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. BIIEFICTATION TSTS ON ORT FROM THE j
SUM VALLEY BARITEZ MING, BLAINT COUNTY, IDAHO

INTRODUCTION

|
i
|
One of the difficulties in using barite that has been graded up by flotation ' {
for oil well drilling muds is to obtain a wettable vroduct, Present practice is i
to caloine the barite concentrate to destroy the fatty acid film, This is costly, |
The tests ontlined in this report were umdertaken to determine if it were possible

to obtain satisfactory beneficiation of this particular sample by flotation at a

coarse size, followed by grinding to produce sufficient new wettahle surface,

Previous testsl made on another sample of ore from this property have indicated the
feasibility of beneficiation by flotation,

A sample of approximately 300 povnds was received at the laboratory for test-
ing purpos=s. It has been designated as Ore Lot /83. As received, the piecces
ranged in size from 4 or 5 inches in diareter to fines, although the amowmt of
fines was relatively small, In general appearance, the rock was a light gray
color with iron stain evident on some of the pieces. Bedding planes could be
occasionally observed showing some mineral differentiation, but most of the sample
was of a wniform, fine-grained crystalline texture, The rock is soft and has a
high grindability bvt does not form an excessive amount of slimes in ball milling,

~The head sample assayed 84,87 BaSOA. Its specific gravity was 4,07,

TESTTNG PROCTDIRT AND DATA
Crushing and Premaration of Samples

The entirs sample, as received, was crushed to annroximately one inch in the
%aboratory Jjaw crusher, One half was reserved, and the other half was redvced to
%z inch, Of this ihinch‘product, one half was again reserved and the remainder was

crushed, dry, to minus 8 mesh. A head sample for assay and the samples required
~ for testing were cut from this portion, '

Sizing, Sink-Float Test

To determine the rolationship bhetwoen particle size and mineral liberation,
a sizing, sink-float test was made on a samplzs of the minus 8 mesh rock, A screen
analysis, using the W2 series throngh 200 mesh was made, Egch of the size por-
tions above 200 mesh was then fractionated into a float produvct and a sink pPro-
duct in acetylene tetrabromide having a specific gravity of 2,95, Chemical anal-
ysis and specific gravity determinations woere then made on the sands in each sink
product. The float prodvcts were wveighed to obtain a weight balance and then
discarded, The data obtained are tabulated below:

s s . 2t s S - gy

1Prater, L. S., Benoficiation Tosts on Ore Lot #78, Idaho Burcau of Mines and
Geology, Remort on file, : '




Table 1

Screen Analysis and Heavy Density Separation on Ball Mill Foed

T e L s e
: ! | , Float Product | g product at 2.95 Sn,G.
] ; ] i at 2,95 Sn.G. i
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' , : Cumlative : Yot in ¢ Yetb, diny g, 4 .;Wat. iny of | of |
X Size ! A % . Size ¢ Entire - Size Tntire {Sands : aqu !
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G v - e [ v ..,..Ag. et :. P S r e - :.....,,..-,_,,A,.f._“ . ,,.n.u_.-c..i;
; 14/20 135 1 358 1 2.7 4 04 ' 913 131 , 4 02 ! 842 |
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g e A T SO B0 o .,_t‘ R s . o k! .L o v . S e,
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| s o e e i .k,"‘,-«.;..,,-v-..-w.- e e e [P S “‘"“*"““f‘- - ~,..~"f-m-r-4 ~:~.~.-.< e -
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Grinding for Flotation

The sink-float tost tabvlated abovs indicates that 1ittl: or no mincral libor
ation is accomplished above 48 mesh.  On the basis of tNCSb data, flotation to sts
were made on pulps ground as follows:

Grind #1 - all throuch 48 mesh
Grind #2 n 100 mesh
Grind # n " 200 nesh
Grind # " " 325 mesh
Grind #5 L L 100 mesh (confirmatory tests)

