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REPORT ON THG CRUSHING 0¥ FINE BEVAPORATOR SALT
SUBMITTED BY
THE CANADIAN SALT COMPANY LIMITEDy WINDSOR,ONTARIO

Introduction _ ‘ .

Mr.H B Sills, DGVGlopment Ingineer, The Canadlan
Salt Lompany Limited requested that an investigation be undertaken
to determine whether the Hazemag FAP=-1 crusher, recently installed
in thelMingral Dressing laboratory of the lMines Branch, could be
utilized to reduce the size of Common I'ine salt without the exe
cegsive production of minus 1lOO~mesh fines, Mr.5ills indicated
that a yield of 7 tons pgﬁ hour of minus 35, plus 100 mesh salt
containing not more thanrﬁ per cent plus 35 mesh nor more than

5 per cent minus 100 mesh, was desireds

A 4000-pound sample of Common Fine salt, consisting

of forty, lOOmpeund bags, was received on Februnary 28, 1958, This
9a1t‘was typical of the evaporator salt produced at the Windsor
plant Qf The~Qanadian Balt Company Limited.'RepresentatiVe»screen
analyses indicéted that thls salt was mlous 20, plus 100 mesh in
sizes

'pose -

- _ The purpose of this investigation was to determine
whether the Hayemag FAP=1 crusher could effectively be used To rew

duce the minus 20, plus 100-mesh Common blne salt to minus 35 mesh

without excessive production of minus 100 mesh galt.
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Dgscxipt“gu of the Hg?emgg ng—l Crusher
The Haaemag.FAP-l Impeller Breaker, manufactured

, by Haéemag G.M,B.H,,Mnnster, Germany, consists of a single large
rqtcrgimpglle:4suspended on a central shaft in an encloging metal
frame. The{rqtor‘ié 20 inch§3'in dlameter and 14;5 inches in
width, Fou;_impagt bars spaced equally around the clrcumference
of the rotor catéh the material being fed to the unit and throw
it against a series of breaker plates that are suspended above
the imPeller, The impact agalnst the breaker_plates fractures the
- ore resulting in a couslderable size reduction., The broken ore is
: dischgrgedvthyough an opening in the bottom of the unit, The FAP=l
has four hrégker plates, two of which measuré 5¢9 ineheé in
length by 14,5 inches in width while the remaining two measure
7 7] X 14 5 inches. These piates are mounted in two groups of two
each on arms that are hluged at one end only., Bach arm is uvspended'
in such a manner ag to permit movement away from the impeller
~blade thereby allowing fdveign materials such as tramp irou om
large pieces of wood to pass through- the mochine withoub damage to
ity component parts.

The prbduct size'ox percentage reduction nay be
controlled by three factors namely.

1a feed rate

2« rotor speed
3.  bfeaker plate clearance
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. ~ The Hazemdg FA?;lshés a capacity of 3 to 10
tgns'perrhour_dependingaon.the-ﬂatu?a ofgthe feeds The rotor
speed way be varied fiom 600 to 2000 reVoLutions per minute
while the breaker plates may be adjusted to allow a clearance
of 1/8 to 2 inghgs between the bottom edge of the plates and
the breaker bars. : co
1ts of Test VWork

Six preliminary crushing tests were madee These

tests were conducted on samples of the fine salt as recelved -
using feed rates of 4, 6 and 8 tons per hour, The votor speed
was Véried from 1000 to 17001ﬁev01utigns per minmte, All tests
except number 6 were made with a clearance of 1/4=1inch betweeﬁ .
the breaker'bars and ‘plates, 4 leinch clearance. was used in 4
Test Nuaber 6,

