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ABSTRACT
TITLE . PERFORMANCE OF PRETREATMENT USING COAGULATION AND
MICRO FILTRATION
" BY : AROON PHANKWANG
' DEGREE : MASTER OF ENGINEERING
MAJOR : ENVIRONMENTAL ENGINEERING
CHAIR : ASST. PROF. SUPATPONG MATTARAJ, Ph.D.

KEYWORDS : COAGULATION/MEMBRANE / MICROFILTRATION

This research studied the pretreatment efficiency of water treatment using coagulation
and  microfiltration. Surface water containing low turbidity was obtained from natural water at
Nong E-Jame in the campus of Ubon Ratchathani University. Surface was pretreated by
coagulation process using aluminium sulphate, ferric chloride, and polyaluminium chloride.
The pretreated water was subsequently passed through microfiltration membrane. Chemical types
and solution pH were selected to determine the effect of flux decline and turbidity rejection of
surface water. Experimental results revealed that chemicals which provided the least flux decline
were ferric chloride (at 200 mg/L), aluminium sulphate (at 200 mg/L) and polyaluminium chloride
(at 400 mg/L) about 25.96%, 25.88%, and 18.35%, respectively. The turbidity rejections of ferric
chloride (at 200 mg/L), polyaluminium sulphate (300 mg/L), and aluminium sulphate (200 mg/L)
were about 44.87%, 43.67%, and 36.14%, respectively.

The least flux declines of polyaluminium chloride(at pH 5 and 400 mg/L), aluminium
sulphate {at pH 4 and 200 mg/L) and ferric chlorid-e (at pH 7 and 200 mg/L) were 17.35%, 14.07%
and 6.61%, respectively. The highest turbidity rejéctions of aluminium sulphate (at pH 4 and 200
mg/L), ferric chloride (at pH 7 and 200 mg/L), and polyaluminium chloride (at pH 4 and 400
mg/L) were 85.62%, 49.56% and 31.04%, resPectiver.
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WITTHINDT A1 A
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13915 VOUVIYNA (Total organic carbon) 442 mgl’
MIPANTUUDS UV,,, (UV Absorbance) 0.148 cm”
‘misgAnAuLad umz (Specific UVA (UV,,/Todshisalied)) 598L.mg . m'
31 1WA (Conductivity) Aigaivgll 257" 44 [ Sem”
AT (Turbidity) 4.85 1Bufly
ATIINTEA N (Hardness) . 15.4 mg as CaCO,/L
AU (Atkalinity) i.e. HCO, 22 mg as CaCO /L
USuamaiien (Ca™) 5.6 mg as CaCO,/L
VuauniliFey (Mg™) 9.8 mg as CaCO,/L
Viineraelsd () i 3.25 mg CI/L

Yimadama (50,7 | 0.07 mg $0,7/L
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Rejection Turbidity (%)
Time 300 fiadniude
0 findnSudediny | 200 Hadniudedns Ang 400 HadnTwdiedng | 500 Fadniudelng
@iy | sy i shay 0 :“ W iy 0 sirhiy 0
Fannzv faunsied | Y| Fuaned Fanizd Faunngh
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 83.71 16.83 10.1 16.83 43.92 20.29 24.18 31.82 11.34 24.36
10 34.27 20.79 25.25 20.79 34.46 18.84 25.27 38.64 22.68 25.64
15 84.37 24.75 32.32 24,75 41.89 24.64 9.89 42.05 2517 25.64
30 84.45 37.62 43.43 37.62 11.49 23.19 23.08 44.32 6.19 23.08
45 | 84.56 41.58 47.47 41.58 39.19 26.09 5.49 45.45 2577 25.64
60 84.7 42.57 55.56 42,57 23.65 30.43 0.00 48.86 24.74 23.08
90 85.34 46.53 43.43 44.55 63.51 42.03 26.37 53.41 41.24 25.64
120 85.69 51.49 67.68 5149 | 4189 | 5362 30.77 57.95 4536 | 3333
Average 75.23 31.35 36.14 3113 3333 26.57 16.12 40.28 22.57 22.93
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422 wlad3naaelsa

MmN 4.3 disiniammstivannusuvesaismilsiglumsadrunysunzaou

YB3 FeCl,

Rejection Turbidity (%)

Time 200 diadn3ude 300 HadnTuee 400 Hagn¥uma 500 adniuse
-4 T =~ =3 = =y =
0 fiadnfunedns any ans 8ay das
» w o L W
" W I gl N W o W v W1
(l‘l’iil‘l) HIAL . HIAY o . Hiny ‘ Hial R I .
ar L2 o 73
Fannzn Famnze Funed Fauaniz FuaneH
0 0 0 0 0 0 0 0 0 0 0

