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[HEE] N iR 2 Hg(1) | Ph(ID) | Cd(I1) , FUHEEMN . SFHHI0FEN (oyster shell, 0S) I
LR EAMRIUIK (polywrethane, PU), IR 488 FHE G408 PU/OS; FIHJUAIRTFIRIBOGE:, 5
OS Wik, pHAE ., WRHTEIXT PU/OS WRFTEE 423 B M5, 25 5 MR 315 70 27 A o 46 ek i 2 R+ T 0 A
B, 255320, fElE 45 <€, pH =5.0, “FAFATE 180 min AR F 5544, PU/OS XF Hg(11) | Ph(Il) |
CA(I1) HIE R HZ R AR 54. 62, 57.80, 82.64 me/g, WEIFFREAEHE—L BN Ty AR IAT Langmuir S5 0 FFHSE
AL IR R, I PU/OS b BRI Z M, PU/OS X Hg(11) | Ph(IT) | CA(TT) HIMBERRZES]
H59.61%, 73.17% , 85.71% , MWHAMZHE, FHAR ., EABMNIRAERSINHN 83.66% , 72.50% , 83.21%
FERULH, PU/OS ARSIt Mt He(11) . Ph(IT) . CA(I1) ROEREALY, [RREitn 2R & 2ot
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Polyurethane Composite for the Adsorption

of Heavy Metals in Abalone Polysaccharide

YANG Xue, ZHANG Qian, WEI Jie, CHEN Xiaomei
(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: Aiming at the removal of Hg(1I), Pb(II) and Cd(1II) from abalone polysaccharides, a cheap
and available shell powder functionalized polyurethane foam (PU/OS) was prepared and applied as an adsor-
bent for heavy metal ions. The adsorption conditions of PU/OS for heavy metal ions were optimized and the ad-
sorption mechanism was investigated by adsorption kinetics and adsorption isotherm curves. Based on the re-
sults, under the conditions of the adsorption temperature of 45 C, pH at 5.0 and the adsorption equilibrium
time of 180 min, the PU/OS composites is able to adsorb Hg(Il), Pb(1l) and Cd(II) as much as 54. 62,
57. 80 and 82. 64 mg/¢g, respectively. The adsorption processing follows the pseudo-first-order kinetic model
and Langmuir isotherm adsorption model. Dealing abalone polysaccharide with PU/OS, the removal rate of
Hg(1I), Pb(I) and Cd(II) was 59.61%, 73.17% and 85.71%; the retention rates of polysaccharides,
amino acid nitrogen and protein were 83.66% , 72.50% and 83.21%, respectively. Therefore, PU/OS could
significantly reduce the amount of Hg(II), Pb(II), Cd(II), and improve the edible safety of abalone polysac-
charide for the consumers.
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KPP E A BAR R A BAWER . W, PR TR RO T R
fifi £0 Z2 2 B A0 BRI — B AE G R BT, B RIS . PUAAk . BUESTEME . SR, 1EAER
BUsR iR TR R R A TG T, 532 E He (1) | Ph(11) | CA(11) FHEERMI5Y,
FEIN L S fn 2 W BCT 25 p o Mo 4 S dEad B, A S E o 20 SR I E A R AR, AT 2R
BB ED ) I, WA SO B 4 I 5k B A T £ 08 7 i %) O B A AR

