














Magnetization of the feed has the same effect as increasing the feed percent solids, 
namely increasing the 050 value and decreasing the sharpness of split. 

A single pass through the magnetic field was as effective as multiple passes, 
suggesting that the effect is rapid. Also short term mechanical agitation (pump) had no 
effect on the demagnetization, i.e., the majority of magnetic flocculants that broke up 
passing through the pump reformed before the cyclone. Prolonged mechanical agitation 
did diminish the effect of the magnetization, but did not eliminate it. 

For a given 050 value, the classification curve is only affected at the very fine end 
where the magnetized feed results in more fines reporting to the underflow. These fines 
appear to be flocculated magnetic iron. With magnetizing of the feed, over 1 O percentage 
points more minus 500 mesh magnetic iron report to the underflow. This increase of fine 
magnetic iron to the underflow is seen even if weak magnetic fields are applied and after 
long term mechanical agitation. This implies a residual magnetization, which decreases 
the amount of fine magnetic iron that reports to the overflow. 

Test results suggest that the plants could benefit from demagnetizing their cyclone 
feed, especially if the cyclone feed comes directly from magnetic separators. Without any 
other changes, demagnetizing the cyclone feed would produce a finer and sharper split 
and reduce the amount of recycled fine magnetite. Assuming that the cyclone operating 
conditions were changed to produce the current split, then there should be power saving 
due to lower cyclone pressures, less volume being pumped. Also, the improved fine iron 
classification should result in more throughput, i.e., less misplaced material being recycled 
to the mill. The results also suggest that even plants with ball mills between the magnetic 
separators and the cyclones could improve the classification efficiency of the fine iron by 
demagnetizing. 

Under certain circumstances it may be desirable to magnetize the cyclone feed. 
For example, if, during the summer months, the cyclone split is too fine and changing the 
feed solids is not feasible, then applying a magnetic field to the feed will produce a 
coarser split. By changing the magnetic field strength, the split size can be changed. 



TABLE I 

SCREEN ANALYSIS OF STARTING FEED 

Mesh Percent Passing 

48 92.92 

65 88.54 

100 82.59 

150 73.16 

200 63.54 

270 52.55 

400 43.78 

500 35.75 



TABLE II - TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Of lo 51.75 83.33 

1 Mag Unflo 73.00 16.67 244.24 

Feed 54.39 28.9 138.5 

Oflo 47.89 68.92 

2 Demag Unflo 79.51 31.08 115.93 

Feed 54.65 25.6 122.1 

Oflo 47.85 71.09 

3 Demag Unflo 79.65 28.91 129.62 

Feed 54.09 28.0 135.7 

Oflo 50.98 78.05 

4 Mag Unflo 73.59 21.95 217.86 

Feed 54.67 26.7 126.9 

Of lo 25.22 50.35 

5 Mag-
Unflo 79.04 49.65 45.78 

Demag 

Feed 38.10 16.8 139.9 

Oflo 28.51 64.80 

6 Mag Unflo 76.55 35.20 86.13 

Feed 36.60 17.1 150.6 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Oflo 25.72 56.98 

7 Mag+ 
Unflo 78.03 43.02 50.93 

Time 

Feed 36.15 17.0 152.9 

Oflo 24.75 47.28 

8 De mag Unflo 79.58 52.72 43.03 

Feed 38.87 16.8 136.2 

Oflo 17.98 41 .11 

9 As is Unflo 79.68 58.89 32.56 

Feed 33.05 12.2 123.8 

Oflo 16.68 40.00 

10 De mag Unflo 78.63 60.00 32.45 

Feed 31.63 11.6 125.0 

Oflo 16.94 39.90 

11 
Mag-

Unflo 79.61 60.10 33.36 Demag 

Feed 32.15 11.9 125.1 

Oflo 20.56 54.57 

12 
Mag-

Unflo 77.13 45.43 55.67 Before pump 

Feed 30.83 11.0 122.8 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Oflo 20.56 55.60 

13 
Mag-

Unflo 75.54 44.40 56.09 
After pump 

Feed 30.38 10.8 122.3 

Oflo 19.90 53.82 
De mag-

14 Mag Unflo 76.59 46.18 53.52 
After pump 

Feed 30.24 10.1 114.8 

Oflo 25.45 64.32 

15 
As is 

Unflo 80.70 35.68 49.29 
110°F 

Feed 33.68 10.9 107.7 

Oflo 32.29 69.24 

16 Mag 
Unflo 78.84 30.76 111.76 

107°F 

Feed 39.45 12.0 95.3 

Oflo 22.54 46.86 

17 Demag 
Unflo 80.63 53.14 35.97 

105°F 

Feed 36.52 12.8 113.2 

Oflo 25.11 58.84 

18 
Mag 

Unflo 79.46 41.16 66.78 
105° F 

Feed 34.95 11.5 108.0 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Sollds Wt. Rec. ltph gpm 
050 

microns 

Oflo 19.11 40.26 

19 
Demag 

Unflo 81 .00 59.74 32.87 
104°F 

Feed 35.15 12.5 117.0 

Oflo 19.17 40.59 

20 
Demag 

Unflo 80.18 59.41 32.74 
101 ° F 

Feed 34.99 11.4 106.8 

Oflo 31.07 62.13 

21 As is Unflo 80.72 37.87 49.20 

Feed 40.51 13.9 106.3 

Oflo 30.46 59.70 

22 De mag Unflo 79.38 40.30 49.37 

Feed 40.53 14.3 108.9 

Oflo 29.95 58.45 

23 
Mag@ 7 

Unflo 80.20 41 .55 46.71 
inches 

Feed 40.49 14.1 108.0 

Oflo 29.76 57.78 

24 
Mag@ 5 

Unflo 79.73 42.22 46.50 
inches 

Feed 40.47 13.6 104.3 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Oflo 33.46 71.19 

