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Heavy Metal Removal by Bio-matrix Biosorbent
CHEN Can', LU Huan-liang'* , LI Zhi-hui’
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Abstract [ Objective ] To research the adsorption performance of biosorbent Bio-matrix on conventional heavy metal Cu** | Ni** and Cr’*.
[ Method | Effects of pH, temperature, biosorbent dosage and adsorption time on adsorbing capacity were researched, isothermal adsorption of

(1. Guangdong Provincial Academy of Environmental Science, Guangzhou, Guangdong

Bio-matrix to Cu®* was analyzed. [ Result] Bio-matrix had better adsorption effects to Cu’* than Ni** and Cr’*. Unit adsorption capacity firstly
enhanced and then decreased with pH, and reached the maximum at pH 4. The adsorption isotherm of Cu’* had better fitting with the Freundlich
equation, and the saturated adsorption capacity was 19.3 mg/g. [ Conclusion ] This research provides feasible way for the heavy metal removal by

Bio-matrix biosorbent.

Key words Bio-matrix biosorbent; Heavy metal; Isothermal adsorption; Adsorption capacity

Rl 41 2 AL Tl ) K, B 4 P /K ) T ke
FR o T X IR B A4 A 75 Y A B AR Al A 49 )
fa k% 4 R P KT S YA T ROA B B TS YA T
PER A . MR LB R R )12 Bt e R A 1 A A
A5, 1R 4 T PR K I — ol A 0k B 3 T I
FHM T 00 L B0 R A2 B AT S0, A i
A W B A3 A 0 e W B 4 I 9 3 . Yao 45 T
G2 T BET5EXE Cu® " AW BFERICR , 45 8 & B, Langmiur 5% K
BH o 12.53 mg/g, BRI 4 LAGELEFE ]y L W 50 HEA T T
EBREK P ESR I EENH T — s 8 ) g b
7 Bio — matrix, I % I 0% B 5 4 i o A2 0 5% o [N R iR AT
WFE, AR Bio-matrix VB Sy A 4 Wi 86 7] 25 B3 2 7K v B 4
P TR TR,

1 #Rl5H®

1.1 KBEHHL  Bio — Matrix WERFF ) 48 5201 AR FME R L
A R R AL, 72 0 L —Fp R ACIR R (& 1), e g
W R 5 T AR AR B it v b 4095 e o G s 0 B2, T I
FRERMER,

1.2 IRk IR e e e
B ANl K B 7

1.3 REAHE

1.3.1 WEHERERSZmH &

1.3.1.1 JEEEXTUEH R . FRELT g WERRRI ™= T 6

EE&THE RN ST RAHH R (201500037) 5 7 A& 4 #ra it % 5 B
(2015B020215009) 5 /= 91 7 A+ %1 57 B (201508030028 )
FARD(1990 — ), 4, #ALAUAA , TA2IF 50 & A F 3035 T 42
HEEEES AR, « BAREH, HBRAB T, L, RF
IRBL AR AL BRI B RABFR

Wi EE 2016-04-25

EEEN

E1 Bio-Matrix BF it 5]

Fig.1 Bio-matrix biosorbent

HFHER 250 mL HEIEI Y, TP 200 mL #) 4a ik B2 1
N 50 mg/L IR A Cu® Ni** G " W, 40 BT 15,25,
35,40 45 50 CHa iRz 4 h 500 4 5 4 Jm ok B, #i T
w2 o= XN AT IR

(G -C)V

M

A, g SRR i B IR B i (mg/g) 5 €, R A JE R IR
WP (mg/L) €, JEW I IS TR AR BE (mg/L) 5 VI R B2 AR R
(L) s M 2 500 i (g) o
1.3.1.2 W BSR40 2 e W B RE IR 52 . 7E 23R (23 +
2)CT,rFkEL0.2.0.5.0.8.1.0.1.2.1.5 g MZRHFI™ &
T 250 mL HEFE R b, e A 200 mLL ) 46 Mk B 10 50
mg/L (IR A Cu®™ (N Cr' " W, RT% 4 h SR I 3 4 I

1.3.1.3 MR RARAs (] e B PERE RO REMA . 7R3 (23 £2)°C



44 % 14 1

% BuZ A4 9R P Bio — matrix 214 & K P & A& WA 53

N LFRER 0. 8 g WERERI = T 250 mL HETE R, )R oA
200 mL I 4HH BE R 50 me/ L (14 8 43 & W, E 4R 5 a1 LA
200 r/min $53% , 5+ F0.5.1.0.1.5.2.0.2.5.3.0.3.5 h Jt
BRI A 4 SR TR