E The results of these vreliminary tests indicated
that it was difficult to obtaln a substantial increase in the -
recovery of minus 35, plus 100 mesh salt without producing an
exeessive amount of minus 100 mesh material, To mVereQme~this
the finer salt was rewoved by screcning before crushing, A small
rotex sercening unit fitted with a 30 mesh screen was used for
this purpose, Four, separate, 200~-pound samples {(Numbers 7,8,9
and 10) were screcned, The recovery of coarse and fin6/f§£88§bns

was as follows e

Sample Number ( : - Percentage Recovery
' Coarse Fraction Fine Fraction

g 64,2 35,8

+0 : 490

9 105 3
. 48,
10 5549 44.;
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Tests 7 to 10 were made using the coarse fractions

from the Rotexs Feed rates were established at 6 and 8 tons per

~ hour. The Hazemag was run at 1000 and 1500 revolutions per minuté_

with a clearance of 1/4=inch between the impact plates and breaker '
bars. A o A A .

An examination of the results of tests 1 to 10 révegled
that the size of salt used as feed varied from test to tests To
overcome this a number of samples were riffled frgm a large |
1600 pound sample, Tests 11 to 16 were. conducted on samplas oﬁﬂthe
riffled Salt._Thesa samples were designed to have gimilar size
characteristics, however, slight size variation continued to exist \
as indicated by the screen analyses of the feed sauples (Table III)

The rotor specd was maintaine@‘at 1700 revolutions |

per minute during runs 11 to 16 inclusive, I'sed rates were set at

8 and 10 tons per hour while the impact plate clearance was varied

from 1/4 to liwinches. |
Sereen analyses were conducted on gamples of all -

products. The screén analyses.of th@;products that would_be obtalned

‘by combining the fine fractions removed from samples 7, 8, 9 and 10

with the crushed coarse products were caleulated in order to compare
these resulls with those obtained in tests 1 to 6 and 11 to 16.

All sereen analyses and obher relevant data are contained in the

.included tables,



Analvsis of Resgults

it is difficult to accurately compare the results
of these tests because of size variations in the feeds for the
. vatious tests, However, a number of general observations may be
Amade as'follows - | _ |
(1) An‘increase in the rate of feed of fine salt (minus 20,

plus 100 mesh) to the Hazemag.CruSher, opher factors remaining
constant, gencrally is accompahied by a corresponding increase in
the peresntage recovery of minus 35, plus 100 mesh salt, (Compare .
tests 4 with'l, 1 with 5, 11 with 12, and 15 with 16). This does

not apply for tests 13 and 144beeauée the feed used in 14 was con-
-sideraﬁly finer than that of aumber 13.When feeding cea:ée,:pluéa

48 mesh salt‘fyom the rotex»sg;een_g@ ingr?ase in feed usuallyb?e- N
sulted in degreaged_recgveyy_of minus 35, plus 100 mesh salt_(compare
test 7 with 10 and 8 with 9). _‘ |
AnAddditioﬂai effect of an increase indthe feed rage of

elther the fine or coarse salt is that it tends to favour the pro-
duction of mlnus 100 mesh salt which is und931rable. . _

N 2) Increasing the_rotorugpeed,_gﬁherifactors belng_gonsﬁant;
tends to result in inqreased.reqoverymofAmigusm35, plus 10O mesh salt,
however, this is always'gccompanied by 1ncreased production.of f;ne,,
minus 100 mesh salt.(Compare tests 1 with 3, 7 with 8, and 9 with
10).
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(3) Increasing the impact plate clearance from 1/4=-inch to
l-inch (Tests 1 and 6) resulted in increased recovery of minus 35,
plus 100 mesh salt. This also applies invtest 11 and_lB where the
impact plate clearance was increased from 1/4-inch to 3/4-inch,
however 1t doss not appear to apply when comparing tests 13 with i5
and tests 12, 14 and 16, This agaln could be Wecause of variation
1n the feed sizes, In all tests an increase in the impact plate clear-
ance was accompanled by decreased formation of minus iOQ_mesh salt,

“ (4) Removal of the Tine salt‘by screeﬁing on a.3Qfmesh gereen
before crushing followed by its cqmb;gatidn with the coarse Qrushc;:d~
produet after crushing resulted in ingreééed_recoveryﬂof minus 35,
plus 100 mesh salt and deefeased_prodgction of miﬁus 100 mesh material,
(Compare tests 1 with 7 and 3 with 8)., | |

