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Removal Efficiency of Cu( II) by Fe-Si-B Amorphous Alloy
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n this work, the Fe-Si-B amorphous alloy ribbons were successfully prepared by melt-spinning technique and compared with commercial 300

mesh iron powders for Cu( Il ) removal efficiency. The results show that Fe-Si-B amorphous alloy ribbons were efficient in removing Cu( |Il)
from aqueous solution containing 100 mg/L of Cu( II') , where more than 98% of Cu( || ) was removed within 60 min using 1 g/L Fe-Si-B amor-
phous alloy ribbons, and the removal process can be described by a pseudo-irst-order kinetic model. Under the same conditions, the surface
normalized reaction rate constants for the removal of Cu( |l) by Fe-Si-B amorphous alloy ribbons is 167 times than that of 300 mesh iron pow—
ders. And the removal rate is proportional to solution pH and temperature, but inversely proportional to Cu( I|) concentration. In addition, it was

found that the ribbons still exhibited 67% removal efficiency after six repeated uses.

Key words

0 3|5

Cu ( IN) J2—F WA B 75 ey, B BB 4R A1 9l
R I T TP 3 2= AR AR A Cu (D) T L8 50 5
TIIEPLEYIRE S, 2 BB Y BEAN BT & 4 2 NI i
FEASHURAT IRAEE T B =St ik, & Cu (1)
PR A2 A RTT Al HER . M Bk ( ZVT) A HL B G
B3 HSAECRR T LU s 00 25 1 EE s B 13 Jh < s PR 5
sl IR A T S 1, AT A% o3 P el AR PR W o, E 9k
e TESBE KA o (R G Rk 28 R
PG AEARR ™ T A 4 S A 2% oA R 49 K 25 A0 B Fr F A 3
e S R B [ I S BT B A 7 A A W v A
AT R T AR ZV AR 1 [ BN, B A A
HE Cu (D) BARKEAEKE L.

UTAFAE , 2435 18 X0 S QL B i B T 9 T A B T 5 Fe
ERT 80% 1) Fe-Si-B k& &, %G & DA IR J5 1 HE
577 ADNEA S L , A HCZR e Bk S 4 14 A A0 R A
PRAGREAEE R o I, Fe-Si-B 3 i £ %0 45 Fh 8 & e bt
ek ik 14 2 THI AR 24 £ B 7 3 300 H kB 60 ~ 37 000
fi " AEREAIR & A AL W h B B COD BSBR R .
BT HR B RE, Fe JEAR S & @ AFIRAY ST HES 1 T 20OHNIE AR
G AT REEHO H G B A B A AR BOR -

ATAEBTERIE Fe-SiB AR A X Cu (1) A9E
BRACR IR H g A A AT W TS, 2 M I pHL L o
AEXT Fe-Si-B AR & 26k Cu (1) MR, % Cu (1)
PR Ak BB AR A ACHRE , TR i T BRI S RS K
Ak 5T 4 O 9 o

Fe-Si-B amorphous alloy, Cu ( II') , removal efficiency

1 X

# Fe SiuB =F &G0 R (TLE I KT 99.9%) #%
BB AR R A TRC L  FE R A R A Y T H s s iy
Hil15 FeySig B I REG G 58 KHIEHRIF 1RG4 5 LA
Ja VI L/INE SR FH L2 FAR HLRE /N BROGS A6 51 W8 8 1= S e 7% 1Y
HEE A8 32 30 wm 53 mm B S SR 5K R L S
T2 B % 3 mmx3 mmx0. 03 mm f{/N k. 300 H 2k ( 4l
FERTF 99.69%) ti RHAL = AFIHGT TRt . R D/max—
2400 #Y X GFZATHHX( XRD) XFEE f 250 5 300 H Bty #k 4T
YIARA AT FIH JSM-6700 U434 B 4% ( SEM) WLEE 55 I by
KIEMMIES . R CHIGO0E %Iy Ak 2% T AF i b4 i
FEEE AR . S T O L, A F AR e RS A
ARSI 5 Fe-SiB JE & 4 557 , LI M 100 mg/L
Cu (1) #9, MRS E] 2 120 min, R g8 1 Hzo