HAT, NNt 228 b 8 4 08 R I B9+ 0 PR . DAt K ™= 5t 56 4 10 06 o v ok
F, W T AR R, XSRS E RN, AT LA I 0 R A e e el R 4 i L B RE,
A2 BURFSE B BT 32 e W BRI SR R B T2 A e O ket SEL R 3 AR AR R X T R T
T BOCE R, (ERTIIRNSE AR, ARSI R A 8805 o S IR R B DL 3 . AU A X
IR T R R E SRS FEAEYR, BRRT —SMMRan” 7 Rif, A8 ER
R EAME, BB E S, AEE R HH, W5k (0S) EINSE4mgye)E -y,
HABKMFLBRM LR, (BN — R I AR, AR 250 | IR PR et S S 8] 1711z 1Y
RS0 kT, FE OS BT RARTS Y BB BRI, TR AR AN, ok 1 AT 4 v ke
B A RSB o, BRI T 0S By iz R AN BEERIE (PU) JREAZICEE, £ 5 RIER
R FBER, AERARRRE R AR KR SR S B RIAEAE N R — R IR LR 2 LA
R R, A T R e 2R E SRR T, ASGEE— 0K 0S FETE PU Y, il A5
HWHARE PU/OS ZA 40K, R T 5, ME M2 | X ST PU/OS #E173R
fiE, K PU/OS T Hg(11) . Pb(1l) | CA(ID) AMERR, FLBAIAEI& . MR 25X PU/OS W Fff 1 B
HIsEIR , 5% PU/OS X fifa Z Wb i 48 s F 1 Bikk, LR 20 A A . EATRAARNY
W, ZEAPEM PU/OS ZEBL A 280 T 7 i o F A

1 #MHRERE
1.1 #E5iKF

fifift | ARG A E T TEE R AN Y, Rk 2 0RE HSH 330 14 [ VL5414 Ak T
SRR MDI-S0 W [ & T R R AFR R A IRA R =L, R¥Fme I A 2 ok TAHBRA
Al HSEREM  MRGEIR ST A ) AR AR AL TR A FR A
1.2 (B 5E&

AAS-986 B K IAIET AL, ALt BT A PR H 5 SX2-12-10 BUFEAHLEEY", BFmgAs B Rk =Y
FAHBRAF]; S-4800 SEM B, HAMR S5tt; Alph HE ML I EREY, 75 Bruker AF]; X'
PertPro ! X HFRATHMY, 2 BHMYESABRA ] Instron236 BUTRESMRHRIGHL, S5 RSN,
1.3 Ak
1.3.1  PU/OS IR HI %

FEAREA G R R AT, H 0.1 mol/L EhMRIZHL 1 h, FRHZRIE/AKTEE, BT 550 CH
HERE 1 h, BYRES T 100 BRGS0, 53] 0S,

#5.00 g ZITEE HSH 330, 0. 08 g ik, 15 pL S¥/R4ES . 200 wL 28187k . 0.75 g 0S #ATIR G,
FAETE 1000 v/min FHEFE S min, WENEAYWREHSILAG, BE4 2. 50 ¢ FHREE MDI-S0 M fin
AF| ERIEAYITF, 1000 v/min FHEHE30 s, WHHNEARITIA L, FROKEEARNFEZLE,
RAWEHT 60 CHLAE, Bk 24 h,

1.3.2 W PERESEIS

BERZ (R) B9l (1) WERE () BitE st (2),

R/% = [(C, -C)/C,] %100, (1)
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Q = (G - C)V/m, (2)

Hory CoW TR WO 6 R B T B EE (mg/L) 5 C AR R A b 465 2 1 1) B e ik
(mg/L); VAWMHEAET (mL) 5 m AWEHE (mg).
1.3.3  fififa ZHE0) 64

AR i T e T 7 W S i e, R FH A v A i A0 oA, Eufa RSN (REEINE) 5, A8
WREHLIEATAIH, INZRIRKIR G 35], T 60 CHIREE6 h, B.OAEE, ANEWHUINKEZ $EH 2
W, EWEBIMA KON 0. 05% BIAREE FIEE, 60 CRMHIHME6 h, Eib S5 min K, AHEE
W, oTuE, UEWINA 3 RRFRN 95% LB, BEUT 12 h, OB VR TG, 153800 28,

