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Table 1 Comparison of advantages and disadvantages of sewage treatment methods

Processing method

Advantage

Disadvantage

Anaerobic oxic
(A/0) method

Capable of treating high concentration

wastewater and achieving good results

Microorganisms with high environmental requirements

and difficult to survive

Biological
i d Biofilm process Clean and stable, easy to operate The processing range limited by the membrane
metho
. Widely applicable, minimal ) )
Fungal technique . Highly affected by the environment
secondary pollution
) Good effect, without High equipment investment cost, complex process, and
Adsorption method . R
secondary pollution inability to completely degrade dyes
Membrane . .
Physical . Easy to operate, high dye removal rate Regular replacement of filter membranes high costs
separation method
method . .
Magnetic separation . . . .
High dye processing efficiency Complex operation
method
Extraction method  Separation effect for higher concentration dyes Serious secondary pollution
Flocculation . L
. ) Easy to operate, capable of handling large Narrow decolorization range, a large amount of sludge
sedimentation o o )
quantities of sewage containing metal ions
method
Electrochemical ) o High power consumption and difficult electrode
High decolorization rate of dye wastewater )
method preparation
Electrocoagulation . o
No chemical reagent contamination Severe anode loss
method
Chemical Ozonation No secondary pollution, simple operation High cost
method Chlorine oxidation

method
Photocatalytic
oxidation method
Fenton oxidation

method

Reduction method

Effective odors and chromaticity removal

No secondary pollution, wide applicability

High degradation efficiency

Low cost and effective degradation of dye

wastewater

Detrimental effects of by-products on the human body

Low utilization rate of sunlight and generation of by-

products
High requirements for acidity and alkalinity

Poor corrosion resistance and harsh degradation

environment
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Table 2 Properties and applications of amorphous alloys

Performance Characteristic Application
. High strength, high toughness, high hardness, high Springs, sports equipment, new armor piercing core
Mechanical property . . . .
wear resistance, and low elastic modulus materials, golf racket heads, and micro gears
. High resistivity, high permeability, Transformer iron core, video head, high-frequency power
Magnetic property ) )
and low magnetic loss device, and sensor component
. Corrosion resistance, hydrogen storage, Protective coating, hydrogen storage material,
Chemical property

and catalytic properties

and chemical catalyst
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Table 3 Activation energies of some amorphous alloys in dye

degradation reactions

) Activation
Amorphous alloy Types of Temperature/ Degradation
o ) energy, AE/
composition dyes K mechanism .
kJ-mol”
FeBC™* AO7 298 Restore 6.24
FePC™* AO7 298 Restore 16.59
Cu,Zr,, AL Gd,** AO Il 298 Restore 17.00
MB 49.67
.o AR MO L 17.63
Fe,.SiB,, 298 Oxidize
MG 43.39
NGB 20.91
Co, Mo, B, ** DB 6 298 Oxidize 20.50
o5
oF
, Zle é\o&é\ =& 1-amino-2-naphthol
4+ Dye molecule 240 3¢ £ H
Dye moleul Fe? fFe = 2/, N“COOH
g %,
f \ g 0 NH,
8 o i
- HO HY/OH 2 i Aniline
Adsorption 2 [H)/OH .05; D

Adsorption+Degradation 0=5=0

Sulfanilic acid

Bl 1 Fe, Si, By AF ffr & 5l B e R LA B B A2 s e
Fig.1 Schematic diagram of the degradation pathway of gold
orange II dye by Fe,,Si,;B, amorphous alloy ribbon"”
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Fig.2 Schematic diagram of degradation pathway of methylene blue
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dye by Fe,P,,C, amorphous alloy ribbon
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Abstract: With the rapid development of human society, the discharge of various types of sewage has increased year by year, and environmental
problems such as water pollution have become increasingly serious. Seeking effective sewage treatment methods has become an urgent need. Due
to its excellent surface activity, low oxidation-reduction potential, and outstanding catalytic degradation performance, amorphous alloys are
regarded as effective catalysts for solving various types of wastewater, such as dyeing wastewater. Currently, extensive research has been
conducted on the treatment of wastewater containing organic pollutants such as dyes and pesticides, as well as inorganic pollutants such as heavy
metals and acid-base salts. However, the degradation mechanism of amorphous alloys varies greatly depending on the type of wastewater and the
amorphous alloy system, resulting in different degradation rates. Therefore, selecting suitable amorphous alloy components and appropriate
material modification methods is crucial for achieving efficient degradation of wastewater. This review summarized the conventional techniques
for wastewater treatment, the characteristics and potential of amorphous alloys, their applications in wastewater treatment, and the existing
problems. It also reviewed the influence of various chemical parameters and other factors on the catalytic performance of amorphous alloys, as
well as various material modification methods, aiming to provide valuable references for the research of new catalysts.
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