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Fan1snaans (MM¥199ngE) Study on Tannin Extracts from Coconut husk for Wastewater
Treatment from Coconut processing factory
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Abstract

Study on the efficiency of a tannin extracts from coconut husk for wastewater treatment is an
alternative way to utilize and value added for the young coconut husk as a by-product from the
young coconut cutting process. The study was determined at Horticulture Research Institute,
Department of Agriculture, from January to September, 2019. The tannin extracted solutions
results from dry coconut husk which it was carried out for 24 hours at room temperature by using
75% (v/v) ethanol as an extraction solvent (ratio of the material to ethanol was 1 : 6 ¢/ml) and
the filtered solution was boiled for 6 hours at 60 degrees Celsius for removing ethanol.
Continually, the experiments of efficiency of wastewater treatment were observed in 2 sources
of wastewater which collected from coconut processing factory and household. The experiments
arrangement was a completely randomized design (CRD) with 5 treatments as follow: (1) without
application of tannin extracts (control), (2) application of tannin extracts to wastewater at the
ratio of 1:1000, (3) application of tannin extracts to wastewater at the ratio of 1:100, (4) application
of tannin extracts to wastewater at the ratio of 1:50, and (5) application of tannin extracts to
wastewater at the ratio of 1:20. The results of efficiency of tannin extracts in wastewater from
coconut processing factory showed that the tannin extracts is able to treat pH and turbidity of
water at 4 hours after treatment which significantly different from without application of tannin
extracts. Further, the results showed at 6 hours after treatment which the application of tannin
extracts is causing substance in wastewater to be deposited then the wastewater is getting clearly.

The application of tannin extracts to wastewater at the ratio of 1:100 had the high efficiency to



be able treat wastewater. This treatment shows (1) the lowest of the turbidity of 215 NTU
significantly compare with the control treatment (273 NTU) (2) the highest of DO of 3.30 mg./L.
while the control treatment was 3.30 mg./L (3) the lowest of BOD of 1,245 mg./L. while the control
treatment was 2,150 mg./l. and the efficiency of BOD at after treatment were 40 percent.
Furthermore, the results of efficiency of tannin extracts at 6 hours after treatment in wastewater
from household showed that pH has no significant difference. The application of tannin extracts
to wastewater at the ratio of 1:100 had the high efficiency to be able treat wastewater. This
treatment shows (1) the lowest of the turbidity of 75 NTU compare with the control treatment
(92 NTU) (2) the highest of DO of 6.05 mg./\. while the control treatment was 2.80 mg./l (3) the
lowest of BOD of 57.2 mg./L. while the control treatment was 104 mg./l. and the efficiency of BOD
at after treatment were 41 percent.

Keywords: tannins, coconut husk, wastewater treatment
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nswWaguwlasAfiteyvesiiisannainusnavthan iuide ey nsin1snyns

AMENAINITUNURAEEANSAN AN UTUINNUADNULNS1I90U TUDATIAIUVBIANSANABLNUADLNTY WAy

STYTIA NUANAISAY

ORI nan (Falag)
0 1 2 4 6
Feunaw 8.05 a 7.01 a 7.20 a 7.09 a 6.47 a
1:1000 8.27 a 6.86 a 6.49 a 7.22 a 6.30 a
1:100 7.80 a 7.05 a 6.47 a 6.57 a 6.13 a
1:50 8.10 a 6.74 a 6.86 a 6.64 a 6.62 a
1:20 8.30 a 7.56 a 6.79 a 6.83 a 6.09 a




F-test ns ns ns ns ns

%CV 7.5 14.6 13.6 9.4 18

v o o

\ A A o W A oA 9 & Y \a ] aaa )
WQJ’]EJL‘VWJ ﬂ’]LQﬁEJVlG]’]?LIG]’J@ﬂ@iV]LWN@Uﬂ‘lﬂ,ua@MﬂLﬂﬁJ’mu VLNZLI@’J’]ZLILLG]ﬂWNVI’NﬁﬂGWIiS@U‘L!EJ AgY 0.05
19735 DMRT



A1ANYY (Turbidity)

Han1snaaadlun1siIlaa1AuguYe i anInlsenulysgUtens1 wud Tuynnssudsnaunis

UrdadAniniu 299 - 316 NTU uazidlslasumsiduansanaunuiivainiionueni1igeu A1Augud
srgghati1dn 1 FlustdudArnnuguiiiugadu waglianandasiissezainisundni 2 fs 6 Falua

