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Abstract: In this study, mangrove ( Kandelia candel) seedlings were planted in sediments contaminated with a series of
concentrations of PCB47(2,2’,4 ,4’-tetrachlorobiphenyl ) and PCB155( 2,2',4,4',6,6’, - hexachlorophenyl). The ability
and mechanisms of Kandelia candel to remediate PCB47 and PCB155 were studied. At the end of a 180-day experiment,
the residual concentrations of PCB47 and PCB155 were lower in the sediments planted with Kandelia candel than in non-
planted sediments. The residual concentrations of PCB47 and PCB155 in planted sediments were 53.99 —528.37 pg-kg ™'
and 68.25 —682.90pg kg ", respectively, which were 10.40% — 15.46% and 6.10% — 11.94% lower than control 1
(with addition of HgCl,), and 7.70% —12.85% and 5.28% — 8.27% lower than control 2 ( without HgCl,). Kandelia
candel could take up PCBs from the sediments, and generally took up more PCBs when PCB concentrations were higher.

The concentrations of PCB47 and PCB155 in Kandelia candel were highest in the root, followed by the leaves, and lowest in
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the shoot. The accumulation of PCBs in Kandelia candel leaves was from two pathways. Root uptake and transport to the
leaves was the main uptake pathway in the sediments with higher level concentrations of PCB47 and PCB155. Volatilization
from soil and uptake by aerial plant part was the main uptake pathway in the sediments with lower level concentration of
PCB47 and PCB155; Root bioconcentration factors ( BCFs) of Kandelia candel for PCB47 and PCB155 tended to decrease
with increasing concentrations of the contaminants in sediment, and the BCFs for PCB47 were larger than those for
PCB155. The BCFs for PCB47 and PCB155 in Kandelia candel was highest in the root, followed by the leaves, and lowest
in the shoot. Results from this experiment indicated that removal of PCBs from contaminated sediments by mangrove species

Kandelia candel may be a feasible approach to sediment remediation.
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ZRABRIK (PCBs) J& T U MR A MEA HLI5 Yedy (POPs ) e A A vl B B B M1k & 4 (PBTs)
AT RAE S A ) & R RO E A B e X B AR R B A R M fE E MR . Rt , PCBs {5 34 )
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T3 T4 Jg 4 AARIRIABEALIRAL, HRBE 53 5 AP TR PCBs 1508 MU PR (i) L e (L 5,10 45 F0 15
£, B 180,900 ,1800 pg-kg ™' F12700 wg-kg ™' ; YT+ PCB47 F1 PCB155 ¥k FE 14 90,450,900 pg-kg ™
11350 peg-kg™' o I UWTFHTK PCBs 5K T L i W UTEIR G : (1) K L5256 F i) PCB47 Hil PCB155 4%
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1: 1 PSR AN IE O Be v W (DR AAE & ) 1 20ml IE CGeia M (KRS ) , B R A, B0, B I BB T ie it 2%
R 40°CHEIR TR REBORM S £ T, FIEC A A 2 2ml; F 60ml 2} # A 20ml YRETER (/4746 ) B2
UE, IR¥E 2min, B ENZ, FETRERRRER, EERKEZHRRIZ2TE )G 2% FAHKE RIS BEM
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TR, AR 1pl, BN AR R R E RS B o & 4 43 Of B B () % B I o 19 45 4 43 i 47
M, IR EE A IR X & A T e & DURIAE S - PCB47 Il PCB155 [ RIS 40510 8 93.27% (n
=6,RSD < 4.46% ) #1 86. 68% (n =6, RSD < 3.90% ) ; 4 ¥ #¢ & & PCB47 F1 PCB155 f) [a] i 2 43 51 Ky
90.47% (n =6 ,RSD <3.60% ) #1-~ 84.25% (n =6 ,RSD <3.94% )

1.6 sk
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Bl 1 /2 180d JEARME T Bk A A AL 3R Fixs BRUTARY b PCBs R BBWKEE . BB 1 ATLAE ), BEE AL FRYR B 1Y
s, YUY i PCBs FBREE EZ WG IN . A0 RXF R 1 (CK1) F5R B YR B fe i, W HR 2 (CK2) R R
R BE LR, ARAH T Bk Ah B9 DTAR 9 Hh PCBs 5% B ¥k BE B fIK, PCB47 F 5% B Wk B L X BB 2 (CK2) i 7. 70% ~
12. 85% ; Ft%F R 1( CK1) fi§ 10.40% ~15.46% ;PCB155 f%% BA Wk BE LL TR 2 15 5.28% ~8.27% , LN R 1 4%
6.10% ~11.94% ,YiHATE PCBs LR R A& TH S KIMTEA .

