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Abstract: The adsarption of P’ * and G * foas ame polysaccharide of dominant bacterial cell wall in natural water was
studied . The polysaccharide of eell wail exhibited the highest Ph* uptake eapacity at the initial pH value of 4.5, showed
the direct romrelation among 2.5 and 4.5, and showed the negative correlation among 4.5 and 7.0 The polvsaccharide of
cell wall exhibited the highest Cf * upske capacity ar the initial pH value of 5.0, showed the direct corelation among
2.0 and 5.0, and shower the negative correlation among 5.0 and 7.0. Temperuture had no influence on the adsorption of
Pb'™ and Cd" . 'The adsomtion equilibrium was established in about 8 h and the adsorbed heavy metal ions had litle
change further with tme. The equilibium was well deseribed by Langmuir and Freundlich isotherm models in the studied
coneentration range of CF " and PE* jons. The kinetic processes of the adsorplion included fast phuse and slow phase,
and the fatter foliowed the secand-onler rale expression.
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TEREESRET, SdERAEIEREABRTLERE T, EXAKFE T4
REMYE, XLV EENE TAHE RSB0, 5 508 40 5 5940 j B GEsE 71
WK AET RSB HE T, X SR LEHARMGIRNES " . MEES B 2R
NTRERGE, TRBLAPREGEITLERA, URE, BEERNERES, Al e
BE S EHATHARRMESERRILE S, BRI HAREMEE % a4 Hae
EZERMRREERSBARRE L. AXUKETHNRRPENAFHREME Y
MR, GEEAEYRFE LB R, AR R Sk PR R e T2k
BE PO N CA™ BURI, BRI OR 4 B M BE X 7K R4S o R ok B 4 B 9 B B LB DR AR A
SR KB PR IR R R R R A M B A A MR I 1 S B K B R SR K
RIEEIDHIE,
1 M8 5R%
1.1 RBMEMES AR ENE

ARETFHEM KR KEREORE, S FREHTHER KA RS SR, &
FRKS gLFHE, 10 gL BAM, 5 o1 FW, 20 /L BHE, 1,000 mL ¥k,
pH7.0~7.2, £ 1 x 10°Pa ‘KB 20 min. S BT MR B &5 22 10 I 6 S 0 S i Ko

HIEB ALl . §7AIEFE (28°C, 150 /min) TR EIBH. EEWSESL (8.
000 r/min, 0.5 h} J&, WHER.CHRSBME, FERN 29KOH BB (Wensg  Von = |
5, g/ml) B4R 2 b7, 20% BRI pH F 6~7 (B L8R B B A 2 8 R 2 BRE
B AR LR R SRR TIR), HOEE (Vgw Vo = 1:2) TEEK 12 h
(BARREE R NERERXTALRRMER), BRAGERAED, A2,
THOKE R AERTTIE B UYL . B0 (8,000 Ymin, 0.5h), BEERIKE LS, &
RERBAMERTA. FARHAENES AR, oI . FHERSRNEH 28
WRZ I P A R
1.2 WEkeg

PR 10 mL ZEERAE R TETRS, HHET 200 L 54 — 2R EHSE B
(F NaNO, S TR E TREN0.05 ml/ (L-w)), BB FIE—FHEE, BEF
SHESEEEH R B B S AINE R S B TRIKE ., EEFK.

2 BR5iviE

2.1 HEES, £BERSPEENER

SETHENE-RRLARH, KEAERIFR, BFEBRERMAHE. S5
RAMFE AR TSN BRESY . BIEEURLCBEAES .

REMRELERAERAG, MR T0CU LT RWIBE,; B KPRE, £
BEOEEVRE, ARKECE, WEERE; 25 WE: KAHS RS, pH
$36.5. MEBELE 2STHIBHIE N 60 mg (100 g H,0); WBEHIEIRS (B 1) &
HuF T Al SN R BN 472 pymL, HEEHAE S 78.7%,
2.2 pH XIS SEEHK Py 1 CE” B

pH 2R ENRHES BN EERE, ERTUENEEE FHRERTR
BREAS FREZWEYH EBETHRK, XS54REFE2E YR RE NS
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o[ EHEE/ (gml) pH &
B RIEtEEbRE R R # 2 pHATHLEE ZHERE Ph I Cd WM