H

In preparing those ground products the minus & mesh ball mill feed was washed
on the controlling scrcon, and the oversize was batch aground in the laboratory
ball mill, Short grinding tiscs, followed by scrocnlng, were uscd to provent, a
much as possible, any overgrinding, For the finor sized products the small nebble
mill and finally a hand mortar worc used to complote the grind, In cach grind,
2000 grams of ore worc prepared and then split into four 500=gran samples for
“testing purposes. The screon analyscs of thesc ground products arc tabulated bf]ow;
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Table II

Ser>cn Analyscs oft Ground Pulps

[ T A B 88 A e i el s e i e e -
d1 *ernd #1 (48 mash) Grinl #2 (JOO m gh} Grlnd #3 (“OO mesh)| Gr:ni #5 (100 nush)
70 R i o e e e s . i g s g i e o o
(MOSh)' % Com;% Sp.G; % 1Cm% | SniG, % | Crm,% | Sp.Gi % 10k | Sp,G.
p Wet, Mgt - | of [Ygts |Wgt, of Wat o] Ugt, of Wgte|Wgty + of
. : Sand Sand ] Sand : - Sand
I e% S R — }, AR RS SR B e e A s e .
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150/900 16 .z |41 2 3.0” 10 0 20,7 402 | | von 19 2| 29, 5 ,4 07
[P . b A TR fo - werme e m [ e gt e S ol wan e, b e e gim e g
200/“25 1550 I 57., “,(S 10.9 AQ,GT Y.OO 20,6 20,513,95 19. 3¢5 13,99
i " .._ S PR P [ AU S R e e Il B et
~325 A?‘Ui ?.95 5144120040 3 99 | 7944 100{0) 4405 51,51100,0 | 4414
N - B R R et S R B e Al o i IRV PEIRF RIS EPAIRI A SRRV NIy SRS SR .‘-M_'\":ax.“ P N
COTnD. P_On.o l A 1..O..O‘ 10n.0 - bl LZ;.OO 100.0 ] '-:“ ’I-QOB N 100,0 e 4.'.10

B A O

Note: MNome of tho prolivets woere sizod bolow 325 mash, -

All the fletation tests on cach grind worc comploted immediataly following the
grind, beforc procceding with the parallel tests on the succeoding grind, No
ground pulp stood morc than half a day beforc the flotation tests were made on it.
In this roport, howover, tho tests arc arranged to comparc the parallel tosts
the difforont @rinds‘ A1l prinding and flotation tosts were made with zoold tﬂn
softenod wator

Screon Analyscs of the Flotation Products

The following threc tuats arc reportsd to indicate tho size distribution of

the products in flotation. Reagent additions to the flotation cell were as follmme:

ramat e e e a1 s B 3 BN R e e e ed TR R ACASGT TR A S ke e e e e 3w w v G m e W e W W e e g W

Test o, Prlp Sodium Silicate | Olcic Acid Mothyl amyl '}

s e e e v o e a8 e e R S i B T

3 |4 of Grind 0,12 1by/ton | 045 Tbu/ton | 0.10 1bi/ton
W8mosh) L

6 |4 of Grind 2 0,12 1by/ton | O 5 b, /ton 0,05 1b,/ton. |
(100 mosh) : |

. -.-"J'—’.wly.r"‘t»d..’-w«’ v e e e APPSO

R St TR o o N e -

12 3 of Grind #3 | 0,12 1by/ton | 0,40 1b./ton ] 0.16 1b./ton
_ (200 mesh)

[N SO, Wi Putstuiad mnid s e a2 i g

p———

In cach tust the pulp was allowed to condition 3 or 4 minutos with sodium
silicatc bafors ald ving the other rcasents, Olcic Acid was added in stagos of
0.15 1b,/ton and mothyl amy? alcohol in stages as roquired, In tost No, 3 and %os
o, 12, tho concontrato ves returnzd to the cell for cloaning with no additional
roag bntw adivl, In test Mo, 6, only the rovghor coficentrate and tailing were nro-
parad, lot-dry seruon analys:s and spocifia gravity determinations werc thon madc
on all ’thu prodvucts, Mo BaSOA assavs Wire rin om thege tosts,




Although the samc reagonts were vsed, thoe above tabu] lation indicatoes some
variation in amormts, Thesc wore addod as apprarcd nocessary in the rrosress of
sech tost, The tosts arc to indicate only the sizc distribution in the nroducts
and not for Air:act comparison of grade and rccovery with given amovmts of colluct-
or and conditioning roagoents.

