-test AszAUALLTD
31U 95% WuT1 AuNMUINBURAZNAI AN TUTEUY

o w

Undannmsimesiiawansdiaiueg1eiideddgy
9@ (p < 0.01)
HANTISIATIZRAMNFUNUS TEMIN9US N
nsuanLasUSiaEe wuin Ysunanisuanidl
auduusHe U deuslaiuansnnudusiug
yadRsonmnmihdsluynmsdines (p > 0.05)
Gﬁqm%ﬁmm@ma'm@zumwsuaﬁmqﬁvmw%fnﬁ
wansnaiy Vs ildlunisuddedinasonny
Wduvadlusulazanssunasluinge, Ve U
wuUressTUUUn AaenausrezlattunsinAy
hide Sedauduthiefidmatonmaufivesiuag
Usgavsammsindnveadeluih
nsuwdsguuEniem HuRanssuiivsune
nIwdnwazAMNNHaRERlwILeU ileINwANTg
NaurunsHEn [16] Tuusay uddeivsinallsad
LWiﬂx“ﬁuagjﬁuﬁﬂﬁqmsmﬁmﬁr;i’ul,mimmmmﬁmmi
vowan ilismsnsinavesiidefiingsyuy
S1alainsdi @ pH Y09t LLaxqmwﬂ“ﬁmaqﬁﬁﬂLﬁm

Table 2 Characteristics of effluent water and effluent quality standard.

Parameters Small scale Medium scale  Large scale Std. Value* Std. Value**
pH 5.90-7.20 6.40-7.70 6.90 5.5-9.0 5.5-9.0
SS (me/L) 4.00-186.00 9.00-44.00 43.00 < 50 <50
BOD, (mg/L) 5.00-164.00 7.00-116.00 152.00 <20 < 60
COD (mg/L) 21.00-919.00 27.00-120.00 331.00 <120 -

0&G (mg/L) 0.15-38.50 2.00-21.00 5.00 <5 <20

Sources: * Notification of the Ministry of Natural Resources and Environment regarding standards for controlling

wastewater drainage from small establishments that produce certain types of goods or provide services,

B.E. 2021

** Notification of Ministry of Industry regarding Industrial Effluent Standards B.E. 2560
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Table 3 Influent and effluent quality parameter range (average + standard deviation), removal

efficiency during the period of data collection and t -test analysis results.

Parameters Influent Effluent % Efficiencies
3.42-6.76 5.90-7.80 -
pH a b
(5.13+0.75) (6.8+0.39)
o 72.70-825.00 4.00-186.00 87.5+13.0
(271.0+188.4)° (26.5+39.3)°
500 145.50-5326.00 5.00-164.00 93.6+4.1
s (1,071.9+1,208.8)° (56.6+53.0)°
oD 287.50-8742.00 21.00-919.00 93.8+7.6
(2,444.4+2,202.5)° (116.3+201.3)"°
84.00-2492.00 0.15-38.50 94.5+7.5
0&G )
(333.3+548.4)° (10.2+10.2)

Different letters indicate significant difference among treatment in column by the Pair t-test (p < 0.01)

Amdunay Wun1ssunmunIsyhauveqiunidd
funumdAglunssuiunisgesaaienainn

Uhiilein BOD, e uansdndlduinans

=

dunsdas @auanyusnunn)

Y

ANNIIANYITILEARS
Iﬁl,ﬁu’j’nj:’]LaEJ‘i]’lﬂﬂﬂiLLUSEUN%W%’IQﬁU%iﬂma’ﬁ
Sunddunn Snvedadimnanduduvedluuazaisiu
G mMstnEsanssaanUsinuEsauvs
waranseduvasladuslunszurunisnianienn
fo msnnsenfiewsnvesuiwuinlngesnain
Yide nssnduidnlusiuiiaessiamg uavasan
aznaw ansafiudszavsnmlunisidalusiud
avanglutheemsiunaeiunududu 2-10 ppm
SAUNSIANEINA kaznISANENSIAN 1Y a15aY
anowlesnmaslss, asararvansduiiotelunis
FIAENOU
msthdmidesenssuiumsmetanmas
91fN1svIuYeRiunIdlunismdnansaiiueu

a

dunsd lulasiau wazveanesaluur Fsaunse
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¥awanA1 BOD, uaz COD la unagrildiia
msuaulnoonlesluth dwavilvhifinrudunse
[17] snfudeasu pH vesildimundunans T
WWisu seau pH Fumnzaudeninasaivlaves
93uv3d Ao 6.5-8.5 uazUTnaeendiauiiazans
Tudndemsiialitesndt 2 me/ drdefina
N52UIUNTNSUNTANISTININILGD 813dsAsians
dun3dlulnsiau (Organic-Nitrogen) witteed Tngans
sunsdlulpsiuazdsudusenludoulossy
(NH_") uazuoslaniedasy (NH) Tuth Taegauvie
Tunszuauns wonlufiiliaty (ammonification)
wesludelulasiauannsagneendladlasuuaiise
wfinlunsvinetess (Nitrifier bacteria) wsolunsvineds
wuAfise (Nitrifying bacteria) TiiJululagsi (NO )
uazlunsn (NO,) uagfinghulasiau Tasnszuiums
lupsHatu (nitrification) waznszUIUNISALUASH
LAY (denitrification)
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dndoues NH, uaz NH " Juegivgungil
=3 H + A ' a a
ANLLAY wag pH ves1 NH " Sinadiansiasayiiula
= = ' Y a I3 a o