[ 22 ' (%
o Aa ! aaaa o v o

(nw# 5) WewlIeuiieuaAiadsvesiiauyuraifie wud lunssudsninsuidmihemeasunu

u Aiszeziantidn 4 9alus denmnuuegsendng 215 - 269 NTU dellmdiniinssudanlilasuns

Y1UnMgaITENUT UYL ANULANA1E9TUEANA (ANS197 3) FaNTTUI

o

SNUDRTIE A TANALNUT

w1 §n91 1:100 xdUszAnSamnisundaanuunananlaeisesaznisurdawiiu 31.0

(%

drunan1snaaeen1TUItnrIANugUYeIIiIInguU U R uantwITeNvaIu wudn lunn
nssUATRaUNSUIURAIALYINAU 126 — 132 NTU wWalasunisiiuansanawnuiuainasnueniniesy

AAMuguiliadosas Tneduwilduaniiaiisseznain1sundnil 2 89 6 Falua (nmd 6) WellSeuliiey

aaaa °

ARRLYRIAIAIINYUYRINTY WUl Tunssudsniinisundatinemeansunuiiy Nszesiaiiidn 2

Il AAANNYUBLTENIN 75 - 152 NTU Faflansninnssuidsnlalasunisiidnmeansunuiiuegned

Y

=

AULANFADENINBANAY (1191991 4) FINTTUIBNUINTIEIUATANAUNUTUADUITIY 9151 1:100 22l

Uszaninmmsidarnuuinangalaeiisesaznisindamiiu 42.8

' ' g o ' A < ¥ =
ﬂ’]V’]’J’]N“L!H‘Li’]WJ@EI'N‘V]LﬂU"ﬁ"IﬂINQWHLLﬂ?QﬂN‘ZWiT} .87 9PN

340 4 —@— T1 control

320 4 T2 1:1000
=) _—_\ —@— 73 1:100
E 300 X

T4 1:50
280
—¢—T51:20

260

a

AHYULRIUN

240 A

220 A

200

T T T T 1

0 1 2 6
1987 (FaTua)

AT 5 Aauyuveninfsiiufiegeanlssuulsguue s o.a3 9. guns aendeinisiidagiae
A5aNALNULUINNLURDNULNS 190U MBRSIEIUVBIANTANANUTUIINUADNULNS1IBBUADUNIAIBDES

LaZIZYZIAN NULANANNAY



AN U et eTIfiua N T s unTinaa AR EATaw

165 —&@— 11 control
155
T21:1000
145
135 —@— 73 1:100
Z125 T4 1:50
202 115
Z ) —¢—T51:20
2105

0 1 2 4 6

1941 (‘ﬁ”fﬂm)
AT 6 AANUYLVBNNTTIIURIEE199 ALY USaunthan1diidefivaiu nendinisuindneae
asanaunuiuanndanuens1ioeu luensnduvesdsanawnuiuaInUionusniesumnounfng19

LAYTTULLIAN NLANANAY

M3 3 Mslguulariauguresiennlssuuusgulenig 2. 3uns Mevdainisinda
mga1sanawnuiuanasnieniniesu Tusnsduvsasanawnuiuandanieninieausati

f9819 WAYSTHTLIAN MANAISAY

dnTEIU nan (3l

0 1 2 4 6
'3%@%@31 304.7 a 307.7 a 2979 a 2828 a 272.5 a
1:1000 299.7 a 329.0 a 284.0 a 243.0 c 226.9 bc
1:100 311.5a 3195 a 288.0 a 246.0 bc 2149 c
1:50 3059 a 3258 a 2935 a 268.8 ab 238.3 bc
1:20 315.7 a 3319 a 286.3 a 253.8 bc 246.8 ab
F-test ns ns ns * *

%CV 7.9 5.6 6.0 59 7.2




v @ o

newme  Anadeiinuiisnysimleuiuluanuidediu lianuwanssmnsadifnseautdudfty 0.05

17835 DMRT



M3 4 mMsdRsusdasinanuguresdiisanaiiusuuian tuwideiivaiy nsuivInsinens
AMenaINITUNURA8ENTANAWNUTUINNWABNULNS 119U TUDASIAIUYDIETANALNUTLIINUEDN

1TN51IDDUADUIFIDENT WALILELLIAT NLANAIGIUY

SnTNEIU nan ({2la)