Table III

Size Distribution of Flotation Products

O U BB S A e A U R LA e e B R R S A L et W e o by

Tost Size Goneentrato MiddT ing e Ta:L’Llng Comnosw te

P v e i e et

Yo, (Mash) Yot ght [ Dist, | Hoi ght | Digt, [Weight {Dist. Wes. ght Calc,
i (Groms) % (Grams)|. % | (Grams) % (Grams)| Hoad
* : % Wgt.

s e 00 oA 283 8.3 268 L 5k
55100 | 10,0 17 3,0 5.7 | 4S5 | 93| 525 | 9 9.

3 [300fis0| 02 | 05 T AS T 15| 33,7 | 8341 404 | 75
(o) asofao0 |60 | | 20| 29,0 | 50,7 | 543 7.9 | het
00/325 | 21,2 [27.9 | 276 354 | 270 | 35,71 75,9 | 143 |
r..325 133,8 | 5444 7747 | 304 | 38.8 ) 15,21 255.3 | 48,0

o fotal ] 1863 [31,3 | 1374 [ 25,9 | 2260 | 42,8 5318 | 100.0
T lw0as0 ] a2 | e |~ | - | 43 0208 445 | o |

PRSI S g TN AR S W i R O ALl L T e SEFRHR RS SRR N S

5 150/200 | 12,2 113,08 - - 7542 86,2| 80.4 8.6

SN SRy SRS Wlisyicfh. AP RN USRS Rt A B -
(100 )1 200/325] 27,5 1316 | = | = 156 | O8eh| 8742 12,
R R N N N A AN

Total P227,0 T A7.8 —— —— 2!;.’7.o 4748 100, 0

SRR IR - e R e S T R e L:.*‘.?""f e *J.,:‘::::.: =y B b et et _:’::.:x:::
o V3B L 98 111 | s | 587 | 26,6 | 30.2] g8 | 18,3
(200 ) |B25. | 2033 |58 | 1365 | 348 | 524 1392.3 | 817 |

| (Mosh) | Total | 213.1 44,3 | 16843 | 39,2 | 79.0 - 48044 | 100,0




Table IV

Specific Gravities of Products

T T L B L RO R P B TR B A e e R M S e % 0 AT B W A T8 SN A . ML  I¥  TOT . 000

Test #3 Test #6 Test #12
Size ! (48 mesh grind) ’(gggupesh grmnd)ya__md (200 mesh grind)
| (Mesh)  {"Gonc, [ Middling | Tailing | Conc, | Tailing |Conc, | Middling | Tailing
65 —— ) Lo27 | —- -— e ———
b o e v IR R — S S - - o P
65/100 | == 1) 439 4?3 | mmm | e e T ]
100/150 L0 1) 4,08 )4 15 4409 | wmm - —
S S T . v e - . U——
156/200 1 401 ko T 383 1) LY/ RS I
I e e i i 2o o i e i e e Lo J e
200/ 325 A5 A0 1 B3h | A6 | 3482 | heA9 L AWA3 3.12
o35 A2 40256 | 3,03 | AuD | ;_.m.% 51 i heh2 | 429 2,91
Composite 43| 4u32 | 3J76 1 4.2 | 3,81 A3 433 | 2% |
Calc, Headg 4,08 4 07 4, .06

The above tables need little explanation., They prove quite conclusively that
the small size particles ars floated selectively from the coarses Also, the dif-
ference in gravity hetueen the coarse particles in the concentrates and the coarse
particles in the tailings is small, ILittle beneficiation is accomplished on these,
The difference in gravity between the finer size particles in the respective pro-
ducts is noticeably greater,