H & 1 3RR] LUE Y, 2 180d ZL3E ARFP T Rk AR I TTER I ZEAS [R] Mk BE AL 3R 28 p PCB47 f5% B8 Mk B Oy 53. 99
~528.37ug kg, GHWIHEYREEAH LG, PCBI5S fFR B YR Ty 68.24 ~682.90pg-kg ', MH[FEI AL HYR T, PCB47
F5R B8 Wk /N PCBISS , 16 BAFK Al X PCB47 ()R BRVEFIZE KT PCB155,
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Fig.1 Residual concentrations of PCBs in PCBs-amended sediments(180d)
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H A R

YT 5 Y ek B s (40 T3 F0 T4) , Bk AfifA& Py PCB47 F1 PCB155 F- 25k H AR 2 TR H ik
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Fig.2 Content of PCBs in root, shoot and leaves of Kandelia candel seedings(180d)
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HE 3 W LAE i, B PCBs A B R R RS VIR PCBs HFR B BA X, BEH VURY+ PCBs Sk B &
AR R, AR B T 4R R BREAG , Gl S AR S AT A B AR AR X PCBs BB SR S ULARY PCBs MR BE SAAH R (rocpsr =
=0.9446, rpcyss = —0.8264) , M ZEFNH (9 5 R R EN ZBUCHEME A RGBS mE 3 BT RUA S, B
AFIFRALXT PCBs A9 & 48 R B/, PCBs B A 8 4 R BRI K, R 2, Z5 80/, A2 BRI & 48
PCBs F{j R KHBAL

H1 [ 3 AR AT AT i, Bkalixt PCBA7 il PCB15S H) & SR 4AFAE REA H R G 0UF A Rl 2 Ak - 4 R AR B TG 18
PCB47 i8¢ PCB155 , 7EAE Y HAS [RIFRAL A9 B SR H R AR R, BIAR > i > 285 K [R) Z Ab A8 T4 ] e BE Ab 3 2%
PFT ,PCBAT (A=Y s 8 R 40, Tt AR (2R M 3K T PCBLSS, i BHAK Al X UL AR A H PCB4T B I i B 2
YEFE5R T PCBISS,
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Fig.3 BCFs of PCBs in root, shoot and leaves of Kandelia candel seedings
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V2 W O Sk Y A TE BB (2 i 145 PCBs I[%M% . Ryslava S87E PCBs K35 YLy T3 3RAE
TR RZEMEETE 6 N H G R IARME T E K L3 PCB Fvk BB BRI, SR SHEYARAE ALK -
HEAE LA T 34% ' s Dzantor ZEBF5E T 7 FhAEHINT PCBs (LR AE T, 45 SR K W, 14 2 B 250 5 K50 R
+4Erh PCBs R ™ ; Chekol %353 % PUBRIGHTSE T 3 Fh G250 4 FhBE2K45 7 FiE#I%T PCBs (Aroclor
1248) 154 i T IIIB B AR, 2t 4 N H TR 5 , RIS R AR Xt FRAR H , T SRR A 4 B AL 38 o
PCBs (5 W[4 A4 B 4275 ;Epuri 1 Sorensen [IHF 5T B, Ml T #4913+ PCBs (Aroclor]260) )
B GR TR Y M B o ABFSTSs RN, B BEIE TS U PCBs 2%, 218 180d B4k
BB T R R TUAR P 2 IR IR B vk U A T B