25 
Mag@ 3 

Unflo 75.98 28.81 98.00 
inches 

Feed 39.89 13.8 108.0 

Oflo 34.64 71.34 

26 
Mag@ 2.5 

Unflo 74.84 28.66 101.05 
inches 

Feed 40.95 13.9 104.4 

Oflo 32.57 61.26 

27 De mag Unflo 79.45 38.74 53.41 

Feed 42.22 15.4 110.4 

Oflo 37.59 73.11 

28 
Mag@ 2.5 

Unflo 75.52 26.89 132.93 
inches 

Feed 43.46 15.8 108.6 

Oflo 35.27 70.33 
De mag-

29 mag@ Unflo 76.51 29.67 112.16 
3.5 inches 

Feed 41.98 15.3 110.5 

Oflo 33.08 73.68 
De mag-

30 mag@ Unflo 73.00 26.32 123.16 
2.5 inches 

Feed 38.65 14.2 116.0 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Oflo 30.94 67.30 
Oemag-

31 mag@ Unflo 73.87 32.70 81.63 
3.5 inches 

Feed 38.20 15.0 124.8 

Oflo 30.87 65.00 
Oemag-

32 mag@ Unflo 73.76 35.00 97.87 
4.0 inches 

Feed 38.76 15.0 122.1 

Oflo 27.65 61.03 
Demag-

33 mag@ Unflo 77.96 38.97 61.57 
4.5 inches 

Feed 36.94 14.5 113.1 

Oflo 27.36 57.22 

34 De mag Unflo 78.14 42.78 47.18 

Feed 37.90 14.1 105.6 

Oflo 35.98 66.34 

35 As is Unflo 80.48 33.66 66.60 

Feed 44.21 15.2 91.2 

Oflo 38.41 71.10 

36 
Mag @ 

Unflo 78.06 28.90 112.03 
4.5 inches 

Feed 45.02 15.8 92.1 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Solids Wt. Rec. ltph gpm 
050 

