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Saowaros Luangsoonton 2010: Growth and Wastewater Treatment of Sacred
Lotus in Suphan Buri Municipal Slaughterhouse Wastewater. Master of Science
(Environmental Science), Major Field: Environmental Science, College of Environment.

Thesis Advisor: Associate Professor Sombun Techapinyawat, Ph.D. 83 pages.

Aquatic plants can be used in a cost-effective manner to treat nutrient-rich water before
releasing to freshwater ecosystems. Sacred lotus (Nelumbo nucifera Gaertn) can assimilate pollutants
from wastewater in addition their ornamental and religious value. The objectives of this research were
to compare growth of white and red lotus in ground water and in wastewater from Suphan Buri
Municipal slaughterhouse, with the former serving as controls. Lotus seeds were planted in
circular concrete pot, 1.0 m in diameter and 0.6 m in height. Paddy soil was added to the pot at
0.3 m dept and 4 lotus seedlings were planted in the pot filled with ground water. The experiment
began after lotus plants were grown in the pot for eight weeks. Water was replaced every 15 days
for 2 months. Both white and red lotus grew better in wastewater from the slaughterhouse than
those grown in ground water. However, white lotus has higher growth than red lotus. After 16
weeks, dry and wet weight of white lotus leaves were 558.8 g/pot and 731.0 g/pot, respectively.
In addition, white lotus has higher nitrogen in leaves and root of 1.27% and 1.26%, respectively
than red lotus. White lotus was more effective in removing TKN (96.96%) and NH4+ (97.30%) at
10 weeks and BOD (89.77%) at 16 weeks than red lotus and the control treatments. Comparing to
white lotus, red lotus was effective in removing TP (75.46%) at 12 weeks. At 16 weeks, red lotus
effectively increased DO, three folds higher than that in the control. In summation, white lotus is

effective in treating Slaughterhouse Wastewater with maximum efficiency at 16 weeks.

Student’s signature Thesis Advisor’s signature
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pamsInsIwHAMmwI -
v CV LSD F
AUMNI ¥HAD
pouilia  yAmIUgN  TIHaw  1IWaIMAs (%)  95%  Test

Temperature(°c) 27.0 28.8 28.9 29.2

pH 9.12 7.43b 7.21a 7.26a 14 014  *

EC(us/cm) 1636 1913 1796 1805 64 16124 ns

TDS(ppm) 818 957 898 901 6.2 7896 ns

DO(mg/l) 42 6.5 7.2 8.0 177 177 ns

BOD(mg/l) 59.5 20.2b 7.0 9.4a 39.6  6.66  **

NaCl(%) 4.00 4.34b 3.92a 3.90a 25 014

TKN(mg/l) 45.14 12.63¢ 1.37a 3.60b 10.1 082  **

NH, (mg/l) 43.45 3.12 2.68 2.72 12 047 ns

Phosphate(mg/1) 13.85 10.79 10.68 10.19 51 074 ns

A o
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v — CV LSD F
MW ¥Ha
pouilia  ¥ARIUAN 1IN 1IHAIWAI (%)  95%  Test
Temperature(°c) 31.7 30.1 29.8 29.9
pH 8.16 7.61 7.58 7.61 090 092  ns
EC(ps/cm) 2218 2153b ~ 1978a 1990a 2.80  80.00  **
TDS(ppm) 1109 1085b 989a 995a 260 3635 @ **
DO(mg/l) 3.1 3.3a 7.0b 6.4b 10.60  0.81  **
BOD(mg/1) 41.0 22.8b 18.4a 19.2a 11.40 3.15 *
NaCl(%) 4.35 4.72b 4.30a 4.32a 3.20 0.19 *ox
TKN(mg/1) 43.65 12.08¢c 1.50a 5.16b 41.00 3.53 *K
NH4+(mg/l) 49.90 4.52 4.42 5.80 27.80 1.88 ns
Phosphate(mg/l) ~ 11.37 8.77b 3.00a 2.79a 580 038 wx
4 o
MA@ /1 = ARAYIIN 5 5

2 = #9085 U 1B UTANVUANMIINNADA NTTAVANUFDIY
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Ccv LSD F

