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Using Hydrocotyle verticillata fermentation broth as a carbon source
for sulfate-reducing bacteria to treat wastewater containing heavy
metals

GUO Qiong XIAO Lin® YU Yi-Xiao WANG Chu-Chu MIAO Ai-Jun
SONG Xiao-Jun YANG Liu-Yan
(School of the Environment, Nanjing University, State Key Laboratory of Pollution Control and Resource Reuse,
Nanjing, Jiangsu 210023, China)
Abstract: [Objective] We studied the use of Hydrocotyle verticillata fermentation broth as carbon
source for sulfate-reducing bacteria and to remove heavy metals from wastewater. [Methods]

Anaerobic sludge was used as the seed of sulfate-reducing bacteria, and reactors were fed with
Hydrocotyle verticillata fermentation broth and synthetic wastewater containing Pb**, Cd**, Cu**, Ni**
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and sulfate. [Results] Sulfate-reducing bacteria could use the organic matter in the fermentation broth,
and the sulfate reduction rates were 24.4%, 43.6% and 60.0% when the ratios of COD to SO4* were
1.2, 5.0 and 7.0, respectively. When the concentrations of Cd2+, Cu2+, Pb*" and Ni*" were 10 mg/L, the
removal rates of these heavy metals were more than 90%, and the activity of sulfate-reducing bacteria
was not inhibited. [Conclusion] Hydrocotyle verticillata fermentation broth can be used as carbon
source of sulfate-reducing bacteria to treat wastewater containing heavy metals.

Keywords: Hydrocotyle verticillata, Fermented broth, Heavy metal, Sulfate-reducing bacteria
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Figure 1 Sulfate and sulfide concentration in the reactor
fed with Hydrocotyle verticillata fermented broth as a
function of time
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with Hydrocotyle verticillata fermented broth and other
different carbon sources as control

Cao M
COD/SO.* ( 3) COD/SOs*
12 50 7.0 24.4%
43.6%  60.0% Boshoff !
COD/SO,*
(8.1 112  15.0)
COD/SO,> 8.1
COD/SO,*
COD COoD
70 -
60

50

40

20F
—=- COD/SO,>=1.2
—e— COD/SO,>=5.0
—— COD/SO,>=7.0

0 10 20 30 40 50 60 70 80
1(h)

Sulfate reducing rate (%)

10

3 A[E COD/SO,” bt THiER #iE R 3
Figure 3 Sulfate reduction rate in reactors of different
COD:SO,™ ratio

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2023

22 ARIMEHEARERRLSES COD TLidiE

COD ( 4
COD
12h
COD 42.3% 48 h
COD 300 mg/L 42.6 mg/L
85.8% (
)
COD

2.3 ARMEHEAEGRNET pH TLIE

pH
5
COD pH
H pH
—= Fermented broth
300 —-o- Sodium acetate
—a— Sodium lactate
-7 Glucose
o —&— Saccharose
ED 200 - ~~ Ethyl alcohol
[a)
o
Q
100 [
0 1
0 20 40 60 80 100
t(h)

4 RNNE T E & BRI B ERIR A R M2 #F 1 COD &
Lidiz

Figure 4 Variation of COD in reactors fed with Hydrocotyle
verticillata fermented broth and other different carbon
sources as control

9 —
8 _

o)

a -=— Fermented broth
7r -o— Sodium acetate

—— Sodium lactate
-7 Glucose

—+— Saccharose
6r ~ Ethyl alcohol

0 20 40 60 80 100
¢ (h)

5 AMEDERERR I RIR RS pH T
Figure S Variation of pH in reactors fed with Hydrocotyle
verticillata fermented broth and other different carbon
sources as control

pH

24 AMBEMEABABAREFFEERBETE
BREE

COD/SO 12 5.0
7.0
Pb2+ Cd2+ Cu2+
90% Ni*t
89.6% ( 6)
5h Pb" cd ¥
90.2% 94.5%  95.5%
NiZ* 36.8%  39h
NiZ* 89.6% Pb*" Cd** cu*

CdS CuS PbS NiS

1.4x1072  4.0x10® 1.0x107%°  3.0x10*

[1e]

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2024 A28 4R Microbiol. China 2017, Vol.44, No.9

(7 5h
Ni¢* cuv®t cd®t pb*”
26.6% 253% 57.5% 35.3%

1 36 h
sl 12 h
Pb* Cd” o' 5h
90%
B 6 /L 12h BEIRENRLE &M & PR e Tk
Figure 6 Phenomena of different reactors at 12 h
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broth; Right is the group added sterilized sludge and heavy metals.
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