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Removal of Copper Ion with Iron-Oxide-Coated Sand
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ABSTRACT

The sand particle was coatcd with Fe;Oy and then Fe,Q;5 that adserption capacity was more excellent than Fea(hy, was mostly
found m Zod slep for preparation of iron-oxide-coated sand (TOCS). The copper removal rate was 74.9 percent by adding 30
gram per liter iron-oxide-coated sand ltom the solution with 5 mg/l Cu w20 minute. Breaktbiough time accurred m 23 hours
and adsorption capacity 0.87-Cu/g-10CS in case of breakihrough copper concentration was 1.0 mg/l in the contnuons test
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Fig. 1. Schematic diagram of adsorption apparatus.
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Fig. 4, Relationship between removal rate ol copper and pH
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Fig. 5. Relationship between residual copper concentration

Table 1. Equilibrium parameter cbtained from adsorption

Copper concentrakon (ma/i)
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Fig. 6. Freundhch adsorptior 1sotherm.

Table 2, Frcundlich censlants

parameter k 1.346

value I/n 0312
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Table 3. The removal rate of copper 1o varialion of flow ratc

Flow rate {ml/min;} 15 30 60

Removal 1ate (%) 9.1 70.2 47 4

Residual conc. of copper 0.044 1,496 364
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Fig. 8. Breakthrough curve obtained from column test with
iron-oxide-coated sand.

Table 3 & HEI] ¥ &5 39 FoolL BE
= && 0044, 1496, 263 mg/l=A GO 15 ml/
min & 9 AMAREEe] 991%=A A ERSITD o)
e mel fdge] PRlelE ¥ERE SmeflE AL
HEEE 15 mifmin= #1710 fETe] pHe T
ol BEE HHT AT TPEeR 48] Fig. 8 3
T2 pErlime = eyl

Fig. § 3] BERIWMRS 1555 # =i MbFEe HERE
VRS 43R Bk 307 HRLE s ksl
TEE BEE Aed WRelh pIis EEEE HE
A pH 4 LITR Sifs] Belgl ot miho] T
Aas] QEF) AES EIERG 166RH BEEE A
= ZEH] MR ew EIEERs 21 NS 2
el 356 FME R ZaLdok iidike G
B 1 mgIAWE BRI WETke] shE 2k
TELEE FEEEHEE B 23 MeR Ve, ey
FrEnffcl A el el uish B wTEae] BoEED
2 #5 0.87mg Cu/g - [OCSE VERLTE

5 4 =

FﬁfffL%e WRWE A=
HT l);fvzl fggﬂ

sed giple, TRjolL Wik itk
dlske] w29 vhe Aelsle] ol

1. of Korean Tnst. Resources Recycling Vol. @, MNo. 1, 2000

ek - TR

HiE b E{’,%beﬂi WA 1 97 MELATE A

Feqa0, SEle] 30| MAHY 2 DAY Fe,Q, B
o} W] =%k FloE geA Sle Fe Oy 7 #
WEY d¥Ee Akey Aol Bl pH 9

o A Ze ke weslfl 30 g1E A7ET RO
20822 P& ) Fele]d BEHEE 87.9% <90k

WEEREA el FElEEA 1 mgd HE pEm
Hiow wokS w i SEEREL o 23Azke19 T
Rk AvERe] RS 0.87-Cwe-10CS ©)3ith

SRR

B

1. Cmos D. Klaassen, Mary O amdwr and John Doull :
“Casarett and Doull's Toxicology : The Basic Science of
Peisons”, 3rd edition, Macnuilan Publishing Company,
New York (19806),

Wemer Sturmm and James J. Morgan | “Aquatic chemistry™,

3rd Edition, Wiley Inteiscience, New York (1996)

3 Anderson P. A.and Benjamuin M. M, : “Effects of silicon on
the crystallization and adsoiption properlies of ferric
oxides”, Environ. Sci. Technol., 19, pp.1048~1053 {1985).

4 Benjamin M. M., Hayes K. Fand Leckie J. ©, “Removal
ol toxdc melals from power generation wasle streams by

2]

adsorption and co-precipitabon”, I Water Pollul, Centrol
Fed, 54, pp. 1472-1481 (1982)

5. Dawvis I. Aand Leckie J. O : “Effect of adsorbed complexing
ligands on trace metal uplake by hydrous oxide™, Environ.
Sci. Technol. 2. pp.1309-1315 (1978)

6. Benjamin M. M. .
materials on amorpbous iron oxyhydroxide”, Environ. Sci.
Technol, 17, pp. 686 692 (1983),

7. SRR, BTN, W AL (1997)

8 Fdward M A and Benjamm M. M.: “Regeneralicn and

“Adsorption and surface precipitation of

reuse of iron hydroxide adsorbents 1n teatment of metal
bearing wastes™, J. Water Pollut.Control Fed., 61, pp 481-
490 {1989

9. Edward M A and Benjamin M. M. : “Adsorplive filtfation
using coated sand: A new approach [or treatment of metal-
beuring wasles™, I. Waler Pollut.Conirol Fed.. 61, pp
1523-1533 (1989D)

10. Ellicii H. A. and Huang C. F:*Adsorption of some
copper{[l)-amino acid complexes ai the soled-sclution
mterface”. Environ, Sci, Techool. 34, 87-93 (1980}

11. Satpathy Jand Chandhurn M, : “Treatment of cadmium-
plating and chremum-plaling wastes by iron oxede-coated
sand”, Water Envicon, Res., 67, pp. 788-790 (1993).



i pbel 29 TelolR Mk 75

¥R BE %0 R

« Zold| sk AT Ew SHab

gt

s galtlgE AR A
imiy

- A GRS 1eATY 5 Fol S WAE s A Al
ARAEATME £FAT CEA] FohiER PRAS TS AP
8% T

- Bl WATHT A4
Al FebiE DTk Al
A FAge] mAdE T Gt

(AZsl=lX] EZh

=

T ool 2000dETE JTINNAS SIS ETAA ) SY I, AT, A=Y
F89, BHATEDP IS FECR SO SYaeie] Be DT BodE v gEen

H AFToR Agete] 47 wghic,

i

AgleiolEs A 98 Al £, 2000




