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Abstract

Chemical substances are currently used as coagulants to improve water quality through a
water treatment with coagulation and disinfection processes. However, it is concerned that the residue
resulted from the reaction of chemicals can cause toxicity for human health when being exposed. Thus,
it is important to study the possibility of using organic coagulants in the water supply treatment for
removing suspended particles in the raw water. This research was to conduct the feasibility study of
comparing organic coagulants such as cationic starch, alginate and bagasse ash to improve the raw
water quality. The results showed that the cationic starch was more effective in comparison to other
organic coagulants for the synthetic water. The cationic starch was introduced to study the removal of
suspended particles and algae by comparing with the coagulation agent, PAC: Polymer. In this studies,
0.4 ¢ : 0.02 g of PAC:Polymer ratio was used and was controlled at pH 10, whereas 0.85 g of cation
starch was used and was controlled at pH 10. Higher removal efficiency of suspended particles in the
raw water was observed for PAC: Polymer, but the cationic starch exhibited higher algae removal. The
density of aleae in the raw water may significantly affect the efficiency of turbidity and algae removal

because algae can suspend in the water, implying both roles as suspended particles and turbidity.

Keywords : cationic starch; Alginate; Bagasse ash; Algae; Suspensions particle; Organic coagulant
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1 | pH In-housed method 8.6 at 25 °C
2 | Turbidity (NTU) Turbidity meter 4.1

3 | Biochemical Oxygen Demand (mg/l) 5 day BOD Test 6

4 | Chemical Oxygen Demand (mg/l) Closed Reflux, colorimetric method 28

5 | Dissolved Oxygen (mg/l) Membrane Electrode Method 7.5

6 | Total Kjeldahl Nitrogen (mg/\) Kjeldahl Method 2

7 | Nitrite Nitrogen (mg/l) Colorimetric method 0.02

8 | Nitrate Nitrogen (mg/l) cadmium Reduction Method 3.2
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(NTU) (%) (NTU) (%)
5-n.8.-57 21.87 777 64.47 3.23 85.23
12-n.8.-57 17.63 3.81 78.39 2.63 85.08
19-n.8.-57 17.54 4.49 74.40 1.02 94.18
22-n.84.-57 19.32 4.5 76.71 1.2 93.79
24-n.8.-57 18.67 4.53 75.74 0.7 96.25
26-n.8.-57 18.59 4.66 74.93 1.28 93.11
29-n.8.-57 18.2 4.76 73.85 0.82 95.49
1-p.A.-57 18.66 4.47 76.05 1.79 90.41
3-0.A.-57 18.55 4.36 76.50 1.07 94.23
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2-N.8.-57 26.88 6.63 75.33 8.25 69.31
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29-n.8.-57 263.25 44.5 83.10 70 73.41
3-0.A.-57 271.38 52.75 80.56 150.38 44.59

nmsfdnamsodeinmaisuiisuasn HATBINIIMTRAUY LAz anIeluwnEs

upgnout 2 viaudatu mndeyalumaed 5 wud  dhAuidleldlunisuamiussuilegldarssungney
washsvasieraynshinszinauidausUssguan sednsudledaudsusequanuag PACPolymer Huy
fiu PAC:Polymer agludas 2.7-36.0 Taswamzly  Tudiuves PACPolymer a1u1safiidanl1uqu
fogrsrestudl 3 a.a. 2557 durgnuinduasie  IEdndudadautsdszquanduansseasiealy
wniiae meaft 4 Hu desmnaruuluthAuifnaneynie