5 837 16.83 37.12 16.83 32.89 20.29 7.41 31.82 6.64 24.36

10 84.27 20.79 26.52 20.79 17.11 18.84 1.85 38.64 19.91 25.64

13 84.37 24,75 34.85 24.75 30.26 24.64 2037 42.05 36.49 25.64

30 84.45 37.62 0.76 37.62 42.11 23.19 9.26 4432 47.39 23.08

453 84.56 41.58 31.82 41.58 7.89 26.09 1.85 45.45 66.82 25.64

60 84.70 42.57 14.39 42.57 28.95 3043 0.00 48.86 73.93 23.08

90 85.34 46.53 59.09 44.55 3421 42.03 18.52 53.41 76.78 25.64

120 85.69 51.49 34.85 51.49 26.32 53.62 29.63 57.95 75.83 33.33

Average | 75.23 31.35 26.60 3113 2442 26.57 9.88 40.28 44.87 2293
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4.2.3 Indezaiiiaudanin

¥
1

AR 44 Usg@ninmnmsiriannuguuosmaniitwlumsadauazsungnoy

Y0915 PACI

Rejection Turbidity (%o)

200 fiadniuna 300 Nadniude 400 Hadniune 500 faaniume
Time
. 0 Hadn¥unedng a5 ans fng fns
(min) > '] £ - 3
i H - bl . n ¢ gl I W
WIAH o . HIaY - p HIAY - B e o . Hiay o p
FAAIEA FanSIEH HanT1e HunTzd FunTizH
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 83.71 16.83 14.12 1.47 13.44 3.03 2.47 6.94 12.71 2,90

10 84.27 2079 22.94 2954 24.73 10.61 4.94 13.89 16.95 4.35

15 84.37 2475 27.06 2.94 32.80 18.18 " | 864 20.83 20.34 5.80

30 84.45 37.62 30.59 2.94 46.24 21.21 22.22 19.44 22.46 14.49

45 84.50 41.58 34.12 441 62.90 24.24 31.48 18.06 25.85 18.84

60 84,70 42.57 5177 8.82 66.67 31.82 46.91 25.00 27.12 20.29

90 85.34 46.53 58.82 11.76 71.51 31.82 57.41 23.61 43.64 28.99

120 85.69 51.49 68.82 13.24 74.73 33.33 67.90 30.56 52.54 31.88

Average | 75.23 3135 34.25 539 43.67 19.36 26.89 17.59 24.62 14.17
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c‘fwzﬁﬁ’ﬂymmﬁmﬁ'uﬁ'umiaﬁul AL(SO), uaz FeCl, Asmsfuarnaiuindiuly
fms,m’;uaaﬂ%znﬁ’umadiuﬁm’imﬁﬁas FaGugmssa wifasm, 2540) 18 mnanes
ﬁmﬁ@m@zﬂauﬁyﬁm'a'imﬂﬁﬁﬁm'lmjuqmaz anaeneueIn wud PACI Anmndudy
70 ladnfusiedas T¥Amssdannuyugige Aodeuas 99.68 uaz (Saywd tneyadasaina,
- 2538) 14 PAC wudnlSuna PAC iz e luns luntsannamuyu 3ouns 98.84

= J

4.3 Wawed pH NlWafdoMTand 1NNy
43.1 ezgifipudania
:{ oy a @ 1 = = T Y
M3 4.5 Uszmiammadidannugulunism pH imuzauvesmaniidslumsaie

[] b4
HAZIIWATNBULBINT AL(SO,), Annuidudu 200 Jadnfudedns aeauidau

i s e w1 @ ;U e 'd
uazNauELtY 400 Tadnsudefas vouhidunsiey

Rejection Turbidity (%)

Time pH4 pH 35 pH7 pH? pH 10
v L L4 Ed L4
(min) | » m . 1y - i - i - #H
FLRich] - . | W o B HAY o p HIAl - . Hguy o R
THATIEH R R o TRATIEH THUATIEH TAATIER
0 0 0 0 0 0 o 0 0 0 ]

5 24.64 2.63 92.31 7.94 30.09 5.08 12.00 56.57 16,22 41.40

10 23.19 3.26 94.13 14.29 3097 6.78 18.29 60.34 14.86 46.50

15 27.54 9.21 95.64 15.87 31.86 11.86 34.86 67.24 14.86 50.32

30 26.09 13.16 97.11 15.05 46.90 16.95 30.29 67.82 17.57 51.59

43 20.29 18.42 97.33 20.63 33,10 20.34 41.14 67.82 19.59 52.87

60 28.99 21.05 97.73 22.22 54.37 23.73 50.2% 67.82 2230 54.78

90 52.17 38.16 98.04 30.16 | 61.06 | 3220 | 56571 7184 31.76 60.51

120 60.87 53.95 98.27 3175 63.72 47.46 56.57 81.03 29.73 65.61

Average [ 29.31 17.98 85.62 17.99 41.40 18.27 33.33 59.39 18.54 47.06

vinmsfnenlsz@ninmmisdiiaanugulumsv pd Amnzauvssanil

srelumsadraazsiuaznouvesms | ALSO), HamuMINd 4.5 nuiinslsu pH
4

14 57 9uaz 10 mumuanududuvesas ALso,), asluihduidminmsdidaanuyy
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