ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

i
U
.
I

2013

RERFERESISHEHSR RO EH
4 4 & K B U




W % B 3 CRTE O

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20134 1 H 15 H

H &
K =755 X A B RS S S AR LAERIFGY ooeeerrrmmmnmmmeeeneenmniniees FUH EBY,EA KE,HEHC 1)
I DK - CBURLA) PMmq:ﬁmw S WKE,FEE M KBE EAF( 8 )
T L Gt Iy & 1 R a9, REFA, EHE DFATFH, ERE( 15 )
AL AR B I ] 26 JBE SR AL IR S, SO, F NO_FEZIE]  +vvevvesesmeessesssieiis i Ful kRE,EEH( 21 )
S B A A T AN PSR KR8 - 28 R A EE e EE, EHA, KA, EE( 27 )
AT/ G, TR LR L S A AT BB 2R Z M BRG] weevvvmmm e ettt sttt
R RIS XA ETE BT, 254 A%, el HE SHEE,ZH%( 34 )
WP P 5 B A E BB TSGR wovovooeovess oo ool WAk, X BAE, B ER( 39 )
B 7 W I 2 SR K R AR (DMSO) TR BE AR AT +vvvveeeeemmmmmeeeesnneee e 3@,3&#,%%%( 45 )
2010 FEFKTER T O O AMNEEL CDOM [ =i 08 Y MG AT IR TR coeeererreree e
................................................................................. EITL, RS E FEE, BHE KEN TRE( 51 )
LTRSS RIS R a WA S BN - FM, F2 =M, 2, K, ¢ BE B FEE HFA( 61 )
JETF HILA-CCD BRI EDE AL T AIIIE -++vvooeveeeeeeeeenn FER, ERM G RER, W, AR, E( 69 )
PR T R IR AU RTTE - coevoeveneee e Bwe HVE RAT, R, T8 BAN( 77 )
Rt N o i L BETL I R R, B E( 84 )
S RN B A8 RS 2 AR ] ovveeseessosis s R, EAMK, FREEES, BRT( 91 )
WHLUUBU R R TCREIEHE (R AL T HIIL oo B RER, NTR A, W 0FL( 98 )
PR LUK PEFE 2 X A ST 8 A5 S5 JEPP A oo vevessensseessssnsnnisi KE, RIS, AR B S E( 108 )
YSTT K e JEI ) ST 4 B S Tt G ZS ] A A vvveeeeeersesmsmmmmnmmeenetee e e s ettt e et AL E ki w116 )
B U5 S D K TR 8 A0 AR A voevoeeeeeesneenoe WA, %R AT R, AR 121)
N | ST B P B R R DU A LR 2 G BRI MAIERIE - vveverereeerees et
................................................................................. XIEYL 40 W A VB E 2 E L EHAE( 129)
ST TR RE ORI R 3l ) 58 SR P TR BRI SR e PRI KB AR BN TR W, A ( 137)
@@QEHE] Marinobacter adhaerens HY -3 é}%éﬂzﬁgj-qjﬂj]%%ﬁ%{t@ﬁ;ﬁﬁ ...................................................
....................................................................................... Tk, ;j% HoEEH EdE ER( 145)
IRRERFF RIS LR BB T PE A RAIR o vevvvvoenninnn A AHH, TR TE L KR 150)
A 5T A EE R LR X 8 PR/ INER A K R A B SEIR] oeeemmeemeeesmnineneeens WEE R, LA, A (156 )
T8 H KA A WK TR 5 2 VT I BT weveeeremmeemeneeneeeneeeins EXMA W[ B E W E A, B 163 )
RERATHLII AR RS o3I bt 3 Al MR KX RIIE LA £ T 2P s e S - WEM M, b, EFAE( 169 )
NG % JU s LIS AN [, S YR C0s 2 R REH K, EA A E (177
FET MR U4 TR RIS G B GUIFST coeveereereererreermemmmmmemtretirtiiiieeeieeeeene, @ YR xEE,ENE(182)
TR TI0, HerL AL HFLAE TG BN I ZEBTGE - vereeeeeeeee e KN DA v 188 )
FE K LIRS RS T T 78 B NERE IR G AT - v eereeeermeeeememeseseene s R BN BB (194 )