wazamsfiuriuassegluthAvdsiivuineyniaiilug




76

waslnsdulnnjudrdudueyniaveshu danalnnis
mdneuniaaugudunisiuvhaieatosninusey
avliilandunarafieliiAnlonanisduiafuves
oynia lunsneasaiilold PAC uag Polymer 1u
assamnznouiiu N1svineuYes PAC agvimiiily
nsluiareiafissninvesnoaasyd 1ngagyinay
3931AU Polymer %aﬁﬁwﬁﬂimaqammmmﬁa
ouNIARBAABEANVNALAT BTN TNLEIITIAADY
wdudanazinizini Polymer vinlwildndnuaz
anszneaulidiy dwnalnnisminannuguvaanladn
wlsUszquaniu endenalnliszqnsstudaudarh
TaunirreaaeuaunIzIuisseg1use ilrwla
aandsysyyuanldaiuisaandrdngluiliniely
ansaliiuszquiniiiileswe [12] s PAC:Polymer
tuansoandndlnihuasrunguidentdifuegied
99 PAC:Polymer fiuszansnmlunisiidnniiu
Julanniudadauususzauan
drulszansamnisminamsnevelin
wUsUszquaniiliuszandninnisdndngenin
PAC:Polymer 1ilasa1nnalniididyrasnisinda
ams1etu erdenalnnisinaisyszuesaynia
@ w9 Inngiiavesa ez iivszaiiduay 4
Uszgnsadraluynisanadndliihuesuszadadu
nshaneatissnmvesamitg lagnsliuseauan
i denusfulazanagnauas [13] danalnnisdida
amietu utldinudsussguinaglimiladduiidu
vinuluduiueadamsie e pH ludhiAnnin

Msa1sIFINssuAwnndeNlneg U 31 atuii 1 (2560)

6 amseaziiusyguaveziilossuvasmsvendian
waziolut Feagluduiulusneudeoy danansly
aunsi 3 vn pH anasfeziAndulszauinvesngu
Heduolutl fuandluaunisit 4 dusunanisveaes
Iuﬂ%y’qﬁv‘hmiﬂ’m@uﬁ oH 10 Tuthagillusnsevluth
Aoudnation uazilovinisldueiauusussquanas
Tlwhsilihilusneuiudunarluduiuwadues
amde ildamareluthasgniilidunansiae
Usgquananlusreuliissegiafen lnedillsiAaan
nalnarnnisinladndlufdunansiedszquan
vasloveuvedlanydue [14] 39l PACPolymer &
Uszavsnmlunmsfidnavsedniuteiausses
van uenandamsesafvutadeudiudnuazdl
Uhunaiidosunnifleifisufueynianugudug 3
vlsinalnnnsvinauwes PAC:Polymer iintuldenn
wndaty

00C - cell = NH, + H —> HOOC—cell-NH,  (3)

HOOC - cell = NH, + H" —> HOOC-cell-NH,"  (4)

anunsauaninisilsesuiisualdatenng
WSHEAIEASAINANIITLALSREANITAITAAY
seanidunlunsned 6 Taagnuiutsfanususey
vanilanld91e 46.75 vinsetay 1 gnuaAfiumg
way PACPolymer dd119978 4.4 vmdouIAv
1 gnuiAnung

M19197 6 ATUTEUBUNIIUASYEAanssenIanlaiauUsuseauIniay PACPolymer Tun1sman
sunAkvuaeglnhdudmiuienisudniilse

srensilSeuLiieu

USunaunlameunnu 1 8ns (n5u)
UszdvnSammsmdnaanuu (%)
Y5EANSAINNITAIIREINIY (%)

v

Aldagsiendu 1 gnuiadlans (uin)

#1357UALNDY
udedpuusuzauan PAC:Polymer
0.85 0.04: 0.02
64.47 - 77.39 85.08 - 96.25
75.33 - 92.00 44.59 - 89.27
46.75 4.4

** puneme  PAC 50 u/Alansy, Polymer 120 vim/Alaniu wazudadauususzauan s1an 55 vn/dlansu




NsaIFnssuasnndeulneg TN 31 atui 1 (2560)

GENY

nnansinwmMsseuiieuanadululd
Tun1smansdunidsunsnouiianuisafidnans
wrnuassuavameluihay WWkanismaaesdn ulls
FouUsszquanifuansdunidsiunnouid
Uszansainlunisiidaanuquliian ile
Wisuiflsufudadiunuasidiuudes nisandu
Mn1sfnwndseuiisuyssansainlunisinda
aqmﬂLmuaaaLLaxﬁwimaﬁwéwaiuﬁwﬁuLﬁauﬁ’umi
1% PAC:Polymer Tngnanis@ne1nisly PAC:Polymer
fundlsfautsuszquan dunuin PACPolymer &
Usvangnmlunisindneyniauviuasslafniiuds
FauUsUszquan FaluszansnmlunisiidnAody
Sovay 85.08-96.25 warUszdvizn1mn1sMInAILYy
voaudsinulsuszquanamduiesay 64.47-77.39
dunsunanisAnwruszansainlunismiidnainsie
wuitudsfauususzquandiszansainiigenda
PAC:Polymer 3sfiuszansamlunisidnanninedn
Judesaz 75.33-92.00 uwazuszaninmlunisiidn
am3neu0a PAC:Polymer Antdusovay 44.59-89.27