W5 g it Z2 0%, R IR W IS0k D0 0 €6 Z2 8% i He (1) | Pb(1D) | Cd(11) W& &, A T #F—
A3 PU/OS it Z2 R Hg(11) | Ph(I1) | CA(IT) AIBEBRZE, 1 5 me/L ARSI E4T 1F
1.3.4  HPRR S5

B 100 mL B8 5 me/L #Y Hg(11) . Ph(I1) |, Cd(I1) ARSI, 23 A 50 mg W Fff
I, WEEEEFE] A 180 min, pH =5.0, 7£ 500 r/min FIEATREIHEHE, OS TR INELL PU /Y 5 &k 3k
W, OB OS IR E N 0% , 5%, 10% , 15% , 20% . WM, #Esm, B E He(1n) |
Pb(Il) | Cd(11) W&, THRMBERE,

B 100 mL B8 5 me/L #Y Hg(11) . Ph(I1) | Cd(I1) ARSI, 43 FMA 50 mg W Fff
I, WeRFFEEE] A 180 min, OS ¥RANFE N 10% , ££ 500 r/min FZEATRE S13EHE, 0. 1 mol/L EhER 1
0. 1 mol/ LA ALSMI I TR pHE N 2, 3, 4, 5, 6, 7,

I100 mL BTk EEY SN 5 me/L B Hg(11) | Ph(I1) | CA(I1) RYBANEWL, 23 5IAA 30 mg W f
N, OS WIE R 10% , pH =5.0, 7 500 v/min | JEATHE S BEFE, RIS R & A 2, 5, 10, 30,
60, 90, 120, 180, 240, 300, 360 min, W Ffl/5, & W, B BB E Hg(1l) | Ph(II) |
CA(11) W fr&, THEBRRR,
1.3.5 Wekftsh )2z

FEA R ] F 43 %1 PUZOS % Hg(11) . Pb(I1) | CA(I1) #EATUEH, ic 5% PU/OS % Heg(1l) |
Pb(I1) | CA(11) AR, HRPEI PN 25 1 5 R B ) B) =2 () A DG R, A9 Bk il £k . P01 R I 2
TR L — 2% $U s Sy AR SE BRI R R 40T R R s T R B e s, B L
1.3.6  WZREIREL

B2 100 mL e B H 5 me/L 19 Hg(11) | Ph(I1) . CA(I1) BYRHUAM, 3 HIIA 30 mg WA,
OS FINEE N 10% , pH =5.0, WA E N 180 min, 7500 r/min FH#EATRESHERE . WRHo) 5
R E S BIE R 2, 5, 10, 20, 50, 100, 200 mg/L, ZEEAREE T (25, 35, 45 °C) HYWLHE
1.3.7 PU/OS X} 4@ BT i e vk

1100 mL B BN 5 mg/L #Y Hg(11) | Ph(1I) | Cd(II) | Mg(Il) . Mn(II) | Ni(Il) FIR&
B R 5 H pH =5.0, FIHH 50 mg PU/OS SEATIREN, W s i) 3% #4180 min, 7 500 r/min Fiff
TR BirE, THHE MR,
1.3.8 WM FEAE

BEIER Heg (1) | Ph(IT) | CA(11) JFHI 50 mg PU/OS B TFrit 4050k 5% BIBIRA 0. 1 mol/L ShARVE
AR R BRI . A VRIS /9 PU/OS FEATHEA TR B S 0%, PR PRICRT 8 ¥k, il PU/OS Xt Hg(11) |
Pb(11) . Cd(11) ARG,
1.3.9 it Z s SR bR A I

SR L U S i f Z2 R PP R (A S R R O A T A £ 2 RS A
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TR RAZEB-TREREN E 2R R
ARSI B 6 228 10 ¢ 3T 100 mL KA, HlFS 610 28w, AL PU/OS XFiflth Z2 B w17
W B, W W BT S SR T, AR SR AR, R 3 R R AR 1 ORAE SRR i PU/OS W B ik
i RS FRBURN O, IR AT,
BAER /% = [1 - (Cy - C)/C,] x 100, (3)
Hrp, CoMWRBRTE AT, AEENA . ZHMMREKRE (mg/L); C AR WM EREAR, RS
A, ZHERERE (mg/L),

