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Peerati Chinnarojborwonkul 2014: Effective of Domestic Wastewater Treatment by

Utilisation of Extracted Tannin from Banana Peel of Kluai Nam-wa as Biocoagulant.
Master of Science (Environmental Science), Major Field: Environmental Science,
Department of Environmental Science. Thesis Advisor: Associate Professor

Kanita Tungkananuruk, M.S. 83 pages.

The objective of this research was to study the effective of a tannin extracts from Kluai
Nam-wa as a natural coagulant for domestic wastewater treatment. Tannin extraction from Kluai
Nam-wa peels were carried out to determine the optimum condition. The concentration tannin
solution was achieved with 30 min soaking of banana peel 10g in water 200 mL at 30 °C. Jar test
experiments were conducted at various dosages of the tannin solution, pH and fast-slow speed of
mixing and domestion wastewater from Phetchaburi. In addition, the large-scale (20 L)
wastewater treatment by extracts from Kluai Nam-wa peel were conducted. The quality
parameters of the treated water by using coagulation with tannin extracts was analyzed and
compared with that of the water treatment with alum showed that no significant different between
both of coagulants. Therefore, that tannin extracts from Kluai Nam-wa be used as a natural

coagulant to alternative chemical coagulants for low-cost treatment of turbid waters.
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@ (Pt-Co Unit) 92.26 91.77 90.54 92.00
ANNYM (NTU) 90.80 90.91 89.19 90.82
BOD (mg/1) 76.92 69.23 62.16 69.44
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TDS (mg/l) 92.98 93.38 91.87 92.16
$S (mg/l) 76.60 72.34 70.83 83.33

A 3 a v y A 3 v "o
13190 14 ﬂmmwmmﬂiﬂﬂ%msmmna1mﬁmmsa—%umnmqnu

Semazmsiinta
mnines 80-20 rpm 80-20 rpm 80-20 rpm 80-20 rpm
10-30 min 10-60 min 20-30 min 20-60 min
@ (Pt-Co Unit) 90.22 89.88 88.31 88.90
mmﬂju (NTU) 90.56 90.63 90.97 90.88
BOD (mg/) 61.54 55.26 55.56 58.33
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SS (mg/l) 77.50 76.74 74.47 77.78
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4 1 § a 4 4
MINUINT 1 mmm;@m‘ﬁ"lﬁ’ﬂmﬂﬁ’smswzwm Total Phenolic Compound A01AT D
UV-Vis-Spectrophotometer 1a87F Folin & Ciocalteaus Reagent AnNueIAAY

735 u Tuns

AMYNYY Tannic Acid (Nadn3uAans) Mganauias
1 0.740
2 0.761
3 0.843
4 0.851

5 0.907




; o y
M9uni 2 USnamsaduaznoulagldamsadaunuiiuanildonnderith

Vo.@m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Yu,  (NTU) 23.16 23.1423.08 23.1 23.09 23.12 23.13 23.16 23.19 2321 232 2321 2321 2324 2326 2327 2329 233 2332 2332 2334 2335
i, . (NTU) 22.83 21.43 20.61 19.45 19.07 18.09 17.31 16.23 1541 14.87 13.04 11.87 1029 809 605 433 7.15 8§82 973 1076 1195 13.05
%removal 145 7.39 107 15.8 17.41 21.76 25.16 29.92 33.55 35.93 43.79 48.86 55.67 65.19 73.99 8139 693 6215 5828 53.86 488 4411
pH, | 75 75 75 75 75 715 16 76 15 76 15 15 15 75 15 16 15 716 716 16 15 15
pH, . 72 71 69 69 67 67 65 65 65 64 64 63 63 63 61 60 61 60 61 60 60 60
MR 3 Ternngaulumsaduaznoulasldmsasaunuiiunnalaonndanihh

pH_ 4 5 6 7 8 9 10 1 12
Y, (NTU) 2331 23.42 2336 2332 23.34 23.42 2335 2332 2334
Y, .. (NTU) 14.11 10.63 8.32 521 461 5.84 7.12 8.35 9.48
%removal 39.47 54.61 6438 77.66 80.25 74.72 69.51 64.19 59.38
pH, 74 7.4 7.5 74 74 7.5 7.5 7.5 7.5
pH, .. 40 52 6.1 7.0 8.1 9.2 10.3 1.1 12.1

vL



M3 4 YSnamsadwaznoulasldasdu

\% (ml) 1 2 3 4 5 6 7 8 9

)
REGEY)

il

U

a9

%removal 69.65 73.78 81.29 86.19 90.26 91.04 90.78 89.22 88.49 87.49 86.84 85.95 84.83 83.15 82.28 80.91

pH

i}
nou

pH

1aq

Hi, (NTU)23.1 23.0 233 231 23.0 231 231 23.0 232
(NTU) 7.01 6.03 436 3.19 224 2.07 213 248 2.67
79.27 78.06 77.04 76.14 74.55 73.91
74 74 75 7.5 7.5 7.5 7.5 7.4 7.5

73 73 173 7.3 7.2 7.2 7.2 7.0 7.0

A A d’ ) P Y
M519WUINN 5 Wewnuizanlumsasazneu laelsaisdy

pH, ;. 4 5 6
Yu,  (NTU) 2331 235 233
YU, ¢, (NTU) 6.13 4.01 3.17
%removal 73.7 82.94 86.4
pH,,, 7.5 7.5 7.5
pH, ;. 43 5.4 6.4
3 z

SL
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MINWHINT 6 AUNIWUINDULLAZH AN !Lagﬂizﬁ‘ﬂ‘ﬁﬂ1Wﬂ15‘]J11JﬂIﬂEJ(1‘]35}ﬁ1§ anALNU

