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Table 2 Data measured for making I-F curve

! e (A)
S WAFS AR WO RIERR Fx10%
®) ) I I Is Iy

1 Ks 2.4777 ~0.93 0.321 0.322 0.322 0.322 5.73

2 K, 2.5408 -0.97 0.336 0.337 0.341 0.338 6,22

3 BalK, 2.6376 -0.97 0.357 0.356 0.358 0.357 6,97

4 K 2.7680 ~-1.06 0.382 0.383 0.384 0.383 7.98

5 Bak, 2.9450 -1.05 0.415 0.415 0.416 0.415 9.36

6 B.K; 3.1380 -1.04 0.450 0.449 0.447 0.449 10.86

7 Bak, 3.2995 -1.09 0.475 0.474 0.475 0,475 12.11

9 Fy 3.4826 -1.08 0.503 0.504 0.503 0.503 13.54

L 10 ZF 3.8725 -1.05 0.558 0.858 0.560 0.559 16.58
1 51° 3.9520 -1.30 0.567 0.571 0.570 0.569 17.16

12 ZF, 4.1033 -1.06 0.591 0.591 0.592 0.591 18.37

13 65° 4.3620 -1.30 0.614 0.616 0.616 0.615 20.34

14 ZFy 4.4735 -1.15 0.633 0.636 0.635 0.635 21.23

15 71° 4.5680 -1.30 0.646 0.647 0.647 0.647 21.94

16 Zkg 4.800 -1.21 0.672 0.673 0.673 0,673 23.76

17 84* 4,9380 ~1.30 0.683 0.585 0.687 0.685 24,82

18 ZFyu 5.870 -1.30 0.767 0.770 0.778 0.770 32,50

9 k 3.4826 -1.08 0.763 0.762 0.763 0.763 30.53

10 Zk 3.8725 -1.05 0.834 0.835 0.837 0.835 36.35

11 51°* 3.9520 ~1.30 0.850, 0.845 0.845 0.847 37.40

12 Zby 4.1023 | —1,06 0.875 0.872 0.873 0.873 39.39

L 13 65° 4362 | -1.30 0.916 0.912 0.914 0.914 43.49
14 Zhky 4.4735 -1.15 0.934 0.930 0.931 0.931 45.24

15 71* 4,5680 ~1.30 0.949 0.947 0.949 0.948 46.54

16 A 4,800 ~1.21 0,983 0.979 0.980 0.981 50.06

17 84°* 4.9380 -1.30 1.002 1.000 1.998 1.000 52,04

18 Zky, 5.8700 -1.30 1.181 1.132 1.133 1.132 65.88

BakF, 3.2995 -1.09 1.084 1.079 1.085 1.083 60.98 »

R, 3.4826 -1.08 1.134 1.136 1.187 1.135 66.33

10 ZF, 3.8725 -1.06 1.230 1.228 1.230 1.230 77.75

11 51°* 3.9520 -1.30 1.250 1.255 1.253 79.48

L, 12 ZF; 4.1033 -1.06 1.284 1.280 1.280 1.281 84.45
13 65°* 4.3620 -1.30 | 1.3460 1.338 1.346 1.343 91.34

14 ZEy 4.4735 -1.16 1.364 1.362 1.365 1.364 94.98

15 71* 4,5680 -1.30 1.388 1.386 1.394 1.389 97.30

16 ZF, 4,800 -1.21 1.438 1.430 1.434 1.434 104.28

17 84°* 4.938 -1.30 1.470 1.469 1.469 1.469 | 108.00
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Fig 2. I-F Working Curve
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Table 3. Specific gravity and magnetic susceptibisity of several minerals

-

=4

p(g/cm®)

Bk R BX(10%mu)

o R &

FoRBHE

noE H

ryERbH

B B SF H
geeRganns S

LR R W R

7.79
5.07
4.68
4.44
3.60
3.92
4.10
6.20
6.36
6.04

7.4—7.6
4,95—5.1
4,3—4.7
4,4—4.8
34,—3.6
4.1—4.3
4.1—4.3
5,9—6.2
5.9—6.2
5.9—6.2

-0.58
0.30
-0.96
1.02
4,22
9.85
6.24
0.02
~0.31
-0.31

0, 5,7

-0.30
0.1—1,0
6.72—8.03
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1) Zunmels Y. 1977, “Mcasurement of

specific gravity and magnetic  susceptibility of

particulate materials by levitation in paramag-
netic solution” [EEE Transactions on magnetics
No. 2 P,959-962.
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Table 4. Specific gravity and magnetic susceptibisity of pure metal and
specific—gravity class