FE B PRI — 2 fE 1) CuSO, « SH,0 R FREAK T, Bl
BB W) Cu ( I1) . B 500 mL F Ry CE TRk
H A —E B ARG B A0 ( Bk L 78 HI-3 BUIHIR 7L /)
PFEAS 1 LA 200 r/min BYFEERERE . B — i B (] ABEAR
B 295 mL V8 W, SR M31-AA2600 7 J5 -1 i 46 6 RE
THE LyEWrh Cu (1) P9WREE, LhRAEAE S 454 ( S02m)
X Cu (1) 1y LBRECE.

2 GRS

2.1 FeSiBERAELHRIE

P 1a 2y 300 HEAS 5 Fe-Si-B A dh A& 4541 H9 XRD [,

B yuanzz@I|ut. cn

07010

DOI: 10. 11896/cldb. 19070181



FeSiB i di&extmiz Cu () By Eha R/ kE=F

ATLAZ 300 HERR ARG I B — aFe AL AL, Fe-Si-B
AR A G 2T BT S AR 45° 2 A A7 — A i 18
R AT W S 4 A1 TR AT 5 U6, 22 W] P ] 45 19 Fe-Si-B A iy
Ba i AR A B 1b D 300 H#kH Y SEM 5], AT
VAT R BORL R T 2490 S5 pom , JEARB AL, H2 ifi 77
TEREREAE. B 1c 2 Fe-Si-B A G4 4 4 0015 1L vl 7
KGR, AT LA AR fh A R i+ 394 .

J

(a)
Fe-Si-B amorphous alloy ribbon

300 mesh iron powder
.
*a-le .
A

20 30 40 50 60 70 80
20/(°)

B 1 (a) 300 HEH S Fe-Si-B EMG AR XRD [&]; (b) 300 HEk
FIEY SEM [ (¢) Fe-Si-B Ak Ak 4 Ak Y SEM [&]

Fig.1 (a) XRD spectra of 300 mesh iron powders and Fe-Si-B amorphous
alloy ribbons; SEM images of ( b) 300 mesh iron powders; ( ¢) Fe-Si-B
amorphous alloy ribbons
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Fig.2 The plot of Cu( II) concentration change over time
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Table 1 Comparison of Cu( II) removal efficiency by different materials

Removal Cu( tH )t Removal Ref.
materials /methods concentration efficiency /% clerences
mg/L
Fe5i-B amorphous 100 >98 This study
alloy ribbons
scale
Nanoscale 100 >98 [15]
zero—valent iron
Kaolin supported 'nanoscale 50 08 161
zero—valent iron
Mixture of Ca( OH
ixture of Ca( OH) , 20 %9 (171
and NaOH
Carbon fiber vertical
1 1
cathode electrolyzer 50 9 [18]
Reverse osmosis 42 >96 [19]
Biological adsorbent 50 97 1201

( water reed)
Lewatit TP 207 and Lewatit
TP 208 chelate ion — Well [21]

exchange resins
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Fig.3 ( a) Open circuit potential and ( b) potentiodynamic polarization
curves of the two iron materials in the Cu ( II) solution
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Fig.4 (a) The plot of Cu( II) concentration change over pH value; (' b)
SEM image of Fe-Si-B amorphous alloy ribbon after reaction ( pH=5)
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Fig.5 The plots of Cu( II') concentration change over temperature and the

fitting curve of Arrhenius equation ( insert)
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(a) The removal rate of Cu ( II) varies with the number of cycles; SEM images of Fe-Si-B amorphous alloy ribbon after ( b) 4 repetitive loading and

(¢) 6 repetitive loading; (¢) XRD patterns of sediments and ribbons pickled after reaction
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