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In Situ Remediation of Polluted River Using Combination of Calcium

Nitrate and Biofilm Carrier
MA Jun-yan', WU Bi', ZHU Nan-wen'’, YUAN Hai-ping'
(1. School of Environmental Science and Engineering, Shanghai Jiaotong University, Shanghai 200240,
China; 2. Shanghai Institute for Pollution Conirol and Ecological Safety, Shanghai 200092, China)
Abstract: Calcium nitrate in situ bioremediation technology can effectively inhibit the black and
odor of sediment, but it may also cause the increase of organic matter and total nitrogen content in overly-
ing water. Addition of calcium nitrate combined with biofilm carrier was applied to control the release of
pollutants from sediments. The results showed that the remediation effect of combined process was better
than that of dosing calcium nitrate alone. Under the condition of adding appropriate amount of carriers,
the removal rates of total phosphorus, ammonia nitrogen and organic matter in the overlying water were
83.9% , 84. 8% and 49. 0% , respectively. The removal rate of acid volatile sulfide ( AVS) was
92.7% . Compared with the blank group, the TN concentration was decreased by 50.0% . In addition,
the density of biofilm carrier had a significant effect on the sediments remediation. The suitable density of
biofilm carrier can be applied in the engineering.
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Fig. 1  Schematic diagram of experimental set-up

1.3 SEYHERHER

PRI B OB AR SRR, DARURL % S
JEE R, R B0 AR 120 mm Kl 180 mm
(A SRRy 1 % B B, B HUE W ER )
AL AL PR KAE, 4% 3 o/ L A BEHE A R F5 45
NS TR 3R KEESRE 10 d $e—K, T
IKFEIT BN AE IR ES — VK, 4 YR A %] 0.1 mm
LAl B A] T R 20X 5%
1.4 WHERERMERERZEHENHE

I E 1 AT IR 4 R0 . ARYE AT
R B E R AETR KL N 12 3, PRSItk 3
o/ L e A, X R R AN b 78 K AR A 16 2 3R 35
U o X FEZE RTA B0 2 #8R A R) A i 7K B T R 5
Bkt S— R A R 1 R A
B 5 ARIR AR 2 %R AL A R}, LR
#E, 20 iE o R1R2 (R3 (R4 ; A i AE 0B 1
Xt IR IE RO, CBF 5 AN CE TG IR RS
ZAEAATR] Y X 35
1.5 KA *E

TERMR AT B UeRE (B St P % 1Ak 25
o L4300 r/min 54 20 min, ffEIRY—1F, 3
HU2.5 LRI 5 A6 2% &, W i R 45 1 T v
AFNE TS, A B 485 - 4 19 A W A ORE, P
TR A7 A KRR K LR 1 2 3,

iR R, R A PR A5 42 1] AVS 7522 30 d /2
A5 RS N B LR I ) 4 e kR, B
24 b PRI E E A K RIBRER ] R 1.3.5.7
11,1520 .26 32 38 d, JEIGICEERS [E] R 565 15 KA
o538 K.

DU SE FE bR AL 45 IS U P i AVS S Ak A T HL A

.32,



www. watergasheat. com

LB, REBRAS AR ) A M LR T 5 J T R AL AL

FH34 5 FH21H

TeKAZ L T A0 75 ik S8 (B LA & b K R R i COD
NH, =N .NO, — N .NO; —N TN TP, % BUkE I}
FH 50 mL .08 AE i HBKAR, i AE AT 222t 0. 45
o GEALUE R i AR KT, T 5 s il U U
FE Al T BEARLE T 28 R 2RSS, B O R W
Uiy, K K FEFNTRAE A 4 °C vKAR B IR A
1.6 SHAE

JIGUE AVS SRRk — WA i (EPA - 821
-R =91 -100) : 16 mol/L i) HCI ¥ Jic e i iy i fk
YLLH,S BBk, AFEA 0.5 mol/L 1Y &
SR ; 5 WO e 78 B A M, € 5 0F 485
J& ,F 665 nm K F HITACHI U - 3900 43¢ ¥ i
TRHEATINE 00 A 25 RS TE o R SR R
Te e He A8 R0, B0 3 min, 534 7 000 1/
min, FVEWEE 0.45 pum JEE, SR H] ICP - MS 3¢
[ 4 )8 (SEM) , JEEJ2 ORP % /] Hach HQ40d
FEHEXZ B IR )Z 3 em AEDU & IRTRH
Fr KRR ML T 5 , B35 R TE 105 °C HEAS ik
24 h BT UK A BT RIS RIS K,