9 :
uummﬂﬁaﬂﬂé’aﬂuﬁﬁﬁﬂ?mm 16 Haaans o 8

mniines pouiia naethia Somazmsiinia
pH 7.9 8.2 -
Temp (°C) 30.0C 28.3C -
@ (Pt-Co Unit) 0.76 0.05 93.96
nau RYEI Nyifingu .
ﬂg]quu (NTU) 23.59 4.28 81.86
DO (mg/l) 238 3.6 -
BOD (mg/) 3.8 0.5 86.84
COD (mg/l) 225 14 93.78
TDS (mg/) 1142 31 97.29
55 18 67.27

SS (mg/1)
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M3 1eNUINA 7 puniniineuuaznas nazlszansammsthiialaeldarsdundSuim 6

yaaans Wow 7

mniines fouiiia naethda Somazmstiiia

pH 7.8 7.2 -
Temp ("C) 30.1C 28.7C -

@ (Pt-Co Unit) 0.79 0.03 96.34
nau M yifinan -

ANNYYU (NTU) 23.42 2.09 91.08
DO (mg/1) 2.8 34 -

BOD (mg/l) 3.7 1.4 62.16

COD (mg/l) 217 16 92.63

TDS (mg/l) 1152 33 97.14

SS (mg/) 54 19 64.81
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3 Y 1 QU a a o o QI
MINWHINT 8 AUNIWUINDULAZH AN Ll,a3‘]J53?f‘l/]‘ﬁﬂTINﬂWSUTUﬂIﬂﬂi%ﬁiiﬁﬂﬂllﬂu

a A Y Y- A Aaa = o < 9
Hunmlasnnaieinnndsuim 16 Waaaas WY 8 8MI1NIULTI-H1 80,30

a

< Y I Y a
rpm 301N IULTI-H1 20,60 umiumma 20 a3

madines feutiin waaa Sewazmstinva
pH 8.0 8.0 -
Temp (C) 31.6C 30.8C -
@ (Pt-Co Unit) 0.76 0.06 92.00
nau M Tifinan R
ANNYYU (NTU) 24.09 427 82.27
DO (mg/1) 2.9 3.6 -
BOD (mg/l) 3.6 1.1 69.44
COD (mg/l) 221 9 95.93
TDS (mg/l) 1025 34 95.75

SS (mg/l) 53 25 52.83
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4 EI o a A o o A
ﬁnﬁ%ﬁﬂu?ﬂﬁ 9 AUMWUINDULAS WA Llazﬂﬁzf’f‘ﬂ‘ﬁﬂTWfﬂillWﬂﬂiﬂﬂi%}ﬁWiﬁﬂﬂllVquuﬂTﬂ
A A Aa aa ~ o <3 9 < 9y
SIEEVRLN 16 yaaans Woy8 anT1NIULII-H1 80,30 rpm LIATNIULII-B110,30

~ Y a Aa
N luinde 20 ans

mniines fouiiia waethda Somazmstiniia
pH 7.9 8.0 -
Temp (°C) 30.6C 30.1C -
@ (Pt-Co Unit) 0.74 0.04 94.97
nau M Nyifindu -
ANNYYU (NTU) 23.16 3.94 82.99
DO (mg/) 2.9 3.7 -
BOD (mg/) 3.9 0.9 76.92
COD (mg/l) 215 12 94.42
TDS (mg/) 1017 31 96.95

SS (mg/) 47 18 61.70
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q' ’é 1 [ a A o w Y Y A
MINAUINT 10 AUNTNUINBULLASHA Lla$ﬂ53?11/]‘ﬁﬂ1Wﬂ151J"lUﬂIﬂﬂ‘1‘lfﬁ1ﬁﬁll'V]TJ%NTEL! 6
a aa ~ o <3 9 o 9 = ¥
UAADAT WDY 7 BATINIULII-FT 80,20 rpm LIDINIULII-HT 20,60 UIN Glle‘Ln

138 20 ANT

madines feuiihla waaia Sesazmstitia
pH 7.8 7.1 -
Temp ('C) 31.9C 32.6C -
@ (Pt-Co Unit) 0.79 0.09 88.12
nau M Tifindn -
ANYU (NTU) 2431 2.67 89.02
DO (mg/1) 3.0 3.9 -
BOD (mg/l) 3.6 1.5 58.33
COD (mg/l) 230 9 96.09
TDS (mg/l) 1027 26 97.47

SS (mg/) 47 12 74.47
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q' ’é 1 [ a A o w 9 Y A
MINAUINT 11 AUNTNUINBULLAS WA Llazﬂjgﬁtﬂ‘ﬁﬂ"IWﬂ"lﬁ'UTUﬂTﬂﬂblG]f?f"liﬁil‘V]TJ%?JTEU 6
Aa aa ~ o <3 9 < 9 = ¥
UAADAT WDY 7 BATINIULII-BT 80,20 rpm LIDINIULII-BT 10,30 UIN Glle‘Ln

138 20 ANT

mniines fouiiia GRAN Soazmsiinia
pH 7.8 7.0 -
Temp (°C) 31.7C 32.4C -
@ (Pt-Co Unit) 0.75 0.08 89.04
nau M yifinan -
ANYYU (NTU) 24.18 2.43 89.95
DO (mg/) 32 3.8 -
BOD (mg/l) 3.9 1.6 58.97
COD (mg/l) 226 11 95.13
TDS (mg/l) 1023 21 97.95

SS (mg/) 43 9 79.07
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05 = 0.0048x +0.0424
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