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Competive Adsorption Characteristics of CFW on Cu and Zn
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ABSTRACT

This paper describes the batch test results for application of CFW (Carbonized Foods Waste), which was produced by the
process of recycling waste, in PRB system. It analyzed characteristics for individual adsorption and competitive adsorption
of Cu and Zn in heavy metals. In individual adsorption, the Langmuir and Freundlich models are used to predict adsorption
equilibrium. The adsorption equilibrium corresponded to the Langmuir’s and the maximum adsorption amount of Cu was
greater than Zn’s. The removal of heavy metal is predicted that Zn was faster than Cu. The reaction rate of Zn based
on Pseudo—first—order and Pseudo—second—order was faster than Cu’s, and the result of competitive adsorption test confirmed
that the adsorption amount of Zn is reduced under similar condition for competitive adsorption rate of Cu and Zn. When
Zn solution is mixed in Cu, Cu is adsorbed 86% on CFW. However, the adsorption of Zn is 19% on the contrary condition.
Therefore, the removal characteristics of separate heavy metal should be considered for efficient treatment of contaminated

ground based on complex heavy metal.
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Average Pore Diameter (A) 132.4
H 3 WgEY 485U
Materials Concentration Contact time Shaking speed Mixture rate Heavy metal
mg/| min rpm
% Copper
50, 100, 200, .
CFW 400, 800 20 200 50:1
40 Zinc
80
E 4. ZABEY N3 xA
Materials Concentration Contact time Shaking speed Mixture rate Heavy metal
mg/I min rom
5
10
CFW 200 20 200 50:1 Copper, Zinc
40
80
© & o] [UPAC(International Union of Pure and Applied 3.2 M¥Ex 9
Chemistry)o 4] g 2JakaL Q= tiAlE 500A01/4, F7HA]
2 20~500A, T|AAE 20A o|5ke} =8| B uj CFW= 3.2.1 3|2Al AlSl(Batch test)
SAIEOl 2SS U L& F=o wek CFW JJEH—E—Z%O F& Toke A
B oM BetE eqAute] A5S4e motel  BAowm sEA AL Asigon, Sk FEEY
7] 913 37w A|(2008)0] T2 9 71% & Jastel A4 S oRF BRI R e d =20 K(Inductively Coupled

et S5 5 et ool tisto] Ade stk
TES LY9EEE EWIH ] 2AE[Copper(1D) Sulfate
Pentahydrate-CuSO4 - 5H20] ¢} 3FAto}ed[Zine Sulfate Hep-
tahydr-ate-ZnSo4-7TH20]& £5<0| 3| 45to] AMESHA
o A2E FREELS oA FH4 AAE Bue

Z]v}
1ol B Fsb) Sla) 2T

Plasma; ICP)E ARE-8F3ITE. 752k %%

g2t whet

A 23S 3 33 4o Me) Aok AEESAAHY] B
TESHEEE 50~800myl= Alxste] Tt e HE

542 458tk ol fdl
CFW+ 5~8022 & Q55 22|sto] 200rpm wik-e
sto] e dEo] Ty,
3o AT AR
200mg/I 2 ZH|5}o]

=



stgom, CFWE 22 08g4 ZHlstel Z2te] g9 AlUjRo] £19) e
40mish ALY, of Zo] F2Hdo] Far
A £ Aol el obeto] da CFWO] FH4Eg

[e)

4, d¥Zd 2M 9 E Brlelr] o)l vrS A7l e T ER-S Wrleltt
77 32 Fejo} ofelo] TRt 275 E W WHSAIRH]

41 F349 EZA BY oEt FAAE AASAS el ot IY 3a)e
CFWO] ¥ESAIZHE g0l &of do} Qi e S=s

4.1.1 858Y Uehd Zo® 27] 9% w7} 200mglofstol A 22

5 29 F 5ol et ople] 27w Mgt T o) who a7t 5K ool BE AAEgon, 27] HEs}
E 5&=FS Langmuir®} Freundlich S35 18- o]& 400mg/19] 72 808 = AF AALUTh 27| HE7}

sto] WP gES HERHGITE Fej9f ot B5F 27|55k 800mg/10] 720l i= HESA|7E SEO| A oF 50%2] ©.¢%

A AT FAF SR Bolr W2 skl Bl B o) go} gl9lom, A7t wlet @ dEo] AAE o] 805

Dol RS 21T o= ik CFWol| S2H8 F2]9] Foj 3 oF 30%AE Jokth 18 3(b)= CFWO] BReA 7
28.

