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DETERMINATION OF CRITICAL POINT OF CONCENTRATING
TABLES ON FLAT RIVER ORE.

In concentrating any ore on tables there is, theor-
etically, a ocritical point in sizing, beyond which it
can not be expested to recover the valuable minerals;
that is, vaiuable mineral finer than a certain size will
go with the gangue and be lost. For instance, in the
diagram of the Wilfley Table shown, the concentrates
grade from coarse to fine as indicated, but instead of
grading on down into very fine sizes farther up the table
these finer sizes are found mixed with the middlings,
taillings and slimes as indicated by the arrows. The
problem is to determine the oritical sizes where the
divisions ocour.

The attempt of the following experiments was to
determine these critical sizes in the concentration
of the lLead ores of the Flat River distriect. For this
purpose, fifteen samples were obtained from a mill
of that district, these samples being heads, concen-
trates, middlings, and tails from three Wilfley Tables.
The feed for these tabies came from a three spigot
classifier, the product from the first spigot went
to a Wilfley Yable Xo. 1, the product from the second
spigot went to Wilfley Table No. 2, the product from



Feed BoXx

Diagram of Wilfley Table Separation



the third spigot went to Wilfley Table No. 3, and the
overfiLow to an Isbel. Vanner. All of the material would
pass a screen having 30 openings per linear inch.

Each of these samples was thoroughly mixed and a
small sample taken for chemical analysis. A screen
analysis was made on each of the original sawples, using
a new set ot Tyler's Standard Screens, consisting of
sb, 48, 6b, 80, 100, 115, 150, 170 and 200 mesh screens.
The use of these screens is recommended for screen analy-
sis, because the openings increase and decrease through-
out the series in a tixed ratio, and hence wili divide
the product in better proportion than a sieve series
with no fixed relationship between the openings. Many
industries have established 200 mesh soreens as the mini-
mum in soreen sizing. The Bureau of Standards of the
United States Government has taken as a standard the
200 mesh sieve made from 0,0021 inch wire, and having
an opening the linear dimeﬁsion of which is 0.0029 inch.
This sieve has been adopted as the base of the Tyler
Stgndard screen scale. The 100 mesh sieve in this
soreen scale also comes within the specifications adop-
ted by the Bureau of Standards. The diameters ot the
oprenings in the scale increase in the ratio of the

fourth root of 2, or 1.189, the factor recommended by



Prof. Richards in his work on ore dressing. This gives
a ratio ot the square root of 2, or 1.414 between the
areas of the openings in successive screens. This ratio
applies to the finer sizes from 65 to 200 mesh. For the
two coarser screens the ratio between the diameters of
the openings is the square root of 2 or L1L.414 , so that
each area 1s double the next finer.

The tails, heads, middlings and concentrates were
screened in the order named, to avoid any possible salting
of the poorer samples, which might result if the richer
samples were Screened first. The product from each screen
was weighed to the nearest half gram and analyzed for
lead. All chemical analyses were made in duplicate.

The determinations for lead were made by the am-
monium molybdate method as follows., Made up & standard
solution of ammonium molybdate containing about 4,74 gm
of ammonium molybdate in two liters of water. Standard-
ized thies solution as foliows: Weighed carefully eeveral
samples of C.P. lead sulphate and dissolved them in a
saturated solution of ammonium acetate in distilled
water. Boiled about ten minutes and titrated boiling
hot with the ammonium molybdate solution, using a dilute
solution of tannic acid as an outside indicator. Weight

of lead dulphate divided by the number of cubic centi-



meters of ammonium molybdate required, and multiplied by
the factor 207/503, gives the lead equivalent of one cubic
centimeter of the ammonium moiybdate solution. Ran a |
biLank test consisting of 50 cubic centimetem of distilied
water and 25 cubic centimeters of ammonium acetate solu-
tion. PFound this required 0.3 cubic centimeters of am-
monium molybdate soiution to give an end point. Hence
0.3 cubic centimeters was subtracted from all our sub-
sequent readings.

In running the analysis on the samples of ore,

we took one gram of the heads and tailings, one half

gram of the widdlings and oﬁe quarter grew of the con-
centrates. Dissolved each sample in gbout 5 c.c. of
nitric acid and 10 c¢.e. of hydrochloric acid. Cooled
and added abdut 7 6.0. of sulphuric acid and boiled

to dense white fumes. Cooled, adaed about 50 e.o.
distilled water and boiled. Cooled to room temperature,
filtered, and dissolved precipitate in about 25C.c. of
saturated solution of ammonium acetate in original
beaker. Added 50 c.c. of distilled water, boiled and
titrated boiling hot with the ammonium molybdate as

described above, using a dilute solution of tamnie

acld as an outside indicator.



