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Influence of Biological Activated Carbon Dosage on Landfill Leachate Treatment
CUI Yan-rui'?,GUO Yan',WU Qing' ,MA Luo-dan',SUN Jian-hui',CUI Feng-ling

(1. Key Laboratory for Yellow River and Huai River Water Environment and Pollution Control, Ministry of Education, Henan Key
Laboratory of Environmental Pollution Control,School of Environment,Henan Normal University, Xinxiang 453007, China; 2. School of
Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007 , China)

Abstract: Effects of biological activated carbon ( BAC) dosage on COD removal in landfill leachate treatment were compared. The
COD removal efficiency of reactors with 0, 100 and 300 g activated carbon dosage per litre activated sludge was 12. 9% , 19. 6% and
27.7% , respectively. The results indicated that BAC improved the refractory organic matter removal efficiency and there was a positive
correlation between COD removal efficiency and BAC dosage. The output of carbon dioxide after 8h of aeration in reactors was 109, 193
and 306 mg corresponding to the activated carbon dosages mentioned above, which indicated the amount of biodegradation and BAC
dosage also had a positive correlation. The combination of adsorption and bioregeneration of BAC resulted in the positive correlation
betweem organic matter removal efficiency and BAC dosage, and bioregeneration was the root cause for the microbial decomposition of
refractory organics.

Key words : biological activated carbon( BAC) ; landfill leachate; output of carbon dioxide; refractory organics; bioregeneration

B3 BRI T A 1 AL S A 1 R, B 0k
W S 3 T A SR A R 4. IR R 3 5
PR T AT | KRR R 22 K | MR 7K B I i
B R AT5 K PEFR A B BGB DR . PRIy 2 2%,
FA R XERE A I, e R R R R
JE U R B R A L ) A A PR A

H: W 1% PE ¢ (biological activated carbon, BAC)
JE 20 tHE20 70 AR A A Jre i R 1) — Fi o 28 K Ak B 4
AR ERTET M R TR B R b sk iy, i
B LR AR 3k (R FLBR 2548, S AR W AR K
B R A E AR R R E R T — A R
BT BAC REHE RS HLAL Ge My Ab BB A T 5 11
A BRI A B A e 1 K
B2, BAC ZBRIE Kt A ALY HL ] 0 A e 1 A 35
— O S BAC iSRRI R MANE R, T
TR 32 B 24, BELAS T 457 3595 8 A BB R 1Y
RIE.

AWFFEHEE T AR BAC 4% 05 %5F 57 308 U6 R
COD ZEBRFRIFEM, LL CO, 7= s b i34 9 o it
HHLYIE, /0T BAC Bt 52 i kb BSR4 J5
PIAIAR BAC KBRA DL LTI FT BAC T2/ )
FHER LS R

1 MR

1.1 AR S S0 ik

TR0 I FH 7 38 DR R ) SR Ik T Br d5
JEWH T, K COD ¥ JE2 605 mg-L~", BOD, ¥
JE 292 mg-L~",pH {4 8.3 ~8.5. W BIEWH B

Wi BHEA: 2014-02-10; 1EiTHHA: 2014-04-12

ELTH . W R4 A6k 530 i B R W 503 %15 H (122300410282,
102300410098 ; MM E HE T RHEH AR ESWHE
(12B610005 ) ; Vil B VIl 3 K 2= 7 4F Bl 2% 3L 4 W H
(01036400071)

EE R, B (1972 ~) , 5, Wi, B8, B 5 7 KI5
YLyl FEREE V5 YL W) 43 M7, E-mail ; yanruicui @ hotmail.

com



8 FEAE R A5 . AR W M 500 0 B 38 DB A PSR A5 3207

i, TR R 03 58 FH K AGE & KH, PO, b
FEREIR i AR V4% pH 7.0 ~7. 5.

TR BT FH T 1 15 R B 3 A R s K A
TE SBR (sequencing batch reactor) JZ v % H1 914k |
KBTI, B R T 12 b, gE K O
TOREHT | HEZK A AR BT 0 B ] 43530k 0.5, 8, 1,
0.5.2 h. MLSS 43243 mg-L™" SV, N 25% , g7k
11,

PRI AR S M A, AR 4 mm, HEFL
300 g- L', {5 FH i Z8 09 /K I v DA 22 BR 16 M ok 3
THT Y 22 5.

COD R FH PR I8 fff 72 0 72 , BOD, SR HH L H 5%
FRIEEM 4 , pH {E R ] PHS- 28 BN % pH R ¥ i1
7.

L2 Hlgeile

et 3 SR FH - Agilent6890 AU €6 1% 5 | 4 1
AUS HP-5, Kzl 2% FID , A8 075 1 B 250°C , #EAE O
IR 100°C , F: TR 40°C , ghFERE 3 L, 20 iR L
4:1. Wl B EamE 1, RHIMREIETTE 2T,
FrufEfhZe i 2, K H PR 18 ng.

