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Treatment of sapogenin wastewater by candida utilis combined with
DCD-HCHO process technique

TANG Wei, ZENG Qing-ru®, WU Xin-hua, ZHOU Ting, LIU Ai-jun

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: A combined process technique for sapogenin wastewater was carried out here, in which sapogenin wastewater
was pretreated by Candida utilis and retreated by DCD-HCHO. The effect of the treatment and the impact factors were
discussed by single factor experiments and orthogonal optimizing experiments. The main conclusions were as follows: 1)
The results of the Candida utilis pretreatment indicated that the optimum temperature, pH and inoculation method were
25 C, pH 5.5 and inoculated at a ratio of 1 © 10 respectively; 2) The results of the DCD-HCHO retreatment indicated
that the optimum pH, addition dosage and reaction time were pH 7, 4 mL/L and 3 min respectively; 3) Under these
conditions, the total removal rate of COD and colority reached 94.61 and 96.87% respectively, which met the Discharge
Standard of Water Pollutants for Sapogenin Industry (GB20425—2006).
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Table 1 Composition of wastewater
COD/(mg-L™Y) BODs/(mg-L™Y)  SS/(mg-L?) TN/(mg-L™) TP/(mg-L™) pH /
19120 5164 260 15.32 4.08 0.5 4096
4780 1291 65 3.83 1.02 55 1024
1.2 /5 &%
3)
(A) pH  (B)
DCD-HCHO © (D)4 4
1.2.1  FIuB i K kT 324 £ oK
1) 100 mL
pH 55 0 025 05g  1-2.2 DCD-HCHO K37 F 422 4 ki
KH,PO, 0 005 01g 25°C
110 r/min 3d 100 mL NaOH pH (pH
COoD KHPO, 6 7 8 9 10) DCD-HCHO
0.3mL 3 min
2) pH CoD CoD
4 coD = cop cob)/
cob . COD)x100%
= /
( 5% 10% L00% (« )
X
15% 20% pH 45 50 55 6.0 ) °
2 3 4 5d 20 pH
25 30 35 C. 100mL  NaOH DCD-HCHO
pH 55
KH,PO, ( 1.2.3 BiEiXie
0, 0,
5 10 15 20mL .SA) 10% 121 122
15% 20%) 30 C 110 r/min
4d CcOD y
CoD P
DCD-HCHO

pH
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2) pH pH 45 50 55 6.0
0,
L4 mEa COD 69.35%
71.28% 72.33% 65.45% 70.56% 81.45% 83.55%
pH CcoD
s 78.75% pH 45~55 COD
pH 5.5~6.0 COoD
BODs TN
pH 55
TP
3) 2 3 4 54d
COD 50.45% 72.58%
1.3 HURALE 73.05% 73.23% 35.62% 45.48% 46.12% 46.35%
Microsoft Excel 2010 COD
II v3i 3d CcOoD
Originpro 7.5 3d
4) 20 25 30 35 C
2 HBR5HH , COD 52.35%
2.1 FRB4BEEATAREREKNAGEER 13000 7258% 6015 - 38.52%  44.45%
) 43.22% 36.34% 20~25 C , COD
2- 1- 1 ﬁﬁé%—iﬁﬂfé‘ﬂ% copﬁu @&%%%éﬁﬁ/ﬁuﬁ >25"'3O °C , COD
KH,PO, 30 C
0 025 05g 0 005 0.1g¢ COD , COD 25 C
65.83% 87.62% 69.35%
50.55% 60.53% 55.46% coD 110 ERRBsR
KH,PO, (2 coD
cob pH cop
KH.PO,4 0.25g 0059 A;B;C,D; 3d 10% pH
212 B$EE ODAEEERFGY M 55 25 C 4
H
1) 5% 10% 15% 20% P
0, 0,
COD 53.22% 66.09% A,B:CaD, 4 d 10% pH
66.75% 66.58% 45.55% 50.50% 50.85% 51.47% 55 e
COoD A;B:C,D; 10% pH 55
10%  COD 3d 25 C
10%
Fx2 EXRE coORBEXBRE
Table 2 COD removal rate resulted from orthogonal optimizing experiments
cob 1% 1%
A B c D
1 5 45 2 20 25.70 33.24
2 5 5.0 3 25 79.83 55.65
3 5 55 4 30 60.25 52.78
4 5 6.0 5 35 57.46 53.79
5 10 45 3 30 78.66 60.37
6 10 5.0 2 35 69.33 55.32
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= S S 5 cob 1% 1%

7 10 55 5 20 83.75 7455
8 10 6.0 4 25 81.45 72.88
9 15 45 4 35 64.88 60.43
10 15 5.0 5 30 74.62 64.85
11 15 55 2 25 65.56 65.35
12 15 6.0 3 20 77.63 62.76
13 20 45 5 25 56.35 57.55
14 20 5.0 4 20 66.78 67.58
15 20 55 3 35 82.67 72.62
16 20 6.0 2 30 65.55 61.55

Ki(con) 55.810 56.398 56.535 63.465

Ka(con) 78.297 72.640 79.698 70.797

Kacon) 70.672 73.058 68.340 69.770

Kacon) 67.838 70.522 68.045 68.585

Rico) 22.487 16.660 23.163 7.332

Ki ) 48.865 52.897 53.865 60.898

Ko ) 65.780 60.850 62.850 62.858

Ka ) 63.374 66.325 63.418 59.888

Ke( ) 64.825 62.745 62.685 61.772

R ) 16.915 13.428 9.553 5.943
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Fig.1 Effect of DCD-HCHO dosage on COD removal and color reduction
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Table 3 Meta-analysis of test results
cop/ / DCD—HCHO
-t CcoD/ COoD cob/ COD
(mot) (mg-L™) 1% 1% (mg-L™) 1% / 1%
4780 1024 731.34 84.70 512 50 257.43 64.74 32 93.75
4780 1024 812.60 82.28 512 50 281.16 65.36 32 93.75
4780 1024 764.80 83.36 512 50 286.04 62.58 32 93.75
2o 1E COD
DCD-HCHO
COD 4780 mg/L 257.43 mg/L 5% 3R
94.61% 1024 32 [1]
96.87% [J] 2009 9(5)
' 993-998
GB20425—2006 2] .
KH,PO, 2004 27(1) 124-125
[3]
I. [J]
2003 25(4) 33-36
[4]
]| 2003 10(3) 23-25
coD [5] GB20425—2006 [S]
[6]
12 [J] 2006 27(7)
1369-1372
3
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