microns 

Oflo 36.07 64.93 

37 Demag Unflo 79.84 35.07 67.99 

Feed 44.66 15.5 91 .2 

Oflo 40.02 73.21 

38 
Mag@ 

Unflo 76.27 26.79 149.09 
3.5 inches 

Feed 45.86 15.8 89.4 

Oflo 39.90 75.01 

39 
Mag@ 

Unflo 76.55 24.99 171.45 
2.5 Inches 

Feed 45.32 16.2 93.2 

Oflo 38.52 71.40 
Mag@ 

40 2.5 Inches Unflo 77.80 28.60 151.47 
5 min delay 

Feed 45.02 15.5 90.5 

Oflo 37.86 68.50 
Mag@ 

41 2.5 Inches Unflo 77.64 31.50 98.48 
10 min delay 

Feed 45.14 16.2 93.8 

Oflo 32.23 61.69 

42 
De mag 

Unflo 80.06 38.31 64.00 
47°F 

Feed 41 .79 14.9 97.1 



TABLE II (CONT'D)- TEST CONDITIONS AND RESULTANT D50 VALUES 

Test Conditions Sample % Sollds Wt. Rec. ltph gpm 050 
microns 

Oflo 34.70 74.23 

43 
Mag 

Unflo 75.96 25.77 132.77 
48°F 

Feed 40.35 14.5 99.5 

Oflo 34.58 70.79 

44 Mag 
Unflo 75.51 29.21 111 .55 

50°F 

Feed 41.09 14.6 97.8 

Oflo 30.78 59.15 

45 
De mag 

Unflo 79.29 40.85 61 .10 
51.5°F 

Feed 41.03 14.8 99.0 

Oflo 50.55 82.78 

46 
Mag@ 

Unflo 73.99 17.22 223.79 
2.5 inches 

Feed 53.46 21.9 96.7 

Oflo 45.64 72.19 

47 De mag Unflo 80.39 27.81 116.88 

Feed 51.88 20.3 94.2 

Oflo 50.98 81 .15 

48 
Mag@ 

Unflo 75.26 18.85 226.49 
3.5 inches 

Feed 54.28 22.2 95.6 



TABLE II (CONT'D}- TEST CONDITIONS AND RESULTANT DSO VALUES 

Test Conditions Sample % Sollds Wt. Rec. ltph gpm 
050 

microns 

Oflo 35.01 74.37 
Mag@ 

49 3.5 inches Unflo 79.53 25.63 139.75 
104° F 

Feed 40.88 14.6 98.3 

Oflo 28.26 61.99 

50 
De mag 

Unflo 81.05 38.01 50.00 
101°F 

Feed 37.56 14.1 107.5 

Oflo 28.59 61 .70 

51 
De mag 

Unflo 80.16 38.30 50.65 
100° F 

Feed 37.94 14.9 111.4 

Oflo 34.55 75.99 
Mag@ 

52 2.5 inches Unflo n .11 24.01 87.87 
99°F 

Feed 39.83 14.4 100.4 

Oflo 36.18 74.27 
Mag@ 

53 2.5 inches Unflo 76.80 25.73 165.67 
96°F 

Feed 41 .87 15.6 101.5 

Oflo 28.88 58.79 

54 
Demag 

Unflo 80.01 41 .21 58.12 
95°F 

Feed 39.20 14.9 106.5 

A:\DEMAG c ·c.rAB 



TABLE Ill 

CALCULATED PERCENT SOLIDS FOR DEMAGNETIZED FEED TO PRODUCE 
SAME D50 AS ACTUAL MAGNETIZED FEED 

Mag % Solids Equivalent Demag % Solids 

54.7 73.0 

36.6 59.5 

30.8 46.0 

41 .0 59.0 

43.5 64.7 

38.7 64.0 

45.3 68.0 

53.5 72.2 

- -
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EFFECT OF DISTANCE BETWEEN MAGNETS ON 
THE FIELD STRENGTH 
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EFFECT OF FIELD STRENGTH ON THE 
CYCLONE 050 VALUE 
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CALCULATED D50 VERSUS MEASURED D50 
TEMP, 0/o SOLIDS AND GAUSS 
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CALCULATED D50 VERSUS MEASURED 050 
TEMP, % SOLIDS AND GAUSS 
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EFFECT OF PERCENT SOLIDS ON CALCULATED 
D50 -AMBIENT TEMPERATURE 

Calculated from mulitple regressions 
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en z 

EFFECT OF PERCENT SOLIDS ON 050 VALUES 
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EFFECT OF PERCENT SOLIDS ON 050 VALUES 
DEMAGGED CYCLONE FEED 
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EFFECT ON 050 OF RECIRCULATION TIME 
AFTER REMOVAL OF MAGNETIC FIELD 
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MEASURED D50 AND PLITT D50 VERSUS 
PERCENT SOLIDS - DEMAGGED TESTS 

140 I I 

120 1 --- ------ -- ---------------------------- ---- ----- .- --- ~ -
~ 1 00 -~ - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - -- -- - -
0 . 
0:: 
~ 80 -------- ----------------- ------------------------- .-- -- ~ -

... 
~ 60 - ------- -- --- ----- ------- --------• ------------------- --- -
0 

~. I 
40 ----.. -------------• ------------------ -- --------------- -- -... 
20 +----+~-+--: ~~~:~-+-~~~~-.~· ~~1~---1-~ 

30 35 40 45 50 55 
WEIGHT PERCENT SOLIDS 

I • Plitt .& measured I 

FIGURE 10 



MEASURED D50 AND PLITT D50 VERSUS 
PERCENT SOLIDS - MAGGED TESTS 
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EFFECT OF FEED PERCENT SOLIDS ON THE 
% -270 MIN THE CYCLONE OVERFLOW 
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CLASSIFICATION CURVES FOR COLD SLURRY 
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CLASSIFICATION CURVES FOR HOT SLURRY 
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CLASSIFICATION CURVES FOR HOT SLURRY 
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CLASSIFICATION CURVES FOR MAG, DEMAG 
AND TIME DELAY AFTER MAG REMOVAL 
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COMPARISON OF CLASSIFICATION CURVES 
WITH COMPARIBLE D50S - MAG & DEMAG 
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MAG IRON RECOVERY TO OVERFLOW 
BY SIZE FRACTIONS FOR 050 -67 MICRONS 
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MAG IRON RECOVERY TO OVERFLOW 
BY SIZE FRACTIONS FOR 050 -120 MICRONS 
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MAG IRON RECOVERY TO OVERFLOW 
BY SIZE FRACTIONS FOR 10-INCH CYCLONE 
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MAG IRON RECOVERY TO OVERFLOW 
BY SIZE FRACTIONS FOR 10-INCH CYCLONE 

~100 ~~~~~~~~~~~~~~~~~~~ 

0::: w 
> 

45 % solids feed 

~ BO mJX ief ers to time atte,-----------------------------------~ --
0::: t magnets were removed / 

from mag at 2.5 inches !2( 
~ 60 -- ----- ------------ --- -- ----- ---- -- ------ -;/-:,,--r'- - - - - - -

~ 40 t --- - ------ ---- ------ - --------------~---... -------

~ 20 + ---------------------- ----~ 
~ 0 ~f ----~~~=~~~,~~·=-~·_'~~_.~----·+--·-·~_·~~-·~~, _·····_·······_··-··~···~~~~~~: ~~,.----~+----" 

