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W ith the development of printing and dyeing industry, the discharge of dye wastewater has become one of the main sources of water pollu-
tion. At present, the commonly used degradation agent zero-valent iron (ZVI) has a serious surface passivation phenomenon and a sin-
gle type of active center, which leads to its low degradation efficiency of dyes. Therefore, there is an urgent need to develop new biodegradable
materials with high reaction activity and good recycling as a substitute for ZVI. The amorphous alloy ( MGs) with thermodynamic metastable struc-
ture becomes more and more important in the field of catalytic reaction because of its excellent catalytic activity. The results show that MGs has ul-
tra-high degradation efficiency, low metal leaching rate and stable catalytic performance in the treatment of dye wastewater. This paper briefly de-
scribes the current pollution status and treatment methods of dye wastewater, and focuses on the research progress of Fe-based, Mg-based and
other amorphous alloys as environmental catalysts for the degradation of azo dyes. The properties of decolorization, mineralization, metal lea-
ching, persistence and reusability in degradation are systematically reviewed. Compared with ZVI and crystalline alloys, the unique physical struc-
ture and properties lead to the decrease of activation energy, the increase of apparent reaction rate constant, the downward shift of valence band
top, the decrease of redox potential and the shedding of product layer in the reaction with dyes. Compared with other traditional processing me-
thods, it is found that the performance advantage of MGs is obvious. However, there are still some problems in engineering applications, such as
poor amorphous forming ability, secondary environmental pollution caused by metal leaching and so on. For this reason, this paper puts forward
some suggestions for the further development and application of MGs catalyst. (1) Compounding with other highly conductive substances (such
as biochar) can reduce the amount of catalyst and improve the ability of electron transport at the same time. (2) The theoretical relationship
between amorphous, electronic structure and catalytic performance should be established. (3) lts application scope should be extended to the
treatment of petrochemical wastewater, pharmaceutical wastewater, heavy metal wastewater and other polluted wastewater. It is expected to pro-
vide more new references for MGs in the field of environmental pollutant degradation.

Key words amorphous alloy, azo dye, degradation, reaction activity

A 25 R 2 X A AP ™ B AR, DR, X SRk

0 5§ LA A B AS (LR L 20 %ok B 1 s 3 A e A2 B i

VTAESE , 2 IRE IR T 4R 77 SR 1 000 U7 t, If-4k
SELL 3% ~ A% WK BESE A, [RI B 78 Gk i A8 7 e Y o
TR BRI AR R TS U . A AR 1 kg R
YR PR HERL 744 L EKN D S 1 kg MBS0,
% 30~60 g YR 70~ 150 1. 7K, A 10% ~209% A9 4L R A
Rk 55 4 ) FH T ] 2 B B /K AR R B v 0 ek i) 21 8k
oy FERZ RIS W) LA o % R GEE A Jm R,
WY B B e L O MR SR, — B KR

fEERRE , T L AT AR5 P 7K B R, 1 20 BRI K 55 R, AF
A FAB T 0 R RS &SR R

E I, 76X Gl B K Ak BB A% 7 1k v A AR B B A 2k
(ZVT) 8 W AR, SRNT, ZVT 6 [ it a2 vh S g 3%
K EER AN, B, 536 Otk n 7 54 Rk iy i
ZEAIAERAS S 4 (MGs) . MGs 24 RIEIKLIZY 106 °C/s 1
VRHE P DL [ R ) — R I 2= RS A 4. AR
FHEA T S AOR S B, B K R EREA F AR

AW H . ERE KRB 4 1 X R34 0 H (516610153 52061024) 5 H 48 208 T 55 &A1 97 3 4 351 H (2021B-553) ; Wivl 8 A A Fl 243 4

(LQ20E010002)

This work was supported by the National Natural Science Foundation of China (51661015,52061024) , the Innovation Fund Project of Education Department
of Gansu Province (2021B-553) and the Natural Science Foundation of Zhejiang Province ( LQ20E010002) .

B4 yuanzz@lut.cn

20080033-1

DOI:10. 11896/ cldb. 20080033



MA#+-F4R,2022,36(2) :20080033

MGs B TC I T HERES K (ILIET 1) (R A S & T
LRI ASE, CA BRI, BREE A & 20 P 2
GERHR K 1R I R R O [ 40 i A 5 42 9 36 4, 2
ZVLi¥ 89 A5 KL, BAT m SN HG PR MGs 22 A K b
P R AP A 7R S A LD DB R RE R R

1 MGs 5t R ]
Fig.1 Schematic diagram of MGs structure
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Table 1 Advantages and disadvantages of some dye treatment methods
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x4 YIRS G ARG 0o N
Table 4 Application of Fe-based amorphous alloy in dye degradation
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Table 6 Application of other amorphous alloys in dye degradation
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Fig.9 The product layer morphology of Fe,,Si 3 Bg*" and ZVI surface: (a)
the product layer morphology of FesqSi 3 Bg*®; () the product layer mor-

phology of ZVI; (b,d) high resolution image of region (a) and (c), re-

spectively %]
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