No. e¢.c. NH4MoO4 winus 0.3 c.c. X standard

Weight of sample = % Lesd

The results of the analyses are to be found in the
accompanying tables.

It was impossible to determine any critical sizes
from these samples for several reasons. First, the
s8ize of the samples was much too small to give satis-
factory results, several of the screen products weighing
less than one gram. Each product should be much larger
than this to ve a fair sample and to give an accurate
analysis of the lead contained in the given size. Also
the results show a nearly perfect separation of the
valuable mineral from the gangue. The tables apparently
were recovering practicallgﬁef the valuable mineral so
that no critical size could ve found. This complete
recovery is probably partly due to the fact that the
ore treated consists prineipally of galena with a dolo-
mite gangue, and due to the large difrerence in specific
gravity of these minerals, a good separation can be ob-
tained.

The recovery shown by these samples was unusually
high, even for this class of ore, and it seems likely
that the samples were obtained from laboratory experiments

rather than from ordinary mill work. Hence because of



these 1deal conditions, no critical sizes could pe deter-
mined. In order to obtain any satisfactory results along
this line, a large number of experiments should be dme

right at the mill, where samples of sufficient size could

be readily obtained and conditions varied as desired.
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Classifier Spigot No. 1, Wilfley Table Heads.

ORIGINAT, SAMPLI.

Weight-—— 154 ,5zm. Wet Assay— 14,4 Pb Pd Content= 22,36 gm.
SCREEN ANALVSIS. CriMICAL, ANALYSIS.
\ OPENING | WEIGHT WHET ASSAY I 7 -Pb N
MbSH PER CENT CONTENT
THRU ON l INCHES ‘ GRAMS P | crams
| RATIO==T1.411 ‘
35 : o0.0l64 ‘ 26,56 15.6 4.1
| | 1
35 48 ‘ o0.0ll18 28.0 | 14.0 ‘ 3.9
48 | 85 | 0.0082 | 30,5 12,0 | 3.6
‘ RATIO== 1,189 ‘ ’
65 | 80 | 0.0089 | 12,6 | 12.9 | 1.6
80 | 100 | o.0058 19.6 16.9 -2
| |
100 | 115 0.0049 8.6 15.7 1.3
. : . } o 9
|
115 | 150 | o.004l 9.6 | 17.4 | 1,6
|
150 170 | 0.0035 | 5.0 17,3 | 0.86
170 | 200 | o0.0020 4.0 | 16,7 0.67
] 200 . 9.“0 2",0__‘_‘ e 2.70_ B
!




CiLuaswitier Spigot No. 1, Wilfley Table Tails.

Weight= 115. g.m. Wet Assay— Qo1 % Pb

ORIGINAIL. SAMPLE.

SCREREN ANALYSIS.

THRU ON —]=
EN
35 48
48 65
65 80
80 IOQ_M
100 115
15 | 180 |
150 » 170
170 | 200
200 |

OPENING
IN
INCHES

RATIO==1.414

0.0164

0.0116 )

0.0082

RATTO= 1. 189

0.0069

0.00587”

o.po49
0.,0041
0.0035

0.0029

|
!
|
I
|
\

|
|
|
)
|
i
i

WEIGHT

GRAMS

27.0

27.5
24.0

9.5

13.5

5.5
4.0
1.5

1.0

1.0

CHEMICAL

WET ASSAY

PER CbENT
P

Trace |

ANALYSIS.

Pb
CONTENT
GRAMS

Pb Content= Q,1 g.m.




Ciussifier Spigot No. L,Wilriey Tabie Middlings.

ORIGINAL SAMPLE.