+48 48 65 100 150 200 270 400 
SIZE FRACTIONS, MESH 

500 

1-s- Demag -e- mag 2.5 " _.._ 5 min mix -A- 10 min mix I 

FIGURE 21 



APPENDIX I - SCREEN ANALYSES FOR ALL TESTS 

Percent Passing 

Test Conditions Sample 
48 65 100 150 200 270 400 500 

Oflo 99.2 95.0 90.1 80.2 68.3 57.7 45.2 36.2 
1 Mag 

Unflo 74.1 65.1 54.4 42.5 33.2 25.2 20.2 16.6 

Feed 95.0 90.0 84.1 73.9 62.4 52.3 41.0 32.9 

Oflo 99.5 97.7 94.2 87.6 79.2 67.2 56.6 46.8 
2 De mag 

Unflo 78.4 69.6 57.9 41.5 27.7 17.8 13.1 10.3 

Feed 92.9 89.0 82.9 73.3 63.2 51.8 43.1 35.5 

Oflo 99.7 98.1 94.9 88.8 80.9 69.3 57.9 47.3 
3 De mag 

Unflo 76.7 68.2 57.2 41.2 27.4 17.5 12.8 9.9 

Feed 93.1 89.5 84.0 75.0 65.4 54.3 44.9 36.5 

Oflo 98.8 96.3 91 .9 83.1 72.1 59.8 49 .. 6 40.2 
4 Mag 

Unflo 77.5 68.3 57.2 44.2 34.2 26.0 21.0 17.5 

Feed 94.1 90.2 84.3 74.6 63.8 52.4 43.3 35.2 

Oflo 99.8 99.6 99.2 97.1 93.1 86.9 75.0 62.8 
5 Mag-

de mag Unflo 85.0 76.1 63.8 46.4 30.2 15.8 10.1 7.4 

Feed 92.5 87.9 81 .6 71.9 61 .9 51 .6 42.8 35.3 

Oflo 99.7 99.1 97.0 91.6 83.8 71 .5 60.3 49.2 
6 Mag 

Unflo 86.2 76.1 64.8 48.1 35.6 23.1 18.0 14.3 

Feed 94.9 91.0 85.7 76.3 66.8 54.5 45.4 36.9 

Oflo 99.9 99.7 98.8 95.3 90.2 81 .3 69.4 57.1 
7 Mag+ 

time Unflo 87.4 77.2 64.7 48.2 34.9 20.1 14.8 11.5 

Feed 94.5 90.0 84.1 75.0 66.4 55.0 45.9 37.5 

Oflo 100.0 99.9 99.8 98.5 95.2 90.0 79.4 66.0 
8 De mag 

Unflo 83.4 75.1 63.6 47.0 31.4 16.4 10.2 7.3 

Feed 91.2 86.8 80.7 71.3 61.6 51.2 42.9 35.1 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Oflo 99.6 99.1 98.6 97.7 96.3 92.8 87.6 75.0 
9 As is 

Unflo 83.9 75.6 64.7 48.7 33.2 18.7 9.7 6.3 

Feed 90.4 85.3 78.6 68.8 59.1 49.2. 41.7 34.5 

Oflo 99.9 99.8 99.7 99.2 98.3 94.8 89.9 76.4 
10 De mag 

Unflo 83.3 75.4 64.6 48.8 33.6 19.2 10.7 7.3 

Feed 89.9 85.2 78.6 69.0 59.5 49.4 42.4 34.9 

Otlo 100.0 99.9 99.8 99.5 98.4 94.5 88.6 73.5 
11 Mag-

de mag Unflo 85.0 76.5 65.1 49.0 33.2 18.7 10.2 7.1 

Feed 91.0 85.8 78.9 69.1 59.2 48.9 41.5 33.6 

Mag Oflo 99.9 99.8 99.6 95.8 91.3 79.9 68.5 56.3 
12 before 

pump Unflo 84.1 75.1 64.3 48.8 37.0 23.3 18.1 14.6 

Feed 92.7 88.6 83.6 74.4 66.6 54.2 45.6 37.4 

Oflo 99.9 99.7 98.8 95.2 89.7 79.1 66.8 54.1 
13 Mag after 

pump Unflo 87.4 78.4 66.8 51.5 39.4 25.8 20.5 16.6 

Feed 94.3 90.2 84.6 75.8 67.4 55.4 46.2 37.4 

De mag- Oflo 100.0 99.7 99.1 95.9 90.9 81.3 69.0 56.5 
14 mag after 

pump Unflo 87.6 79.0 67.4 52.0 37.5 25.5 19.6 16.0 

Feed 94.3 90.1 84.5 75.6 66.2 55.5 46.2 37.8 

Oflo 99.6 99.4 98.9 96.6 92.7 86.8 76.1 63.3 
15 As is 

115°F Unflo 86.6 78.1 67.3 51.7 36.6 22.0 15.0 11.3 

Feed 95.0 91.8 87.6 80.6 72.7 63.7 54.3 44.7 

Oflo 99.6 98. 95.8 89.1 81.4 67.6 57.6 46.5 
16 Mag 

107°F Unflo 85.1 76.5 65.6 51.2 39.2 28.9 22.9 18.5 

Feed 95.1 914 86.5 n.4 68.4 55.7 46.9 37.9 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Oflo 99.9 99.8 99.7 99.0 96.9 92.3 85.3 70.4 
17 Demag 