1.3.1.4  pH XJULHHPERBRYSZIN . FRICO. 8 g WZ BRI ™ T
6 HIFHHEYR 250 mL HETZIHL A, BRI 200 mL ) 469k
¥k 50 mg/L (IRA Cu®* (NI Cr* " I, 43 I A5 pH Sy
1.2.1.6.2.1.3.2 4.3 4.9 6.2, 4R KM 3 h 58
5

1.3.2 SRR . 43 R BB 77 7™ i 0. 8 ¢ T 250
mL IR, 10 AN I A — 2 W BE 1 CuSO, VI,
EFRT Cu® VR 53314 20 ~ 60 mg/L ,7E(23 +2) C R4
¥ 3 h S BURERI

1.4 EFHZE RIVEEHE ST HRE GG (ICP)
R 4 JR vk

2 HR55

2.1 REXTURMIMERERIRIMT  H IR 2 WT O, B R Y
i, B 4 I B s 4 A A ARSI AN K, Cu® " 7E 15 C
BRI R 7.5 mg/g, 7F 40 CHT ek 8. 1 mg/g,
W, 7 SR R K A B v AN B PR A T A B ) s
BATHA , Jr S = I T T,

9 Cu
——Ni
8 —a— (Cr

¥ Adsorbing capacity /I mg/g

15 20 25 30 35 40 45 50
72 Temperature f| C

B2 EBEMNEEESTFRMENZT
Fig.2 Effects of temperature on the adsorbing capacity of heavy
metal ion

2.2 IRPHFIERNEXT R MR R R & 3 Al A, IR
FUXE Cu ™ AR RS S A, N R G 1 25 BRATCR AR 25
Ko XFTHH A BE O, AE BN 0.8 g I, FLA o )™
fiot Cu®* Ni** | Cr** (B 5351 8.6 3.8 3. 6 mg/g, i
6 W R ) P e g, T < B R O, (EL IR B ) 2 ] 2
TE 5 Mg T, S SR M R ARG, 2 T 1 82 AN RE T
SR BRI, X6 200 mLL BRI K SO me/L 1 4 )&
VRN 75, 45 3 25 B 280 2R 0 05 R 5 4, 328 3 WA S 5] 0
$0.8 g,

2.3 URBHETE)TUR BRI RERY RSN AT 4 WAL ET 1.5 h 2
I 1 7 it O < 4 R B, M B R bR B
A I ] ARG | WA BT A R T 2, AR 5 W PR 3. 0 h R 2 R
TR RESEA N PR AR , 5 3 R R - 57 , W B o 3 4l 7 T 22
XA F TR BRI AR B BE, VAR A B , 0 el AR THT A
W B2 37 iR e 22, IR A A PR Bt I [ 9 9 A,

50

40

30

20

10

B Concentration Jf mg/L

0.4 0.8 17 L6
R 4%AE Dosage of adsorbent ff g

3 R PRSI 0 2 R R B 14 A O B2 M
Fig.3 Effects of dosage on adsorption property
504
45
40
35
30
25
20
15

B Concentration Jf mg/L

1.0 2.0 30 4.0
AFIE) Time [ h
4 PR B A 1B IR B ik 5 ) 22 T

Fig.4 Effects of adsorption time on the adsorption property
SR B35 07 AR, OB R AR R 5]
Xt Cu®* (R BRRSCR AT e, WP 52 U Cu® ™ VR &2 18,
2 mg/L, T Ni** A1 Cr** e BE 434k 33.7 F135.2 mg/L,
2.4 pH XIRBHIMERERIRME &S WAL EHILG pH XS
Bio — matrix W BH A7 BN, pH < 2.0 B, W BRF 5008 = 2%
(I B SCRAR 22, RPN IR Vb H W e, & 5
BB T ARG B TR T A ML L, AR B 57 5 o i
ML fE . 24 pH A 1.6 HE K F] 4.3 fyad B h, Cu’” |
Ni** Co® " B BB pH AR R 8S5 18, 433 0.9
0.2.0.3 mg/g Hi k% 12.4 5.9 8.8 mg/g, 117 24 pH 4kLEi i
P 52 B S T RAEATR , e pH 4 ZeAv R4 1

15 Cu
——Ni
—a— Cr
10

w

¥ Adsorbing capacity /I mg/g

—_
(=]
~o
(=]