H, HE (A) A= S ) H 1 (o)
% & 4 F

L Iz Is 1% P(gfem®) X (10~%emu)| AR %
;‘?ﬁ%’};s 1.644 1.650 1.658 1.651 0.13115

& D"(NO; 20,171 | -6.279 +3.8%
X.= 146,42 1.554 1.560 1.560 1.558 | 0.12000
?:S:?;” 1.274 | 1.277 1.276 | 0.08353

Dy (NOs) 10.57 | -2,763 | +0.76%
@ | Xe=145.5 1.084 | 1.067 1.065 | 0.0585
?ﬂ“ﬂ?;}; 1.070 1.070 1.070 | 0,0657

Dy (NOy)s 10.233 | -0.40 | ~-2.5%
Xo= 145.5 1,013 1.017 1.015 | 0.0593
i’:ﬁ?jh 0,795 0.796 0.797 0.796 | 0.0329

MnCl 4.5105 | 16,55 | +0.23%
" Xo = 66.05 1.099 1.099 1.099 1.099 | 0,0622
;?f:sla.os 1.094 1.093 1.096 1.094 | 0.0617

Dy (NOy)s 4.525 15.937 | +0.55%
Xo=127.5 0.808 0.808 0.812 0.810 | 0,0341
2:(:;?;)’5 1.346 1.353 1.354 1.351 | 0.0963

# Dy (NOs) 11.170 | 5.283 -1.54%
Xo= 145,42 1.125 1,186 1.135 1.132 | 0,0661
Dr (N0 1166 | 1.167 | 1,071 | 1168 | 0.07035

# Di(NO )3 8.84 1.802 -1.0%
Xo= 145,42 0.960 0.969 0.970 0.966 | 0.04835
1,?:‘:{?;)’ 1.284 1.293 1.297 1.291 | 0.0848

£ Ho (NOD 8.399 18.48 +0.1%
Xo=132.5 1,085 1,088 1.087 1.086 | 0.06075
b | ance 0.985 | 0.986 | 0.985 | 0.986 | 0.05060

i3 D"(No;} 4.7054 | 1.3797 -1.1%
78% | x.=127.5 0.670 0,669 0.670 0.670 | 0.02350
oo | IO 0.581 | 0.581 | 0.584 | 0.582 | 0.01793

4 Y 7Ye 4.046 +0.47%
54° | X~ 66.05 0.866 | 0,867 | 0.866 | 0.866 | 0.03895
g |0 0.471 | 0.470 | 0.471 | 0.471 | 0.01195

A VA 3.282 +0.55%

24% | o= 66.05 0.725 0.725 0.725 0.725 | 0.02740 l
£33 (%)). D. HHHHE, 1979, BWEEHE, B
2 %5 X M

FEEF, ARGEBRY.

C4) Andress U. 1976, Magnetic susceptibili-
ty and viscosity of paramagnetic solution for MHS
separation of solid paticles. Proceedings of confe-
materials and

rence on advances in magnetic

their applications. London.
(53 i, 1975, E@EEAS HUHERS
EZﬁo ﬁ%mﬁiﬁﬁjﬁl %“3}] P.15,
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The First Trial on Measuring Specific Gravity and Magnetic
Susceptibility of Particulate Minerals by Use

of Paramagnetic Liquids

Ning Naiyong, Pan Jun, Wang Guirong
Abstract

A technique employing paramagnetic liquids has been developed for
measuring the specific gravity of small particles. The method has been used
to determine the specific gravity of mineral particles smaller than 0.09 mm.
The measured specific gravity ranges even up to 21g/cm® (Au). The main
advantages of this method are;

(1) The specific gravity of very small mineral particles can be measu-
red;

( 2) The measurement is of wide range;

( 3) The operation is easy and simple.

A new method was reported in 1977, whereby specific gravity and magne-
tic susceptibility of small particles might be measured by levitation in
paramagnetic solutions in a monhomogeneous magnetic field. The basis for its
calculation is the ratio of the applied currents required for levitation of the
particles to be measured to the same level and standard particles. But in our
experiments we found that the measurement was not precise and it was hard-
ly used in practice because of the ferromagnetic characteristics and magnetic
loss of electromagnet core. From the comsideration of above we developed an I-
F curve in place of the original formula, and now we have got more satisfying
results. In this paper the selection of the standard particles and paramagnetic
liquids and our units for experiments are discussed.
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