2 HRERH
2.1 PU/OS EEWRIE
2. 1.1 HifE R R

U 7 0 B R A R JE B, PU
F1 PU/OS HHLF A s R an &l 1 s, HE 1
AL, PU R EA FEM RS, —FHKm
BIfvr 2L, MXFIE, W 0S J5, PU/OS
WIRIFLIA B 2, Fem Bk, BLB OS M Es i
S LI 0 RT3k AL ] Sk W B 4 )
PRALTE 2 i B 2 1]

J T HSE Hg(11) . Pb(I1) | CA(IT) =755
B7E PU/OS b, ARSI R RERE 73 17k %F PU/OS

500 um N 500 pum.
— |

(b) PU/OS

NI Y=y N4 Sal e bl ‘;q 4 b B ' WAL ' i
ﬁﬁ%%ﬁﬁ,ﬁﬁ%mﬁ%ﬁ%ﬂﬁﬁ%ié © ok PU @ HCk PU/OS
BOGIG = RAE, HERME 2 (a) Fix, Hh Amplification of PU Amplification of PU/OS
Au S HRAE W S B EE BE, WIASEh T HIN B 1 PU 7 PU/OS iy i R E

Fig.1 Scanning electron microscope of PU and PU/OS

MR S RE, Hl& M E S MR LK Ca JTER K
B 0S BEhn, BME2/9(b) . (¢). (d)EEM, Pb(II) . Hg(II) . CAd(II) fFLET PU/OS H, #iiH]
PU/OS WIS T Hg(11) . Ph(II) | Cd(II) ,

2 OF 3 2.6
N N
2 2
= cH
5 g
[aW [a¥
& 5
+ %
& 2
V/keV
. (b) Hg(1I)
& g - L 8l
3 3
] )
S g4
k=1 k=1
< <
A~ =¥
e 2
i i
& el s
0 2 4 6 0 2 4 6
V/keV V/keV
(c) Pb(ID) (d) cd(1n)

B 2 PU/OS g Bt 57 FA 8% BF Hg(Il) . Pb(Il) . Cd(Il) 5 By 7T & 43 #7
Fig.2 The EDS of PU/OS and PU/OS after adsorption of Hg(Il), Pb(ll), Cd(ll)
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2.1.2  fHH AR LT AN R AE

3 J& PU Ml PU/OS AY M LR LT SN R AR, 2 400 ~2 300 em ™' &—NCO BI4FAEIE, &3
HRA R I 32 W B AR JE M B —NCO FI—OH € £ 58 4 ', PU 7E 2 925 em ™' 4b 3R
CH, XS FRhr iR sliid , 2 865 em ™' Kb CH, AT FRPLMR SN, 1631 em ™' AbJy C = O AYfhZERS)
i, 1106 em ™ AMEBEIETHY C—O MZEIRENIE, XEEH N PU LTSNS AE R IIE ™ | A1 LTS, PU/
0S 7£ 877 ecm ™' F1667 cm ™AL HBIR H OS By CO;~ BYTH NAMBARIRshI&, 1 OS B Ihigi3es) PU I,
2.1.3 X SPERATHRAE

N T BT RS R PR RE , ASBFST R X SFERAT S X BRI BRI T AR, K4 5 0S, PU FiI
PU/OS () X SHEATHIRTE, i 4 Al 0L, OS 7 20 =29. 3°kb HA RRFIE 1 PU B4 I S (0 AF 0
I OS J5 1Y PU/OS 7E 29. 3°4b[RIFE B OS AYRRIENE, #E— PR OS i ins] pu/os