Relationship Between Recovery and Grade of Concentrate

Three parallel tests werc mado to determine the effect of increasing the re-
covery on the grade of the concentratc at 100 mesh, 200 mesh, and 325 mesh, Iden-
tical procedures were followed in all three tests, The pulp was conditioned three
or four minutes with 0,12 1h, of sodiwm silicate. per ton, Oleic acid and methyl
amyl alcohol were then added in stages with the concentrate which was collocted
after cach addition kept separate. Reagent additions were as follows,

Oleic Acid Methyl amyl -
1b./ton Alcohol -~ 1b,/ton
Conc, #1 ©0.15 0.05
Conc, #2 0.15 0,025
Conc,. #3 0.15 0,025
Conc. #4 0430 ~0:023
Total 0,75 0,125

The metallufgical results of those tests arc given in Table V,



Table V

Metallurgical Results of Stage Flotation Tests

[ A o i . i A LY Gt} BT e A ok A AN O i 1

| Test No, | Product | Weight | % Sp.G. of | Assay ? BaS0y, | Cum.
| | ' (Grams) | Weight Sands | % BaSC, | Dist. % Recov, %
(SR DS DN SR .

] Conc, #1 | 119,6 23.5“‘ 436 , 79’7.3

T

B T T LIPS AFTVTAN §

25,9 25,9

o o iaarw dim - Cmew e sk weaw e 4 PP P A -uu-»-i.- B - —
‘ 18 Cone, #2 7342 15.4 36 1 95,3 L 174 44,43
ot e s mjoninn e nms e pin i e mini o Fom i o i s i mstmn s b s e e, e e

b | Conc. #3 72,8 | 143 4,33 | 94,9 | 15.9 60,2
i (100 mesh).F» e

A st A s O . W, . e T ’.- W o e R W By O e e AP A A W A e L B e PR g p—
P Conc. # | 165.5 | 32.6 408 . 89,8 343 | . 94,5
\ (grind #5) [ Tl RN DRt A S S ‘
| , Tailing | 72.5 .2 3,05 32,9 5¢5 -
} | Composite | 508,6 | 100,0 4,06 35,2 100,0 | e
r:“.' e T T D W T Ry e e :;:»;:‘Z.'w‘ji e e s e A N AR R AR N ‘.....“‘:‘:]
| Goney A1 | 151,7 | 373 0] Ad9 973 | 42.9 | _ 429
o1 Conc, #2 | 70,3 1445 LT | 95,6 15,5 5944
: oomey fe o Med 1 A4 | 4. A, At BRAA
i Cone. #3 = 93,2 20,3 4ob5 1 95,2 23.0 82,4
: (200 ne Sh) e o e e o s o o s o 8 s e e i : s s i i A b B i i o s A e A s
(grind #3) [ Cone. # | 59,7 | 12,3 | 4321 92,5 | 134 | 95,8 |

Tailing | 75.6 | 15,6 2,99 | 23,2 ha2 | e

. lcomosite! 4855 | 1000 | 4.2 | 847 | 1000 1 -

o am e ot w A AT A i AR A L WL B ol B 4 e A e N e A e A A

i !
Conc, #1 | 220.4 | 45,5 Lot0 |

; AU SR

’ | Conc, #2 © 115,8 | 24k | . 4435

B e R T T L e e,

95.8 53.0
95.2 27,3

3.0
1 80.3

]

1
RSN SRR A NG VAR S ISR A ey §

14 fConé- #3 1 53.5 | 12,4 L2

R e e e e e S e e S 1 e

B T S —

93.1 13,6 | 93,9

e I e aea e,

(325 mesh) §Conc, i, i Z7.0 ! 5.7 |

T S e TET PRSPy R SRE SRUPtp VRS SO

|

!

|
3% | 72, P S B
R e B

 (grind #4) §TailipgA 1519 11,0 2.79 10.0 1,3 =]
! "Commosite | 473,64 | 100,0 | 407 [ 8449 100,0 | e
L O SRR DO TR A SO S