B 7 2 TP AR P AR e vvveeenseeens s Wk i, KB, K, KT, ZAR(198)
R [ U BB e i Xt TR 75 YR B BRI NJOTZ R B BAI v vevvemee s HE B A (204)
*%U%%F“/E{Jﬁi/i\ﬁ#ﬁtﬁ(&ﬁﬂfmzﬁﬁﬁ@{ﬁ PEBYRZMR] <oeveeeeeeemeeeeens IR INEE R, W AR, D TR 209 )
W& A2 778 L O RO S0 0 X W R ARSAE S S e BIEE, T TR, SR A JTE R, FERME( 217 )
B0 T AT AR K S T B SRR - evvvveees e b L B, AR B B3 U (226 )
TG PE AL A R KPR G BIIETE oo TXHEA, REE KRR, LW ( 231)
AU S T 0 AR S A 5 O R GO AIT oeveeoeeessreensseneen RSN TLR TN IR
FE XS EE R B P A AL S TG YR FE v FERAD L TR, HBEAE( 244 )
ST 3 D 7K £ AR PN AR 25 5% B8 IK S E 2 S A B KU B wevveereemmmmmmmmmmmeneennt
........................................................................ FREE, AK NESL BB, NS, R XE, %26, HE(251)
ZRNNFR I (MERA ) AL — LA 25 —Ieii & PPBEAR IR oeveeseeeeeeeeeeee B R, XU RR K, KHE( 257 )
HIH DCCE- KI5 A STk A - T B oo Bk, HEH,FR, D ERLEF, BT ( 263 )
NG ) N E=A =W O 31 0) A L LT PO T OB EmAX(271)
I [ I 5 ok - SEEE A AT AL T BT - e eveevemmmmeeeeeemmniiin e eeeieiiiian W KEA M, R EAM( 277)
BRI M - AT HURETE £ 501 S TV REAT HUBRAR BRI woveeeoevenenensnsses EAA AT, Pk, BEE (283)
= ﬁ]{j||@&{ﬂi@ig‘g7ﬁmﬁﬁﬁﬁéﬂ/\ﬁ;ﬁﬁﬁ ...................................................... FHRE TEE,FHH(288)
B A ST IR A i B ) B PR FE - [ RT BB B FE ARTIFGT «ovvevvrrmmmrreermmmmnii sttt s e e
........................................................................... FHLOKNEE FRY,RE, xR EEE, A F(293)
A 15 e AT B IR AR PRI oveeeeoee Mok hr, B U BB 0 BB B R R B B ( 302 )
TEE Fe(OH_)’zFﬂ FeO 4/\{)Lﬁj< As PALZERREL <o veeee e T X ’E//I\%’ %’fﬂ(’{%( 308 )
FRFIAE AT AME M EL R AE K | Z2 00 A WVE IR «oeeeerremeemremeeeee e i FEE, w5 (315)
5 RV ERL B 250 R IR AL RERERIFTY ++ovvvveeseeeseens s By, %%, T A H4, BE (321 )
LR A ) TR (B 4 . FEAE TR FEERE - vveeeeere e Ak, AW HIE, EAX(328)
TN ST B W VT VS 1 5K RS 75 UL T IA BRIRTIEGE -+ v v v errennennennennenneeeeeeeen HAeT HREE HB T, &5%(336)
PO 4 DM A % A 0 T 0y PR P W BRI e FRS, B%H, EHA, EEE( 347 )
2012 WA ESFEARFIT RS WL
jtﬁ—rﬁjﬁg%f%)r%yg—lrﬁ$q:£é%ﬁﬁgé%ﬁ ................................................ f N R, Z4F, Rtk 357)
JCRUHT B B R A PG Gy S TR S A6 BE | JE I AR B (AL RARAE ooovveeveeeeen JERA, BN, KEH, BIFIE( 364 )
jt?i}ﬂ(ﬁiﬂﬂﬁ”?ﬂﬁ%m4r(mﬁ mﬁA@ﬁJ}&f‘é}*ﬁ .................................... ﬁ‘:i%,iﬂfr‘h@\hm%i,{%iggﬁ( 373 )
PRI ARG ZE 1 B i K S A S IR B R TG0 coeeeeemmemeee e et E4kF, Bk, AT, FE(379)
RIS F ZHR L BB R 7 B LM PRI 24T weeveeveemeemmemeemmeieei i ML E B AEE( 385 )
AT DA T 57 43 S SR B R BIALIIESE woevvvveevesseesssnninssnincnns Tt Rk ( 395 )
T H 7 7 R PP AT B TR R e s i e %%)fg} WREE PPk e ( 401 )
(SRR ) IETT SR 5 (26) (EREERL ) AR a7 )0 (68 ) %6 (76,144,301,400) AR IE R (394)