— U 600
---PU/OS
\ﬂ
L TR LR R RV} PG Nl P
3 /IJ\\ rv \\ “’n' " \ !I ll 1 :" 450 1 /'M‘\ —0Os
g A In ‘r“ v l,: [ E\ g - PU
3 V877 g N "~ PU/OS
?—3 / ! I E g 1 )
=" \ ; 667 = / ot
= i | sy 300 b/ o
M L gJEj /! i
—}\7 Yy 5 Ssh Moo y
IR Vo = hastyy
) v B
150 [ e e L
2 865 R LT T TP U
2 925 1631
) ) ) . 1106 , . N ek
() 1 1 1 1
3500 2800 2100 1400 700 0 20 40 60 30
%Y Wave number/cm™ 20/(°)
3 PU.PU/OS MEEM TR IMEIER 4 OS.PU.PU/OS ¥ X Bt fiT 5t &
Fig.3 FTIR spectra of the PU and PU/OS Fig.4 The XRD spectra of OS, PU and PU/OS
2.2 WRPHEEFMRK
2.2.1  OS W X; PU/OS W B4R RE )52 1 100 —*=Hg(I]) _A_ﬁ(éhl)aw 1 100
N " —e—Pb(II A & Tensil
48 08 PR PU/OS % HHHE i 1 O e e
W, S5HLULIE S, S ATLIE Y, sl PU 80 | e 80

L]
’/

60 F 2 60
/ }/§
40 F / 1 40
¥

X Hg(11) . Pb(I1) | CA(II) MIJBERRRARAE,
A0S J&, BBRZFUIE 7, X/EH T PU
Sk i AR F L AAEI B, X U 4
B EA—E NI AAER; 24 08 &t 43 80
Jn#] 10% B, PU/OS X 3 Fds Ja 25 10 i B

B % Removal rate/%

Fi7 /58 Tensile strength/MPa

20 [ 120
HRIGIKF] 70% VL L, #E— L8 0S i,
He(I) L Ph(ID) , CA(11) BEBR 3 HEA LR 0 ==
A, BRI TH 08 & LR, — 7, s
ZAR1Y OS 1R R JAZ R, (IR 22 s A4 ok B ot E5 OSEmNEdESESTFHBEM
m, SFRRES A, PU/OS fLECH PU/OS Hi fé i B o 85 )
W, B—J5mE, O0S YEN PU By E{AIE R, Fig.s Effects of OS addition amount on the removal efficiency
5 PU M, %M 0S J5# PU/OS By fifi 5 of heavy metal ions and tensile strength

FEM 0. 30 HEmE] 0. 88, (HZ OS ik wyiy, 251k MER, WAL, B, AT
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PRSP R R AP 28 BT, JELESCIEF 109% 19 0S dshni kil & PU/OS,
2.2.2  pH{EXF PU/OS W B fE Ao 520

T 4 B e /K TP B I B R 2552 B0V TR R A 2 e, DRI, pHE (2% 5 M R 86 50 2 o
LB EE SR> —, K6 & pH=2~7 1 PU/OS Xf Hg(11) . Pb(Il) . CA(I1) AIMERRRCER, AT 0.,
FERHR pH fH R, PU/OS XF Hg(11) | Ph(11) | CA (1) MBERRAEEAR, 330 I2 th T B 7] 26 T 7 P ik 1A
RATFAMER, — RS T RS R AR, 5 — e m 2 ik, P RR
THER, BRIRT X408 B T WM OR, RSP E S TSR, SEERE TR A0 A,
pH (I THEs, B FALFRRE WSS, PU/OS % Hg(11) | Pb(II) . Cd(I1) MYMBEERFRE ETH#a%, 4 pH =5
B, PU/OS XF 3 Fidx i 85+ 1 W BRoR Bk B w8, 1M pH (HARZe T 5, &R BT 5456 2 AR
¥, ERBREREL, ZREH 8, WM pHE NS5,
2.2.3  WELRHHAEI X PU/OS W RFF2: fE B 5 0