From the ahove tables, composite concentrate grades have been calenlated giv-

ing the grades of successive products that might be exvected with increasing re=-

covery., The following figures granhically nresent these data,
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Cleaner Concentrates

Several tests were made in which the concentrate was returned to the cell for
cleaning., Although the same reagents were vsed in all tests, the amount of oleic
acid collector varied from 0,45 1b, to 0,60 1b, ner ton in the rovgher circuit.
For this reason the results arc not strictly comnarable on a quantitative basis,
but they clearly indicate what may be e'mected at various grinds. In the first
tosts, no additional roagents were added when the concentrate was returned to the
flotation cell for cleaning., As a result it was found that a large bulk of fairly
high grade middling was produced, lowering the barite rocovery in the concentrate,
For obvious recasons, this situation would undoubtedly be less scrious in a con-
tinvous eirenit, One test was, therefore, made in which additional collactor was
added to the cleaner circuit, This raiséd the recovery in the concentrate without
apnreciably lowering its grade and at the same time lowered both the weight and
grade of the middling, proving that some of the middling in the previous tests was
in reality free mindral that was not floated. '

Table VI

Surmary of Clecaner Tests

T T Clozner Concentrate Product
Test No. and Grind Assay % BaSO4 |  BaSO, Remarks
e e - et RocOVOTY % ._

 Post #443r1nd #(43 mesh) %. 0 AL- 25,8 These tests made

'W":'°""" s T e g —— vith no additional

| Tost .ﬁf?. Grind 72 .Q.?q .{nm_ksb.), A 9;0.‘,3. 2348 collzctor added to

Tust #12-Grind #3 (200 mesh) 9u 5140 the clcaner cirenit,

(Tost #13~Gr]nd v4 (325 mosh) | 97.9 5740

et i o R Y+ i M N1 B e B o s e o :;1‘ R0 G oalivocte: Noo Shoritetvio ot rrebolfocermpogip i S diiosk oo e e A iovion oot

Togt #20-Grind /5 (100 mcsh) 97.1 86,7 Additional collector
. added to cleancr

e e . A i circuit, e

Flotation of Impuritics with Cationic Reagents

Since the procoeding tests indicate that fine grinding will be required to ob-
tain satisfactory metallurgical rosults with soap flotation, the possibility of
producing a coarse concentrate and dcstroying the wator repcllent surface by grind-
ing apncars remote, Preliminary tcsts have, theroforc, becn made to test the pos-
sibility of floating the quartz and othor siliccous impuritics from the barite,
vith cationic roagonts, The separation has been found to he - less sclective, but

nore complete tosting would be required to dﬁt srmine the best alternatives follow-
ing this proccdure.

Threc tests arc reporte?l below on 100 mesh, 200 mcsh, and 325 mesh feed, The
reagent additions for cach test were as follows:

Sodium silicate
DP 243
Methyl amyl alcohol

0,12 1b,/ton
0.25 1b./ton
0,07 1b,/ton

On the 100 mesh feed and 325 mesh foed, the collector was added in four
stages with the concentrate collected by cach addition kopt soparate. A single
concentrate and tailing was made from the 200 mesh fecd,

9



Table Vi1

Metallurgical Results of Cationic Flotation

A I T i A B A ATl @ MR A e R R A L A B AR o O B, - W Sewepe e ke -
7 N 4

1

i

Tost Mo, Prodnet Waight % i Sp.Gs of! Assay | BaS0y,

and Grind | (Grams) ‘bight j Sﬂﬂds % 3&304 Dluu. %
1 Conc.J,fz,““z"?'.”‘ . 5‘613 T ERRDA L S 40 .
(Grina g5y | O 1 307 e s T s [T
(100 mosh) | Come. #4 | 411 | 83 | 372 I 695 | 58
| Tailing | 3913 | 728 | 427 L 9RO LTS
... ], Cormosite | 495,86 i 200 14 05
T O NI BTl N
(Grind #3) | Tedling | A11,2 | 75,5 |
(200 m“Sh) Composito | 543.7 '_ 100,

