ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

Vol.34 No.7

2013

o [ 5 S B A AR B Rl

A4 4 & B B LK




w % # 3 $i34% 57

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20134 7 A 15 H

H &

FLLITH KUK OC/EC R AT +++vovvvvvvvvvsooossssss NH, FAT,ERE, BRT, SEE, HER(2497)
R R UM X E BTG YR FEARAVAGRIE v oeeeeeeereerre i %ﬁﬂ%,ﬂ/ﬁ F ik E (2505)
Lz A Bz WAL SR ARV LB oo KE, KEE=, Wi, TRF, £F5, RXF(2512)
FELL TR B 1175 50 X 1 LSS (LA JL BATFI I ZE v vveerveesseesneestesstesse et st ssb ettt a e FAA(2519)
JERUT S A UIEERLAR B AT FFAEDTTE -ovveeeeeeemeenmenneeeeee VRCA= %‘J? B Az, 2,9, E /B (2526)
FRHRRIGEIR P ZIATF R HE I DA T S0 B LR M P ZRAIFGE -eveeeeeeeeeee e S MR EH W A E (2533)
BV BT | 35 R RSB TISE ovvvvoeesssemssssmsssenisecos WAL, ErE, EANE, FHI(2539)
g L e ey Y i B ﬁsﬂ;ﬁﬁ gﬁ%,gg#@(%%)
H Y TE T BTEX B9 2288 AR AN B TR AT coeverremermmeee EHE BAE, % INEE(2552)
FRA T K A B P AL A BT RETFIE ovvvveeeesennsssnnnsscnnans A x Bi,ﬂéyt,)%lﬂ;&,%% J % (2560)
HER ﬁ@{ﬁﬁ’%'ﬂkﬁﬁﬁﬁﬁ‘ﬁ*mﬁmﬁc?ﬁéﬁi .......................................... EOLI AR Dk K ER, X EE(2565)
TS NI K AKARZE TS P AN R AERFTE evereereereereereenesnesneiseisessee e A EE RE, R EA(2574)
%ﬁﬁd_mbjpjzj:ﬂﬁﬂﬁﬁ S DN - R PP P PP P P PP PP PP PP PEPIPRPPRPR gy 2F I ff,ﬂ%,}_ifl‘k(2582)

KV T I B VA TR A BT K L S B DR - L JE X W AT o vvveeeeeremm e
............................................................... ﬁé {Tié ﬁj‘&*ﬁ }%jt,{, ?E}j;ﬁ gf;% 35}%%,?0&%(2588)
{j‘[:]ihr+§;f?{§ﬁgﬁﬁﬁﬁﬂgfﬁi%ﬂ*”}ﬂtﬁ ............................................................ #ﬁ%%’é}]ﬂﬁ’% Mé(2597)
KR K B R Z B BRI ITHI A oo ?ﬁﬁ, 77{/—‘5%, ‘E‘E’?ﬁ, ﬁ»%fu(zan)
RIK BUK J2E 2 T GE 40 i 2 Y s S AR B A {,{:E/Jﬂﬁ D PP e T % (2611)
%%ﬂ({j:}l(‘,—t-ﬁ_};g}i{gkﬁﬂ (%%{;& .......................................... E}ﬁa‘— BN f ?i‘fﬁ,%ﬁ ﬁi,%é@ﬁ% (2618)
Subwet ﬁ;ﬂﬁ)\r@ﬂ&ﬁq:%@m ........................................................................... U RN HA(2628)
T B Ay 28 IO T B 2 el 8 e D R R ARk iy - Pk, ZEW, IRE,F—R, &F K4, F6R(2637)
Wb (Vallisneria spiralis ) X957 28 Gl 8 2 SRR BRALPE BTAFEMR  ovveeeeeens -L!FJLA,XIJ /B( E.T?, BRI, G, B % (2642)
) - ME%U}HJEE%F’%MZM*&(W)W% ................................................................ /:E’E fff,f/ %1}4;(2650)
ERER AL RAE LI Fenton BRI ILBITFTL - ovrorvovosssssnnnnn WL FET HR B HER (2638)
RS MUK IR 258 LOBOUTE AR BIAIR oeevevoosssssecrninn U BRA AT, % 42665 )
A~ VR — G0 55N O, BEABLAITSE - evvvoeeevvsoersssersssen HE VR, B 4 ST, 3R (2670)