4478

t/min
E1 Rig@ikE

Fig. 1 Chromatogram of methane

1000

800 ~

600

R T L

400 +

200 -

0 50 100 150 200
e fit/ng

2 FET{EMZ
Fig. 2 Curve of methane

1.3 SBR I hi#sfl BAC S %
B3 AMAFR 5 L AR R S N 2%, 43 3l

AL B335 75 U8 RN AN [R) B4 B9 6 P e, B0 =
Wz% 1 Frzs. Hr A 4 SBR Wi #%,B. C & BAC
RN, 3 AR A 3 BERAR 6] 9 T =2 17, 18] 49
T 595 P U 9 Ak B ) e — 2, R A I 5 A ]
BV as B | 7K COD e
F1 REEREESRSEEREMNE
Table 1  Activated sludge dosage and activated

carbon dosage in reactors

H A B C
TG RARAY/L 1 1 1
RN/ g 0 100 300

1.4 CO, F=A il e
1.4.1 JN#FH CO, MBI E

CO, HPEMEREEANE 3 Fas, I i ag, T4
RN CO, e B 5 A =4 3 AL A, S o 2% T AR AR R
5 L. HEARIRS TS HED  — #8503 A CO, WeBE
WAL, Z R HEAZS R
1.4.2  JBi#EN CO, F=A iz

SV FF UG, SV A AN BE M Ar[ 9 055, 38 A
AHE(99. 99% ) BLAE A (LLT R AR AR
), LAHERR RV 2% NI ER 4y CO, , 3 il AR I >
60 L-h™" fFRI#RN CO, MREEREE )T , L il A Ff
MRA, EENE RGN CO, WERARL, 12 s
0 — R A

YA YA
ey il
COMEW S Lt
—
| [_Joo |
RR# TN CO MY

M3 Co, REWELETHE
Fig. 3 Diagram of carbon dioxide concentration measurement system
Bt CO, P AERIFRE A ().
Q = Z::l(cith) - ncyqAt (1)

X, Q:CO, A i mg; o R HRTT R G AR
R CO, WBE mg-L~"; ¢, Rt B AUERIC
SRR @ A CO, WREEEE, mg- L' n AR IC R
CO, WREBUERIAEL; Ar: CO, MR EEIC 51 A [B] B] B,
s; q: BRI R, Les 7
1.4.3 WA CO, AR

RANEN RGN, A E Y o i A VLY
FEAE CO, BB ANREITURIEAT , 76 1 25 A DU A5 1Y



3208 ¥

i

B % 35 %

CO, EAAFEYE IR RECR , e Oy, Pl it 2>
A (D) AR

AU R GEE A AR Co, A id
O, , HEE A (1) IHERR. Q, BAEMHIT,
— AR A IR LY RO CO, &, 5 —FR o3
AR R) CO, .

00 55 0y B2 AH L MIBERRAT LI CO, 7=k
I Qy, s A(2) TR E].

Qp = Qo — Ox (2)

2 HR5ITE

2.1 BAC #INEXTIBIEMR COD Z:BRA M50
2.1.1 SBR Ni#r5 BAC J#§ i A

RIELHE1T 100 A J8 , iF H 7K COD ~F¥4(E
MEBRFEEEME 2 Frn. A RIAF COD
EBRAN 12. 9% , 5 SCHR 4z 18 SEIRAR PR 1 b7
PR B H T B A DL K2 10% A2 47 06 45
M. BB R A A At 22, B A KD
Tl UE D AR A B T, X 2 SBR L AL BHACR A
R R B

B SRR Al C BN 5 ) COD 2= BRa R 48 T
A IS, B BAC ] L& BRER S MERE R A B,
X Imai 45 IR 45 IR —50 TR BAC X
N AR AT AR T e ] R B K AR B 2 R
LY 56 A FEY 5, R Al P ) A 4 B 4
e R S 7 SE R AT WL RN A W B 45 B8
8], 75 BAC J N #§ A0 FEASCRAL T SBR 7%,

*2 AEKREER 100 ©FEHAE, Hk COD FH{E
n COD B EFIE
Table 2 Influent and effluent COD average values and the COD

removal efficiency average values of different reactors for 100 cycles

COD FHI{E/mg-1,! COD EBR2R/%
FJ 2 N = = v
K K wAME KM CFE
A 656. 8 570.5 3.0 21.4 12.9
B 656. 8 526.8 11.1 25.5 19.6
o 656. 8 474. 1 17.8 38.0 27.7

2.1.2 BAC #img X}t COD LBRFR 1M

A, B, C RIV#RESHETT 100 A5 K
th7K COD 4nfEl 4 fros , Bt i KY€ i #s COD
FBRR R, O AN A RN %S COD KpR%
A%, B RN AR A EERCRAE T AL C I N 2 (8], 45
A7 2 B nT LIS 3] COD Y 25 43R 5 0% ke %
R IEAHECER.