“Qm?é-q‘
10,7

_Cone. ,5‘1 5045 12,

L e e e e AL e Ay A

15 Cone., uz 5443 12

sy [B R R B -
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CONCLUSIONS

Tho heavy density separation tosts indicate poor mineral liberation coarser
thoan 48 mesh, Grinding to 150 or 200 mesh would anmnear nccessary to obtain any
anpreciable dncreasc in weight in the material in the float discard and to obtain
a satisfactory gravity in the sink product,

The three tosts in which scroen analyscs were made on the products bring out
some significant.data, In all cascs the small size particles float in proference
to the coarse, Reforcnce to Test #3, Table IIT, shows only 1,7% of the plus 55
mesh onrt1c103 in the feed going into tho conb:n ed concontrate and middling with
98.3% going info the tailings. In commaris on, 8448% of the minus 325 mesh
narticles is in the combinod concentrate and niddling, and only 15.2% is in tho
tailingss This »attern is carricd, to a romarkable degree, through all throo tusts
at differont grinds.

Control on thesc tests wos on the basis of snocific gravitics. The sproad bei
twoon the gravity of the coarsc marticles in the concontrate and the g gravity of
the coarse particles in the taillng is small commarod to the spread betweon the
minus 325 mesh fractions in the various nroducts. In other words, bencficiation
is much poorcr on the coarse particles than on the fino,
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The rosults of the tests in vhich the concontrate wes removed in stoges eon-
firm the proevions data, The surprising thing has heoon the inereascd rccovory por
unit of colloetor on the finely ground products (sce Figure I1I), This is not
roadily cxplained,

It can be noted in Tablc V that on Test 14 (325 mosh feod) and to a lessor
dagree on Test 11 (=200 mosh feod) most of the floatable mincral iwas collccted in
the first two concontrates, In Test 13, howover, on minus 100 mesh foed a large
bulk was floated in Goncentrate 4. The grade of this concentrate fraction dropned
noticeably holowv that of the proceding products to o figure only slightly highor
than the hoad, No scruom analyses wers mado, but visual oxamination of tho PO~
ducts indicatol that Concontrate 4 was much more sandy than tho others, This
again would scom to indicate that the fino, liberated mincral is fleated first and
fo11ou1np addition of svffﬂolgnt colleetor the coarscr niddling particles start to
float,

In Figire I it can be notod that on the minus 325 mesh feed the grade of the
concontrate dous not drop appreciably imtil the rocovery cxcocds 90%; for 200 mosh
focd the grade bogins to fall vhon the recovery nasses 80%; and on 100 mosh feod
the grado starts to dron at 50-60% rccovery, indicating again the points at which
locked middlings start to comc over, Refurcnee to these same curves also in-
dicates slightly beticer motallurgical rosults for 200 mesh than for 325 mosh foed.
This is probably the resvlt of slimes being mechanically ineludsd in the concen-
trate on mimug 325 mesh food, However, the cleancr tosts indicated that tho

.c1 caned concentrate from mimns 325 mosh feed could bo made equivalent and that thoe

verall rocovery from minus 325 mosh wns somewhat highor than in any othor testsi
It is doubtfuvl, thovgh, if tho advantage to bho "“1nvd from this small incroasc in

rocovery would "bo ceonomic unloss it wore obho rwise nocessory to grind to mimus 325,

The tosts roported on the use of cationic reagonts to remove the siliccous
impuritics arc onTy preliminary. Undovbtedly with further refinoments, it would
be possible to improve the sclectivity, although probably not to the degrec at-
tainod with gsoan fTOtttlon. Flotation of the impuritics appcars to be tho most

_likely mcthod of obtaining. a wettablo produet without calcination, Coarsc

particles can be floated but bonoficiation is POOYT 4

In most tosts, both specific grawity determingtions and baritc assays woerc
made on the products. Ixact correlation betweon percont baritc and snccific
gravity was not alweys possible, hut fairly closoc checks wore obtuine&. 'Jood
alecohol was found to be a satisfactory mediwm for measuring tho spec1f1c gravities
of olcic acid filmed concnntrato.
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