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Abstract
DC pulse power supply was used for this electrocoagulation research to reduce turbidity in water instead of using chemical
reaction and high power consumption. The DC pulse power supply with 150 V peak, 25 mA, pulse frequency 32 kHz was
discharged into 500 ml. of water sample. Each water sample contains different turbidity at 51.6 NTU, 19.94 NUT and 9.95 NTU.
The discharge times of the DC pulse power supply was set between 5 to 15 minutes, and settling time was around 1 to 3 hours.
Each water sample was classified into 4 discharging times at 5, 8, 12 and 15 minutes to evaluate turbidity changes. The most
effective result was found at 15 minutes discharge, 3 hours settling time, where turbidity of water dropped from 51.6 NTU to 0.28

NTU. The performance of the turbidity was shown at 99.46%.
Keywords: Electrocoagulation, Turbidity, DC power supply, Pulse frequency

unmin asluTusihivalieznauluihdunazlddwsunda
115z (Provincial Waterworks Authority, 2013)
Tagtiumsthiiaenuguudamsumuassraniy  iamsanaznaunawhlgnszuiumsaudaly

duiimihihinlglumsaulaevwdumsidnasied


mailto:mr.kengin@gmail.com

msanaznaureunaudeliihiiusnisfihunls
dmSumsthiathiiteannsldansiedlunszuiums
wamﬁnﬂizﬂnﬁamsqﬂnﬂ WANSANAZNDUBAN
auﬁmlm"&hﬁuﬁﬁunum‘sﬂwﬂ"ﬂgqLﬁmmmnmﬂ%
wé’wmlvxlﬁwﬁm%’umsﬂﬂﬂ'ﬂﬁgq (Yano, Uchiyama,
2008; Yano,
Teranishi, &

Fukawa, Teranishi, & Shimomura,

Shimomura, Uchiyama, Fukawa,
Akiyama, 2009; Shimizu, Yamada, Kanamori, &
2010; Hejosa-Valsero, Schikora,

Muller, & Bayona, 2013) 3avhlwealaiiduniianiin

Blajan, Molina,
dwmsuasmsthdahenelnih
Lwim'mﬂmﬂauﬂm%ﬁué’m%ﬁlﬂﬁhﬁﬁﬁaﬁaﬂ
NANEMU U ASEUIUNMIANAENaUME INThananse
Mianznaufiflounadnldd nszurumsiilaidaals
ssteilunsuiue ph 2auinlunsaifiiinsdu
sedinaduly 1hiannszsumsanaznauge

Tnvhilaesudsazangluhiiaaninssunumsuuuiia

Naresuan University Journal: Science and Technology 2017; 25(1) 151

aswadl wazihannszumsanaznaudielnihasd
Snwarla 1ifld wazlifinau

naildndniniedudieieiunaaiazdnm
S8msanaznauihaudielwihuuuldwdsnuluihi
i TagnslFunasiraluiinszugasauuunay
ﬁfyfywmﬁaefmmﬁ (Daosawang, Thuangchon, &
Manasri, 2015) Weaaaausawsiaului 150V
WarANNAYEIF A MWadn 32 kHz ikelums
mg%'msfwéﬁmuuaxﬁnwﬁﬁmsﬁwﬁm{wﬁuu:u*uamms
Faswailunszuumsuamilsah

WATUBLM TN IIY

unasielwihnszugasauduisasiduseaulnih
nszudasuasdyanalnihusauguuuRadnny
Tassadaguit wasiiddsznauiidhdy 3 du

1. dhuenasdSuuseauluih

2. wasaateuasviauasluihanuigs

3. SUDINAITNTIVIOTY I

®

Inpuat

Chstpt

Microcontroller

Fuin 1 TN NN TEUFNT

duusmeasUSuszauussduluihazvhuihiusu
seuusaeuluihduiiassieslaiissdunud
5-12 V ﬂ'auahml,iqé’ulﬂﬁﬁﬁaanmmwsﬁtﬂ'ﬂgj)ws
B

dudasniiusesainfeuazudaulasanuigs
199580z winfiged anasnulwih e
wlaslih enudigennualsugiiludeaniogd

