5526 55 10 4
Volume 26 Number 10

TEEREREFR

The Chinese Journal of Nonferrous Metals

2016 47 10 H
October 2016

XEHmS: 1004-0609(2016)-10-2152-08

Mg-Zn-Ca 3E

AR 55 b R (B A

Bt ge 1 S 1RINME R4FE

fERE ' HA®, TEiF, LR

(1. YRR MRS #PERE S TRE2ABE, JEFH 1108705
2. UTHRESE AR, K 110870)

OB RHHEAES % Mgy.Zny, Cas(x=0, 2, 4 Bl 6) G447, WHFCE4h Mg & 56 467t AR A 45 A4 T BT
SR Al i 2 0T T SRR R K 1A €2 e 7 B AN A T K. S5 2R Migg14,Zn54-,Cas(x=0, 2, 4 F11 6)
e x<4 I, BB 20~25 pm (KRRATARS ST A4 o AR 2 HGE LI IR IR B At 2 A e ¢4 2 i
Mg Fit iR mmiie e, o MgysZnygCas L5845 7E 2 min SRR , LA IURFAE I 1] 2 71 1) B A A3k
0.47 min, PARIGEE P ABE AIEE] 95.41%. RN 60 min 5 (451, HARR SRR, ZR1l e Y
PRI AT AT PARFAIL - MgsZnggCas AF i 455 22 /0 i LIIAME ] 4 LA, T PR FFREAR BE D AME T 80%.
KEEIR: Mg-Zn-Ca; ARdh4CH HIEMEAEL; FRERETs; Bt MR

FESES: TG146.2

NEkFRERD: A

PiAkiit, 0%t AN I IE TG 7K 2 4 ) LA
5ok R Z REERREEN . S Gkl K 1
WEEAPEK, HAHAMEZ . AR, COD KR
S R, HALIRAHE B KA BT T A AE AL, X G
hy ST BRI ] DUE AR AP A B0 . SRR
FEEARP R 2RO R A I R R R o AR
HRAHNNED, TifRE RS JoRh R AR 2
—3. PEALIA 12% 19728 Jopbii g Jort R K HE
T X A LGRS R AR sl K
BTN, 0T EREER N S A it ™ o
By, U EHE AR TARRMS: . Hir, Co&Jf
R UL KA BTGP L ARG 2055
BB TG TE . FARE . X SE R 2% &
A MR WS TR W T o P R,
WGkl or S EANRERRAAE ;A4 B ARy T8 P SR B iy
RO B AR, & VR s A AT
LSRR BARmESERES, Wik, JFR—Fa%
(IR BB 5 25 A B 7K H AR LGB R PR B V6 1)
HIETHKZ —

BRI Fe FEAE ML G ZAN 4 Fe Ky fg s
AR F AN KD, XIE TS A S 2 AT AR
(1) S 1 S5 AL RVRF R I A B AL 28 PR O, — T,

e AR AR 5 355 1) WA SRR i A R R, A
HAAm R mE, S0, RS E T RS,
UL B S 7 OR R R g B PR T A B, B,k
A A A A RO MARTEREN O, AT Fe 3%
e, ARSI TR A TRIETE, BN
BB R AR A R . H T, Mg BEE S 13)
T DT, R Me-Zn-Ca B & EA
Hls T2, ISR, 2550 e s i, 1
Rt P K PR 2 B F AL . WANG 2520 FER R 1 46 T
Mg7Zny; sCas s YAk A, Fob TR SUSURI S b 253 A2
BREE Fe JEARSMI 20 %0 b T SSGEERES M 280 AIK
A, ZHAO 551 I A4 1 Mge3+.Zn3, Cas
(x=0, 3, 7 F1 10)FESEk AR, HOOHE EUSURI AL 314 B
Mg Mg mmidem. R, R L,
T IR df IR B i Mg 5 B AT 70% (B8 2Kk 43 550, i
R TR m AR A Mg S B IS .
BRI A BRI LR AR, AHAAAE 2 B
WKL, BRA S T AE R ZatkZE 8, 1M
I A A AR, AR PR R S
Mg H&Ha, SEE B ORCR, AR SE 2 4 gL
Aer, WS EAMaER) Mg FEARS & a I DhReth SE
FHAE R i AR, Mg-Zn-Ca A 4% 7 1A I 60 B A 3R

p
H
F

BEEWH: MK E SIS & R H (2011CB606301);  #UA #1254 % Bh I H (20132102110005)

