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Simultaneous Removal of Nitrate and 4-chlorophenol from Contaminated Water

Using Solid-Phase Denitrification Process
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Abstract: A novel biodenitrification process, termed as “solid-phase denitrification”, was used to remove nitrate and 4-chlorophenol (4-CP)
from water. The experimental results indicate that nitrate can be effectively removed using biodegradable meal box (BMB) as carbon source and
biofilm carrier of denitrifying microorganisms. Volumetric denitrification rate was 24.0 mg/(L*h) with the 50 mg/L of initial NO; -N
concentration under the batch experiments. Denitrification was facilitated with 4-CP concentration which was less than 30 mg/L, and was
repressed with over 40 mg/L. of 4-CP. When the initial concentration of 4-CP was 5 mg/L. and 30 mg/L, the removal efficiency of 4-CP was
90% and 71% within 8 h under denitrifying condition, respectively. 4-CP removal was due to both the absorption onto BMB and degradation
by microorganisms attached to BMB.
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Fig.1 Denitrification at initial stage of acclimation of

denitrifying microbes to BMB
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Table 1  Denitrification rate for different solid carbon source

> 1 7 Al T 2%
B RIB - RWIRE ik
/m °L /mg'(L'h)
Al B R 0.45 24.0 AL
#FF — 2.21 [7]
Liiipea — 3.40 L12],[17]
TEAR 4K — 1.54 L171,[18]
st — 2.70 ~5.90 [19]
P 1.31 4.23 [20]
H 5 2.13 6.96 [20]
PHB 1.49 7 ~41 L10]
PCL 0.87 21 ~ 166 L10]
PBS 1.80 22.92 [22]

AR, NO, -NUR BEFT pH A2 40t & 2 fir
7N B R, LLnT B i A Bk B IR BEAT IR AL, TR
SRR, NO; NV JE — H YRR BUIRK A, R
fH0 0.08 mg/Ls pH 1 R NGB B 7.5 B 2
7.1 AR - 25 77 AR RS, AR 5 1) 45 AL 5
AR 3 PO 2l AL TR R e AR A R )

60

(a)
50 4

—e— 4-CP (15 mg/L)
—0— Ji4-CP

20 —

NO; -N#K fE /mg L1
W
<
I

10 —

60

©
50

- —e— 4-CP (40 mg/L)
o 40 [ —o— F4-CP
£
b .
g 30
%
I
S 20
4
10
0 O
0 1 2 3
t/h

TR o3 il mT B A 5, 7= A2 T R YR 0L, 17 P8 1k 4
JIR A A AR A TR 5 A ) P SR A 38 A 1 A 11
TR, N TTHE T RS AE 7= A2 B B2, 51k
pH T B% . Aslan 25121 | J& g 41 2120 FI) FH 22 1 R0 PBS
AE A BIR AT SO A S 45 21 T AHABL ) 45

0.10 8.0
—a— NO,-NKE
- 008 —o—pH - 78
=
o0
8 006 -76
~ o] 2
> 0.04 - - 74
B
% 0.02 |- - 72
0 L L 7.0
0 1 2 3
t/hh

2 REAEEPNO; -NKEF pH Tk
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denitrification using BMB as carbon source
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Fig.3  Effect of 4-CP concentration on biodenitrification with BMB as carbon source
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Fig.4 4-CP removal under denitrifying conditions
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