WELE 4 T 3 AN A% COD Z2BR R bz 17 8
W A A, v LUK B, FES AT R0 1 ~ 40 I,

COD EBRFZRIE, FhnE KM C 4 COD
FBRRAENGIREFTE 30% 247, A LN #5HY COD Z2B%
TR, B VARG T AL C RN #i Z [H].
AT UL, 7RSS AT R0 0, 0 1 s A% & X BAC (14
PIROR BA I, 25510 5%, s 1T 91 i%
PV IR AR ], AT LLIA Sk A 9 43 i fig ) B AR — 2
TP B W B 2 S B S IR A DG SE &R DR I
YEF T30 COD 2k 3 5 16 1 e 480 fin 2 522 1E A 56
KR FERH 4TI 217913 BAC KU 4 N
TE PR B FH o 3 o

bt i 17 AR 1E hin, 72 41 ~ 80 JE I B,
C RN #% COD X BRIk shic k. K 4 vl U, #EK
COD Hh&e VA2, nl LAHRBR 3E 7K e B2 3 sh i 52 e,
K COD i 8l 2 72 46 P9 I R T 8, A 1 B9 4
SEOEHTRYEE. A RN A COD RIS A T}, vl fE
515U A Yt — 235 B A A . C RV AR
COD ZBRZAE 41 AW LUG B T M, 5 H AL B A
Vg LA, DA /0N, 5 17 1 e R B 5 e 2 T T B
B3 B W #E COD ERRRILAMGIEE , H
TFAGMEBA N /N, 32 W B VE T [ 04 5% i /).
FH AT L B 1T ) B 5 n 3 42 2 1) W2 6 A FH XoF
BAC AhFRALE (4 52 i % i 0d 5. {H I, COD Z:BR%
5% 5 BAC FEma 52 E A6 &, iR 5 25 F W
Kl 4.

7E 81 ~ 100 JEHH 2% KW 519 COD A FrEFA
S, I TR W A R O e TR A, RGN Ak
PEAE IR BB P4, v LICH BAC RV #5817
HEARE BB HeEE 3 A RN A B A BERUR (R
THAEHEL R C [V g COD LR, A UV 8%
COD LBRFHAL, B R hi#s COD ZpRFA T —H 2
). FEOHAERRE B B, T PR A 43 0 B MK SR 5% 1] BAC
JS2 O i A BB R | Wi s AN ASUASL T P Joe W B FH 5
M &b R ARSCSRE | ah  TA A  HCA T ) PR R
2.2 BAC Bt A= R F A 52
2.2.1 AEYIBEMEAYIY) CO, F7 A I E

FOEIBITR B, AL B, C UL # USR8 g
SCO, WAL 5 i, #h 28 B A A ) i 5
fE. 0 s kb CO, WSEAT 1 ~1.8 mg-L™" 2206, T
VA B2V Y v AR IR AW, CO, R (2 28
A AR SR, B PR T B I AR e FE 0. 8
mg- L™ 2540, BABH R N 25 P R 4r CO, T4 HEZS.
NBEWE ,CO, WA —A W W iy 3, SR,
B S B] A S K, S T R TR

RABERM T, RS = A & DA RMED



8 FEREIAE AW T AR BN B X S 338 IR WAL BISCR (1 5 ) 3209

750

COD/mg-L™!

400 | —m— influent

350 1 1 1

®- SBR

»— 100gBAC —A— 300gBAC

0 20 40

60 80 100

50

40

30 -

COD 2%

I

El4 A, B, CREHZHHK COD EF COD KBrE
Fig. 4 Influent and effluent COD and COD removal efficiency of reactors A,B,C

FIHRRIE = A= e A1 CO, BY SN, 7E 8 h Bt
A BEEIRE 1 h BUREIE AL B, C W g AR A H

5
- (a) AJTREZE
Lo4r
En
E 3F
#®
¥ 27 e
I
“ N,
0 1 L L 1 1 L
0 5000 10000 15000 20000 25000 30000 35000
5
T4 (b) B Rigd
T4l
2 3
&2
¥ 2 OB
S
NS,
0 Il 1 1 1 L L
0 5000 10000 15000 20000 25000 30000 35000
8
- (c) CRI2%
- 6F
W st
E
g 4r
®
Om 3-
o
’k o
! NoMES,
0

0 5000 10000 15000 20000 25000 30000 35000

1ls

5 A.B, C REBRSMESES CO, RETL
Fig. 5 Concentration of carbon dioxide in reactor A,B,C

versus time aeration with nitrogen or oxygen

H e, R IAE K/ T 00 R i 47, — A AW (8 h)
R U ST A IR AL B I3 B, R R AR TR AR
oy, RAMEREM T MY R A A,
U SA T 7 B ], O B BRI R T IBRARAR
i CO, AYFZMH. Campos AEUSTIR S I 95 W TP Bk
Fig S T LARETL S O, , IRk Im AR & UG CO, iR
FEGIRIE K, T LI R IR A T P AT CO, B
ok, BERES IV IE K | CO, HR B MR, & 2 FA%
T I ATRA WA K, 58 B Bl ad 7.