107°F Unflo 87.1 78.7 67.3 51.1 36.0 21 .1 12.9 9.3 

Feed 93.1 88.6 82.5 73.5 64.5 54.5 46.8 37.9 

Oflo 99.8 99.1 98.0 93.3 87.5 74.6 63.9 51.8 
18 Mag 

105°F Unflo 84.3 75.3 64.5 50.0 37.1 26.4 20.4 16.4 

Feed 93.4 89.3 84.2 75.5 66.8 54.8 46.0 37.2 

Oflo 99.9 99.9 99.8 99.3 98.0 93.9 88.1 73.4 
19 De mag 

104°F Unflo 87.1 78.8 67.6 51.8 36.7 22.2 13.6 9.7 

Feed 92.3 87.3 80.6 70.9 61.4 51.1 43.6 35.3 

Oflo 99.9 99.9 99.8 99.5 98.3 94.5 89.0 74.4 
20 De mag 

101°F Unflo 86.2 78.0 67.0 51 .1 35.9 21.2 12.4 8.5 

Feed 91 .8 86.9 80.3 70.7 61.2 51.0 43.5 35.2 

Oflo 99.9 99.7 99.0 96.2 92.0 85.6 74.5 61.9 
2.1 As is 

Unflo 88.6 79.6 67.2 50.1 33.0 17.7 11.3 8.3 

Feed 95.6 92.1 87.0 78.7 69.7 59.9 50.6 41 .6 

Oflo 99.9 99.8 98.9 95.8 91.4 84.2 73.3 60.9 
22 Demag 

Unflo 88.9 80.2 68.1 51.0 33.9 18.5 12.2 9.0 

Feed 95.5 91 .9 86.5 77.7 68.2 57.7 48.7 40.0 

Oflo 100.0 99.9 99.3 96.5 92.2 85.7 74.4 61 .8 
23 Mag@ 7 

inches Unflo 89.4 80.5 69.5 51.6 36.6 18.0 11.6 8.4 

Feed 95.6 91 .8 86.9 77.8 69.1 57.6 48.3 39.6 

Oflo 100.0 99.9 99.3 96.9 92.9 86.6 75.6 62.7 
24 Mag@ 5 

inches Unflo 97.6 79.3 68.6 50.9 36.1 18.0 11.9 8.7 

Feed 94.8 91.2 86.3 77.5 68.9 57.6 48.7 39.9 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Oflo 99.9 99.1 96.6 91.2 83.1 70.9 59.8 49.0 
25 Mag@ 3 

inches Unflo 89.7 80.7 69.9 52.6 39.5 25.7 19.8 15.7 

Feed 97.0 93.8 88.9 80.1 70.5 57.9 48.3 39.4 

Oflo 99.8 98.6 95.8 90.2 81.6 69.3 58.3 47.9 
26 Mag@ 

2.5 inches Unflo 90.3 81 .7 71.9 53.8 41 .1 28.1 22.2 17.8 

Feed 97.1 93.8 88.7 79.8 70.0 57.5 48.0 39.3 

Oflo 99.9 99.7 98.8 94.6 90.1 80.5 69.6 56.9 
27 Demag 

Unflo 87.2 78.0 66.8 48.5 33.6 16.7 11 .5 8.4 

Feed 95.0 91.3 86.4 76.7 68.2 55.8 47.1 38.1 

Oflo 99.6 98.1 95.1 87.7 78.9 64.5 54.5 44.3 
28 Mag@ 

2.5 inches Unflo 84.2 74.5 63.3 47.5 36.2 24.4 19.1 15.2 

Feed 95.5 91.8 86.5 76.9 67.4 53.7 45.0 36.5 

Demag- Otlo 99.6 98.4 95.7 89.2 81.3 66.8 56.5 45.8 
29 mag@ 

3.5 inches Unflo 85.4 76.2 65.2 49.1 37.0 25.0 19.6 15.8 

Feed 95.4 91 .8 86.7 77.3 68.2 54.4 45.6 36.9 

De mag- Oflo 99.6 98.5 96.0 88.9 80.6 66.2 55.9 45.2 
30 mag@ 

2.5 inches Unflo 86.8 77.8 65.9 49.7 35.9 25.7 20.1 16.1 

Feed 96.2 93.1 88.1 78.6 68.8 55.5 46.5 37.5 

Demag- Oflo 99.8 99.0 96.7 92.8 85.3 70.8 60.1 48.8 
31 mag@ 

3.5 inches Unflo 86.2 77.5 66.1 49.8 35.0 24.3 18.7 14.8 

Feed 95.4 92.0 86.7 78.7 68.9 55.6 46.6 37.7 

Demag Oflo 99.8 98.7 96.5 89.5 81.5 66.8 56.3 45.6 
32 mag@ 

4.0 inches Unflo 84.7 75.3 63.8 47.5 34.6 22.3 17.1 13.4 

Feed 94.5 90.5 85.1 74.8 65.1 51 .2 42.6 34.3 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