W BB ) S22 M G B R A 5 — AN TS, B 7 RGBS ] 5 He (11) | Ph(TT) | Cd(IT) Wt
HZIAROCHR , PU/OS A B AT, TR Hg(11) | Ph(IL) | Cd(I1) A% 6 o Fifi 5 W BT Fsf )
FIBE NG N, XOEH T PU/OS b K A R s 5 He (1) | Ph(1D) | Cd(I1) 254, fHA5M T
I PU/OS XF Hg(11) | Ph(I1) | Cd(IT) fYME R E b4 s o S W F s ]34 31 180 min M, HER
TET )R SR A R 4 8 B il RO s B RE IS, X Hg (11) AT Ph(IT) AR L AR, X
CA(IL) Fo e Bt 422 3 f i

100 or ﬂ;,,.--é
—— 4
;\9 / L3 5 . A
g 80;-////i =
= 6 ﬁ.-——_
5
g 3
o o
on
5 60 5;;
& £,
2 8 —=— Hg(Il) S —#—Hg(I])
40 —e— Ph(IN) ® —e— Ph(I])
‘ —a— Cd(In) —A— Cd(IT)
0 It L 1 L ]
2 3 4 5 6 7 0 100 200 300 400
pH t /min
Bl 6 pHE3 PUOS RMESEEFHEM B 7 WHEEX PUOS KMESESFHHIME
Fig.6 The effect of pH value on the adsorption of Fig.7 The effect of adsorption time on the
heavy metal ions by PU/OS adsorption of heavy metal ions by PU/OS

2.3 WRBHIE S AR
2.3.1  Wefsh i

I B 3R AT R B 4 TR Y OGS R R 22— ARG I — SR — 0 gy g 2 7 RS H i AR e S0
TR, EAE, H—Hah AR A SRR He(11) | Pb(I1) | Cd(IT) AIMIIZSE Q (7.50,
7.10, 11.13 mg/g) SSCHAE Q (8.58, 8.00, 11.49 mg/g) B WU, HAHXEZREHm, RN
WAL — s )y 2R
2.3.2  WERHAETRZR

FFH Freundlich Fi Langmuir %ﬁl}fﬂﬁﬂ, 28 PU/OS W [} Hg(II) | Pb(II) Ficd (1) A8 W AL
B3 FPEJE R, PU/OS XF Hg(I1) | Ph(II) Fl Cd (I1) RYZEIRWMth S B E 2, M52 alH,
B R R T, Rt e, BERH IR AR B R A . TR, Langmuir SERILA TS, HHOG
ZREIHKT0.99, Ui PU/OS X 3 Fi 4@ & 1 B9 WY BEAF & Langmuir £ | 0 i 551 ¢ 11 BE & 0 A7 3
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5), WRHA AT R M ARAEI AR G, 158 PU/ZOS X Hg (1) | Pb(I1) FilCd (1) M
B 7 e i 5 ) 3 54. 62, 57.80, 82. 64 mg/g.,
1 PU/OS 3t Hg(I1) | Pb(I1) | CA(IT) HIORBHi#E—LRFNHE Z RIERISE
Tab. 1 Parameters for pseudo-first-order, pseudo-second-order adsorption models
of Hg(1l), Pb(Il) and Cd(1l) on PU/OS

NIPNE= RN}
Zj]jj%,{\%j: S Parameters Hg (1) Ph(1I) Cd(1T)
Kinetic model
r_— Q. 7. 500 7. 100 11. 130
HE—2
k
Pseudo-first order 1 0. 009 0.010 0. 006
R’ 0.978 0. 983 0. 986
— Q. 11. 130 9.770 14.770
S
k
Pseudo-second-order 2 0 0.001 0. 001
R 0.923 0.911 0.926