Weight— 80 0 z.m. Wet Assay=m 7.6% Pb

SCREEN ANALYSIS.

o MESH -
THRU ON _
35 -
35 48 )
48 | 65
65 “80
80 \ 100
|
1oqm_y‘115 )
|
115 | 150
150 77170_m
170 | 200
200

0.0069 _

o.0082

OPENING

RATIO==1I1.414

0.0184

0.011l86

RATIO==1.18¢9

o.oo§8w_.

o.oo49'm

o.oo41‘”w

0.0035

919029

Pb Content= 6,0 g.m.
CHEMICAL ANALYSIS.
;V‘I"IGH'—I‘ WET ASSAY Pb
PER CENT * CONTENT

(GRAMS | .. Py GRAMS
10.5 48.5 _“5;1_W ~
2.0 9.2 0.2
ﬁig 1.0 70.04“7_M
3.0 | Trace
7.5_ | "

8. "

12,6 1 .o
8.6 " R
9.0 "

‘.4 .o 5 L] 6 0 [ ] 5




Classifier Spigot No. L, wilfiey Table (Concentrates,

ORIGINAL SAMi’I,E. -
Weight— 69.0 g.-m. Wet Assay== 76!°ﬁb P Content— b2.44 g.m.
SCREEN ANALYSIS. CHEMICAL ANALYSIS. |
OI’F.NVK NG WEIGH'T V 1 ;NET ASS;; Eb
. MFESH IN PER CENT CONTENT
_ THRU | ON | INCHES GRAMS Pb GRAMS
RATIO==T.4T4
35" 0.0164
36 | 48 | o.0l18 | 7.0 | 8l.6 | 5.7z
48 | 65 | o0.0082 @ 9,0 | 77.4 __| 6,966
RATIO=1.189 ' '
65 80 0.0060 | 5.0 74,8 3.74
| | ) 3 ; T
: ]' ‘
80 100 | o0.0058 | 8,0 74.6 5,968
100 | 115 0.0049 | 6.5 Tb.2 4.15 B
' ' i T B ' '
115 | 150 0.0041 | 8.0 Te.z | BJTT6
150 170 0.0035 = 6.0 77.6 |  4.666
. | . — "
170 | 200 | o0.0020 | 7.0 | 7T7.4_ = 5.418
200 _ | 480  T6.7 | 9,975 |




Classifier Spigov No. 2, Wilfley Table leads.

ORIGINAL SAMPLE.

Weight— | % .5 gm. Wet Assay— _],0.0% Pb Pb Content=

1.7b gm.

SCREEN ANALYVYSIS. ('HEMICAL ANALYSIS.
OPENING WEIGHT W ,\;SA\;W—V—W Pb o
MESH IN PER CIENT CONTENT
THRU ! ON lNCHF.i GRAMS P'b _ ‘_?_Ril.\ib_ B
! RATIO==T.41.} |
! 35 | o.ole4 B
?
35 4-8 o0.01l1l6 | B
48 85 0.0082 | ..
RATIO==1.18y
85 _ HSO ”_,w°'°°69 0 B
80 | 100 | o0.0058 | 3,0 L0 |  0.03
| l | |
lOAp» 3 "115 _ 0. 0049 :' -L .0 5;.5 0 0035
|
115 | 150 0.0041 z.0 3.9 j 0.078
B e BRI . . _.._iﬂ .
| |
(150 | 170 | o0.0035 1.5 49 0.029
|
170 | 200 o_oozg>\ 2.0 5.57‘__ 0.106 )
200 7.6 21.0 1,675
|




Classifier Spigot No. 2, Wilfley Table Tails.

ORIGINAIL SAMPLIS.

Weight— 132 gm. Wet Assay== 0.1% Pb

THRU

35
48

' 65
80
100
- 115
150

170

200 |

MESH

SCREEN ANALYSIS.

ON
38
48
65
80
100
115

150

- 170

200

!

OPLENING
IN
INCHES

RATIO==T1.414

0.0164

o.ollgﬁn

|
0.0082

RATIO=1.18¢9 ‘K
0.00€9
|
0.0058
-

0.0049

'
|

0.0041 {

0.0035

0.0029

Pb Content=0,13 gm.

CHEMICAL ANALYSIS.
WEIGHT WI;’IASSA'Y o Pb
PER CENT CONTENT
GRAMS wa__u __GRAMS
3.0 0.1 | 0,008
7.0 0.1 | 0,007
26.5 Trace | ]
. 16.5 " _
£5.0 0.2 0.06
12.0 | Trace R
16.0 | 0.3 | 0.04
_ B2%.0 Trace |




Classifier Spigot No. 2,Wilfley Table Middlings.

ORIGINAL SAMPLE.