AUMNIN AL

pouilia  ¥ARILUAN  TIHAIW  IMAIWAS (%) 95%  Test
Temperature(°c) 30.7 33.8 31.9 32.0
pH 7.55 7.58 7.52 7.56 100 0.11  ns
EC(ps/cm) 2314 221b % 2001a 20042 340 9742 ¥
TDS(ppm) 1152 1109b 1002a 1005a 3.60 5137 **
DO(mg/l) 3.1 3.2a 6.3b 5.8b 2880 2.2 *
BOD(mg/1) 64.0 13.5b 9.2a 9.4a 10.00 1.47 *ox
NaCl(%) 4.70 4.90b 4.24a 4.38a 5.90 0.36 *K
TKN(mg/1) 473 21.2b 14.8a 12.4a 16.10 3.58 *ox
NH4+(mg/l) 42.80 3.58 2.84 3.34 26.30 1.18 ns
Phosphate(mg/l) ~ 13.05 9.66b 8.69a 8.26a 460 056
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YU viaailgnaie
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CV LSD F
v FHAL
AW
. . 13%a29 Tes
fouthtia  yamwan  1I%a (%)  95%
uAa t
Temperature(°c) 35.3 30.12 30.58 30.52
pH 9.00 7.19 7.23 721 140 0.4  ns
EC(us/cm) 2162 2026b 2 1497a 1734a 1240 30071  **
TDS(ppm) 1079 1004b 749a 853a 12.00 14329  **
DO(mg/1) 1.7 3.52 6.2b 6.6b 840  0.63  **
BOD(mg/1) 60.6 49.6b 6.2a 7.4a 2290 665  **
NaCl(%) 4.70 4.4b 3.24a 3.82ab  11.60  0.61  **
TKN(mg/l) 16.75 16.62b 721a 6.63a 2050 291  **
NH, (mg/l) 37.10 2.98b 1.00a 2.76b 1700 055  **
Phosphate(mg/1) 12.19 8.58b 7.52a 7.47a 840 091 *
M@ Hie) /1 = AURAYIIN 5 9
2 = #9083 U 1N UBUTANVUANAIINNADA NTTAVANUFDIY
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sz@nsmnmMsta (%)

dilenvi pH EC TDS
YAAIUAN  1IHANVN 1IMAINAI YANIUAN  1IHMANVNI 1IHANAI YAAIUAN  1IHANVNI 1IMAINAI
10 18.53 20.94 20.39 -16.93 -9.78 -10.33 -17.06 -9.85 -10.21
12 6.74 7.11 6.74 291 10.80 10.26 2.16 10.82 10.28
14 -0.45 0.42 -0.17 4.02 13.53 13.40 3.69 12.98 12.72
16 20.11 19.67 19.89 6.27 30.74 19.78 6.91 30.55 20.91
m‘ﬁ'ﬂ 11.23 12.04 11.71 -0.93 11.32 8.28 -1.08 11.13 8.42

sz@nsmunsiiga (%)

dlai DO BOD Phosphate
YAAIUAN  1IHANVN 1HAINAI YANIVAN  1IHANVNI 1NHANAI YAAIUAN  1IHANVN 1IHAdNAI
10 57.59 73.49 92.29 66.05 88.24 84.20 22.07 22.86 26.40
12 6.45 125.81 106.45 44.39 55.12 53.17 22.87 73.61 75.46
14 2.58 103.23 85.81 78.91 85.63 85.31 25.98 33.41 36.70
16 112.12 275.76 300.00 18.17 89.77 87.79 29.61 3831 38.72
indo 44.69 144.57 146.14 51.88 79.69 77.62 23.64 43.29 46.19
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szansmnmsinga (%)

dlaw -
TKN NH,
FANIVAN TRIICRELTRD! 131a331A9 FANIVAN TRIICRECTRD! 171a331A9
10 72.02 96.96 92.02 92.82 93.83 93.74
12 72.33 96.56 88.18 90.94 91.14 88.38
14 55.17 68.71 73.78 91.64 93.36 92.20
16 0.78 56.96 60.42 91.97 97.30 92.56
mfd;EJ 66.51 87.41 84.66 91.80 92.78 91.44
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1. ﬂWﬂﬁWﬂJLﬂuﬂﬁﬂllﬁgﬂ'N
2. N (TDS %39 Total Dissolved Solids)
3. 813 UIUADY (Suspended Solids)
4, Qﬂl‘l’i{]ﬁ (Temperature)

A A A
5.d7iI9nau
6. foa'lWﬁ' (Sulfide as H2S)

J .