Yeks BHA: 2015-10-23; f&iTHHA: 2016-03-28

WBIEEE: Oiam, #0%, Mt dif: 024-25499927; E-mail: kqqiu@163.com



526 5 10 1

FESEH, 55 Mg-Zn-Ca AR AT A SUBURL HE 70 S5 08 PR AR 5 40 2153

R HARPME PRI R WBHRIE . Rk, ASCAE
F LA Mg-Zn-Ca 7 (RS TE RE T VI 5L, ST
AEdn A Mg 5 5 A AR R A I A8 CHOn
FUVRHE A RE J7 (K152 o

1 SEIg

K4 N 99.9%[1 Tk 4 )8 Mg Zn DK 4%
K 99.5%M 48 Ca, %44 U5 Mgy, Zng,— Cas(x=0,
2,4 o)Ll &4 Ch I AN, LN Mg 9 &#5y
BIFR A Mg71. Mg73. Mg75 Fll Mg77). X— %4
e b AL TR ZH %5 Mg-Zn-Ca A5 & 4 TR RE )
T as U, SR A SR, AR A I B
WbbE e Hrb, WIEPEAS A KT 5 Pa, Kt
AP IENARKT 10° Pao KREE ST BRI,
FEFFEEL AR R, i SR Al S 1~4
mm, JEE 25~30 pm 5k S Igiig i X 2
FHIU(XRD)FRAL o S 56K HI 5 SCHR[S, 23 JAH [ 1 B A5
AP EHDB), HAERIR AR AR 2 A0 1) WL 43
FEVHINSE o A b S SIS IR TE 30 B 43 43 A R F B
RETG I (EDS) 137 A AR L BEEAT 23 M7 . TR A1)
IR BT KA 200 mg EE(C32H20N6N34014S4)E4]1Z'§
WAE NN G ARSI RS 2 ¢/100 mL
WL (R N B R A S R,
FEHHULE Y 100 r/min, BEFEZEERA 500 mL [IBEf .

FESER IR, AR — BEI R AABEAR R I 5 mL
W, JEHIEE 0.45 pm (it g I8 S E 340~720
nm PN B RO FE S AR b o it et e AR A
PRI AR, o

2 FHRE5HM

Bl 1 sk B8RS 3 mm, JEFEN 25~30 pm 45 FE
ai ) XRD . A1 HRTBUE H, Mg7l. Mg73 #
Mg75 &4 1E 20=30°~40°4k, XRD i 2RSS
JIT 2 T SHL TR 14D 98 FES Bt 06 o i I W S 1 ot S AR AT S g
i P8 (R S 22 O AR RS Sk . T Mg77 S8
B Mg ISR ASATIE, Uil Mg-Zn-Ca =J0H &1
ARG ZAE N, TERARSA Mg 554 75%(BE 7K
0. AT SRR Mg AN RO AR S0
AR, ASCAEFH AU LE 43 H Mg71. Mg73 Fil Mg75
3 PR SR 4R S0 25 2

Vel 2 BT 7 kg T 6 S B BT T (1 3% e 4

O—Mg

”‘//“k A x=4

M_‘,/N\_‘* x=2
s

%.—p,/ =0

0 30

40 50 60 70 80
20/(°)

B 1 Mgy Zny Cas(x=0, 2, 4 F 6) 4517 1) XRD %
Fig. 1 XRD patterns of as-spun Mgy, Znyy Cas(x=0, 2, 4
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Fig. 2 Visual images of DB solution after degraded for
different time by Mg71(a), Mg73(b) and Mg75(c) amorphous

ribbons
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Fig. 3 UV absorption spectra of azo dye solutions decolored by Mg;(a), Mg;(b) and Mg-s(c) amorphous ribbon for different time

and decaying behavior of maximum absorbing intensity with time(d)
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Table 1 Comparison of characteristic time (¢y) of degradation
for Mg-Zn-Ca amorphous alloys in as-atomized!™, as-spun (this

work) and as-milled sates'>!