3.0 4.0 50 6.0 7.0

B S pHXEEEBETRMENM
Fig.5 Effects of pH on adsorbing capacity of heavy metal ion
2.5 WEBHFINE Cu'* BOZRIRMHRIE 58 R Rl Y
Cu® " PR T 45 Y 5 PR3 6 , J00 3  BRSP-f67 J5 A Cu® ¥k
JE, BT e SR M B . W RR VR Co 43330 20,3040



54 G e

2016 F

50,60 mg/L B} ,Ce 42.8 4.7 .9.7.17.1.23.8 mg/L,q, 4.3 6.
37.6.8.2 /9.0 my/g, XFRHLE FRHIZ I Langmuir 1
P Freundlich DEIFARIRA ® AT 26HERL A 490
KB, 45 B Langumuir : ¢, 19. 3mg/ g, K,0.049, R* =0. 988,

25
= 2.0
o
g =0.051 8 + 1. 047 4
8 yz . 5

L 3 B =10.988 4

<4
1.0
10 15 20 25
Ce If mg/L

6 DRRFIXE Cu’* §9 Langumuir T &R 2
Fig.6 Langumuir adsorption isotherm of biosorbent to copper
ion
1. 2

1.0 y=0.662 3x+0.130 5
B=10917

lgq,

0.8

0.6

0.4

0.5 L0 L5
lgCe

7 WRBFIXE Cu’* i) Freundlich B 28 2%
Fig.7 Freundlich adsorption isotherm of biosorbent to copper

ion

Freundlich:1/n =0.66,K, =1. 14, R* =0.992 I fff 25 15 4 T,
K 6.7,

HIPE 6.7 B %01, Bio — matrix I BRI Cu®* fry mig o 46 1L
285 Freundlich 5 B2 A 5 4F LA HE HE R B R KT
0.99, i Langumuir J5 & X% Cu®* F) W B 25 35 28 A0 10175 32 il
2% FHICAT AV R0 2 T 0 Cu® ™ Ao M B AN B 22 g
FIHE A AN 38 57 3% 1004 22 J2 W R R =X, A R I R B 2 R
19.3 mg/g,

3 &g

(1) A=W B35 Bio — matrix Zb3H 200 mL H) 4Rk B R
50 mg/L f) Cu®* (Ni** \Cr’ " JRA 4 /K, W R 591 e A P
w40.8g,3h I S B W [T, H Bio — matrix ¥R & JE K
e Cu® " AR BB R T NG

(2) 7K pH Xt Bio — matrix WY BRI K 78 pH4
FeATING R B 4 A BRL 7 TR AT A A O, ek R R R o AR T
S o

(3) MW 3] Bio — matrix ¥F Cu®* B9 454 Freun-
dlich S5 MBS 2, 76 2 2540, 10 A B 25 24 19,3
mg/g
S 30k

(1] adegn, AL, D, % Ham K m st [ T].
BRI SRR, 2010, 33(12F) ; 375 -377.

[2] YAOZ Y, QI J H, WANG L H. Equilibrium, kinetic and thermodynamic
studies on the biosorption of Cu(Il)onto chestnut shell[ J . Journal of haz-
ardous materials, 2010, 174(1/2/3): 12 - 19.

(3] 228, ik, &l AT A A=Y Dok b S SR oY
PERELT]. rhERAIRIR, 2013,29(35) :293 -299.

[4] SUN Q,YANG L. The adsorption of basic dyes from aqueous solution on
modified peat-resin particle[ J]. Water Res,2003, 37(7) : 1535 —1544.

[5] 2ok, 7ugss. i BN R ERHE SR E R 1L B i &
SIEARRERL ] TR, 1993, 12(5) 1356 - 364

(6] ZIRPK, 2, TR, 5. AR IR G KA e ) ]
b T2#41%,2010, 61(1) ; 216 —221.

(L% 49 W)

(18] ERNEA. £ T GIS fPBART AR L AN D], SN Hf
FllAS 2014,

[19] BB, XUREE, Bt S5T RS A1 GIS fyPLRE A FI H L oI5 o0
[J]. Seit-50u,2009(23) .77 - 79.

(207 ERNRN, FARI, 255008, GIS S0 # FrIFI A - i st : LURATT

BT ]. rhE e IR ,2014(17) 1289 —293.

[21] T4, M. GIS S NRYT LXK IR M H A 22 IR 9 SEF o
[J]. FEXHF,2003(2) ;110 - 115.

[22] SRJR. FIFH RS 71 GIS HEARDH TR A A GTIF A1 T ] 18Rk
A ER7F,2001(3) 1205 —208.



