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Abstract An nvestgation was made into the form of mpurities like silicon aklm nun, calcum and
magnesium present in the synthetic rutilemother liquor which have sane effects on the m agnetic poperty
of materials By controlling fH valie of the lquor and add ng precipitation agent a purified solution con-
tanngwso, <16 7%10 ° weo< 5%10°° wyo < 5%10°° waip, < 10 X 10" ° was obtained based on
orthogonal and validatbn tests Then the purified solution was roasted to prepare ferric oxide powder br
soft— magnetic use which is consistent w ith the standard SJ/T'10383- 1993YHT?2

Key words synthetic mtilemother liquor removal of mpurites orthogonal test ferric oxde pow der for

soft— magnetic
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Fig 1 Fbw chart of urification process ofmother

liquor leached by hydroch loric acid
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Table 1 Chan ical canposition of L eached
m other liquor g/L
HCI1 Fe Ca Mg Si Al
1 47 1 90. 7 3.52 11 0 0. 141 3.50
2 39 1 96. 8 3.58 11 2 0. 137 3.61
43 1 93. 8 3.54 1L 1 0. 139 3.56
1.24 g/an®
B2
0 R |
| e
w' o Y
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Fig 2 Sketchmap of expermental eguipm ent
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Tabk 2 Factors and kvels for silican ranoval orhogonal test

A B C D
1 60 L5 100 0.5
70 20 250 L0
3 80 25 400 LS5
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Table3 Results of silicon ran oval orth ogonal test
/ / / /
C pH (r mir ") % %

1 60 LS5 100 (1% 84 12

2 60 20 250 10 93 34

3 60 25 400 L5 93 90

4 70 15 250 15 84 82

5 70 20 400 Q5 94 41

6 70 25 100 10 94 53

7 80 15 400 10 88 26

8 80 20 100 15 90 12

9 80 25 250 (1% 97 58

I 271 36 257 20 268 77 276 11 T=1 +1I + I
I 273 76 2717 81 275 74 276 13 u=T/9
il 275 % 286 01 276 57 268 84
173 90 45 85 73 89 59 92 04
I /3 91 25 92 62 91 91 92 04
11/3 91 99 93 34 92 19 89 61

KT i T A B 22 T B, AT AT A A
RSk EL AN} 2l PNG)NY

(1 /3-U)"+ (Il 3-U)*+ (1lI/3-U)>

FHACE N BB = PR K 1 5 s 735
- 2P, AT AT A i i K P

MR B ZE SR N AT 6, ERL X AR 5
WK NFEF K B> C> D> A BREE B A & 14
ABsCsDy, B ¥R 70 C HAE 2 5 HEEE#E 400
min Fe(OH); H& 1 0%

WA 2R B i A T2 S0 AT TR e, 17
HEF S PP S B R ASATET 1120 x 107 9Bk 4%
JEI 16 2% 107 °, BREESEFER SEM R H LA 3

Fig 3 SEM photograph of liguor after silicon removal
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Table 4 Factors and levels for calcium and
m agnesiim ram ovalorthogonal test

A B C D
1 3.0 60 100 L0
2 3.8 70 250 L2
3 4.5 80 400 L4

HRAE 35 DH 188 22 KoK, mIfS RS B i
AT

A,B,G3D,

B 59 pHAE 3. 8 B 60 C $ii $ 3l &
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Table5 Factors of calciim rem oval or thogonal test

/

/

pH C (r mir ') ! e
1 30 60 100 1.0 99. 64
2 30 70 250 L2 99, 84
3 30 80 400 1. 4 99. 65
4 38 60 250 L4 99, 84
5 38 70 400 L0 99, 71
6 38 80 100 1.2 99. 67
7 45 60 400 1.2 99. 80
8 45 70 100 1. 4 99. 67
9 45 80 250 1.0 99. 29
1 299 13 299 8 298 98 298. 64 T=1 +1I +1II
I 299 22 209 2 298 97 29. 31 u=T/"M
il 298 76 298 6l 299 16 29. 16 T= 897. 11
| L] 99 71 99 76 99 66 9. 55 U=99 68
JINA] 99 74 99 74 99 66 9. 77
11 /3 99 59 99 4 99 72 0. 72
6
Table 6 R esults ofm agnesiun removal orthogonal test
H ! / / Mo
P C (r mir ') 0
1 30 60 100 10 99 93
2 30 70 250 12 99 95
3 30 80 400 14 99 91
4 38 60 250 14 99 95
5 38 70 400 10 99 95
6 38 80 100 12 99 91
7 45 60 400 12 99 95
8 45 70 100 14 99 91
9 45 80 250 10 99 83
1 299 9 299 &3 299 75 299 71 T=1 +1I +1II
11 299 81 299 81 299 73 299 81 U=T/9
11T 299 ® 299 65 299 81 299 77 T=2899 29
1 /3 99 93 99 94 99 92 99 90 U= 9. 92
1I7/3 99 94 99 94 99 91 99 94
/3 99 90 99 88 99 94 99 92

400 r/min N aF JON B [N B 1 26%

MR I A 50 fpe 2k A AT 1 B0 iR 58, 12
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AT BRI IR BE 1 {E 0 N 3 6 4.2
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SEM
Fg 4 SEM photograph of liquor after calcim

and magnesium removal
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Table7 Factors and levels for a lum inium
rran oval or thogonal test

A C D
1 3.6 70 100
2 4.2 80 250
3 4.8 90 400
8
Table8 Results of aluminimm rem ovalorthogonal test
/ /
pH /C (rrmin ') (mge L71)
1 36 70 100 120
2 36 80 250 74
3 36 90 400 59
4 42 80 400 11
5 42 90 100 7
6 42 70 250 16
7 48 90 250 5
8 48 70 400 10
9 48 80 100 8
I 253 146 128
I u 93 95 T=1 + 1 + I
1 % 71 80 U=Tm
173 1 49 43 =412
/3 1 31 32 U=34
111/3 8 24 27

MR A5 (R F B8 22 B /KPR, BT 75 H B R e A
FMN:

AsGD,

B S HAE 4 8 RALIRE 80 'C iikkid
& 250 r/min

MR E AT IS e fE 25 AR AT 1 3k i, 12
BRI A PFR8 S BRI AT 3 56 o/LIF NERIRE
ff) 10x 107 LLF, BRERJERE R SEM A LK 5
3 4 EifERIE R
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PEAERT SEM AR, AR 4 25 IER I 1k T2 S8
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Fig 5 SEM photograph of lijuor after alminim removal

9
Table9 Results of validation test of the whole process
Si Ca Mg Al
16.7x10°° < 5% 1076 <5x%1076 < 10x 107 °

TE22 #Or BT I 5l b, X6 Bd BRRE T 5B, BT
FEER RS IR 6 e pi s W3R 10 B
SR BRdE RN 21T 3R 10 fiR 10 m] 0, d o bR
R o 5 AR A3 10 AL oA T IR 2] SJ10383 - 1993
YHT2 -5 7K

Fr 6 Morphobgy of wasted iron ferric pow der

10
Table 10 Contrast of chem ical cam positions of roasted
ferric oxide powder and standards of it %

Fe,0; SD, C ALO; MnO Mg CF NaO+K,0

99 24 0.016 0.01 001 Q30 Q01 0067 0 036

YHT1 99 20 0.01 0.014 Q01 Q30 Q015 010 0 02
YHT2 99 00 0.02 0.02 Q02 Q30 Q03 010 0 04
YHT3 98 50 0.04 0.05 Q06 Q50 Q10 020 020

:YHT1~YHT3 SJ10383- 1993
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