Taenvasanndeiiazlflulaseaulnsamaadadaann
MmuaNFInFLULadiiamuANMSINNLIaINT
wlo uazndaulasliihanuiigaazgndaiiuiuncas
Tiimseensdua awadliiauausedulu i

wiaulaslihanuige Hugunsalilddeds
wasnulwihnneadgugiludimdanii viautas



152 Naresuan University Journal: Science and Technology 2017; 25(1)

mm5gqlﬁé1w§uwﬂ1ﬂszﬁuLtiqﬁuMWﬂﬁgq%uﬁﬁ
ﬁ'fyfywmaﬁmﬁﬁmmﬁgq
drugarienasanaiaduyan Wumsiedyaa
usesulniuaznszualuimediuasnsasinias
Afie Wi iadeguneasasiatanssualuih 1%
dmSumsianszualiihifedulusaemside
mwmjuwmﬂywau

msaradszyludiasludduasilviie
anulnihduiusudidnTnsegadulymusumsi 1
(Richard & Jams, 1999)

E=F/q=V/d
dia E A9 swnnlvdh (N/C w3e V/m)
F o LLSQﬁﬂSzﬁﬂﬁﬂ‘ileWﬁﬂLﬂé’ﬂuﬁ N)
q A Uszglnih (0
V fa ussaulnih (v)
d A9 SEEMNTERINUHUBEN NI (m)

PnanmsanulWihazudsiuanusaouluin
WaUUSHNRUAUSEEENINSEnINURUDEn TN e
aumlﬂﬁwﬁﬁﬁwgqﬁl’u%Lﬂuwﬁwuﬁnizv‘hdaﬂszg
Tihleaeuilulaluszaemessunauiudidninse
duddu msiiinussdului ligeduasdenald

aunlwihingeguanludiaivaliuszqluin

& A Y (g a d a v & = [
maau‘nlmmiumﬂawmﬂuumu SUATORIRIAY

v
.

aunAgIungiteasiimanaasaiauseau Wil
FUINLUUNAFAINDUATIZE21INTENIINUEY
dianlnsmazmwualrieeil

[

ﬂﬁ! HaSNIINAIIN

m‘s‘mﬂamﬂﬂﬁmfwﬁﬁmwmjuﬂ%mm 500 ml
NAa89lUNIBIZUIAAIINATIIN 8172 uaszQﬁ
10x10x10 cm Togutsmanaaauduhiiiananugy
3 5¢AU @@ 51.6 NTU 19.94 NTU uaz 7.95 NTU
Felgmnmswanssdumiisasuhnauiiaanuy
nsaaNaglugiu 7.28-7.90 ﬁhmmijuﬁtﬁanmﬁ
Lﬂu@hmwmjuﬁﬁ@hgqn’hmmgnmfwﬂizmqﬁmﬂ
(Provincial Waterworks Authority, 2013)

m’smﬂﬂizaﬂwﬁhLmuz‘ftyﬁywmﬁazfmlﬂsluﬁwﬁm
anugueng g tuagldundsiraluiinssuaased
§UNT0d5NTUIUWad (Daosawang, Thuangchon,
& Manasri, 2015) Auseguluiheenaau 150 v
Aseud i 25 mA mmﬁﬂmé’iyapm 32 kHz ¥
Iﬂﬁqttﬁuﬁtﬁniwsmétw?;ﬂuﬁuﬁ'nﬁﬁwmnaxgmﬁﬂu
PUIANIN €17 AD 4.8 cm WAL 9.5 cm MNAIAU H

ANNVUIYN LLI’/\iuataﬂI‘Wiﬂ 2 mm

DC power supply with pulse
function

7

T
L

i

Anode ——p-

~#—— Cathode

Uil 2 manesasmeUszglnihasluhiu

NNgUN 2 szezrieszniuludEnInsans o

v W

WHY F5282a9T 2 cm WHUBEN NSO NN UNFIFN S

AunAuuKua: 19 cm2 laafiiSminaassaizui 3
wasmaneassutveandy 4 msnaaes



Naresuan University Journal: Science and Technology 2017; 25(1)

153

31 3 manesasmzszalvihasluih

manaansi 1 axv‘hmsmaﬂsxﬂﬂﬂwaﬂuﬂfwﬁuﬁ
5£OUANNYY 51.6 NTU mﬂﬂszf\;aﬂuﬁwﬁuﬁmﬁw
il 1 funm 5 i medszgacluthaudadei 2
Wunan 8w maﬂ‘ss@aﬂmfwﬁuﬁmﬁwﬁ 3 Wu
I8 12 mﬁuasmﬂﬂizf\gaﬂufwﬁuﬁmsm'ﬁ 4 Ju
181 15 Wit udmihavluudazdagrawnls
anAznaU 1 $2Ta9 u,é'ﬁqﬂwﬁmshqﬁlmﬁmmwmju
é’mm%‘auﬁa%’mmwmju NnRuasnaaslag
dinnalumsinldanaznaulunm 2 uas 3 $ala
unrhmyiamanagutaziuinug