Weight— W5,B gm. Wet Assay== 1.5% Pb Pb Content= 1,1 gm
SCREEN ANALYVSIS. CHEMICAL ANALYSIS.
} OPENING WEIGHT WET /(QQA; N —“AV?'b o
MESH B IN PER CENT CONTENT
THRU ‘ ON - »‘ ] ,I,,NC.},IF':?__ V‘ GRAMS” o GRAMS__‘,V,
}\ | RATIO=T.414 ?
. 35 | o.o0l64 | B B
; ‘ |
35 | 48 0.0116 |
‘ i
48 | 65 | 0.0082 | -
‘ i RATIO==1.1%9 |
I
65 | 80 | o0.0069 ,i ~ .
| ’: |
80 | 100 l 0.0058 |
- i - _ - S
[ i
\
100 115  0.0049 4,5 0.2 0.01
115 150 0.0041 7.0 0.2 | 0.02
{
150 170 7 0.00375 7.5 0.2 __*0.02
170 ‘ 200 0.0029 ‘ 1400 i 002 ,__5 005
| | | ‘
200 | 8.0 2.0 | 0.86
et N A . i S T .
| |
| ; i




Classifier Spigot No. 2, Wilfley Table Concentrates.

ORIGINATL SAMPLE.

Weight-= B0 oD mm. Wet Assiy=— 78.2% Pb Pb Content= 39,56 gm

SCREEN ANALVSIS. CHEMICAL ANALVSIS.
OPENING WEIGHT WET Aséz\v | -
. MFEsH - IN PER CENT CONTENT
. THRU | ON___|.  _ INCHES GRAMS Pb |  omrams
RATIO==1.414
35 0.0l64 i i
| f
35 48 0.0l1168 ’ B
48 65 | 0.0082 o
RATIO==1.189 i
65 | 80 0.0060 | ) -
80 | 100 0.0058 | - )
100 115 0.0049 . L L ]
115 | 150 | o.004l | 0,6 | 61.8 0.86
150 | 170 | o0.0035 | .
170 200 | o0.0020 | 0,6 | 73.2 | 0,8 _
200 49.0 81.0 | 39,7
|
1




ORIGINAT., SAMPL.E.
Weight=—= 18,8 g.m. Wet Assay=— 9.58% Po
SCREEN ANALVSIS.
OPENING WEIGHT
A MESH N
THRU on | INCHES | GRAMS
RATIO=1.4T4
35 ) o.01647‘
35 48 o.0116
48 65 B °'9°§%ﬂ4
RATIO==1.189 !
|
65 80 o.oo§9 | i
|
80 100 | o0.0058
K | -
100 115 0.0049 j_» 1.0
115 . 150 0.0041 | 1.0
150 170 | 0.0035 1.0
170 200 0.0029 2.0
=00 | ~13.5

Slassifier Spigot No. 3, wiltiey Tablie Heads.

Pb Content— 4,735 g.m.

CHEMICAL ANALYSIS.

\;’ET ASSAY Pb -
PER CENT CONTENT
Pb, B o GRAMS__
2.9 0.029
046 0,006 |
0.4 | 0.004
0.3 | 0,006
_13.5 o 1.82




Classifier Spigot No. 3, Wilfley Table Tails.

ORIGINAT SAMPLE.

Weight— 804 gm. Wet Assay= 0 .26% Pb Pb Content= 0,2 g.m.

SCREEN ANALVSIS. CHEMICAL ANALYSIS.
. .
OPENING WEIGHT WET ASSAY P
MESH IN PER CENT CONTENT
THRU ON ~ INCHES GRAMS Pb GRAMS
RATIO==T1.4T4
35 0.0164

36 48 - 0.0l16 L B .

48 | 65 | o0.0082 R -
RATIO=118¢

65 80 | 0.0089 u L ~

80 | 100 | o0.0058 |
100 | 115 B 0-0049 7 0.b

115 | 150 | o0.004l | 2.0 |, 0.1  0.002

|

|

| |

150 170 0.0035 3.5 ‘

170 | 200 | 0.0029 _7.5 { 0,13
|
|
|

200 66.5




Classifier Spigot No. 3, Wilfley Table Middlings.

ORIGINAL SAMPLE.
Weight— 136 g.m. Wet Assay=— 8.1% Pb

Pb Content— 11,0 gm.

SCREEN ANALYSIS. CHEMICAL ANALVSIS.

