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Deodorization of food wastewater by using strong oxidants
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Abstract. Wastewater from food processing enterprises 1s a strong organic-polluted wastewater. It
contains mostly organic compounds, which fits to be treated by using biotechnology. The best
technology for treatment 1s anaerobic. Deodorization s one of the most important points of this
technology since anacrobic process generated some odor compounds. The main reason which
causes bad smell in wastewater was a present of compounds which contains N and S. In this paper
we report the result of deodorization by using several oxidant agents. The deodorization was taken
after anaerobic process. The result shown that at pH 7-8.5, 4 gram/l of CaO or 120 mulligram'l of
CaOCly, 2.4 nulligram/l of KMnO, or 1.6 mll of H,0; can be useful scparately. The
recommendation 1s using of CaOC]l, for the best economic choice.
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1. Introduction

Wastewater  from  food  processing
enterprises contamns large amount of organic
compounds. With high BOD/COD rate 1t 1s
suitable for using biotechnology [1,2]. The best
technology was demonstrated as anacrobic [12].
The influent was filtered by varied screens
before pumping to UASB (up-flow anacrobic
sludge blanket) system. The effluent was then
drained off to deodorization treatment process.
Most odors occurred 1n anaerobic process.
Strongest odors of wastewater were derived
from H,S, SO, benzyl mercaptan (alpha-
toluenthiol), dimethyl sulfur (DMS) and
ammonium (NH,)... There are some methods
were studied to deodorize wastewater such as
liquid absorption, solid adsorption, using
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microorganism and burning... [3-7] but the cost
1s theirr hmtation. Oxidization of odors by
using strong oxidants which contain oxygen,
chlonine and My molecules was the best choiwce
with high effect and low cost [8].

2. Materials and Methods

Wastewater

Wastewater was taken from wastewater
treatment system 1n Food Industries Rescarch
Institute (FIRI) which has a capacity 25 m’/day.
The effluent was wastewater of beer processing.

Odor detection
Odor 1s detected by sensory method.
COD measurement

COD was mecasured as specification TCVN
6491-1999.
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BODs measurement

BOD;s was measured as specification TCVN
60101-1999.

SS measuarement

Suspended solid was measured as
specification TCVN 6625-2000 (1SO 11923-
1997)

3. Resuits and Discussions

Influent has COD about 1500 - 1800 mg/l
was pumped to wastewater treatment system
after filtered by varied screens. The properties
of the out stream from anaerobic stage were as
following: pH 6.5-7, COD 150-200 mg/l; SS
80-120 mg/l and quite offensive smell. After
odor treatment, effluent was COD 80-100 mg/i;
pH 7-8 and SS 90-100mg/l. The effect of
several factors was studied to find out the
optimal value. Wastewater was taken after
anaerobic stage for experiments.

pH effect

Since the state of sulfur and organic
compounds 1s depended on pll, then effects of
pH to the odor of wastewater were studied. The
result in Table 1 showed that pH of influent
effected to sulfur removal process. The odor
intensity 1s increased with decreasing of pH, 1t
may due to the incompletely reduction of
compounds of sulfur and nitrogen in acid state.
These compounds are volatile and caused
offensive smell. In pH higher than 7, Ca®
precipitated with organic acid then settled in the
filter, this process may reduce COD and SS.
The range of pH 7-8.5 1is suitable for
deodonzation; this also 1s an advantage
condition since this range is common in almost
wastewater [1-9].

Treatment time effect

As reported before [13], wastewater was
added 0.4 g/l and 0.25 g/l of CaO and CaOCl,
respectively. After certain time of treatment,
effluent was taken out and removed precipitate
before measuring other factors. Treatment time
scems not effect to odor and color of
wastewater, this may due to the immediately
reaction of CaOCl, with S* and organic
compounds. Results in Table 2 indicated that
odor is diluted by time, but 1t is not significant.
Then the concentration of oxidant should be
increased rather than elongate the treatment
time.

Effect of CaO concentration

Concentration of CaO was varied in range
of 3.2 to 4.8 g/l with 0.25 g/1 of CaOCl; added.
The effect of concentration of CaO to the odor
of wastewater was shown in Table 3. When the
concentration of CaO increase, wastewater Is
transparence and odorless. S°° is totally
removed. This can be explained by precipitation
of Ca’* with soluble pollutants.

Effect of CaOCl, concentration

Wastewater was added with a range of 40 -
200 mg/l of CaOCl, with fixed 4.4 g/l of CaO.
From Table 4 we can see that concentration of
Ca0OCl, effected to color, odor and COD of
wastewater. The higher CaOCl, concentration,
the higher effect of odor treatment. With 120
mg/l of CaOCl, the factor of effluent was
reached to B class of TCVN 5945-2005.

After combination of results in tables 2, 3
and 4 we demonstrate that 120 mg/l of CaOCl,
and 4 g/l of CaO 1s the best condition for
treatment of 1 litre wastewater. After treatment
by oxidants, wastewater was settie and drained
directly to the sewage without any treatment.