TR A P £ FL SBA-15 X]L{g{ﬂ‘m-l Cd? BT TAIMZBERIFIE v vveeereren e
..................................................................... g&’ﬁ 42 %?,Eﬁ,?&ﬁ?ﬁ,?,‘ﬁ%,?%ﬂé W 75(2677)
P (92 T LA 5 B AT RE BT I e HE, Tk, B2 R, 5, 5 58 (2686)
ST IR (9 Z2 AL R BT SR NI (OUE B RE ooeeeeeeereeeeees KR, TAE, £, WRK, L, EHAT (2694)
WEZEE%:E‘JE%EE%%%%%TK*E@E%ﬁﬁ%ﬁ ...................................................... 5*{ X 3E BRAS BRI X (2704)
Cr( VD) 154 M T AKAB [ PRB RN SZIRIFSE - veoveeevermeemmmmemeseene e AXA ERK,FLE, ETW(2711)
ML BRI AR K T S R BRI oo Ei R, R RTE, R A% £ (2718)
B BB BRIRIZ H Bl TR IIFGY v ve v M:gzigz_ JE > %,%%%(2729)
HRT %JA20T. 2 v L Jgﬂrﬁﬁgﬂg@yﬂhg 1 T TP XA LT R AR R (2735)
ﬁﬁ%@’ﬂ?j{] EBPR BRUE AT TRl weoererreeee e kAR (2741)
S35 K S B 35 TR (S oo BT, E 3, REF KR A E (2748)
FE VR AP B (B I T V5 U Bi A B B v vvveeeermrmmmereessansnnnrenessaninnnreaeenanes F LB T e (2752)
RIEVRIAR AR IR AT (T ) BIMRRRIAIIR:  ceveememrere W mw, SR EE M, A (2758)
%@%%é@{%%ﬁ@&iﬁ%%%k%ﬁﬁbﬁ*ﬁ ...................................................... ’T)LL*% g ,Lﬁé{{%,#ﬂ ,;'ﬁéﬂ:(2766)
T D L SR S DR YR ) A A o - CRAE BT E A8, B (2775)
SV A 5 AR B AT AT - eveeereeemmm KRR, B EE, RBEAM(2782)
AR /K T A AT ML [ A LRI AT oo e e VKT, W, KA, A (2788)
S X g% HH A B HLAR B A R i 2. DABEPHERT E R ] ceevererereeee 7 /{%,ﬁzﬂﬂ;‘ﬁ}é(2793)
W XA [ AR it ST AT HLBR SATIRPERFTE ooovveemeeeeeeeeeieeeeens i, EAK, M, JB ST, T, £ 1% (2800)

T8 A FE YRR [ T EEA LR E R AT EEIESY . YO TELEFRICTE  corerrrrrrrrrrr e
......................................................... ;19;: Fifﬂ"fqﬁ% ﬁ/\él ]ﬁ#b, élﬁ};]’gﬁﬁ,%ﬁw’—%ﬁki,%éﬂ((zgog)

VPO RE e B X AR i%}:lifﬁz—[:/]\i;{qEi%ﬂ?l&&ﬂﬁuﬁ.%ﬁﬁ ........................................................................
........................................................................... %%,%%m’ij&%’g@%’}aE’E"%/ﬁ:*}r‘\,gﬁgﬁk(zgls)
FHT CURBERE R X 4 0 B 00 A ATHE T BAREAY - oeeveeoos - SR, FHX, HAE, K AR, HE(2821)
AL IR R IRR TR rvvovrrseevssseecisscn B EhE LR kAN Bk (09)
AU GE KRR (A Lk R Bl —~ KSTLRAEBEE TR0 il 2 e O8T)
AR U K1) L B B E I BE A A T B - eeevesoeeene HIE A A0 B A 5 (2847
TR IBE €5 FL LG S12 AR SEAGEEHER ] -++vvvoevessevessnenssciis Pk, W A 46, 546 FhIE 9 93 (2855 )
o ViR A Ol i IR s ] s & T OSSP P A E KA (2862)
SR A R o DUk 5 £ | 15 TR B O C R AR A AR -oeeeeee XL, A5 AR FE,KRBER,REW, FRET(2869)
1R SR ALBR A G 25 S S AL REIEIBIFTE  ooeeeeememeeeeeeeeeees Wi, EAF, %%ﬁ 5, % %, 9T, Bk (2876)
1 BRI BBP [ BRI 00 B G AFEERIETE <oooeeeeeremeeenenreeeeens MHE E AL, AT, TR, X4 3 (2882)
1,&&':% /ﬂﬁ%7kﬁg$éA,ﬁgm‘Fk.nﬁZﬁﬁlgﬂiEg|§ ﬁg ............................................................ N J 7H( ?ﬂ(fﬁ,ﬁi\i (2889)
SN R 155 5 5 S 2 KRR PE DT o vvevvssevoss s PRI, 0 R, B4, B 15(2894)
[ €4k Lysinibacillus cresolivorans 1) PVA-SA-PHB-AC & A 3R ARG 28 J2 (0] HH B B RREAE - oeeevennneeees 8 IR, FHHE(2899)
IR Alcaligenes sp. S-X)-1 ALY FHLCS SORERLARHEAIT oo FAUE KRR, BT T, 1 (2906)
APO T LG T IR LA ZRERE - eeevsssenonssscen B, A A HER, T, U E R, B EHE(2912)
TG BRSNS USRS R A T AR T -oeeeeeeeeee B0 MM, B, AR BT R E R, ERF(2918)