7. losen Tug (Cyanide as HCN)
8. 1unag lvdiu (Fat, Oil and Grease)
9. Wosuan las (Formaldehyde)
10. @15U5¢nevuoa (Phenols)
11. PaDTUDATE (Free Chlorine)

o =) =) o

12. maildlestunsetiadagiisviodat
(Pesticide)
13. A1 ToA (Biochemical Oxygen Demand : BOD)
14. ?‘i”lﬁml,%u (TKN %30 Total Kjeldahl Nitrogen)
15. 1% 1oA (Chemical Oxygen Demand : COD
16. Tanzwiin (Heavy Metal)

1. d9ne@ (Zn)

2. Tasdlouriadnanindun

(Hexavalent Chromium)

3. Tasdieuyiialasdui

(Trivalent Chromium)

4. N (Cu)

5. upaey (Cd)

6. 1383 (Ba)

7. 92N (Pb)

(% 1A

Uaansunoans

(% 1

Yaansunoans

IR AT A

o 1

Yaansunoans

o 1

NSUADANST

)
fa))
D)

Y] 1

Yaansunoans

(pH) - 5.5-9.0
TaitAu 3,000
lsisfiu s0
laisAiu 40
Niiluffiesuion
Taisiu 1.0
Tsisu 0.2
Taispu 5.0
T3y 1.0
Taispu 1.0
Taispu 1.0

9 ]
dolunuae

Taihu 20
Tadu 100

Taitfu 120

Tyithu 5.0

Taitiu 0.25

TuPu 0.75

TaiPu 2.0
Taitiu 0.03
Tuhu 1.0

TaitAu 0.2
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8. "ana (Ni)

9. upamMUa (Mn)
4 a

10. 2151591 (As)

11. 5oy (Se)

12. 150m (Hg)

Taispu 1.0
T3ispu 5.0
l3isnu 0.25
aisAv 0.02

laitu 0.005

N3 DTUAIVANNANY (2551)



78

1M a9U17 SR GRMIGK

0o A " v d o
’LlTVI\1mﬂTi\‘l%ﬂﬁﬂ’)tﬂﬁﬂ1ﬁlﬁﬂx‘]ﬁq1"l’iiﬂ!u§ HIUIAA

4' % % o o = A a a 2’ -Qy
MNNUINN 1 1vasunaztivaluas luddaisin g m%atymui@iummmniﬂ

Y
ahdaimAnadiosgnssaySuagiinima



79

1M a9U17 SR GRMIGK

0o A " v d o
ummeswmmmﬁmmﬁmqwsimiﬁ HIUIATA

d’ o @ [ A ~ a a 3’ ay
MNEHINN 2 TIvaNvisaztivaluasludldaivn 10 m%m;mﬂ@“lumm%mim

Y
ahdaimAnadiosgnssaySuagziinima



80

1M a9U17 SR GRMIGK

d’ o % @ A ~ a a 3’ ay
MNNUINN 3 Tava9vuaziavalwad luddaidii 12 Tllﬂiﬂlulﬁﬂiﬁluuﬂ/l\ﬁ]'lﬂiiﬂ

Y
ahdaimAnadiosgnssaySuagziiniea



81

1M a9U17 SR GRMIGK

Yy 9 Y

0o A " v d o
mmmﬂiiwmmmﬁmmﬁmqwsimu‘%’ HIUIAA

4' % % o o= A a a oy Qy
MR 4 1Hvanvnsaziinvaluasludlan 14 Vllﬂiﬂlumﬂiﬂaluu'lﬂﬂﬁmﬂiiﬂ

"o o g’
°;ummmﬁmmﬁmqwaamﬁuaxmmma



82

12129912 1IHAIWAY

4' % % o o A A a a oy Qy
MNEUINN 5 1vavnaziinvaluasludlain 16 ﬂl‘ﬂiﬂlumﬂiﬂaluu'l‘ﬂQ%TﬂIiﬂ

Y
ahdaimAnadiosgnssaySuagziinima



sz ¥amsfany vazmIniau

¥o —uwana
7 = = d' a
M weu 1 Mne
4 A
aaunng
1l529amsdAnmn
o ] 9 d' Y]
durdanihimsauilagiu
dl o L+%
anuiinuilgiu

=2 A Yo
nuUMsAnYIN ATy

WNEWANITE [D0IqUNS
7 NSNYIAN 2527
Tsanennagudozal

a % a a @ 4
INNNTATUUNA (ﬂi%ll\i) UNIINYIAUNHATAITAT

v Y
TasamsfAnuItouasWanndunadsuurauinide

é”mﬁmmmﬂwsziwﬁﬁ