32

Effect of KMnO, concentration

KMnO, and H;0, were added to
wastewater. The results in Table 5 and Table
6.indicated that the higher concentration of
KMnOQ,, the lower COD value of effluent after
treatment, this result 1s quite similar to previous
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reports [10-12]. With 4 g/l KMnQ, the COD
value of effluent 1s strange, this may be
explained by the excess amount of KMnOj, used
which may cause error in measurement. In
general, the optimal concentration 1s 2.4 g/l of
KMnO,.

Table 1. Effect of pH to the odor of wastewater

Factors pH,
5.0 6,0 7.0 8.0 85
COD (mg/1) 182 157 101 98 92
BOD; (mg/1) 112 97 65 102 57
SS (mg/1) 95 91 82 88 90
pH 5,2 6,3 7,2 8,3 8,9
Color + + - - -
Odor +++ ++ + + +
Table 2. Effect of treatment time to the odor of wastewater
Factors Time (min)
10 60 120 300
COD (mg/1) 98 94 94 93
BOD; (mg/1) 60 58 58 57
SS (mg/l) 95 91 82 72
Color - - E o
Odor ++ + + +
Table 3. Effect of CaO concentration to the odor of wastewater
Factor CaO concentration (g/1)
32 3.6 4 4.4 4.8
COD (mg/1) 138 132 125 88 87
BOD; (mg/1) 80 75 73 54 55
SS (mg/) 112 129 124 127 136
Color - - - - -
Qdor ++ + + + +
Table 4. Effect of CaOCl, concentration to the odor of wastewater
Factors CaOCl, concentration (mg/l) o
40 80 120 160 200
COD (mg/1) 98 82 84 78 105
BOD; (mg/l) 60 50 51 50 64
SS (mg/1) 128 126 115 117 92
Color ++ + - - =
Odor ++ ++ + + +
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Table 5. Effect of KMnQ, to the odor of wastewater

Factor KMnQ, concentration (mg/l)
0 0.8 1.6 2.4 32 4
COD (mg/1) 138 132 125 98 87 21
BOD;(mg/l) 84 80 76 59 53 65
SS (mg/1) 137 132 119 117 94 126
Color Black Light Grey Light grey Lightgrey  Light
black violet
Odor +++ ++ + + + +
Table 6. Effect of H,O; to the odor of wastewater
Factor H,0, concentration (ml/])
0 0,4 0,8 1,2 1.6 2
COD (mg/1) 150 110 85 82 79 77
BODs (mg/1) 91 67 52 50 49 49
SS (mg/l) 127 112 98 95 95 94
Color Black Grey - - - -
Odor +++ ++ + + + +
Effect of H,O; concentration References

In this study, the concentration of raw H,0,
1s 30%. The amounts of H,O, added to
wastewater were 0.4, 0.8, 1.2, 1.6 and 2.0 ml/Il.
The results showed  that increasing
concentration of H,0O, caused decreasing COD

of  effluent after treatment.  Optimal
concentration was found out as 1.6 ml/l (Table

6), at this concentration of H,O, the COD still
high (186-119 mg/l) but 1t 1s suitable for the
following aerobic process.

4. Conclusion

The optimal condition for deodorzation
after anaerobic stage should be pH 7-8.5. The
result shown that at pH 7-8.5, 4 gram/] of CaO
or 120 milhgram/l of CaOCl;, 2.4 milligranvl
of KMnQO, or 1.6 ml/l of H,O, can be useful
separately. After combination of the economic
benefit and optimal conditions, we suggest that
CaQCl, is the best choice.
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Nghién ciru kha nang khir mui cua nudce thai nha may
che bi€n thuc pham bang moét s6 chat 6xy hdéa manh

Lé Duc Manh

Vign Cong nghiép thuc phdam, 301 Nguyén Trai, Ha Ngi, Viét Nam

O nhiém nudc thai cac nha may ché bién thyc pham dang la vin dé dang dugc ca x4 hdi quan tam.
Nhiéu dé tai, du an khoa hoc da va dang trién khai nhim xur ly triét dé véan dé nay. Vai dac thu 6
nhiém chi yéu la cac hgp chat hitu co, cong nghé chu dao trong xir ly nudc thai cic nha may ché bién
thirc phdm 1a cong nghé kj khi. Xir ly mai sau khi xir ly ki khi 13 mét trong nhimg diém mau chét cia
cong nghé nay. Trong pham vi bai bao nay, chiang t6i di sdu vao nghién ciru kha ning khir mui cia
nuoc thai bing mot s6 chat 6xy hoa manh. Nguyén nhan chinh tao mui kho chiju trong nudc thai la do
cac hop chét ¢6 chira sulphua va nito. Mot 50 chit 6xy héa manh nhu CaO, CaOCl;, KMnO,, H;0, da
dugc nghién ciru dé bd sung. Xir ly mui duge nghién ciru 13 xir 1y sau qua trinh xir 1y kj khi. Két qua
cho thdy, diéu kién t6t nhit 1a pH 7 dén 8,5, vdi ndng do CaO 4 g/l hoic 0.12 g/l CaOCl,, 2.4
milligram/l KMnO, hodc 1,6 ml/I ciia Hy0, 30 % cho két qua khir mui tot nhat. Tuy nhién, dé c6 hiéu
qua kinh té cao nhit thi sir dung CaOCl, la tdi wu.

Tir khéa: Xir ly mii, chat 6xy hoa manh, xir ly nuéc thai thyc pham, UASB.