Fz2 PU/OS Mt Hg(1I) | Ph(II) | Cd(I1) B9 Freundlich 1 Langmuir ;5 0% BAE 2 28]
Tab.2 Parameters for Freundlich and Langmuir adsorption isotherms models
of Hg(1l), Pb(Il) and Cd(1l) on PU/OS

E4BETF SHEE Freundlich Langmuir
Heavy metal ions  Temperature/°C n K, R 0. K, R?
25 1. 601 3.328 0.975 79. 30 0.024 0.991
Cd(1I) 35 1.672 5.317 0. 897 81.96 0.039 0.990
45 1. 694 4. 841 0. 885 82. 64 0. 041 0.991
25 1.748 3.212 0.950 56. 49 0.034 0.998
Ph(1I) 35 1.779 3.502 0.941 57.14 0.038 0.997
45 1.929 4.309 0.950 57.80 0. 041 0.999
25 1. 747 3.033 0.935 52.08 0.035 0. 996
Hg(1I) 35 1.791 3.539 0. 876 52.91 0. 042 0.991
45 1. 833 3.937 0. 863 54. 62 0. 045 0.991
2.4 PU/OS & &5 FHI W B BE . T i
2.4.1 BRI PR 7/ EIENEEN

e

B

Wyy

Kl 8 J& PU/OS X Hg(Il) . Pb(Il) . Cd(II) .
Mn(II)  Mg(II) . Ni(Il) RS R AR B, h
El 8 AT, TELFh &R & FAAE s, PU/OS Xt

Hg(1) . Pb(II) | CA(I1) AYTR A WLER %5 Mgk & 4

N

LAMHHIMIMDIDIIE

N

L

/;//‘g{

N

ILMIHIIIIITIMN

.
&

60

Bhife = Removal rate/%

JBE T/ ( Hg(11) 4 70.81% , Pb(I1) N 77.21% , 30

CA(T1) #85.429% ) HAWA M, X TFHME R % %

=7 S N v

BT, PU/OS XF He(11) . Ph(I1) . Cd(IT) {33k 5 4 NNl % w

BRI R E, 430 69. 81% , 75.39% , 81.58% , Cd(I) Pb(ll) Hg(ll) Mn(l- Mg(I- Ni
v i Sl A AN I 4 JE B T Metal ions

i % Mn(I0) | Mg(ID) | Ni(ID) A9 B Bk 3 43 51k B8 PU/OS 14 5 B T i T I e 4 1

22.68% , 20.54% , 9.65% ., EZF &R E TR Fig.8 The adsorption selectivity of PU/OS

o/ NEA EP, PU/OS m Al DLk B 5 Hg( ) . towards metal ions

Pb(Il) A1 Cd(II) , FEANZHME 0T, HLIMERIFTH, PU/OS RIEA £ & A RIS

HREM], XSCEREMIAE S A Jm B Tl Al B W BTSRRI AR S G, TS ) 4 S B T K

G AT, SR ESEE TS PU/OS MEEHEURE, X FH PU/OS HE#ME I M &

GRETFH—DEZER, A, 0S HRIRR S 5 H S8 &8 TR EREECRE, Fitk, 7EW
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B A7 A T 4 S RS B T IR A SO I, 3k 2 e s BRI R 2 St i — A LA
2.4.2  WREERIAY AR
W2 BRE 750 B 0 0 1 A= AT DA A W Bt i A 105 ¢

V7 He(ll)
ST TR T A T L P PhD
F 80N 5% BIRR AT 0. 1 mol/L R ¥k 7 caq

JBEVRT PU/OS #EATHEAE ) S5 R A, £ 8
A 2 ) W - W 2 J5, PU/OS Xt
Hg(11) . Pb(I1) . CA(IT) BY i B4 243 5
88.79% , 90.81%, 92.92% W > K
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Tab. 4 Nutrition loss in abalone polysaccharide after dealing with PU/OS
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Tab.5 Removal rate of heavy metal in abalone polysaccharide after dealing with PU/OS
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