De mag- Oflo 100.0 99.7 98.3 93.7 87.6 77.2 65.2 53.2 
33 mag@ 

4.5 inches Unflo 87.8 79.2 67.6 50.7 36.2 21.4 16.0 12.4 

Feed 95.2 91 .7 86.3 76.9 67.6 55.5 46.0 37.3 

Oflo 100.0 99.9 99.5 96.9 92.4 85.9 74.6 60.6 
34 Demag 

Unflo 87.1 78.5 66.6 48.5 33.4 16.2 10.6 7.7 

Feed 94.5 90.7 85.4 76.2 67.2 56.1 47.2 38.0 

Oflo 100.0 99.6 97.8 92.5 86.1 75.9 64.2 53.0 
35 As is 

Unflo 88.4 79.9 67.7 49.4 32.7 15.9 10.6 7.6 

Feed 96.1 93.0 87.7 78.0 68.1 55.7 46.2 37.7 

Oflo 99.9 98.7 95.5 88.8 79.5 66.7 55.5 45.3 
36 Mag@ 

4.5 inches Unflo 87.0 78.3 66.9 49.0 34.5 21.0 15.7 12.0 

Feed 96.2 92.8 87.2 77.3 66.5 53.5 44.0 35.7 

Oflo 100.0 99.4 97.0 91.2 84.2 73.0 61.2 50.2 
37 Demag 

Unflo 88.1 79.7 67.8 49.9 31.3 17.8 12.0 8.9 

Feed 95.8 92.5 86.8 76.7 65.6 53.6 43.9 35.7 

Oflo 99.5 97.9 94.2 86.0 76.2 61 .1 51.1 40.9 
38 Mag@ 

3.5 inches Unflo 87.1 78.7 67.2 50.1 36.9 23.9 18.4 14.7 

Feed 96.2 92.8 87.0 76.4 65.7 51.1 42.3 33.9 

Oflo 99.6 97.8 93.9 85.6 74.1 60.9 50.5 41 .0 
39 Mag@ 

2.5 inches Unflo 87.1 78.5 67.7 50.8 38.5 26.0 20.3 16.2 

Feed 96.5 93.0 87.4 76.9 65.2 52.2 43.0 34.8 

Mag@ Oflo 99.8 98.5 95.1 88.1 78.2 65.7 54.6 44.6 
40 2.5 inches 

5 rnin Unflo 88.0 79.5 68.0 50.3 35.9 22_3 16.6 12.9 

delay 
Feed 96.4 93.1 87.3 77.3 66.1 53.3 43.7 35.5 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Mag@ Oflo 99.9 98.7 95.6 89.1 80.0 67.7 56.6 46.3 
41 2.5 inches 

10 min Unflo 87.6 79.4 68.7 50.6 35.8 21.7 16.1 12.3 

delay 
Feed 96.0 92.6 87.1 77.0 66.1 53.2 43.8 35.6 

Oflo 99.9 99.6 97,9 92.5 85.6 73.8 61.8 512 
42 De mag 

47°F Unflo 89.3 80.5 67.1 47.9 28.5 15.3 10.3 7.8 

Feed 95.8 92.3 86.1 75.4 63.7 51.4 42.1 34.6 

Oflo 99.8 98.5 95.1 87.8 77.3 64.1 53.1 44.1 
43 Mag 

48°F Unflo 87.0 77.8 65.1 47.4 32.1 21.8 16.7 13.4 

Feed 96.5 93.2 87.4 77.4 65.5 53.2 43.7 36.2 

Oflo 99.9 98.6 95.4 88.4 78.3 65.1 54.0 44.8 
44 Mag 

50°F Unflo 87.3 78.0 65.7 47.6 32.1 22.1 16.9 13.7 

Feed 96.2 92.6 86.7 76.5 64.8 52.5 43.2 35.7 

Oflo 100.0 99.8 98.1 92.8 85.9 74.7 61.8 49.9 
45 Demag 

51°F Unflo 89.1 80.3 67.5 48.5 29.5 16.0 10.9 8.2 

Feed 95.5 91 .8 85.6 74.7 62.9 50.7 41.0 32..9 

Oflo 99.6 97.5 93.3 84.2 71.9 58.5 47.9 38.7 
46 Mag @ 

2.5 inches Unflo 84.3 75.8 64.4 48.8 36.1 26.3 20.7 16.7 

Feed 97.0 93.8 88.3 78.1 65.7 53.0 43.2 34.9 

Oflo 99.8 98.5 95.4 88.7 79.9 67.6 56.4 45.5 
47 Demag 

Unflo 87.3 78.9 67.5 49.1 31 .2 19.4 14.0 10.8 

Feed 96.3 93.0 87.6 77.7 65.7 53.0 43.2 34.9 

Oflo 99.3 97.0 92.6 83.4 71.2 57.8 47.4 38.3 
48 Mag@ 

3.5 inches Unflo 84.4 76.0 64.6 48.9 35.6 25.5 20.0 16.2 

Feed 96.5 93.0 87.3 76.9 64.5 51.7 42.2 34.1 



APPENDIX I CONTINUED 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Mag@ Oflo 99.7 98.3 94.9 87.4 76.5 63.3 52.6 43.2 
49 3.5 inches 