Material States to/min
Mg63F! As-atomized 11.05
Mg66L As-atomized 5.09
Mg70"! As-atomized 0.98
Mg71 As-spun 1.91
Mg73 As-spun 1.21
Mg731) As-milled 0.78
Mg75 As-spun 0.43

£2 Mg7l. Mg73 Fil Mg75 dE 4T (0 3R % Eb
Table 2 Comparison of degrading efficiency between Mg71,
Mg73 and Mg75 amorphous ribbons

. Absorbance Absorbance Degraded
Material
before decolor  after decolor  percentage/%
Mg71 1.415 0.124 91.24
Mg73 1.415 0.073 94.84
Mg75 1.415 0.065 95.41
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Fig. 4 UV absorption spectrums of azo dye solutions
decolored for 1 h by cycle used Mg75 amorphous ribbon(a) and
decaying behavior of maximum absorbing intensity with cycle

numbers(b) (Number 0 in Fig. 4(b) represents initial solution,

and 1, 2, 3, 4, 5, 6 represent cycle used number)
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Fig. 5 XRD patterns for Mgy, ZnyyCas(x=0, 2 and 4)

amorphous ribbons used for 60 min in azo dye solutions
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Fig. 6 Surface morphologies and elemental DES analysis of Mg75 ribbon before((a), (c)) and after((b), (d)) 1 h reaction with DB

solution
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Fig. 7 Surface scanning images of Mg75 ribbon before reaction with DB solution indicating distribution of different
elements(a) and individual element of Mg (b), Ca (c) and Zn (d)
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Fig. 8 Surface scanning images of
Mg75 ribbon after reaction with DB
solution for 1h indicating average
distribution of different elements(a) and
individual element of Mg(b), Ca(c),
Zn(d) and N(e)
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Table 3 Elements analysis of reaction product
Element  Mass fraction/%  Mole fraction/%  Error/%
(0] 54.78 57.66 10.03
C 22.41 31.42 4.81
Ca 18.25 7.67 0.65
Na 2.31 1.69 0.25
Mg 224 1.56 0.21
3 i

1) MegsZnas Cas(x=0, 2, 4 il 6) &4 4 x<4 Iif,
BETE R RE )y 20~25 mm (ARG SATT, 1T x=6 46317 F7
TEdnAAH

2) Mgy, Znyy,Cas(x=0, 2 F 4)JE w47 3 e B2
200 mg/L ELHE VR 7K IR 4 ik 1 2 R B At 8 BE Mg
TN AT A, ROV TS 40 AR L S R A A
Ag, RN A ) 5.

3) MgysZnyoCas A b A IR IAE T 4 WK, ST
PR R K (R AL B B8 AT B R SO, TERMER 6
DU, AR USRI A i ) PRAIC B SR IR A 1) 48%.
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Degrading ability and recycle use characteristics of Mg-Zn-Ca
amorphous ribbons in azo dye solution treatment

REN Ying-lei', YUE Chun-yu', WANG Ting-feng', QIU Ke-qiang" %, LI Rong-de'*?

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China;
2. State Key Laboratory for Light Metals of Liaoning, Shenyang 110870, China)

Abstract: Ribbons with composition of Mg+,Zny,—,Cas (x=0, 2, 4 and 6) were prepared by melt-spun method. The
influence of Mg content in the investigated alloys on amorphous structure formation, the decolorization ability and the
recycle used times of the amorphous ribbons in degrading the direct blue (DB) azo wastewater were investigated. The
results show that amorphous ribbons with thickness of 20—25 pm can be obtained when x<<4 for Mg;.,Zn,,Cas (x=0, 2,
4 and 6) alloys. The degrading rate and decolorization percentages increase with the Mg content for the amorphous
ribbons when they act with the DB solution. Wherein, the degradation time when the solution become clear is 2 min, the
characteristic time used to indicate the degrading rate is only 0.47 min, and the decolorization percentages calculated by
absorbance rate is 95.41% for the Mg;5Zny,Cas amorphous ribbon. Furthermore, the amorphous structure is basically
unchanged after the reaction for 60 min in wastewater for the ribbon, and the reacted products on the surface of the
ribbons is the mineralization substance, which does not have the pollution characteristics. Mg;5Zn,,Cas amorphous
ribbons can be recycled at least 4 times while maintaining the degradation capacity of not less than 80%.

Key words: Mg-Zn-Ca; amorphous ribbon; direct blue azo dye; degradation ability; decolorization percentage; recycling
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