L AERRIE A (2551) IRBER) ) AiF A 187 01 (2685 ) CRERFEVIFIT 55 (2868) = H.(2875)



5 34 T 7 7 1% 3 2 Vol. 314,1;18.1;
2013 47 A ENVIRONMENTAL SCIENCE Jul,

&l XE 4. Lysinibacillus cresolivorans BJ PVA-SA-PHB-AC
2 F KT 57 A 8] B R Y P fR

g AR T

(1. SRR TR SRR, )N 5100065 2. Tl AR XI5 sl HAE BB R HEIMELALIE, M 510006)
FEEE . FIXT YRR FR A 5) 52 B A D SRR BRGS0 B AR B2 T 3l 77 2GRN w1 ) L 4 1 B A R B0 BB 14 2 ) T o
PEARARIFAIFFE T X 0] P B () B4 i 3R C M (polyvinyl alcohol, PVA) [l fHZR A H I AV BE R4 ( sodium alginate, SA) | B
FHL T BRIEE ( poly-3-hydroxybutyrate, PHB) K} A 16 M 5k (activated carbon, AC) , R FHIEINE U - OR 45 A TR 1 1) 25 T EL 0 o
IRERY PVA-SA-PHB-AC B G 8AR I AL [ Ak 1 BRIGIH Iy DSR2 BT Lysinibacillus cresolivorans , 5%¢ T AR THOULE 4 |
Tt T R Ay BB P X i A T A A (i) P 3 4 5 ). 45 2R R W], PVA-SA-PHB-AC # A L 26 i ARURISF- 34 FLA2 43 5314 15. 30
m’ -g 7' Fl1 33. 68 nm , X[ FF 3 14 W% B 25 s AN BOR B4 50 A 3. 86 mgeg T A5, 62 x 107 m? emin ! AIREEM T 60 d DAL
FEAL L. cresolivorans 114 15) TP 19525 5 Ay W RO - A&k (R0 RE | 2630 3o %6 ol A 1 Jo o o3 5 R A O e i ok o A ) e ) P 7 9 AR
T 350 mg- L~V B BB AN T A M g 1) R I 2 B R A% BOE AR s VR B T 380 mg- LTI BN
TR BRSO Bl vl I (EL BB B2 B R AR RSk B L B ) VI B T TR T S R VR A I A . T P
R S22 S P W7 s 2 W B 0 B S 1) A R 4% B4 R 8 T 5 17 S5 SIS g 3l 0 24 i 8 e, I LA AE— > BN I B2 X[
KGR RN, RRILTRRER; TH1Es; Bk, A=W

FESES. X703. 1 XEFRIRE. A XEHS . 0250-3301(2013)07-2899-07

Preparation of PVA-SA-PHB-AC Composite Carrier and m-Cresol

Biodegradation by Immobilized Lysinibacillus cresolivorans

LI Ting', REN Yuan'?, WEI Chao-hai'"
(1. College of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. The Key Laboratory of
Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China)

Abstract: Due to the effects of outer environment and concentration limit on the biodegradation of m-cresol, a carrier with adsorption
ability was synthesized. A PVA-SA-PHB-AC composite membrane was prepared by adding SA, PHB and AC into PVA immobilization
carrier using the combination of freezing-thawing and boric acid methods. A highly-effective m-cresol-degrading strain Lysinibacillus
cresolivorans was entrapped in it and the effects of structural properties such as micro-structure, stability and diffusion coefficient on m-
cresol biodegradation were investigated. The results showed that PVA-SA-PHB-AC composite membrane had uniform pore opening, of
which the average pore size, specific surface area, m-cresol adsorption capacity and diffusion coefficient was 33. 68 nm, 15.30
m’-g™", 3.86 mg-g™' and 5.62 x 10 "* m*-min "', respectively. It could be reused for more than two months. m-Cresol removal by
immobilized L. cresolivorans was the coupling of adsorption and biodegradation, and the removal rate was jointly determined by mass-
transfer rate and biodegradation rate. When the initial concentration of m-cresol was lower than 350 mg-L ™", the mass-transfer rate of
PVA-SA-PHB-AC was smaller than the biodegradation rate. The m-cresol removal rate depended on the mass-transfer rate, when the
concentration was higher than 380 mg-L ™", it was determined by the biodegradation rate. The addition of adsorbent could decrease the
mass transfer coefficient in the carrier, while the higher concentration of substrate could be tolerated and the efficient biodegradation
could be achieved in a wider range of concentrations. The biodegradation of m-cresol by immobilized microorganism showed that the
modified carrier increased the reaction kinetics in a range of initial concentrations.

Key words ; polyvinyl alcohol(PVA) ; poly-3-hydroxybutyrate( PHB) ; activated carbon( AC) ; immobilization carrier; biodegradation
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Fig. 5 Pore distribution of PVA-SA-PHB-AC membrane
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