0 1 2 4 6
3§QDU@M 129.0 a 1239 a 126.7 c 100.8 a 91.9 ab
1:1000 1255 a 126.4 a 132.1 bc 99.3 a 80.3 b
1:100 131.8 a 136.1 a 143.3 ab 121.2 b 753 Db
1:50 126.3 a 1538 a 146.7 ab 108.2 a 104.4 a
1:20 128.5 a 144.0 a 151.7 a 1269 b 1019 a
F-test ns ns * * *

%CV 4.9 16.9 7.5 15.4 12.8

v @ o

J a a v v d' IS o & (Y e ! aada [
NUIGLUR mLaaEJ‘vmemaﬂmmmmaunﬂuammmmﬂu lelllﬂ'J']llLLG]ﬂG]N‘VI’NﬁﬂGW]iB@UUEJ Agy 0.05

17835 DMRT

AUSINNYeandauaratglui (Dissolved oxyeen, DO)
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NANTSNAaRINaINTISUNURUN Nl aeldasanALNURLIINUADNLLNS 189U WU A1 DO UaIUNen

& 1

WAUFDE1911970 2 @01Uf A1 DO ndIn1svIdaiafinduninnInaulile 1aea1nn1sIiAsIEian
DO ¥aen71491nl 5 uUs§UNEnd1e A1 DO AeuUawiniu 1.42 TadnTusednsuazndnisundn

A1 DO Bg3¥ning 2.82 - 3.30 Hadniusiedns lnenssuisnidnsdriuvesasataunuiiuseuinisiegi

'
o 1 a =

9n31 1:100 de1 DO wn¥iga ity 3.30 Hadndusedng (m15199 5) drudn DO vesfisfiNIAINALn

a0 [y

UInuiunianduideivatu a1 DO newd1dn Wiy 2.8 TadinFusiedns wazndin1suidn den
DO 8¢9 5.27 - 6.05 fadnTusedns laenssuitnildnsdruvesasaiaunuiiudeunfisiiegi
8n31 1:100 1M1 DO 1NTign Winfiu 6.05 Hadnsusiadng (113199 6)

ANA1LABDINISUSUIUAYDDNTLIUNINTININVDILNEIUN (Biochemical oxyeen demand, BOD)

NaNSNAaRInaINIsUNIURN Nl lda1sanaLnuUtuINNUAINUENS1IBW WU AT BOD U89UI7Y

'
g ! a A

AAUFIDE191170 2 @07udl 11A1 BOD nden1sundnilananastiosniinaudivn 1againnisiesizidi

a9 nlssnuUssuneniiiial BOD neuddawiiiu 2,150 dadniusiedns uaznaenisuna e BOD
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a % oA adad

9g3EnINe 1,247 - 1,785 fadnTusedng lnenssuisnildnsndiuvesarsanaunuiluseurneiiogg

4 = 1 L

931 1:100 $iA1 BOD Youiian winiu 1,247 fadnsusedns (1157199 7) AsduuszansSainnisdrdaan

q

(% ' (%
1 U b 4 a a

BOD wasanundaiiafign wirfiusesazn1sundn 40 d3ue1 BOD 993119aiuna1naulusiiamumii

q

[y o a o a a

an1duideivaiu A1 BOD wdan1suidn dA1eg5ening 57.2 - 86.3 fadnsusedns launssuisnd
gnsdvesEsanawnuily 8ns1 1:100 da1 BOD Weeiign wiriu 57.2 fadniusedng (1151991 8) Lile
Andudszansnimnistrlnel BOD wisnnundniifigawiniuiesaznisundn 41.3

IINNSNAABUUTLANSNINVBIANSANALNURUINLUFBNUEN51780UlUNNTUI TR NN LS9 UwUS

) 1

sUNENTILAzUNTINAINYUYY 1AENITNAGDUAMAINENTNINIENNRAENIBAT lUSBUWIBURRULAY
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wazdnylansenda (OH) Usznavegiludiwiuuin WewuasiUluaisazate Jufanisuand@easyinli

Y

[
=

Iplesaulalasudaszduuiniy Jdlquaudfvesnisiianmenudunsageu Weldlululiia a1
a o U o g val a PPN & s - ! = a
wnutiuinisuandy vilvileuniadaszvedlalasiaulossuiiugiuluiasilie sseznawuly Jufa
nsnusaiulessudaszvesasuvivassduluiie ndulianaifivuslvgdu Fuinnisanaznou
54 1 2/ 1 o 2/ < ' = a X = =
asgauaeuLslduaedlan yibianmanudunsnanas A1 pH Jadindu dn1sanagnouuinyu
Fedewalvasanawnuiiuiinavilviniuguvesiifianas Jaaenndesiurnan1sAnwaisainainlunay
wanuzgukavansainuanugsudaduaisadnaniivsaudunisldasdusasyuviaunsainduans

asanznaulunisidaruguluiniinlssuinnianedlan (iR, 2556, 39919, 2556) 31NAIAL

1 d' 1 v £y o o goj Qy a0 QI dg” 1 Qll Qdd‘d
YUNDA A aamaiwwmmim‘umﬂmmwmm 1UA1 DO WUIU agA1 BOD wamaﬂuﬂqﬂmimammi