Y83y Pe1anelviinusingnisalglinsiiady
(eutrophication) 16 @u NH, agilmnuuiiusie
@aliTaalu NH, Anduduiios 0.025 me/L
anunsndmanesnIINIsasyAulnvesdnitl s
Vafinnunduiivsieqdunid uazmniianadudgs
zilidniuimele Tusegsindeniisyaulusiu
Wudunn asvlviuazsinziduusiunszaied
Aniuazyaitdanaundy nsivdsunlasnes
SnwaurNIINIEAWBIsIeg s deusnialy
Inaunifigungiigungiiafe 30.9£1.4 a3en
waldea Inglifinsifueine wull HeATIUNse
wiulvdfunazrirduaseeg MU WAL IEALI0Y
Usgunad 2-3 Tu anuulvsiuaduaumasti 9 s
U o & v =gy a & v
sanudunaunnuAItuy wagtuasuanimduluy
Aenda 30-45 Tu Aeujudadldnyasiuazildeuy
Dufeuiulavieldwuyseu uaslivunndnas

4. #3UNaN133Y
NNANTANYIUSIIUUILFs LA AN IN

v
o

WLFYI1INAINTTUNITWUTIYNENT1I913 WU
fregraineulraniusyuutin (nfluent) 910
anuUsgnauMIwUsFUNEnE1IvITUIAENT NI
10 WA, @01UUIENOUNITVUIANANIIUIL 9 LA
UAZANIUUIZNBUNTVUIA IR TIWIU 1 WA 523
1171 20 wiis grunmhilen pH egszwing 3.42-
6.76, SS HA5¥1INN 72.70- 825.00 mg/l A1 BOD5
31A51I19 145.50-5,326.00 mg/L COD HA15213IN4
287.50-8,742.00 mg/l wag Oil and Grease A"
3211114 84.00-1,016.00 mg/! AauanUsnvei
16iwA SS, BODS, COD waz Oil and Grease Wui i
AganineNAgILY AW Fevdslvariu
szuuU1Un A1 pH 81319 5.90-7.80, SS A0
5¥WI13 4.00-186.00 mg/L, BOD, dlA1szwing 5.00-
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164.00 mg/l, COD {iA151319 21.00-919.00 mg/L
uaz Oil and Grease 3A1521I14 0.15-38.50 mg/l
fan uusznaunisiiiesieeay 35.0 91n91UIUY
Froghaviavun Al BOD, HIUNUTININTFINNIS
wmafnﬁwmﬂwmmmzmmqmamﬂﬁm way
US2AIANSENTINSNEINIFISUT RNz Faunday

fn BOD_ fimnudaniusivdsunaansdusd
Tuuvaath Swandiduindidsannssuiunisud
Faileuzndniluunliufieradrsmansenusods
windounazaueusiold nsvuloudidedidan
arwanusngssndudesdarhssuutiomindeia
UsgAvBamm aunsouiuusnma e liieeglu
mmeﬁmmsgmﬁwﬁa desmnmmindelvaasunas
dragvilihiissrunonladodudu thnainy
foansltoandiaululiunauin ausnavinliuras
diAnnnraneendiau lrdnfiiiAansmense
NN a%ﬁamaﬂswusﬁammqmmugsaﬂmaummﬁﬂ
nsveneRusvesdaitn Snmsonvesdeditinluh
SBHanAAMINNSUSELRINYASAS BNT LiEe
fiflasduniuduindndundy wavanauiiu
maaLwiulﬁuﬁuuawfﬂﬁuusw%ﬁaﬁ'amaqmmwamﬂa
sofordeluusadnalAes

Ffnaymsasaruduiiufiue Snldsy
NANSENUMNMSYRLRessYR Ut S1o199ilR
thaundeluaduesessuiidevesaaulsenou
msAsiumsieatauuiliiu vdeldiuiiesanu
Juvesuinde sgz’fwzdmamwwiamimwgu
ﬂmm‘wﬁwﬁﬂ LLasLﬁmﬂﬁﬂ’ﬂwwﬁ%ﬁaﬂuﬁ‘jauaqzj
wiasihld fednvurgivssmauazanindsn
nliuidantaagmsasasuduunassesdy
sangiiundsrdniannaanisines Urdnd
Uszas msvioaiien afa3eu 1599UAANNTIH )N
AAEINIIRITAENLNfIAINdIAYYDINITAIUAY
waztiniidelfinuamimngaunouldesasy
WETNENE Y
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