34 51 W EZ S - T
13451 A ENVIRONMENTAL SCIENCE

Vol. 34, No. 1
Jan. ;2013

SH

A TR 7 M F AR 7 7 RY [0 =3 % fi IR 45 I

R BREE EE

(1. PEPAEASIFEP R PO 5 XA SE K E S mE,
B 550025; 3. RRFEAE SR TRR, KRR 354300)

FE. AN TR L4 A Bk i — Rk A S AL HE TREF R B 15 /K A BRI A 852 A 5 ML 25 A ke ot , 78 R0k #1
V5K B [RIBS 3 b T 3R5E , BliE T A A SO0, ol TR ES Fl— e Al . AN IR B & R LK, IR (3 32
AT T2 A AR R AR 1R V5 K . Tk K . & I B TR K S, ER N TR e S B g A e vh th 22 3 8 T AR
Z I, N5y 52 SAGF SRR W2 m  JET Z) 1a F 5 36 2E , B 2 i A s ), o b BRI R, R S 3 TR AR
ARG DIRe s —4F X Lo A AE —E FERE L Rgmm T N IR M X V5 K ) A BRACER , 46 8 T N I b 4 {5 B g, BELAS TN TR
Hi (AT R . X BT TR A O A A 1 X [ R TR L 1 A DR, R R N TR b X Vs K ) A BRI R
REAS S N TR 7 FH R e 1R 2%

KR AN TR W, R, LTS SE,; it ;

FESES. X703 XEARIREE. A XEHS: 0250-3301(2013)01-0401-08

100085 ; 2. Bt M K2 B8 U 5 A b% TR 4B

Problems and Countermeasures in the Application of Constructed Wetlands
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Abstract: Constructed wetlands as a wastewater eco-treatment technology are developed in recent decades. It combines sewage
treatment with the eco-environment in an efficient way. It treats the sewage effectively, and meanwhile beautifies the environment,
creates ecological landscape, and brings benefits to the environment and economics. The unique advantages of constructed wetlands
have attracted intensive attention since developed. Constructed wetlands are widely used in treatment of domestic sewage, industrial
wastewater, and wastewater from mining and petroleum production. However, many problems are found in the practical application of
constructed wetland, e. g. they are vulnerable to changes in climatic conditions and temperature, their substrates are easily saturated
and plugged, they are readily affected by plant species, they often occupy large areas, and there are other problems including irrational
management, non-standard design, and a single function of ecological service. These problems to a certain extent influence the
efficiency of constructed wetlands in wastewater treatment, shorten the life of the artificial wetland, and hinder the application of
artificial wetland. The review presents correlation analysis and countermeasures for these problems, in order to improve the efficiency of
constructed wetland in wastewater treatment, and provide reference for the application and promotion of artificial wetland.

Key words: constructed wetlands; application; main problem; substrate plugging; countermeasures; management
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