9

v v
o v v [ a

Uiameansanaunuiumiy dsanunsaesunglaiansadawuiiulinainlvinnuguueniiiaanas died

[
Y 1

nseneznouLnIY Ylduasanaiunsadesadudduin1lgatu msaramuaniasufsesndiau
symeinLazeNAdINsaintUlER denaliulinanisazanefivesinseondiauluinfadaiinunn
Fuanulude Snradlouasuananunsadesidudvinlitinsduassiuaniivaelfiin frveondiau
sty Snatadetinisazaneshvesingeenduluiiiiy vilraddinuihifsesndauiniuniuany

#99N15998NaY19A1 BOD fiAM1ad @9nAaedany avesnu (2551) 5189 UNANISANYIE1SEN ALY

= a a

Hunntudiudesndadivssansainlunismsindaindelusesarugu Anisiilniii fn DO wave

BOD 2¢1951Us¢aNnsn1na

v v
v o Aa

Feudinisfnuluaeliardudyingunndinilandsnisirdasigansadaunuiiuainden

v v
¢ o

UENI1I80U ANLASIIINTNAUNLINTFINUINIAINATUTOU UazlsaugnaImnssuaIuysenia

ES]

nsenTIIneIeans walulad uagdaanden (2539) egrelsinunavedssdnsnmnisundasl BOD
nanUUn nangauiniusesaznisuitn 40 FedsegluinamivesszuuinUaludunsuvesszuutiiin
TUY (primary treatment) Fudutunauifoinisuenoynmuesarsiliansoazaeuilivionznou

LYIUADYDDNAIINUNAY LAYNISANIAAITOUNTIUNNAIUDDNINUNAYAIYNITANAIYALLNTI N1TNILA
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(Y Y A 6

anmznautdudu Taguinds e ussuutivatuauilinaeiludiuresa BOD 11 nasantidnel BOD

v

Anas5e8ay 25-40 (ua wavdeinil, 2539)



M3 5 malsuwlandsinaiiveen@auiiazaigluli (DO) Yaen 79Nl seukUs UNEnsg
uns Mevdainsiidamgansaiaunuivanudenugningeu ludandiesmsaiaunuiiugin

WABNULNS1IDUADUIAIDLENY LATTLELLIAN NLANANGAY

nTIEIU a1 (k)
0 1 6
BAIUAY 1.42 - -
1:1000 1.42 2.20 3.05
1:100 1.42 2.35 3.30
1:50 1.42 2.10 2.95
1:20 1.42 1.95 2.82

M3 6 MmaddsuwlasdTinaiigeendiauiiazaigluii (DO) vesfisaInauIus MUt
an1vuIeNYEIN Aerdin1sinUamsalsanawnuluanUaenuEns 180U TURIIEIUYENTAN

WNURUIINUADNULNENDDURBUFIDENY WALIEEZLIA NWANATIAU

IMIEIU a1 (1)
0 1 6
/AUAY 2.80 - -
1:1000 2.80 3.42 5.52
1:100 2.80 3.45 6.05
1:50 2.80 3.30 5.80

1:20 2.80 3.27 5271







MINN 7 MsURgukUaIrnANABInITieanBlauneliiInIm (BOD) vedtnfisanlssaunlssy
UENI1 2YUNT Mendinmsindasigansadaunuiivaindenuzninigsuy ludnsidiuvesansaiauny

JUNUADNULNF1IDIUABUIAIDEN WAYTLELLIAT NLANANGNY

nEIU a1 (k)
0 1 6
W/AUAY 2150 - -
1:1000 2150 1935 1320
1:100 2150 1828 1247
1:50 2150 1742 1630
1:20 2150 1806 1785

M5 8 NsURBuLUaIAIANRBINISAINTERNTAUNITININ (BOD) 109U ManauIuTIM
AUNTNATLAINVAIU NenaInN1UNURNIgaNsanaLuluaINUaanUEns12891 MaRIIdIUUD