-+ Ph, o CGd

MBI 2 AT %1, pH X HIBE SRR PH* H1 C& BIREW A AR EER . 4 B3 X w9 B
FIBERHITHE RS, REBEETESHN Yig =19.117 Xg-43.707, 1y =0.981,
Yo =-7.281X + 75.931, 5y =-0.989; Y4 = 1.765X,4, 2.627, g = 0.974, Y4 =-
2.176Xsm +21.593, g =-0.998, HTHXEREEFHRREZHEMES pH HX T £
AT B EATY, Hutel W, pH A 2.54.5 Z A, pH XfHO8E 4 850t P> " B9S2 &5
pH £ BEFHR; pH N 4.SEF, X P HIRBEABIRA (H4.3231 ug/g); pH K 4.5-
7.08F, HEBEEHEXT Pb WS pH R BERMAL, pH 4 2.0-5.0 Z{ERf, pH 5thEeES
B cd M m S pH 2 B E EAMG; pH A 5.0 6, X Cd MW A R R X
(1.0816 pg/g), pH A 5.0-7.0 0, HuREZHEXS C4 MITRFT 5 pH 2 I ¥ AR

HEEFERE pH XTI SRR SRS FEWEE, HRHERA, pH X HE
el Rk, MMIEE S BEREH P’ Rl O I B E R RISl A BBV, pH
Xt BBE I B PLE T K mE Y LRI R O B Mk ELNHIRBH PbY IR E S —
BERAES B BOR, AT IRE Cd MEmES B HES B/

e ER ARG REEEEGERE TIRME 1 ShE TR, YR pH
A, FEPHEXREKGEE T, EMNBESSHEEZHERN HLiEMHAA
(BEMFEESERNER) HES, BHTHEENASEBE FHES. ME oH 5,
HHOEMOEEARS BRI RS A THMNERBRETESS, JIRREESENNS
B FRIME R N, YW pH A El— G, SRS TIERKEHEESHERN
OH'& A MEALWIEIE T & BEE FHRE, sIEKSE L Pb fl C8 Wi PR,
g A SR RTop 1 OF ikt T SN
2.3 BEXAREE S 5 R M AR R R

T R ER TR B R RE TR, X R MEREERSATEE FRE,
H15 Fo'" =0.902, Fo,'" =0.0648, T Foes (1, 6) =5.318, MEEWKEE B
105 X BB S BEOR T PO R ' BB RN B E . o RE 2 R 2 E R B 2201 2k ik
FAEENE, fEHMEE A EYE N SRR X TR

F 1R

EEBHT 0 10°C 20C 30T 40
P (Cy) / (ppfe) 2.547  2.554 2.5 2,491 2.397 2.491 2.389 2373 2.376 2.317
GF* (Cy) (gl 1.83  1.816 1.624 1.608 1.585 1.634 1.529 1.58 1.526 1.543
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2.4 BOFFHERE

TR @Ot MR FRE OB HMERARLE Freundlich 2 Lang-
muir 7752, HLBHEE (M3, 4 5 Langmuir 1 Freundlich W Bff 4 /12 7 # #1701 F0,
R ERRARRYOIT & 2. ABIFMHERRo A, EFMENSEE FRER
BEW, BIBEZBRT PH G AW AT LA Langrmuir . Freundlich & 7122 iy f& 305

7.5 " N 75 r
-~ L . ~ |
g 6.0 . g 6.0 . *
o450y . Zoast *
~ * ~ .
3.0 | i .
g . g 30 .
ISR - sl . .
0
0 i
¢ I 2 3 4 0 1 2 3 4
Pb Wk / (mg/L) cd TR / (mg/L)
B3 HBEEEEE Ph R TR B4 FuBeZshat cd B F i
#F 2 Freundlich and Langmuir B % 8 B B4 % B
SRET Langrmiir equation Freundlich equation
Quar k ¢ A Ks 2
Ph 20.8333 0.1811 0.9903 1.3369 32.0775 0.9846
Cd 5.8824 0.1735 0.9814 1.3137 12.8204 0.9896