ARSI R TR TR SRR Co, R
i), S SRR TT LU A & A 943 CO, 4%
AR AW HIEAF COo, #ar. MAWRB WG,
CO, FFIGBEW M L1k | 1] B 1 7K v A5 LA I 6 9k 1k
Yo FRIH CO,, 3 B, B i B AL, B
Ji CO, WREEPGHE TR, % /WAL, nT LA
N TEAFHSY CO, TTRk R IR 51 A IE(E T %,
A, B, C RN #F CO, W2k, #F R B A RS
T RABERMGE R, UL E(E T LS 95 i
S CO, VR JE T iy 2 A

FIHAZ (L) F(2) 75 3 AN 25 HE< 8 h
[ CO, FoAt 45 N6 3, n] LTS 2 A= MR A A AL
Yy CO, P75 BAC B L IEMHE KR,
2.2.2  BAC $hinxd A W A A A 52

PE—2B T 3 $d A L B R R AR A



3210 AN 5%

B % 35 %

HVBSR) CO, & Qy iR, 5 B e iifsh BAC
BomEEAA K. C RN Qy i85 636 mg, T
BAC #it A% Qy H. {H)2, FiE BAC £
I, Qo 1A BT B, PRk, A el A5 381 1Y
Q, R EFas. nT ISR, A YRR Co,
TPl BAC B0 A3 I 3G n i 45 5, BRGSCAE
fEA P RS BAC #INE 2 IEAH KA.
#3 A.B, C RMNBEYERBEIY CO, FEE/mg

Table 3 Amount of carbon dioxide from biodegradable

organic in reactor A, B, C/mg

TiH A S A B SR #% C R RiAk
N 579 545 636
Qo 688 738 942
Qp 109 193 306

B, CJhids Qp HRT A Rhi#s Q, (ALK
5 R BAC RV s E YIRS T 2 A 014, R W
BAC J )i COD KBRFCRILT SBR[ by  J5L A
AR R E R R, @5 Z,BAC 1]
DLW 5B 5 SBR MEREfEABLY). 3 hE,
BAC $8i: K 11 J 1o 4 Eb A3 in /0N 1) 52 o 45 7 Sl
WA ML T £ BAC N &5 A ML %
PRACR — P EHZ R K. #i0 BAC B Xt CoD 2
FRACR R R B T W B 25 = 4 71, A
VIR A DL R A 242 .

2.3 BAC fhniiznn b B i A AR R R 43 b

AT B 25 8 118 3 B8 T DA A e it R S5 17 #4284 T
WA DLW 25 B 36 5 B0 & 522 1 AH 56 OC &R A i
R (HRSEIEAT I B, AL L bR R S B
BIEMHELR , XMRB LT M BAC LA L
YIBLI A0 £f B A T
2.3.1 AYEAg

£ BAC RGeS E W AR DL R fg K A b i
FIHLA , 3T LI A8 4 W B 35 1 e L A HLAD
i P e IR B BB 0 A3 2R & X Fh IR PR AR AR
PrFA 0 BRI A AR DAL e
R W mT DA 1 e A A W AR I R S E
Az R,

BAC BN AN [F) A9 S0 g W B 25 A ). 80
R R o0 A o K W R T M e R T A AL
TR 2, AT O AR W BRI T 22 0 R R, A EC R
CO, AT BRI SE 73X — f3, a1k 3, C M
WA PR ff B ek, =B Co, i, MM
Hu, BAC BEIE K S 2, HoA= ) A ok, Wk
SR R T RO /N RO N2, PR BT

PR SURT AR SR B oK oA B, e AR 5 429
R ARAE R AR BAR U, BAC BOMAE K1Y C B0y #8 % b7
JBUEW T COD 1 R BRBCER el il g 45 R an &l 4
M 2. FrlL, AW A& BAC BB 44 73 ff SBR
MERE A ML AR A T A

2.3.2  MEREREA P R BR

BB U o B 2%, SBR N 2 7E— AN A 3
) COD £ BEFAUN 12.9% , F& B B335 18 W F
FEAE R MEFE AT ALY, BAC AT I B 7K A4 H ) — 3
SYMEREFRA ML, ST KAWL 5 0 W i Ak s ).
XFF K Z 508 WL, 28 K 3 fl s (8] ] 3% Jn R fig
PP HIE BAC N A% 1] [ A 4 T s A7 R
) J5 SBR IV i e fife 358 /0 B MERSE it A7 ALY, 2 s
T H LR AR

S i W o % e 14 K nT DA KA HL A 15 B
[, 25T AT DL B 22 (0 A ML AS B B A7, BAC £
et R SN i R R R A 40 e B R MR i L)
HEZ. HILERE BT M B, BAC BOm&E K R
IO 2 A3 5 U VR ) A B SCR AR T A n /N Y N
#i. HT AR PR R E A W B Rl R AR BT LA,
FROEIBITRH B, 3 AN 1Y 25 B R 22 0 4 /N, ik
AR E 4. (A2, W RBIEW ML SR
BAC i iy IEAH X X R BAFATE. 260 Ea
BT, MERE A LA 1 22 B3 B 2 i3 1T B Bt BAC 4%
it SAE VY LR S EMEEKER.

2.3.3 UEMTEER

TP 2 P AR B K A4 i il S A 2 A K 00
A EYIT, B = A 0005 e ol L R i e X A fi
HHL . BAC it A s nT A i £
() ELA IR I B 8 5T, R Al A A B R T 4 A
R85 (AR A 3075 U A Ak e AR b LA A Y
T PE.

P LA A3 Bl T e s i 22 W R
BHLYZ AR AT, R, W B % A ML)
%, FEUEYI A R Z | R R R AL
L XS Z A S HCA P bR 25 BAC BN
BIEMXER. [5G 2, WAL BAC BEEA:Y)
O3 XE R F A LA AR AR SR X R A LA B 2
bR SFEGBREE 1T B B BAC BN S5AH P LR
BIEMXCR.

