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Study on Nitrogen Removal Efficiency of Ferric-carbon Micro-electrolysis

Process in Treatment of High Nitrate Nitrogen Pharmaceutical Wastewater
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Abstract:  The nitrogen removal efficiency and influence factors of ferric-earbon micro-electrolysis
process in treatment of high nitrate nitrogen and refractory organic pharmaceutical wastewater were investi—
gated. The results show that media size pH Fe/C ratio air-water ratio reaction time and so on have
significant effect on the nitrogen removal efficiency of ferric-carbon micro-electrolysis system. Under the
optimal conditions of iron and carbon sizes of 35 mesh pH of 3 Fe/C ratio of 3 : 1 air-water ratio of 5
: 1 and retention time of 1.5 h the removal rates of TN NH, =N NO,; —N are 51.5% 70% and
50.94% respectively when the influent TN NH, - N NO; — N and BOD,/COD are 823 mg/L. 30
mg/L. 793 mg/L and 0.1 respectively.

Key words: ferric-carbon micro-electrolysis;  pharmaceutical wastewater;  nitrate nitrogen;

nitrogen removal efficiency

34

(2008ZX07315 - 005)

o78¢



www. watergasheat. com 27 9
R NO; -N
: Fe2+
( H)
1
1.1 .
COD 16
BOD, (20 000 ~22 500) .(2 000 ~2 925) 8.16.35.60 100
mg/L TN.NH; - N NO; - N (779 ~ o
885) .(29 ~35) (748 ~851) mg/L pH 9.02, 8 35 NO; - N
1.2 21.04% 39.35%:; 35
1. 100 NO; - N 39.35%
75 mm. 1 000 mm 3.8 L. 37.45% -
80% 3.0 L.
. 35
= 2 T 2.2 H
_ 2 e 2 p
| 35 Fe/C 1
: i -'i'r'r" it 4.5 FAL SO0 TE 1. 10: 1. 7 h
1 pH 1.2.3.4.5.6 7 pH
Fig.1 Schematic diagram of experimental setup . pH
1.3 NO; - N ;
20 C+ 192 kgCOD/( m’ pH 1.2.3.4.5.6 7 NO; -N
* d) \ pH 45.53% \42. 67% 38.95% 35. 67% «
. \ 29.36% .20.08% 16.27%  NO; - N
pH 9 30 min 213.206.192.174.139.100 78 mg/( L
NO; -N NH,; -N “h) .
B pH
2 .
2.1
Fe/C 1:1( ) pH Fe’* H NO; - N
3. 10 : 1. 2 h .
16 pH
8.16 35 pH
. NO; - N 3.
: 8.16 35 2.3
19. 47% . 28.08% - 35 . 10
34.76% . 1. pH 3. 2 h
Fe/C (1:5) (1:4) (1:3)(1:2).(1

o799



27 9 www. watergasheat. com
1) (2:1) (3:1)(4:1) (5:1) o 1.5
Fe/C h  Fe Fe’* H
1:5 3:1 NO; =N NO; -N
17.35% 47.23% Fe/C 3:1 Fe**
5:1 NO; -N . NO; -N
o 1.5
o ho 0.5h 1.5h
NO; -N NO; -N NH, - N 67% 70% ;
; 4 h NH,; -N 73%
NO; - N Fe/C : 0.5 h
NH, -N
NO; -N ;
o NH, -N
Fe/C 3: 1 : NO; -N OH '
2.4 pH
35 .Fe/C 3 .
AR pH 3. 2h 2.6
0.(1:1)(5:1).(10:1) (15 35  .Fe/C 3
1) ((20:1) (50 :1) (100 :1) 1. pH 3. 5:1. 1.5
o h
5:1 46. 83% o
54.56%:; 5:1 100 : 1 TN.NH,; -N NO; -N
NO; -N 54.56% 29.57% . (779 ~885) .(29 ~35) (748 ~851) mg/L(
823.30 793 mg/L)
48. 4% ~53. 1% ( 51.5%) .
NO; -N ; 66.7% ~76% ( 70%) .50.6% ~52% (
50.94%) .
NO; -N NO; - N 1 mg/L.
NO; - N o
5: 1,
2.5 NO; -N
35 \Fe/C 3 Fe
N pH 3. 5:1 Fe’*, H NO; -N
0.5.1.1.5.2.2.5.3 4h NO; - N
. 3
0.5h 1.5 h NO; - N . pH .
25.67% 47.84%; 4 h N N
NO; - N 54.07% 35 .
( 84 )

0809



27 9 www. watergasheat. com
25% 0 FMC 9.28
3.35 mg/g o mg/g; FMC pH 4 ~8
100 | <250 mg/L
80 o 2%  KMnO,
S FMC
¥ 60 |
o >99% .
# 40 |
20 +
0 0 20 30 40 50 60 ! '
t/h J. 2006 27( 1) :95 -100.
2 2 .
Fig.2 Column experiment results of iron removal ] 2007 23(13) 141 -44.
2.6 FMC 3 - Na
FMC I 2008 33
1) 165 -69.
o 2% (1
4 Tahir S S Rauf N. Removal of Fe ( Il ) from the
KMnO, FMC . . L
wastewater of a galvanized pipe manufacturing industry by
° FMC 5 adsorption onto bentonite clay J . ] Environ Manage
KMnO, FMC 2004 73(4) :285 -292.
5  bin Jusoh A Cheng W H Low W M et al. Study on the
5 removal of iron and manganese in groundwater by granular
999, ., FMC activated carbon J . Desalination 2005 182( 1/3): 347
. -353.
6 .
3
J. 2005 31(5):1-6.
FMC N E - mail - sunhongxial 984 @ 163. com
- FMC Langmuir 22010 =10 = 11
( 80 )
pH 3. 3:1. 5:1. 51.
1.5h TN.NH,” - N NO; - N 4 :
823.30.793 mg/L. BOD,/COD 0.1 I 2009 25(1) - 26
-29.
TN.NH; =N NO; -N : '
J. 2005 31(11) :67 -70.
51.5% 70%  50.94% . 6
J. 2009 25(7):59 -61.
7  Liao CH Kang S F Hsu Y W. Zero-valent iron reduction
1 . of nitrate in the presence of ultraviolet light organic mat—
J. 2008 2(6) :780 ter and hydrogen peroxide J . Water Res 2003 37
-784. (17) :4109 —4118.
2 . M .
1998. 113983940137
3 . SBR E - mail: zhoujiantt@ 126. com
I 2007 23(11):47 - 12010 - 10 -23

o@[]o