A15aNALNULUINNLUFINUENS1IDUABUIAIBYNT LAYTTYLLIAN NANFE1INU

IMIEIU nan ({§2laa)
0 1 6
/AL 104 - -
1:1000 104 91.5 79.0
1:100 104 76.9 57.2
1:50 104 88.4 73.8

1:20 104 87.4 86.3
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nsnaaeuUsEansnmvesansaiaunuiiuanndenuenitrgeulunisintauinainlssnundsgy

Uni3 nen1snaaeuRn mniannen nkarnIuail Wisuieuneukazndsnsiidnmgansane
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215 — 269 NTU @asiaan11nssudsnlulasunisundnaieanswnuiuegneienuunneneg1eiidodnfny

o

ISP IS

drunesuall wudn pH veatfislunnnssuds de1 pH 6.6 - 6.92 fiA pH AfingeUunitneuddn &

a a0

annanudunans den DO P85¥1IN9 2.82 — 3.30 Hadniuredng dA1 BOD 9g5¥1ing 1,247 — 1,785

a a

faansureans Aadulseansnimnistivnel BOD ndsaintide Aenas wirdusesaznisiivn 40 was

q
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13. AANUIN

ANHWINT 1 NNSASUUAIDLIIULNG?



d' a % 1 & 4 ] 2/ y a (% ] 1
ATNNHNUINT 2 msmsﬂmmasmLﬂaamwwm’s(muiuuasuaﬂ) uwsluazioen Iuamwmussmw

Y

ansazangleyuoanUNTUluIEAUAN 9 fio Metraldenuzninuiiluaziden (1:6)

A1uEIny 3 msluaisazgangnauseritaufonusniuisazioniuea (n) nseemeyniAIaly
dayynel () wazansainndenugndnnendnisaiaiieeniueamududusig Wusseziian
24 G134 (P)



AMEWINT 4 NMsTEmelemuealugsanaiszaugumgil 60 esmgaled (n) wag a1sainanniuien

v v I ) d' o a 3 a 1
UENFNINENAINTIEMEENUoaLlUITaELIaT 6 Talus LW'EJ‘lJ']l‘U’JLﬂi']%ﬂﬁ’]il,muuum@lﬂ (@)

APHWINT 5 ansanaenuduannudsnueninieou







o
A1TWNUINT 1

AMATNUITINLTIULUTFULENT T

LNURUINUADNULNS1IBDURDUNFIDENNLANF1IIY

.7 2.UNT MendimsUidanigansadaunuiivaindenuzningsu ludnsduvesansane

nTdI W90 0%
pH AU (NTU) A1 DO A1 BOD
(mg/\) (mg/\)
noutntn  nasida fewar  neutndn  wawiidn Jewar  neuwtndn  wawiile Jewar  neuvndm  wdwln  Seowaw
nsuda nsuia nsuinia nsiia
Weouan  4.87 4.63 - 3047 2725 - 1.42 . . 2150 . .
1:1000 4.95 6.75 - 299.7 226.9 24.3 1.42 3.05 - 2150 1320 38.6
1:100 4.85 6.78 - 311.5 214.9 31.0 1.42 3.30 - 2150 1247 42.0
1:50 a4.77 6.92 - 305.9 238.3 22.1 1.42 2.95 - 2150 1630 24.2
1:20 4.85 6.60 - 315.7 246.8 21.8 1.42 2.82 - 2150 1785 17.0




1%
v

MITNNUINT 2 A NNl UShamunthantuideivaiu nsudvinsinens aeviainisuiidameasaiawnuiivainiionueniiesu Tu

BMNIIAIUVDIETANALNUTUINNUFDNULNSNIBBUADUNIAIDE19NLANF1IIU

nTdI W90 0%
pH ANUYL (NTU) A1 DO A1 BOD
(mg/\) (mg/\)
nouthtn  nasiida  fewaz  neudndn  wawiide Jewar  Aeutndn  wawile Sowar  Aouvndm  wdwle Sowaw
nsuia nsuia nsuinia nsiia
FBeuau 8.05 6.47 - 1290 1239 - 2.80 . . 104 . .
1:1000 8.24 6.30 - 125.5 126.4 36.1 2.80 5.52 - 104 79.0 31.7
1:100 7.80 6.13 - 131.8 136.1 42.8 2.80 6.05 - 104 57.2 41.3
1:50 8.10 6.62 - 126.3 153.8 17.3 2.80 5.80 - 104 73.8 27.9

1:20 8.3 6.09 - 128.5 144.0 20.7 2.80 5.27 - 104 86.3 269