3 it

(1) SBR NS o B PE 5  BAC 2
NS BB UE W T COD i1 25 BR RCR I T 15 458



8

FEREIAE AW T AR BN B X S 338 IR WAL BISCR (1 5 )

3211

SBR S #% , A= W) FAE & BAC REfE A 1) 53 ME R fift
ALY HIARA A

(2) CO, F=E W] BAC W 8 tt SBR K2

WY ALY R 2 I H BAC Bl MOk,
AWy e it A B B R

/;\ )

(3) BAC 5 COD £ BRACR B IEA X%

SRS RIS ISR AL PRACR R T E R

S k.

(1]

[9]

[10]

[11]

[12]

Di Taconi C, Ramadori R, Lopez A. Combined biological and
chemical degradation for treating a mature municipal landfill
leachate [J]. Biochemical Engineering Journal, 2006, 31(2)
118-124.

Renou S, Givaudan J G, Poulain S, et al. Landfill leachate
treatment; review and opportunity [ J]. Journal of Hazardous
Materials, 2008, 150(3) : 468-493.

WA, BB, KA, & BRI E SR TEA R A
P s [ 1], P E PR EERE, 2007, 27(6) : 743-
747.

Buchanan W, Roddick F', Porter N. Removal of VUV pre-treated
natural organic matter by biologically activated carbon columns
[J]. Water Research, 2008, 42(13) : 3335-3342.

FITR, BOL, FISOR, S TS BT [ E AR P E
PESREOKBOR BT[], BRIEREE, 2006, 27 (10)
2040-2044.

Lim P E, Lim S P, Seng C E, et al. Treatment of landfill
leachate in sequencing batch reactor supplemented with activated
rice husk as adsorbent [ J]. Chemical Engineering Journal,
2010, 159(1-3) . 123-128.

Lee LY, N HY, Ong S L, et al. Ozone-biological activated
carbon as a pretreatment process for reverse osmosis brine
treatment and recovery [ J]. Water Research, 2009, 43(16) .
3948-3955.

M, BRIL, E&E. RE-EYIE SO0 R 75 o] Ay G
I EBRASTEL ], HETRAE, 2009, 30(5) : 1397-1401.
Chu W H, Gao N Y, Yin D Q, et al. Ozone-biological activated
treatment for removal

carbon integrated of precursors of

halogenated  nitrogenous  disinfection  by-products [ J ].
Chemosphere, 2012, 86(11) . 1087-1091.

Sirotkin A S, Koshkina L Y, Ippolitov K G. The BAC-process
for treatment of waste water containing non-ionogenic synthetic
surfactants [ J]. Water Research, 2001, 35(13) ; 3265-3271.

Oh W D, Lim P E, Seng C E, et al. Effect of initial biomass
concentration on  bioregeneration of 4-chlorophenol-loaded
granular activated carbon: kinetic and efficiency studies [ J].
Journal of Chemical Technology and Biotechnology, 2013, 88
(6): 1157-1163.

XLL, 22l md, 55 YRR 2,4-— A/

[13]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

BEPE(T]. BREERNE, 2004, 25(6) ; 80-84.
Aziz S Q, Aziz H A, Yusoff M S, et al. Landfill leachate
treatment using powdered activated carbon augmented sequencing
batch reactor (SBR) process: Optimization by response surface
methodology [ J]. Journal of Hazardous Materials, 2011, 189 (1-
2): 404-413.

Halim A A, Aziz H A, Johari M A M, et al. Comparison study
of ammonia and COD adsorption on zeolite, activated carbon and
composite materials in landfill [T].
Desalination, 2010, 262(1-3) . 31-35.

HME®, Bile s, XISV, % sRALREESLH ALAL A HR
WAL PR B UEW [J]. PRERAEA, 2011, 31(1) : 13-
19.

leachate treatment

Imai A, Onuma K, Inamori Y, et al. Biodegradation and
adsorption in refractory leachate treatment by the biological
activated carbon fluidized bed process [ J]. Water Research,
1995, 29(2) : 687-694.

W, RS, . USSR AR B ABS BARA: 7= K
(7). hEFRERE, 2012, 31(2) ; 254-259.

Campos J C, Moura D, Costa A P, et al. Evaluation of pH,
alkalinity and temperature during air stripping process for
[J].
Environmental Science and Health, Part A, 2013, 48 (9):
1105-1113.

Foo K Y, Lee L. K, Hameed B H. Batch adsorption of semi-

ammonia removal from landfill leachate Journal of

aerobic landfill leachate by granular activated carbon prepared by
microwave heating [ J]. Chemical Engineering Journal, 2013,
222 259-264.

Aktas O, Cecen F. Bioregeneration of activated carbon: a review
[J]. International Biodeterioration & Biodegradation, 2007, 59
(4):257-272.

Nath K, Bhakhar M S. Microbial regeneration of spent activated
carbon dispersed with organic contaminants: mechanism,
efficiency, and kinetic models [ J]. Environmental Science and
Pollution Research, 2011, 18(4) ; 534-546.