FEDKARR pH {HF1 DO ffi 1] Hach HQ40d £
SR TG s NH, — N R KA R 73 D66 BE v
MZE sNO, = N SR 766 e il e s NOy — N R
SO EE I AE 5 TN SR FH B0 I 4 1R P4 V1 e 52
SN BE N R 5 TP R HTBH R B 53 D6 o' B2 2
JE 3 COD R FH A% BRI E o
2 #R 5%
2.1 BEEBEX EBEKEHNZME
2.1.1 pH{HS5 DO ¥ EARL

BB KRR pH AETE W 2 B 2R T R
P53 Rg BB zg (WK 2) . RO ~R4 411y
pH SEXE 45k 7.69 7,75 7.77 7. 71 7. 68, %}
B pH {H#EAT 7 22501, K3 R2 5 R3 R4 Z
(B P AE 43508 0.019 0. 053  F74E 22 k. ALK 2
(a) WA LAF i, R2 /Y pH (H8m , BB .
pH EL7E R SR B, 2 PR A IR A TR 5 15 U
Pt Jo B SR I Bt T R, DR DR i Ak B g R
T HT

B 2(b) o7, a7 11 d 25 P 2L i i e
B EME R 4. 50 mg/L, 1 R1,R2 . R3 R4 [1)°F
PB4k 4.23 3.94 3.71 3.70 mg/L, H) 78K
TA P V5 ik S I 2 A 0 SRR 2 B2 1% 185 o i il /s o
Je S0 2H 0T B 2H 1) v i e A i A R . R

TERT] , BCE A W) ORE 22 52 0 _E KR B A S8
i (EURAE KM S 5 A v 0 K AR A 7 i 40 BT

S
8.8
+RO Rl +«R2 +~R3 —<R4
8.4
8.0
o
~7.6
7.2
6.8 : : * * y * :
0 5 10 15 20 25 30 35 40
t/d
a. [EIK pH
7.0
=+ RO Rl +«R2 +~R3 R4

2 L&KMk pHES DO 935k

Fig.2 Variation of pH and DO in overlying water
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Fig.4 Variation of TN concentration in overlying water

BEAN, A W G i 1 2 ok ¥ A 1 k5 g (D
5) o KRBT AR 3 Kk B m i, 2R
R BE 2B R Y BT, 2R R R,
I BB TRE, 815 K5, 28 A4RE S Tk
I . R R 45 At RO R1 R2 \R3 | R4 X LBk
(2 2R 43 5 H 82.3% 82.6% .81.4% .83.9% .
79.9% o R3 X} BB 03 ISR b, BB FE LRSS
38 KIEZ 0.20 mg/L, i3] 17 M 2KKbRiE.

WG 25 ok 32 A2 SR RS AR o ARG T A
SR , 5 15 1 AR PR AR 35 359 X5 9l 1) TR s 0+
YER . IR BB A5 59 W BAS (NH,C1 - P) 1]
WEA (BD - P) | &)@ E W45 47 (NaOH - P) |

L5 A (HCL - P) FIHABIE 25 (Res = P) 55 5 Fifi,
Horp AR AT A H5 A AL R SR
TerP I AGERRES 5 , 45 B 155 i e 1o /K B LK
HH B TR AR 4G A B K A7 | 3 A R S 25 VR W) o
B R R R i, AR A, n] RIS
BRI R VR BB A B R R (5 78y K B
IMARSIRRAR S , IRV P i) Fe " B4 Ak Fe' ™, 34k
TRRE ALY X W A IR, T D T Fe - P AR
o 38k, AR ER & B I R TR A
BT R w T e

Rl +=R2 —+~R3 —<R4

=+ RO

1.6

TP/(mg-L™)
o =
ot

o
~

0 5 1'0 1'5 26/1 2'5 36 3'5 4b
E5 LEKSBERENTNK
Fig.5 Variation of TP concentration in overlying water
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Fig.6  Variation of COD concentration in overlying water
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