OPENING WEIGHT WET ASSAY Pb
S — IN PEIE%ENT CONTENT
THRU ON INCHES GRAMS GRAMS

MESH

RATIO==1.414

35 | o.oléd4

35 48 | o.o0lle | O

48 | 65 | 0.0082 | ~ ] _
' RATIO==1.189

65 | 80 | o0.0088 | 5.0 | Trace

80 1*}9_0____ ‘_9.00_5_8____ 1.0 Trace _

100 | 115 | 0.0040 1.0 _ Trace _

115 150 0.0041 8.6 _ Trace

150 170 0.0035 6.0 0.8 0.01

170 | 200 | o0.0029  12.0 | 0.2 | 0,02
200 . 106.0 | 10.3 | 10,9




Clagsifier Spigot No. 3, Wilfley Table Concentrates.

ORIGINAT. SAMPLLI.
Weighte= 48.5 g.m. Wet Assay= 8.]..5% Pb Pb Content— 39,4 g.m.
SCREEN ANALVYSIS. CHEMICAL ANALYSIS.
OPENI_N(" 7 wm(‘m 7 WET ASSAY Pb
MESH - IN PF%ﬁF,NT CONTENT
THRU ON INCHES | GRAMS ARAMS
R e | S —|
RATIO==1.4T14
35 | o0.0l64 )
|
35 48 0.0116 B )
i
48 65 | 0.0082
= e R B I - S
i RATIO==: 1. 189
65 80 | o.0060 | B - ~
|
80 ‘ 100 j 0.0058
. b Dt P — ——
i |
100 115 0.0049 -
| |
115 | 150 | o.004l |
150 170 o.003”5 _‘ D D
170 200 ~ 0.0029 7 07.577___* o ?_618____ 0,38 )
200 47 .‘5 ‘ 83,0 j9 .’4 -
i 1




Isbett Vanner Heaas.

ORIGINAL SAMPIL.L.
Weight— L19 g-m. Wet Assay== 3.8% Pb Pb Content— 4,6 gm.
SCREEN ANALYVSIS. CHEMICAL ANALVSIS.
1 ;;:;mc | ;IEIGHT WET ASSAY Pb
. MESH IN PER CENT CONTENT
THRU | ON | INCHES | GRAMS Po | omraws
RATIO=T1.414
! _ 1_35 0.0l64 o
35 } 48 0.0116 ] B -
48 | 65 0.0082 |
| e S - -—
| RATIO== 1. 189 |
r ‘
65 80v7‘ o.ooqg @ N )
| | ‘?

80 | 100 0.0058  3,p ' 0.3 " 0.00L
100 | 115 0.0049 ;| 1,5 } 0.3 0.0006
115 | 150 | o0.004l i 2,0 0.356 | 0.0007
150 | 170 | 0.0035 1.5 3.1 0,04
170 | 200 | o0.0029 | 3.0 2.6 __ 0.07
200 ] -_]306’0 ) 4.}5» L 4.7

‘ :




Isbell Vanner Tails.

Weight== 103.6:m. Wet Assay== 0.26% Pb
SCREEN ANALVSIS.

OPENING WEIGHT
MESH

THRU ON INCHES GRAMS
RATIO==1.414

35 | o.ole4

35 48 | o.olle

48 65 B 70:0982

RATIO=1.189 !

85 80 | o.o088 |

80 | 100 | 0.0058 2.5

100 7 115 | 0.0049 ) 1.6

118 150 ~0.0041 | 2,0

ORIGINAIL SAMPLE.

Pb Content—= Q0,268 g.m.

CHEMICAL ANALYVSIS.

WET ASSAY Py
PER CENT CONTENT
GRAMS

Trace |

150 | 170 | o.0035 | 1.0 | "
170 | 200 | o.c026 | 1.6 | 0.4 0.001
200 | | 9%%.0 | 0.8 0.18




Isbell Vanner Concentrates.
ORIGINATL SAMPLL.
Weight— 2% ,0 #.m. Wet Assay— 8. 6% Pb Pb Content= 21,2 gm
SCREEN ANALYSIS. CHEMICAL ANALYSIS.
6PENIN(; W-m(‘.n'r . ‘“MWET ASSAY P
MESH IN PER CENT CONTENT
__THRU | ON INCHES GRAMS Pb | GRAMS
RAT|()=1.4I4
35 0.0164 -
35 48 0.0118 ) B
48 85 | o0.0082 B
| rati0=1 189

65 80 0. °°6,9___, o

80 100 0.0058 i o L o

|

100 115 0.0049 | o _ I
115 150 0.0041 | N o

150 170 0.0055 o o i

170 200 0.0029 _ _
i
200 ] 27.0 | w8.6 _ | 21,2
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