THERENE. WHZERS B FREZMEE R SRHMAES NS, KFE2T
A, HaBEZHEXT Pb' A CA T M9 KU B2 B4 20,8333 pe/g. 5.8824 pg/g, HFT PH
RIRFHAE DR T3 o' MIRMIRE . kK RESE&FTeREFSBHASESEEN
RMBE, kBA, XUREESRIEE;: o RO KSR B T8 B0 08 B 8E 1 i
MR, nBA, WEEBEFRESEMEHNERER; K ZN2BE FS5HAR
MRG0, TR, P SHEBLSEEASEEHART & SHeE s o et, e
SZREXE PO H O R Z BB SR E FRENEHER R E, RS R L
X PO SRR HeRE C WREE AR, BI PY L O AL B MR SRR,
#5318 5 Pearson T FEE5 R 51,
2.5 BHEERHHEHE

BRI, HUBESHEN PO RN CL MIMRBHARER, K& 1 h 247k BR B E AR
65.13% . 53.93%, Z/G'RMIEME, 6 h LURRBIGH 4G (B 5). 70N EETS
& Pb** i Cd'* MR PR Sr HGEBR BE ARG BB B, oA 8 h ABIR B E M, AR
B S B R P A (LR R A, Bltn, SEERE (Aspergillus niger) %F Pb** MR I ik £1°F
gietiEl e s b, MR EH ( Phanerochaete chrysosporium ) %t Pb** W FME#E 1 h 35 3] F
w7, TR AR PR BN S, EYIRMNA . TR (B,
ERANMBREEEA S, REHSEBILE) IERNELREE FRESHENEE
R WRLUT T 4 TR B R B

ATHEHEDR IR EZE, R Lagergren!™ B — B W 50 % HE (A
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Hmin

B 5 MBI SN ER
-9 b, m
PR -RREEE R, R EES ST,

H Ph' G ER R ER B EREES NS REHEE TR 8%
MER T E#TIN, KBS TFEHEREE R RETAN, qu =12.1272, g’ =
0.9936, Qo = 8.7719, g’ = 0.9974; g = 6.3832, rg’ = 0.999, qug = 4.3478,
i =0.9999, HEEELHEXT P N A MR BRI LR 2 R B N qee = 8. 1563ug/e,
Qugs =4.0565 pg/fp. BRI SRA FRAMEXREGLE S, B2 ERREN
-2 W B B S R AR AR RS T R B B R A, X AT MR BR g BRI B
AE A — R R B S AR KRR . ISk B BT LA R VR R i 3 Bk R
2.6 ERBTFHENRMEENZ®

SRR b, RRAKBRPAGSE-MHELER T, HELEWREHE THALL
HukE EEER LR EW . Pb A CE XTI MA K ER A, FUREARHA
FEATHIEE ZEERINMERERE . Moo, 7 BRI, Cd°" xT MR HRET b’ IR,
Pb'' XRREBEESREH O WP A RE ., NEFETSREEERHER N EL Y
BARu S, NAYHERRERIBREEI M- RNEHEHEZERA T2
HUAEXE, RESWEHER P BRMERE SR C BF TR ELEN0.110, B
BEEXEE I MR EEEERE PV BT AR EEE N 0.012,

0.6 1.1

::l o~

2 03 * =

< 04 E 14 W

Foy 03 ;p:{

= 02 0.9

& 5 YTO'] 1001 ﬁ y=0.012x+0.9847

% oo - R0 & 0.8 RP-0.8043

E 6 1 2 3 4 5 6 € g7 P
of B ) Amg/lL) 8 + 2 3 4 5 6 7

ci( 4% Wme/L)
B 6 AT URR S 2 e 7 ALt R s B

4 OPh RG G SREERE, BER PV W CF SIEMIARMYAE HE, BEMEESES
HMEIRHHEYE RS, B#E Cd ImENH, Cf SiEEMEESHILESM, B
Pt HiEHEL S RIS RILE, BTLL CF MBS ERH b BB X, PvY SHEE
T RRNEFES TN o SEEM R EM K, HEE PY IRER K, HEERE
EHMASEEZN P BE, REVEHALES CF B85S, L. Pe'r A OB S 00 f
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