Kim D J, Miyahara T, Noike T. Effect of C/N ratio on the
bioregeneration of biological activated carbon [ J]. Water Science
and Technology, 1997, 36(12) . 239-249.

Walker G M, Weatherley L R. Bacterial regeneration in
biological activated carbon systems [ J]. Process Safety and
Environmental Protection, 1998, 76(2) : 177-182.

TR, T, WP, S [ E A W e e Ak B R R A
TGRORIAIATEEATSE[J]. BRBIRAE, 2007, 28(7) : 1490-
1495.

LT, TP, E A RIS S Py U B S 2R W R
R EERA LSRRI T]. BRI, 2007, 28(4) : 777-780.
Miserez K, Philips S, Verstraecte W. New biology for advanced

waslewater treatment [ J]. Water Science and Technology, 1999,

40(4-5) . 137-144.



HUANJING KEXUE Vol.35  No.8

Environmental Science ( monthly) Aug. 15, 2014

CONTENTS

Chemical Characteristics in Airborne Particulate Matter (PM,) During a High Pollution Spring Dust Storm Episode in Beijing, Tianjin and Zhangjiakou, China = «:eeereeerereessnensnnenens

+ LIU Qing-yang, LIU Yan-ju, ZHAO Qiang et al. (2843)

Distribution of Atmospheric Ultrafine Particles During Haze Weather in Hangzhuu e CHEN Qiu-fang, SUN Zai, XIE Xiao-fang ( 2851 )
Effect of Meteorological Factors on Characteristics of PCDD/F Pollution in Guangzhou DU Guo-yong, SU Yuan, REN Ming-zhong, et al. (2857 )
Atmospheric CO, Data Filtering Method and Characteristics of the Molar Fractions at the Longfengshan WMO/GAW Regional Station in China «+«+eeessererseseremesnsnsiennesnnscenneene
............................................................................................................................................................ LUAN Tian, ZHOU Ling-xi, FANG Shuang-xi, et al. (2864 )
Influence of Atmospheric Transport on Air Pollutant Levels at a Mountain Background Site of East China «++++«sveeesesrevesssensnennsenens SU Bin-bin, XU Ju-yang,ZHANG Ruo-yu, et al. (2871 )
Determining the Concentration of Coating Solution Attaching to Honeycomb Denuder in Summer in Tianjin =~ +:«seseeseeseeseeneneenenens ZHANG Shi-jian, JI Ya-qin, ZHANG Lei-bo, et al. (2878 )
Characterization of Lead Size Distributions with Different Process in Lead-Zinc Smelter ««++++sssessessssrssismnimiimnnii, LIANG Jun-ning, LI Wen-hui, GE Yi, et al. (2883)
Effect of KI Modified Clay on Elemental Mercury Removal Efficiency «ereeeseseereerssrememenenmineni SHEN Bo-xiong, CHEN Jian-hong, CAI Ji, et al. (2890)
Characteristics of Odors and VOCs from Sludge Direct Drying Process — «eesesseessesesissenensninineninnine e CHEN Wen-he, DENG Ming-jia, LUO Hui, et al. (2897)
Research of Early-warning Method for Regional Groundwater Pollution Based on Risk Management +«+«ssxssereeeeseresensieniencneninenns BAI Li-ping, WANG Ye-yao, GUO Yong-li, et al. (2903 )
Dynamic Response of Riverine Nitrate Flux to Net Anthropogenic Nitrogen Inputs in A Typical River in Zhejiang Province over the 1980-2010 Period -+ ZHANG Bai-fa, CHEN Ding-jiang ( 2911)
Research on the Influence of Urban Land Use Structure and Pattern on Nitrogen, Phosphorus of Wetland Water Environment in Xianlin New Town of Nanjing «+:eseeseeseereseresseresienenenn
.................................................................................................................................................................. CAI Chun-xiao, LIU Hong-yu, LI Yu-feng, et al. (2920
Profile Nutrient Distribution and Sedimentary Characteristics in Typical Marshes of Sanjiang Plain «+-«+eseseereeressesienenennininenninicnens LI Rui-li, CHAI Min-wei, QIU Guo-yu, et al. (2928
Source and Contamination of Polycyclic Aromatic Hydrocarbons in Surface Soil in Karst Underground River Basin = ++«+sesseseeeesesseneenenens LAN Jia-cheng, SUN Yu-chuan, SHI Yang, et al. (2937

ZHANG Tao,PU Jun-bing, YUAN Dao-xian, et al. (2944
++ XIAO Ke,SHEN Li-cheng, WANG Peng ( 2952

Diel Variations of Hydrochemistry and Influencing Factors in a Surface Stream in Subtropical Karst Area, SW China

)
)
)
)
Hydrogen and Oxygen Isotopes of Lake Water and Geothermal Spring Water in Arid Area of South Tibet - )
Preliminary Research on the Feature of Dissolved Inorganic Carbon in Wulixia Reservoir in Summer, Guangxi, China =««+«+«ssseereesseenenenenenenee LIU Wen, PU Jun-bing, YU Shi, et al. (2959)
Distribution of Heavy Metals in Xiangsi River Valley of Tongling, China - -+ CHEN Li-wei, XU Xiao-chun, WANG Jun, et al. (2967)
Volume Fraction of Gas Vesicle and Floating Characteristics of Cyanobacteria in Taihu Lake Under Different Pressures WANG Wei, CONG Hai-bing, XU Ya-jun, et al. (2974 )
)
)
)
)
)