MsNAaadi 2 aziumanaassmaiszqlniha
luifwﬁuﬁdﬂmwmju 19.94 NTU #9asiliunaums

NAaBILBULAEIR UM INAaRT 1 Lilaneaaudsa
NsuhmsTufinuamsneans

Tumsnaaasii 3 Wumsmelszgluihadluhau
ﬁmwmju 7.95 NTU Togiliunaumsnaasiimiiou
MINABDIN 1 uae 2 WavhmsTudings Fauadilavu
fieneansed 1

MINADBIT 4 Lfﬂum'ﬁﬁwﬁaaﬁhq‘ifwﬁ@hmwmjuﬁ’q
3 B ldiieamsanasnaulaglisimsmeyssas
Twhasluhifune 1-3 $lus wdvhmsguingn
ﬂ’JWN“li‘l!‘llENi}l‘V!ﬂ”] 1 $lue udduiinuaadluds
Nt 1 memuuiianaznaulaslifinsmenss
aﬂuﬁyw (Turbidity without Discharging (NTU)

mand 1 wamsmelszalidhashnbaufidnanugudng g inalumsanasnau 1-3 il

Sample Initial Settling pH after Reaction time (min) Turbidity without Turbidity (NTU) after Reaction Turbidity removal eff.(%) after
no. turbidity time Discharging (NTU) Reaction
(NTU) (hr) 5 8 12 15 5 8 12 15 5 8 12 15

1 7.66 7.66 7.62 7.82 19.63 3.96 1.60 0.86 0.71 92.33 96.90 98.33 98.62

1 51.6 2 7.78 7.67 7.67 7.93 15.84 3.96 0.66 0.62 0.48 92.33 98.72 98.80 99.07
3 7.66 7.69 7.70 7.76 12.52 0.58 0.39 0.33 0.28 98.88 99.24 99.36 99.46
1 7.60 7.58 7.563 7.48 11.69 0.68 0.563 0.37 0.34 96.59 97.34 98.14 98.29

2 19.94 2 7.56 7.56 7.55 7.57 9.36 0.65 0.50 0.34 0.29 96.74 97.49 98.29 98.55
3 7.90 7.85 7.84 7.81 7.35 0.60 0.41 0.28 0.16 96.99 97.94 98.60 99.20
1 7.28 7.3 7.31 7.39 5.1 1.14 0.53 0.52 0.49 85.66 93.33 93.46 93.84

3 7.95 2 7.77 7.73 7.70 7.58 3.99 1.13 0.37 0.34 0.31 85.79 95.35 95.72 96.10
3 7.81 7.80 7.80 7.81 3.71 1.12 0.36 0.32 0.14 85.91 95.47 95.97 98.24




154 Naresuan University Journal: Science and Technology 2017; 25(1)

mswmammaﬂs:@lﬂﬁmﬂuﬁwﬁuL“TJunawiN g
Ll,a8ﬂ’lSﬁﬂiﬁlﬁl’lauﬁﬁﬂuﬂ’]'ﬁﬂ’lﬂﬂiz@lﬂﬁ’]ﬁﬂu
Fumaumsfnmnismslindanuluihlumsmenssy
11/\I17\ha<1°lmf1ﬁuﬁ@hmm°zjusiw 9 Weununm lung
aaiszy szaziaanluniswnd tialiiAans
ANAENBUYBIN

Nntuhmsiiudeiuhilaluimssamany
JudiBia3eaiiainAugu Buech g1 TN100
(Turbidity Meter Model TN100) avnUszansmw
Tumsihdeanudulunszuiunmsanaznaudis i
ﬁ@%%’ﬂlé’ﬁuauaﬁ Hafilaarnaisied 1 1@
Lﬂ"?ﬁﬂULﬁﬂﬂuLLuunsﬂwLﬁuﬁqgﬂﬁ 4-1