Tunisdnwiafsiludinesihduiildann
srafviuvuyatuauvuiniuresamsedu
winineiidAfienainaseidnnmugu lesan
amvaaiiueynauriuasslutuasdedniu
AN Fednggniatdsuenasinarinluiiuuna
AMIBLANAITY INTITayTUAINNL LD
amsedeenadmanayssavaninlunisminaugu
waENISINARaMSIERIY

ARRNISNUSZNA

£
av A

nuitelllasuyuatvayuainumineide
wmaluladgsuns 91nMuUn15Ane1 One Research
One Grant program (OROG) wazlasunisatuayu
isesilolumsveassangudintesiienermansuas
waluladuvinerdemalulaggsund

71

LONEITD19DY

[1]  Thakorn Saeneemanomai. 2009 . Using
organoclays to adsorb organic matter in
raw water for reducing trihalomethanes
formation potential. Bangkok, Chulalongkorn
University. Thailand. (in Thai)

[2] JR. Walton. 2012. Alumium Disruption of
Calcium Homeostasis and Signal Transduction
Resembles Change that Occurs in Aging and
Alzheimer’s Disease. Journal of Alzheimer’s
Disease. 29: 255-273.

[3] Pinthita Mungkarndee. 1988. using Moringa
seed for removal of turbidity in water. KKU
Engineering Journal. 15(2): 39-43. (in Thai)

[4]  Soydoa Vinitnantharat. 2015. The Use of
Fruit Seeds as Coasgulant and Coagulant
Aid. Bangkok, King Mongkut's University of
Technology Thonburi, Thailand. (in Thai)

[5]  Ratikorn Sanghaw. 2003. The Use of plant
Seeds as Coagulant and Coagulant Aid.
Bangkok, King Mongkut's University of
Technology Thonburi, Thailand. (in Thai)

[6]  Yotsawadee Arunrat. 2013. Utilization of
Extracted Moringa Oleifera Leave and
Seed Mixtures for Turbidity Removal
from Pickled Mustard Greens Factory
Wastewater. Environmental Health Journal.
16(1) (October-December): 35-47. (in Thai)

[7] Rungthiwa 2013. Pickled

Mustard Greens Factory Wastewater

Naveesathien.

Treatment by Utilizing Extracted Moringa
Oleifera Seed as Coagulant. Environmetal
Health Journal. 16(1) (October-December):
14-22. (in Thai)



78

(11]

Pingorn  Wiliwong. 2002. Preparation of

coagulant from industrial solid waste

for wastewater treatment.  Bangkok,
Chulalongkorn University, Thailand.
(in Thai)

Dries  Vandamme, Imogen Foubert,

Boudewijn Meesschaert, Koenraad Muylaert.
2010. Flocculantion  of microalgae using
cationic starch. J. Appl. Phycol. 22: 525-530.
H. Aylin Devrimci, H., Mete Yuksel, A. and
Dilek Sannin, F. 2012. Algal alginate: A
potential
treatment, Desalination. 299: 16-21.
Vorradetwittaya. 2009. Turbidity

and algae removal from water by chemical

coagulant for drinking water

Katesarin

coagulation. Bangkok,
University, Thailand. (in Thai)

Chulalongkorn

Msa1sIFINssuAwnndeNlneg U 31 atuii 1 (2560)

[12]

Jin Li, Shufang Jiao, Lian Zhong, Jinfen Pan
and Qimin M. 2013. Optimizing coagulation
kaolinite

Colloid

and flocculation process for
suspension  with
Surfaces A. 428: 100-110.

V. Kothandaraman and Ralph L. Evans.
1972. Removal

stabilization pond effluents - A state of

chitosan,

of algae from waste

the art, state of Ilinois department of
registration and education, Illinois state
water survey Urbana, 1-9.

Jiexia Liu, Yi Zhu, Yujun Tao, Yuanming

Zhang, Aifen Li, Tao Li, Ming Sang,
Chengwu  Zhang.  2013.  Frechwater
microalgae harvested via flocculation

induced by pH decrease, Biotechnology
for Biofuels, 1-11.