FYIX PCBs {5 A B AT fg 2+ 3 rp PCBs 2B f0 3 B R > — , PCBs 1] LUE IR 2R 3 A M)
1A, I BEZE R RIS A BB ) 25 % 1), 9 40 Sawhney 1 Hawkin BF5t £ BAZERSE JEH AL T MZE T RN T
KEHRERFERY™ ;Zeeb ZEHFFE T 9 FHEYIXT Aroclor 1260 $REUHI AT 17, 45 S 3B 3 Fhashi = Bl gAY
M3 $REL PCBs fAkREw , EERFE BT R RIL PCBs I [ 253 4™ ; Chu ZHF5T % 1] PCBs
] LLE K IR B 2 i A P 2 RIK ARG N ), PCBs 0] LA I & 3 A2, AR5 @t S 24 FUBORL 25 TR
B i R R BT S AL R M AR AR % 4 Chu B9 R KRS H o PCBs RIE TS
i PCBs AITUIHE  BEFEHITAN , KU AR J o PCBs (9 EZRIE™ ; 1oh, PCBs 38 7] LAE
AR R S b AU TR RS o ASHFE G R W, YUY TS Y My vk B B 6 (i T3
1 T4) ,BkiffA& N PCB47 F1 PCB155 FZ23k BAR R MUTERY) A R 3 1) ZE A& 40 , 24 DR Y Hh 5 e ok B 4%
fIGET (4 T1 F0 T2) , Bk A&y PCB47 1 PCB155 3 i A R N UCER P v WO 1) ZE &40 BT o5 199 L8138 /0, T
FERE S ST R s AT KB, 1853 R R 3R 42 A B4 P9 59 PCBs , ZEAR 1 1k 1A 7S (] 35
BrEIFR B HAE R, e PCB47 382 PCBISS ) ZFEIIRM > 1> (& 2) . 14k, T PCBs 15 4T
Py (TO ) BKAAR PG E] PCBs M9777E , T EL F T SR4E FOBK A 4 B R 4 PCB47 1 PCBISS , B TO Kb 3k
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HiAR Y PCBs SRIE T Hb_E 3B 5izkn , X 5 Lin FIBFR SR AH , Lin HF5E R, AFRERE PCBs 2
g SEFRE R TR

H a8, YR &R A IS R PLE R EE T2 T o B EMREVEYE R RIAER ALY
53Rk B R (Kow) A %, A iR —Fh b & 4 logKow > 5, MIARAEGAE Y B ik ™, B8 i S —Fif
A1 2 R R BRI R WK 5 X R F 3 URL ) b, WA RO FE B8 AR AR . Bell and Failey BF5T 48
H, BB K logKow HIALEY), R ATRERBIER B, LU Z Iz @™ . A AR E BRI MLEE,
Puri ZBF55 15 1, logKow > 5 FI5 4 th REBAE Y MU FLE 5, AR5 45 15 Puri 45184, B4R PCB47
1 PCB155 () logKow {EI KT 5,50510 5.9 F1 6.7 ,{BAT BEAS B L WA Rk At BT I SO H- A% i o

A W R ffe 2 3% b PCBs KBRS —i& 48, 4 Al 38 o 38 I A 90 i B0 L 3 e A A ) A G A9 9 1k s
AR A R B LS H S/ 3 PCBs fR&AR "2 ) {4 Chekol ZEHF5T & TR, #) FOAEAE T LA B 25 402 B A
AR AN IR LA R B AT 7 , SR AR PCBs BB ) o ARBIFIT R I, A0 B E R % R 1 (Chn — 44k R A Bl 1%
HEYITETE) PCBs MFR BV E R R, Al BB PCBs MYIEAE W TH AR 4, % BR 2 ORI — & 4k5K ) MBR BRIk
BRI, KBRERE, TR M E SR, AR A T B Ui PCBs 5% B VR B & AIG, 2B
BEE , RHED WS /EFE A AT PCBs 15 £ UTHRYIMEBE .

Y EERE(BCEFs) & FTH Y& E 68 1 PEM 5%, BCFs K R B Y X5 Y ¥ ) & 4E Ak 71
B REARTI R E R R Y R T RS TR IR A B B N T ARG, (B A P £ 3F
PR BB S HARK M TS BRIEAX" ; Wang S N7EE ¥ 5L T ,BCFs £F% TP IS EYS
B30T T R, LR SR M R B Y s S AR R B, M AR R B T (RCFs) BEE
T Z ISR S BN T T, I BAER — Y LIRS h, 3B RCFs BNTFEEDY . ABIRE 3] 51t
TIAHRIRZEE , FR G R R AR AR X PCBs M E 4 SUTFY PCBs & & 2 MAHR, Bk fAHN PCBs KEES
HARKMUIRY & ER2IEMHR, 7882 H Ekmx PCBs ) BFE 2 5 KAE (BIME) BIFR S, BARRE A H
FkanfAR P R PCBs BB ®{E, BCFs B, A = AL 3, Bk an A iy R PCBs & 33k IRE , A fE
ARSI 2 /) PCBs, i BCFs 3K AR IR R, 7E R — YT R 5+, PCB4T WA B HE R
BKTF PCBI55, HIGi /& PCB47 ik /& PCBISS , ZEAHY) AN RIFR AL B L HoE AH R, BIAR > it > 28, &
WFoE 45 R R WA LAWY IE R PCBs 15 3L TR W4T 1), (E SR BUA Fp 7 6 SR AL % B R 9 7 ik — 25
BT
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