To_sﬁmmariga - when feeding fine salt phe perqeuﬁage
recovery of mimus'35; plus 100 mesh salt.may be increased'by -
1, dincreasing the feed rate
2o 1inereasing the rotor speed ‘

‘ A 3. increasing the‘impact_plgpe qlgarance
Bgmoval bf‘the Tine, minus 35 mesh salt‘by scf&ening before'crushing“
fpllowed{by its combinatiomjwith thg_cruahéd‘coarse,product Will‘alsp
result in increased recovery of minus 35, plus 100 mesh salt.However,
when feeding coarse, plus 35 or plus 48 mesh materlial an increase 7%
the fged ratevdcas not resuit in increased recovery of minus 35,plusl
100 mesh salt. |

‘ _ An inerease in the feed‘rate or in the rotor speed tends
to favour the production of minus lQO_mesh fines which is undesirable,
The formation of nimis 100 mesh salt may be winimized by -

1, increasing the impaét‘plate clearance

2. removal of the fine, mlnous 3% wesh salt
before crushing '
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Therefore, since screening before crushing is congidered undesir-
able it will be necessary to achieve a balance of the feed rate,
rotor speed, and impact plate clearance whieh will give the greatest
recovery of minus 35, plus 100 mesh salt without excessive prodﬁqtion
of minus 100 mesh fines. The test which best fulflls:u these con-
ditions is number 6 (6 tons per hour, 1500 revolutions per minute,
impact plate clearance 1~inqh). A greater recovery of minus 35, plus
100 mesh product with a minimum of minus 100 mesh salt could probably
be obtained by careful adjustmenf of the feed rate, rotor speed and
impact plate clearance used in test 6w
CONCLUSIONS _ .

The results of this 1nvastigat10n mndleate that it would
be virtually impossible to redvee milnus 20, plus 100 mesh salt in the
Hazemag FAP-l crusher to ebtgln a product vhich would contain.got nore
than 5 pgr;cent in bdth~the plus 35 and minus 100 mesh fractions.

This unit may be used 'to inecrease the percentage recovery
of minus 35, plus 100 mesh salt, however, further detailed 1nvestigation
would be required e determine the optlmum feed rate, rotor speed dnd
impactrplatewclearance. The efficiency of this unit when oparated 1n

~ closed circﬁit with sultable screens or alr separators shoulé also be

it

April 22,1958, ReKo.Collings a
' In&ustrlal Binerals Division.

investigated,



TEST DATA

TABLE I

AND SCREEN AWALYSES

— T35t TaheT ' -2 i _ 5 o
Feed -Rate 6 tons/hr, = 6 wons/hp 6 tons/hp ° b. tons/nr 8 tons/hr 6 tons/hr
- RGth-Speed lSGC E.o OHO 167GB.?.ﬁ‘ 1000 RQP.H. 150{} ROP‘E"EQ 1)00 ‘:{.u “3 1560 Ro?.j‘fl.
" Jupact Plate ' o T L
- Clearance 1/h=inch 1/li=inch 1/1, —~inch - 1/hi=ineh 'l/lf;-inch, .1, 1=inch
Sevreen ﬁné.lyses Feed Product Feed- Produet Fe;ed Product Feed rroduet Feed Produet Feec}; Produch
+28 57 0.9 b8 08 2.9 1.6 5531 0.9 8.0 1.3 k8 2.3
435 - 6.3 . 1h.7  U63  11.2 59.; 37.2  LB.8 12,1 56,2 1.2 57.6 23.1
+18 36.9 32,0 38,9 26.3 byl k247 39.7 29, 29,0 28,1 26,9  35.5
+65 9.9 19,7 - 9.1 19 ATl 12.7 942 1946 6,2 18,0 G5 15,9
+100 1.2 10.2 0.9 11_ }.g 1J 3.5 0.2 10.9 0.6 1049 G.9 6,
=100 - 22,5 - 3.1 ol He3 = - 27.1 - 27s5  0e3 | 1bs
Total 100.0 100.0 100,0 100.0 100.0 100,00 100,60 100,00 100,0 IGG.O 100.0 100.0
Percent =35 _ : : '
: +100 - L8,0 61.9 48.9 5649 57.2 S56.9 L9.1 5949 35,8 570 3743 5840
Percen‘b incPease '