Uit 4 - 7 (umsalFeudsumsmedasqluih
aﬂmfwﬁuﬁmm"m?ju 51.6 NTU 19.94 NTU uas
7.95 NTU {Juna 5 8 12 wae 15 W9 waziann
Tanaznaudl 1 2 uaz 3 Hlamuey iadnm
mnanlumsmedszaliihiieaague g deild
naNILdIfUszaza lunswmihldanaznay

f\nnﬁy'u‘ﬁwmiLﬂ‘%ﬂuLﬁﬂumwmjuﬁammﬁﬂﬁlﬁ
Uszansmmwaasmsnaasslundazannzaenhau
NnmMsnaassaziunUseansmwlumsmsihia
fhmwmjuwmifwﬁ@hﬁfmiw 90% é’qgﬂﬁ 4 danmzih
MeNuduGENGUR 7.95 NTU maﬂsz@aﬁuﬁui’]u
oo 5 il Wavmsinlhanaznaudune 1-3
s ﬂﬁzﬁwﬁmw“lum’aﬂwﬁmmm?jmﬁu%ulﬂmﬂ
i uwhilaifisusumamelssgasluhdunm s 12
wae 15 U é’qgﬂﬁ 4-6 AHUNYsEENS NI NVRINS
haenaguiidanguEuduil 7.95 NTU  tudl
Usednfningeanii oo wazthaviniswaly
anaznau 1-3 lae Ussansmwiudainduwiod
Mmeanaguanadluldaniiuaa
Ltamfllaﬂ’lﬁhﬂ’l'iﬂﬂaE]Q‘llaﬁlil’lﬁﬁﬂ'l'iﬂ'lﬂﬂ'izfg
Tuihasluhuesudaziamuduanidisudumslaiane
ﬂixﬁﬂwﬁhmﬁluﬁ”wm'imﬂﬂisﬁﬂﬂf'\lwzam@hﬂmmju
yaathl@dnimsusesinlinnasnauteswanitu
TﬂﬂLﬁﬂuﬁuwamsmaamwﬂmlﬂﬁhaﬁufnﬂu

(381 5 W (Turbidity (NTU) after Reaction)

Reaction time 5 minute

100.00

g
E- 90.00
85.00
80.00 1
—8—51.6NTU 92.33
—4—19.94 NTU 96.59
7.95 NTU 85.66

95.00 = R

2 3
92.33 98.88
96.74 96.99
85.79 85.91

Settling time (hr)

Ui 4 anulSsuiisumsanaznaunnamelsey 5 Wi



155

100.00 P ——
N —
— * A
95.00
g
& 9000
(<)
85.00
80.00 . ) s
—=—51.6NTU 96.90 98.72 99.24
—A—19.94 NTU 97.34 97.49 97.94
7.95NTU 93.33 95.35 95.47

Settling time (hr)

Ui 5 anlSsuiisumsanaznaunnaimelsey 8 Wi

Reaction time 12 minute

100.00
[ 4.2:

95.00
g
35 90.00
85.00
80.00 1 ) 3
—#—51.6NTU 98.33 98.80 99.36
—4&—19.94 NTU 98.14 98.29 98.60
7.95NTU 93.46 95.72 95.97

Settling time (hr)
7Un 6 nnilSsudisumsanaznauiinanamelsey 12 i

Reaction time 15 minute

100.00 — . —
95.00
g
g 9000
85.00
80.00 . ) 3
—8—51.6NTU 98.62 99.07 99.46
——19.94NTU  98.29 98.55 99.20
7.95NTU 93.84 96.10 98.24

Settling time (hr)

3Un 7 nnilSsudisumsanaznauiinanamelsey 15 1



156 Naresuan University Journal: Science and Technology 2017; 25(1)

v
=~

Uil 4 - 7 JumsiSauiisumsanadszqlaih
aﬂmfwﬁuﬁﬁmmmju 51.6 NTU 19.94 NTU uas
7.95 NTU {Juan 5 8 12 wae 15 W9 wazaInn
TWanaznaudl 1 2 uaz 3 HlamMuEIGY Wiadnw
mnanlumsmelssaliihiiaanagudsildnanan

Auszazna lumsnnin lvanaznay walSauieu
anuduianadnlilaUscdndnineainssuiums
NAADN LULALENMLYBNNAU TNz ld eIz FN

numsithialuudasmanagy

Water Initial turbidity 7.95 NTU

10

»

Turbidity (NTU)

—a— Discharge 1.14
Non Discharge 5.1

2 3
1.13 1.12
3.99 3.71

Settling time (hr)

sl 8 noimswSauiisuszuinmshimadszalnihashunhdumsanadssaluihadluh

sUN 8 AvmMsSauiaunuserienstiee

U
Y

Uszaliihasluhfumsmedssaluihaslushdy
nan 5 Wi Aenaguranh 7.95 NTU azidiuiims
matszylihasluthazaadenuguaslddninns
Uasglvianaznaues
nnmsneaasaziiuilszandmuwlumsmsihiia
manuduzaahiicncind 909 faguil 4 Aannizi
menuduENGuil 7.95 NTU aneszqaslutiidy
na 5 it avhmainlhhanaznawunm 1-3
#ilae Uszansmwlumathdaanaguiiaiuliann
iin udilaifisusumsmetszaasluhfunm s 12
waw 15 17l GagUil 4-6 aeiiiuinlssansmweaims
thdaamnuguiienanguiduduil 7.05 NTU  tudl
Usz@n3nIngendt 90% waziiieriinswnly
anaznau 1-3 il UssAnsmwiludufistuniad