2} Smg/go| 1, o}ﬂg 2223mg/gC & FE7E ololo] ALY UER Ao et SAEIHA 27] &
ofoirtt CFWol| Zatefo] whe 71 8915191 20, Lang- 57t 200mg/lo]slof A= HES-AIZE SE o]jo] 2%

muirz2 o] ¢ YA|5H= oﬁaé BRI Bo| nE AAEYoH, 27] %7} 400mg/le] 729
80 & =TS 10%7} E 3tk 27| =7} 800mg/12]

4.1.2 HSAZe| FE 7ol of 0%4 g Holw HhgAIZto| e %t
5 FHEEY SAEEs MY HgdA Fed=e] gae e vuet Ao Yeiyith uehA,

=
o) SF40 o At FE40R
A Al Aukict g gahagio] AR Ao

o
&
R

o
1©

ol flo
fo

ot

lo

=2 0
AesE AEHT FAEEL 8o Fof WFAPel = wekEr,
30 50
25 = el PRt
-____-----;-.-"ﬁr- """""""" 35 | P -
20 | 7~ -
I ~ -~
CHNIN TR R
215 i/ g2 f’/.f
= < 20 by
10 @ 15 b
s & 10 §
p
0 1 1 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Ce(mg/) Ce(mg/)
(a) Copper (b) Zinc
a3 2. 2|2} ofgio] EAES2M
¥ 5. #2|2} ofHol| thet Freundlich®t Langmuir E2S52M T3t
Freundlich Langmuir
K, n ;? nax (MY/Q) b ¥
Copper 8.675 4134 0.7086 285 0.646 0.9956
Zinc 7.45 533 0.7683 22,23 0.191 0.9897

EFSIRHC| CuQt Znofl CHEH ZAX EXEN

DlO

Z
a



100 @ S s0(mgn) 100 | - 50(mg/1)
-~ - 100(mg/) ~&-100(mg/l)
80 " ' Z 80 —£-200(mg/l)
5 = 200(mg/) 5;’ -5-400(mg/l)
£ oo -5-400(mg/) E 60 | -5-800(mg/l)
@9
= -=-800(mg/) g |
bt 3
040 b
3 &
| £

L
& - g
0 o # A
0 20 40 60 80 100 100
Time(min) Time(min)
(a) Copper (b) Zinc
a7 3. ZHFEnt AlZtate| AH(Copper, Zinc)
45 4
4| & 35 -
357 &T‘E\g\ il
3| 25 -
=z = 2t
T 2.5 ;
g g15 |
g 2 el
2 A £ 1

15 A ©800(mgn) 05 - 0800(mg/l)

1r 0400(mg) 0 - 0400(mg/l)

0.5 r A200(mgT) 05 - A200(mg/)

0 1 1 _1 |

0 20 40 60 80 100 0 20 40 60 80 100
Time(min) Time(min)
(a) Copper (b) Zinc
J2 4, SAUXIEIE DH(Copper, Zinc)
40 40
~k-50(mg/l) X 50(mg/)
| 35 L
35 " | e 100megn o 100mgh
30 | |#200mg) 30 | |-2200mgn
= - 400(mg) G =+ 400(mg/
525 |-=-s00(mgn 525 | Omg)
£ g -5~ 800(mg/)
E 20 E 20
515 E1s
= S

10 10

5 5

0 1 s 0 ‘

0 20 40 60 80 100 0 20 40 60 80 100
Time(min) Time(min)
(a) Copper (b) Zinc

33 5. FAOIXIELS

7% 4% Lagergren®] §AMIAHRGRES, 19
Ho and McKay?] G-Alo|apukg el o] &-3lo] L]t
ofde] Y FAEEE WA Ao Uehd Aotk

= |
Z7he] mRAE B Fak 24| 71279 dHomsy

38(Copper, Zinc)

ov) 1 ATHe & 63 2k fARIA oA ALS B3
q F340] L AEET} He4s —2;21 HHees) W

aze] 71&7|7F g38tal, o SeTE 24
g s Lelo) e 7127 r%m A& ghlsl
oAt o8 B3 FF% HE} WS

Al W Azl AIAZE 7hs SR w2

).



H 6. 72/9t 0jelo| BASS ATie

[. Copper
nital Experimental Pseudo—first order Pseudo—second order
nitia
Conc, (mg/l) Qe Qe ki R e ke =
(mg/g) (mg/g) (1/min) (mg/g) (g/mg - min)
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