| TABLE II
TEST DATA AND SCREEN ANALYS S
- Test Mumber 7 8
o Feed Rabe 6 tons / hour 6 tong / hour
© Impact Plate :
* Clearance 1/h inch , 1/h=inck
X @) (1) (1) 8
Lombs Comb, Cornibe Conb ¢
Crse., C(pvse, Crses CBso,
Feed & Prode&k , Feed & Prod.
S ‘ Fine Fine Fine ' : Fine - Fine Fine
- Sereen Coarse Coarse  Frac=- Frac= Frace Coarse Coarse frac= Frage Frac=
rAnslyses Feed  Produect tiom - fion  tiom Feed Preduct tilom - tlon tion
+28 2.7 - G 1.8 | By 2,9 - - 2:9 1.5
+135 2746 2340 5646 2549 | 7848 L5, 645 3243 26.5
+,8 2743 63,2 31,9  ho.2 | 22,6 3563 7545 k8.5  53.1
+65 12,9  13.0 Le8 12,9 09 Te7 1744 849 i2.4
+100 9e3 0.8 a3 6.3 - 3e 0.3 Cs2 Le9
*1.00 20e2 - Oe0 12,9 - be9 0.3 Ce2 2a6
Total ' 100.0 100,0 100.,0 100.0 100.0 | 100.0 10040 10040 1000 10040
Percent =35
+100 mesh k9.5 77+0 370 39 | 23.5 héal 93.2 5746 69.4
Percent Increase '
=35 +160 mesh 23647 60.6 ITeiL 17.0

(1} Calcilabed Values,




TABLE II (CONT'D)

TEST DATA AND SCREGN ANALYSES

Test. Humber | 9 ‘ . 1c
" Zeed Rate 8 tons / hour 8 tons / hour
"Robor Spee& 1000 RePelas ‘ _ 12;00 R.P&T‘E‘
- Impacht Plate . ;. i
_Gle arance ___1/beinch (1}~ (1) 1/li=inch
: gomng LOmMD ¢ Comb '. Uonb ¢
Crses Crse, Cxrse Crse,
; © Feed & Prode & Z’ead & Prod, &
o ' _ Fine E‘:me Fine ' Fine Fine Fine
= Sereen Coarse C(carse Frace frac= Coarse Goarse Frage Frace Frace
‘. Analyses Feed  Product btion tion Peed Product  tion tlon tion
2 8. 2.7 - 2.8 Lt 845 1e7 - Le7 0e9
+35 © 68,2 Lhg2 SeT 37e8 255 72,8 20,k 134 ho.ly - 1743
+43 L 258 34.31 7249 4Bs6 5341 17 25.5 67.0 39,6 - 1.0
+65 Ce9 3 1945 9¢9 13,8 . L0 1245 18.2 B ; 15e1
4100 - Le2 146 Oub 249 - . Geb 1.1 0y 5s7
=100 - 6.3 0e3 Oul ‘3.3 - 30s3 0.3 0,1 17,0
o Total © 100,0 100,08 100,80 10040 1G0.0 100,¢  100,0 1000  100,0 100,0
Percent . ' ' ' o -
=35+100 mesh  26.L  L6.8 94O 5943 69.8 187 L7.6 86,3 . LB,.8 68
Percent Incr, ' | i ' ” ‘ ' S
-35+100 mesh 77e3 177 15h.6 . 32,8

(1) Caleuvlated Values,