amanuguanasluladniues

zﬁ'ﬂmams‘nmam

NuIaunasne W nssuan s uUUWa g msy
msﬂwﬁmmwmjuluﬁwé’aﬂﬂszmumwﬂmznaué'aﬂ
IWWwﬁﬁgﬂuuuﬁ'ﬂmwmﬁaa“mm?; Tagnsusuan
wsedulWheanaduuuuiadi 150 v nszualuih
25 mA HeNuiFuanaWad 52 kHz Tnanaassms
ﬂi:ﬁlﬂﬁwaﬂuﬁwﬂ%mm 500 ml ﬁﬁwmwmjuwmifw
U 51.6 NTU 19.94 NTU uaz 7.95 NTU 1andil#
Tumsemenlszaluihil 5 & 15 1l udwhmawnls
anaznawdunm 1 8 3 $lus

mnmsmamwU’hmsmﬂﬂixglm)"\haﬂmfwxm
"I,ﬁ’amhﬂmmjuwaqﬁﬂﬁﬁﬂiwmiﬂdaﬂﬁﬁw
ﬂnmﬂauLaq‘[mﬂhjﬁmsmﬂﬂi:@lﬂﬂmamﬁaﬁwms
meszqlwihlifuhauiismanugugenii 7.95

NTU  aransoaedszaluini 5 wdl udiwnla



anaznauld 1 $las azl@Uszansmwmsaaana
?juwmﬁ‘yﬂéf 90% Bl wazshaudiiilarviasninwie
WhAuANNGY 7.95 NTU azdaemaiszylnihadly
hauinannad 5 i %ﬁ‘lumwmammﬂﬂsx@ﬁ
8 UM azlﬁﬂsxﬁw%mwsl,umsaﬂmmﬂmjuwmfwﬁ
909 Bl

u,axwamsmaﬂmlﬂﬁwaﬂu%ﬁuﬁnm 15 W
wazinlianaznauine 3 Flug UNTOAAANINYY
waqfﬁuﬁmmwmju 51.6 NTU Ju 0.28 NTU l¢
ﬂizﬁ‘ﬂ%mwMmsﬁﬁ'ﬂmwmjugqqﬂﬁ 99.46%
L‘ﬂuamaxm‘swmamﬁlﬁﬂszﬁw%mwgqqwumms
NeaBY

LaN&I5a19d9

Daosawang, W., Thuangchon, S., & Manasri, T.
(2015). DC Power supply for Decolorization of
Wastewater. KKU Research Journal, 15(2), 1-17.

Hejosa-Valsero M., Molina R., Schikora H., Muller
M., & Bayona J. M. (2013). Removal of cyanide
from water by means of plasma discharge technology.
Elsevier Science Direct, Water Research, 47(4),

1701-1707.

Provincial Waterworks Authority. (2013). The Process
of Water Treatment. Retrieved from http://www.pwa.

co.th/contents/service/treatment

Naresuan University Journal: Science and Technology 2017; 25(1) 157

Provincial Waterworks Authority. (2013). The quality
of water supply. Retrieved from http://http://www.

pwa.co.th/download/pwastandard50-1.pdf

Richard, C. D., & Jams, A., S. (1999). Introduction
to Electric Circuits (4th ed.). N.P.: John Wiley &

Sons.

Shimizu K., Yamada M., Kanamori M., & Blajan M.
(2010). Basic Study of Bacteria Inactivation at Low
Discharge Voltage by Using Microplasmas. IEEE
Transactions on Industry Applications, 46(2), 641-
649.

Yano T., Shimomura N., Uchiyama I., Fukawa F.,
Teranishi K., & Akiyama, H. (2009). Decolorization
of Indigo Carmine Solution Using Nanosecond Pulsed
Power. IEEE Transactions on Dielectrics and Electrical

Insulation, 16(4), 1081-1087.

Yano T., Uchiyama 1., Fukawa F., Teranishi K., &

Shimomura, N. (2008). Water Treatment by
Atmospheric Discharge Produced with Nanosecond
Pulsed Power. In IEEE International Power Modulators
and High Voltage Conference, 27-31 May 2008

(p. 80-83). USA: Las Vegas, NE.


http://www.pwa/
http://http/www

