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Abstract Traditional wastewater purifying methods are expensive
and involve heavy facility investment, long time in treatment, and a
requirement of large land area. In this paper, the purification of
wastewater in small scale paper factories by using superconducting

magnetic separation method is proposed. High T. superconducting

magnet cooled directly by cryocooler is designed. The central
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magnetic field can reach 1.48 Tesla and 3.92 Tesla in Direct
Current  (DC) and Alternating Current  (AC) modes, respectively. In
order to separate the nonmagnetic contaminants in the wastewater,
the magnetic seeding particles modified by plasma polymerization
technique were employed to realize the co —precipitation between
contaminants and magnetic seeds. The results indicate that the
Chemical Oxygen Demand (COD) of the wastewater can be reduced
to 147 mg per liter after superconducting magnetic separation. The
preparation of magnetic seeds by plasma polymerization is also
discussed in detail.

Keywords  superconductivity; magnetic separation; wastewater

purification treatment

, , 20 70

[1-2]
P

(2005-2-9)

:hanyil230@sina.com ( s

:1fli@mail.ipc.ac.cn

2009,27(3)

61



J‘CMK

eview
Sedence c‘ %&95(
9 1 T b
3T ,
1987
[5-8]
1 000 mg/L 20 mg/L,
, 3 T, < »
. 2 @
@
o1
F€304
1
1.1
62 2009,27(3)

[3-4]
o

COD

Fe304

R
A

1

(Articles)

T A

Fig. 1

Schematic diagram of process of purifying

wastewater from paper factories by superconducting
high gradient magnetic separation
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Fig. 4 Reaction apparatus for plasma polymerization for thin polymer filmcoating of the nanoparticles
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Fig. 6 Hydrophilicity of the surfaces before (a) and
after (b) plasma polymerization coated by AA
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Fig. 7 Surface structure of Fe O, coated by AA
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Table 1 COD values after superconducting magnetic separation
Fe;0, CODg, Fe;0, COD¢, Fe;0, CODg, Fe;0, COD¢
/(g-L™") /(mg-L™") /(g:L™") /(mg-L) /(g-L™") /(mg-L™") /(g:L™") /(mg-L") %
0 1780 3 168 6 147 9 165 91
0 1625 3 156 6 138 9 146 90
0 797 3 46 6 37 9 49 94.5
0 260 1 21 2 20 4 26 91.5
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