Degradation of Dimethyl Phthalate by Ti( IV ) -catalyzed 0/H,0, Under Acidic Conditions *++-* *+ GAO Yan,SHEN Tong-dong, CHEN Yao, et al. (2980
Influence of Tnorganic Tons and Humic Acid on the Removal of Pb( Il') and Hg( 1) in Water by Zero-Valent Iron SHI Qiu-ling, ZHOU Xin, ZHANG Jin-zhong, et al. (2985
Synthesis of Hydroxyapatite/ Magnetite/Zeolite Composite for Congo Red Removal from Aqueous Solution +«+«+++sessereersenesesenenesinenns FANG Qiao, LIN Jian-wei, ZHAN Yan-hui, et al. (2992
Corrosion of Stainless Steel 201, 304 and 316L in the Simulated Sewage Pipes Reactor +«++xtsveevesssesssssimsiiniiiiiininns BAO Guo-dong, ZUO Jian-e, WANG Ya-jiao, et al. (3002
Experimental Study of Adhesion Properties Between Membrane Surface and Humic Acid During Microfiltration «+s«sseseeseesesesssenenisenne WANG Lei, WANG Lei, HUANG Dan-xi, et al. (3007
Coating Modification of Anthracite Substrates in Vertical-flow Constructed Wetlands by LDHs Synthesized from Different Metal Compounds and the Nitrogen Removal Efficiencies «++e+-veeeee
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Xiang-ling, GUO Lu, CHEN Jun-jie, et al. (3012)
Atrazine Wastewater Treatment in a SPG Membrane-Aerated Genetically Engineered Microorganism Biofilm Reactor —«+s«+sessesseseeseseereens LIU Chun, GONG Peng-fei, XIAO Tai-min, et al. (3018)
Influencing Factors for Operational Performance of a Biofilm Reactor with Microbubble Aeration Using SPG Membrane «:«+:esveseesvesesneevseneee ZHANG Lei, ZHANG Ming, LIU Chun, et al. (3024)
Variations in the Active Characteristics of Sludge During the Operation of an Aerobic Membrane Bioreactor and Their Effects on Membrane Fouling «++eeseereeeseesereneenmienensninincnnnnn
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHEN Xuan, TANG Bing, ZHANG Zi, et al. (3031)
Effects of Anaerobic Feeding Period on Nitrifying Granular —«+s«+«+sseeesessersensssmenennimiinsninisss e LIU Wen-ru, YIN Fang-fang, WANG Jian-fang et al. (3038 )
Influencing Factors of Sludge Liquor Treatment in UASBB  «+eereeseeevsessssusnssimnimiininninniniiiis s LI Ya-feng,MA Chen-xi,ZHANG Chi (3044 )
Background Values of As and Hg in Surface Dusts in the Vicinity of Kaifeng City and Their Application - ++« CHEN Yan-fang, MA Jian-hua, DONG Yun-wu, et al. (3052)
Concentrations and Health Risks of Toxic Metals in Surface Dust in Kindergartens of Beijing «+v+sseesresreseeremenrsnmsinsininsininnenns DUAN Heng-yi, WU Ya-tao, WANG Juc et al. (3060)
Polychlorinated Biphenyls in House Dust at an E-waste Site and Urban Site in the Pearl River Delta, Southern China: Sources and Human Exposure and Health Risks -+
............................................................................................................................................................... ZHU Zhi-cheng, CHEN She-jun, DING Nan, et dl. (3066)
Reponses of Soil Total Organic Carbon and Dissolved Organic Carbon to Simulated Nitrogen Deposition in Temperate Typical Steppe in Inner Mongolia, China «+++-+++s+s+- -
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" QI Yu-chun, PENG Qin, DONG Yun-she, et al. (3073)
Effects of Different Fertilizer Species on Carbon and Nitrogen Leaching in a Reddish Paddy Soil = «+sx+seseeseeseessemennmmenensininicneinns LIU Xi-yu, ZOU Jing-dong, XU Li-li, et al. (3083)
Effects of Low Molecular Weight Organic Acids on Speciation of Exogenous Cu in an Acid Soil «+eerereseeresesesnssnienn HUANG Guo-yong, FU Qing-ling, ZHU Jun, et al. (3091)
Evaluation of Compounding EDTA and Citric Acid on Remediation of Heavy Metals Contaminated Soil YIN Xue, CHEN Jia-jun, CAI Wen-min ( 3096 )
Soil Biochemical Characteristics in Different Ecological Systems and Their Relationships with Soil Respiration and N,O Emission -w+r+eeseeeerereeneeees CHEN Ling, FAN Hui, JIANG Jing-yan (3102)
Contribution of Different Processes in Wetland Soil N,0 Production in Different Restoration Phases of the Yellow River Estuary, China ««weseoereseererressrmsennesinscnnisnceneens
......................................................................................................................................................... SUN Wen-guang, SUN Zhi-gao, GAN Zhuo-ting, et al. (3110)
Effects of Combined Applications of Pig Manure and Chemical Fertilizers on CH, and N,O Emissions and Their Global Warming Potentials in Paddy Fields with Double-Rice Cropping -+
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Cong, SHEN Jian-lin, ZHENG Liang, et al. (3120
Influence of Ozone on Snap Bean Under Ambient Air in Two Sites of Northern China —«+xseesessessensessenensinsinensinienens YUAN Xiang-yang, ZHANG Wei-wei, SUN Jing-song, et al. (3128
Arbuscular Mycorrhizal Symbiosis Influences the Biological Effects of Nano-Zn0 on Maize = «++s+essseseresssssesssenenninsisisnninienen WANG Wei-zhong, WANG Fa-yuan, LI Shuai, et al. (3135
Effect of Arbuscular Mycorrhizae on Growth, Heavy Metal Uptake and Accumulation of Zenia insignis Chun Seedlings «++«+++eseesessereereeseesnene LI Xia, PENG Xia-wei, WU Song-lin, e al. (3142
Effects of Phosphorus-containing Substances on Arsenic Uptake by Rice «eoveeeeeseserssssemenininniiiisne LEI Ming, ZENG min, LIAO Bo-han, e al. (3149