104°F Unflo 89.3 81.2. 69.8 53.1 38.1 26.7 20.5 16.3 

Feed 97.0 93.9 88.5 78.6 66.7 53.9 44.4 36.3 

Oflo 99.9 99.8 99.1 95.5 90.3 82.8 71.2 58.9 
50 Demag 

101°F Unflo 91.8 84.4 72.7 54.4 35.4 19.5 12.5 9.0 

Feed 96.8 93.9 89.1 79.9 69.4 58.7 48.9 39.9 

Of lo 100.0 99.9 99.2 95.8 90.8 83.1 71.9 60.3 
51 De mag 

100°F Unflo 90.9 83.2 71.2 52.8 33.7 18.2 11.7 8.4 

Feed 96.5 93.5 88.5 79.3 68.9 58.2 48.8 40.4 

Mag@ Of lo 99.8 98.3 94.7 86.8 75.3 61.7 51.0 41.7 
52 2,5 inches 

99of Unflo 89.6 81.0 71.4 53.2 40.6 25.4 19.4 15.3 

Feed 97.4 94.1 89.1 78.7 67.0 53.0 43.4 35.4 

Mag@ Of lo 99.6 97.9 94.1 86.0 74.4 61.1 50.6 41.3 
53 2.5 inches 

96°F Unflo 88.4 79.9 75.1 52.9 41.3 27.2 21.1 17.0 

Feed 96.7 93.3 89.2 77.5 65.9 52.4 43.0 35.0 

Demag Of lo 99.9 99.8 98.8 94.8 89.2 80.8 68.0 56.2 
54 95°F 

Unflo 91.5 83.8 77.9 54.1 38.8 18.7 12.0 6.7 

Feed 96.4 93.2 90.2 78.0 68.4 55.2 44.9 36.6 



APPENDIX II - SELECTIVITY VALUES FOR ALL TESTS 

Selectivity (Percent of size fraction reporting to underflow) 

Test Conditions 48 65 100 150 200 270 400 500 -500 

1 Mag 86.7 30.1 30.5 19.4 13.6 13.2 7.4 7.4 8.4 

2 De mag 95.1 68.8 60.1 52.8 42.5 27.1 16.7 11.4 9.0 

3 De mag 96.8 67.3 57.1 50.3 40.3 24.8 13.7 11 .a 7.5 

4 Mag 84.1 51 .0 41 .6 29.5 20.4 15.9 12.2 9.5 11.0 

5 Mag-demag 98.7 97.8 96.8 89.1 80.0 69.6 32.1 H.9 10.4 

6 Mag 96.2 90.2 74.5 62.7 46.6 35.6 19.9 15.4 13.7 

7 Mag + time 99.0 97.5 91.3 78.0 66.3 55.6 25.1 16.8 13.2 

8 De mag 100.0 98.9 99.2 93.4 84.1 76.3 39.5 19.4 11 .0 

9 As is 98.3 96.0 96.9 96.2 94.1 85.6 712 27.9 10.7 

10 De mag 99.69 99.2 99.4 97.9 96.2 86.1 723 27.5 12.6 

11 Mag-de mag 100.0 99.2 99.4 99.6 95.6 84.9 68.5 23.6 12.7 

12 Mag before 99.2 98.7 97.8 77.2 68.5 49.9 27.4 19.2 17.7 
pump 

13 Mag after 99.0 97.3 91 .2 77.3 63.8 50.7 25.7 19.7 17.7 
pump 

14 Dernag-mag 100.0 96.1 94.3 80.5 71 .3 51 .7 29.1 19.8 19.5 
after pump 

15 As is 110°F 94.9 95.9 92.3 79.0 68.2 57.8 26.6 13.8 9.0 

16 Mag 107°F 94.4 70.7 69.0 49.1 41.1 25.1 21.2 15.1 15.1 

17 Dernag 105°F 99.3 99.0 99.2 96.3 89.1 78.6 57.0 21.5 13.0 

18 Mag 105°F 98.2 90.0 87.2 68.3 60.8 36.6 28.1 18.7 18.1 

19 Demag 104°F 99.5 100.0 99.4 97.9 94.5 84.0 69.2 28.2 16.4 

20 Dernag 101°F 99.5 100.0 99.4 98.7 94.9 85.1 70.2 28.2 14.4 

21 As is 98.6 96.5 91.5 78.8 71 .3 59.3 26.0 12.7 7.5 

22 De mag 98.7 98.3 90.1 78.8 72.4 59.0 28.0 14.8 9.1 

23 Mag@ 7" 100.0 98.4 92.9 81 .9 71 .2 67.0 28.7 15.3 8.8 



APPENDIX II CONTINUED 

Selectivity (Percent of size fraction reporting to underflow) 