ANG Xiao-nan, LIU Zheng-tao, WANG Wan-hua, et al. (3155
+ LIU Jia-yu, XIAO Wen-feng, LU Li-ping, et al. (3162
Isolation, Identification and Characterization of a Diethylstilbestrol-degrading Bacterial Strain Serratia sp. -+ -+ XU Ran-fang, SUN Min-xia, LIU Juan, et al. (3169

)

)

)

)

)

Ecotoxicological Effect and Soil Environmental Criteria of the Heavy Metal Chromium( VI) -+ )
)

Distribution of Polybrominated Diphenyl Ethers in Wild Crucian Carp and Exposure Estimation of Dietary Intake ««+eseeereeesrsesenneeens WANG Jun-xia, WANG Chun-yan, LIU Li-li, et al. (3175)
)

)

)

)

)

)

)

)

Promotion Effects of Vitamin B,, on the Degradation of 2,4 ,4'-Trichlorobiphenyl by Nostoc PD-2 -+

Cloning of Full-length ¢DNA of HMGR from Gobiocypris rarus and Analysis of Its Exprcsswn Profiles in Male Exposed to Pentachlorophenol  +++ DENG Chuan, MAO Si-yu, XIONG Li, et al. (3183
HE Qiang, WU Qing-qing,MA Hong-fang, et al. (3192
LI Kun-quan, WANG Yan-jin, YANG Mei-rong, et al. (3198

Effects of Algae and Kaolinite Particles on the Survival of Bacteriophage MS2
Adsorption Kinetics and Mechanism of Lead ( 1) on Polyamine-Functionalized Mesoporous Activated Carbon

Influence of Biological Activated Carbon Dosage on Landfill Leachate Treatment ««+«+-veeeeesseereseseemenennenininsinsniinssns e CUI Yan-rui, GUO Yan, WU Qing, et al. (3206
Effect of Economic Structure Adjustment on Pollution Emission: A Case Study of COD  «ereerrerrerrrerensemmenenennincnenneneens LI Ming-sheng, ZHOU Lei, CHEN Yuan-hang, et al. (3212
Reasons for the Changes in Anthropogenic Lead Flows of China «+se-«esesessessersesssemenmsssinissiinis MA Lan, MAO Jian-su (3219
Discussion on Reduction Potential of CH, Emission Intensity for Early Off-take Practice of Grazing Yak = «+veoveevevereseserveneeenns WANG Shi-ping, Andreas Wilkes, WANG Ya-yun, et al. (3225
Review of Dual Stable Isotope Technique for Nitrate Source Identification in Surface- and Groundwater in China = ++«eseeeseeseereeseeesienenees XU Zhi-wei, ZHANG Xin-yu, YU Gui-rui, et al. (3230



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
S 2 SE vzl 5B =z =q
AOKE  XER BWE BRET & S MEH
— =g N N N -
PREFEIE BmAE 2 AR RS Rl Fokd w B
ya ¥ Y o
WO 6 s O W W W MR
-
w3 ENVIRONMENTAL SCIENCE
( I;'JEJJ{?J‘N;J;;:C;: EETQ(ULT{E) (Monthly Started in 1976)
0144E8 A 15 H 35% sy Vol.35 No.8 Aug. 15, 2014
F & hEPFERE Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
B Rl A% FTE 2N 22 Co-Sponsored by Beijing Municipal Research Institute of Environmental
AT R BT AR P B 2 W5 B
A = - - Protection
e % WK B T School of Environment, Tsinghua University
. BAREAE) G E RS i:ll:o;-m o b g:YE[?rll\It(J 'le-}]l:and f Envi tal Sci (HUANJING
. e s s . ite y e Editorial Board of Environmental Science >
BT 2871 (R4 (HUE DU 1
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
qE 3 =3 Printed by Beijing Bei Lin Printing House
BN R 3 4T JbntdeAkenml
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EsEET PEERERRS BAF Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	前.pdf
	8fm.pdf
	ml.pdf

	20140852.pdf
	后.pdf
	yml.pdf
	fd.pdf