Test Conditions 48 65 100 150 200 270 400 500 -500 

24 Mag@ 5" 100.0 98.4 92.9 84.4 73.1 67.9 29.0 15.4 9.3 

25 Mag@ 311 97.7 82.0 63.6 56.4 39.5 31.4 17.7 13.3 11.5 

26 Mag@ 2.5" 95.1 74.2 60.8 55.1 37.2 29.8 17.7 14.5 13.0 

27 De mag 98.8 96.7 88.7 73.4 67.7 52.7 23.2 13.4 8.5 

28 Mag@ 2.5" 93.6 70.4 57.9 44.0 32.1 23.2 16.3 12.4 11.2 

29 Demag-mag@ 93.9 76.3 63.1 51.0 39.1 25.8 18.0 13.0 12.7 
3.5" 

30 Demag-mag@ 92.2 74.6 63.1 45.0 37.4 20.3 16.3 11.8 11.3 
2.5" 

31 Demag-mag@ 97.1 84.1 70.7 67.0 49.0 26.4 2.3 14.4 12.9 
3.5" 

32 Demag-mag@ 97.6 82.3 73.9 55.8 46.7 31.2 21.2 15.8 13.8 
4.0" 

33 Demag-mag@ 100.0 94.8 84.2 70.2 60.4 47.7 22.4 16.1 13.0 
4.5" 

34 De mag 100.0 98.5 95.7 83.8 714 66.3 26.9 13.3 8.6 

35 As Is 100.0 91.5 77.5 63.7 57.1 45.6 18.7 12.0 6.8 

36 Mag@ 4.5" 98.1 74.6 59.1 52.0 38.8 30.0 16.1 12.8 9.7 

37 De mag 100.0 88.3 72.8 62.5 58.9 39.4 21.0 13.2 8.7 

38 Mag@ 3.5" 90.4 65.7 53.1 43.2 32.9 23.9 16.7 11.7 11.6 

39 Mag@ 2.5" 91 .4 61 .2 47.8 40.2 26.1 23.8 15.3 12.5 11.5 

40 Mag 5 min 95.1 67.8 522 44.9 31 .9 26.0 14.2 10.7 8.5 
delay 

41 Mag 10 min 98.3 75.9 61 .4 56.2 42.8 34.6 18.9 14.5 10.9 
delay 

42 Demag 47°F 98.5 94.8 83.1 68.9 63.7 41.1 20.6 128 8.7 

43 Mag 48°F 95.7 71.0 56.3 45.6 33.5 21.2 13.8 11.2 9.5 

44 Mag 50°F 98.1 74.7 61.3 51.6 38.8 23.8 16.2 12.6 11.2 

45 Demag 51.5°F 100.0 96.8 83.8 71.2 65.5 45.4 21.4 135 10.2 

46 Mag@ 2.5" 89.0 45.6 35.9 26.2 17.6 13.1 9.8 8.2 8.2 



APPENDIX II CONTINUED 

Selectivity (Percent of size fraction reporting to underflow) 

Test Conditions 48 65 100 150 200 270 400 500 -500 

47 De mag 96.1 71.4 58.7 51.5 44.0 27.0 15.7 10.2 8.4 

48 Mag@ 3.5" 83.6 45.6 37.2 28.1 20.0 14.7 10.8 8.7 8.8 

49 Mag @ 3.s• 92.6 67.0 54.0 43.8 32.5 23.2 16.9 13.5 11.7 
104°F 

50 Demag 101°F 98.1 97.8 91.1 75.8 69.2 56.6 27.1 14.9 8.6 

51 Demag 100°F 100.0 97.9 91.4 n .o 70.3 55.5 26.5 15.0 8.0 

52 Mag@ 2.5" 97.7 82.4 68.6 58.5 47.3 38.7 31 .4 26.5 23.1 
990F 

53 Mag@ 2.5" 90.9 63.3 49.0 37.5 25.7 20.0 16.7 13.2 12.4 
96°F 

54 Demag 95°F 97.5 97.3 73.1 7.3 55.7 52.4 19.4 11.4 9.9 



APPENDIX I - SCREEN ANALYSES FOR ALL TESTS 

Percent Passing 
Test Conditions Sample 

48 65 100 150 200 270 400 500 

Oflo 99.2 95.0 90.1 80.2 68.3 57.7 45.2 36.2 
1 Mag 

Unflo 74.1 65.1 54.4 42.5 33.2 25.2 20.2 16.6 

Feed 95.0 90.0 84.1 73.9 62.4 52.3 41.0 32.9 

Otto 99.5 97.7 94.2 87.6 79.2 67.2 56.6 46.8 
2 Demag 

Unflo 78.4 69.6 57.9 41.5 27.7 17.8 13.1 10.3 

Feed 92.9 89.0 82.9 73.3 63.2 51 .8 43.1 35.5 

Oflo 99.7 98.1 94.9 88.8 80.9 69.3 57.9 47.3 
3 Demag 

Unflo 76.7 68.2 57.2 41.2 27.4 17.5 12.8 9.9 

Feed 93.1 89.5 84.0 75.0 65.4 54.3 44.9 36.5 

Oflo 98.8 96.3 91.9 83.1 72.1 59.8 49.6 40.2 
4 Mag 

Untie 77.5 68.3 57.2 44.2 34.2 26.0 21 .0 17.5 

Feed 94,1 90.2 84.3 74.6 63.8 52.4 43.3 35.2 

Oflo 99.8 99.6 99.2 97.1 93.1 86.9 75.0 62.8 
5 Mag-

de mag Unflo 85.0 76.1 63.8 46.4 30.2 15.8 10.1 7.4 

Feed 92.5 87.9 81.6 71.9 61.9 51.6 42.8 35.3 

Oflo 99.7 99.1 97.0 91 .6 83.8 71 .5 60.3 49.2 
6 Mag 

Unflo 86.2 76.1 64.8 48.1 35.6 23.1 18.0 14.3 

Feed 94.9 91.0 85.7 76.3 66.8 54.5 45.4 36.9 

Oflo 99.9 99.7 98.8 95.3 90.2 81 .3 69.4 57.1 
7 Mag+ 

time Unflo 87.4 77.2 64.7 48.2 34.9 20.1 14.8 11.5 

Feed 94.5 90.0 84.1 75.0 66.4 55.0 45.9 37.5 

Offo 100.0 99.9 99.8 98.5 95.2 90.0 79.4 66.0 
8 Demag 

Unflo 83.4 75.1 63.6 47.0 31.4 16.4 10.2 7.3 

Feed 91.2 86.8 80.7 71.3 61.6 51.2 42.9 35.1 




