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Industrial Confidential 

Mines Branch Investigation Report IR 63.617 

GRINDING INVESTIGATION ON THREE SAMPLES OF SANDSTONE 

FROM  CANADA .ONT  COMPANY LIMITED, mall'', ALBERTA. 

by 

. 	*. 
T. Y.  Berry 

StieARY muyrs 

The  grinding chareeteriatics of the three omelets of 
sandetone Were very similar altheugh Sample eware slightly . 
harder to grind than the other two. The resulte dr Écreen 

• tests plotted in Figure 2 and the calculated work indices of 
17.2, 17.0 and 19.7 kwh/sho/.t ton fortlamplee 0,  B and s tow 
opectively, show the similarity in grinding characteristied 

. of Samplee CandE and the slight difference in grieohility 
of  garage Se 

Technical Officer, Mineral Processing Division, Mines Branch, Department 
Of Mines and Teehnical Surveys, Ottawa, Canada. 

eburgoyn
Declassified



o■ 

'IMORODUCTION 

In a letter dated October 5, 1962, Mr. W.S. Weaver, Manager of 
Research  and Chief Chemist, Canada Cornent  Company Limited, Canada Cement 
Building e .Phillips Square, Montreal 2, Quebe •, informed the Mines Braneh 

' in Ottawa of a crushing and grinding problem encountered at the company's , 
plant in Fxshaw, Alberta. The Mines Branch was asked to do sa investigation 
to determine the grindability of three samples of sandstone. 

Location oe Prophati  

. 	.ghe samples received were  from  the Canada CeMeÛtAbinpaàyOlaat 
at eghigwe  which ig lOcatee between Oalgamy end Banff in  Abt'a 

.ShiPment  . 

. On November 6, 1962 three samples of - in. sandetone . were 
, received.at the - Mines Branch é They Were : designated  as  follee: 

•• 

SamPie'O . 50 lb 

50 

È ■- 50 

DETALIS OF INVESTIGATION 

- The three sandstone samples were reduced separately to .10 id. 
and a head garaple representative of each was obtained by  r.tt1tn. Alwo 
from eaih sample  of  sandetone crushed to - 10 el, 5 - 2000 g test samples 
■Irere riffled out. Thé test samples were ground fqt. 5„.•10,, 1.1.5i 2*. end  
àô Min -Litervalit'and séregil teets were  determined" in thé ee9t#4. - ptilps .and 
on the head sampleg. 

• • A 'comparison ore of . known work index was crUeheete - 
head gample and 2 . 2000 g test samples were obtained  by  rent*. nissi,  
•tutt samplos iloreground  for 20 and 30 min intervals and soréen-testa were 

. deterMiheede the'ground.:;paps..and on the: head sample. 
• . 	. 

•In  the  cage.. of  'the '20  ,and :30  min  grinde  en  iamb !zee beet was done 
'le-addition to  the sedréen tist4' 

• The resgtà 'of  all  'Of this work may be 'seen in the following 	• 
tables and ,a greeiéal:-'peeseiitatleii of the resulte le'shown  in  Figuees 1 and 
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TABLE 1 

Seieen Teets on Head  Samples, 

• TABU! 2 

Screen Teets atter inn. arrina  

' 	• 
it:MR IF Pus 

1Y eeti-4-11_..  

4.1 
• 

 
. 0.0 	9oé• 
404 	" 86 t/WH': 	5.2 . 88.1  

9.7 1: • 41i.:8• 	 780 
,41.2 • 	541. 	• 
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TABLE 3 

Screen Tests after 10 min Grind  

Mesh . , 	Sample 0 	 Sates H 	 Sample 8 .  
.Size 	% Ret 	% Pass 	% Rat 	% 13ass 	% Ret 	% Peen  

im 	•• 	 .. 	•• 	 0 	 0 
+ el 	ee 	 II 	 10000 	 tte 	10000 	 0. 	 II 

e 

+28 	0.! 	0.7 	99.5 	061 	99.9 	«. 	* 
•+ 35 	" • • 	0.6 	98,7 	0.2 	98.7 	m 	100,0 
-+ 48 	" 	2.2 	96.5 	0.8 	98,9 	0,6 	'99.4 
+65 	" 	7.4 	• 	894 	4.0 	94.9 	• 	5.6 . 	95:8 
+ 100 * 	14,5 	74.8 	12.8 	82.1 	18.7 	15.1 
+ 150 " 	16.4 	58.4. 	19.0 	. 654 	. 	21.6 	55.5 
.+ 800.". 	13.4.. 	45.0 	17.0 	46.3. 	12.9. 	. • 986. .. 	. 
•• 200 ". 	. 	45.0 	. * 	, 	46.1 	••  . 	 , 	,... 	.,,, 	... 

.. . 	 . 	. 
ibit.à. * ' 	,100.0 	* 	.i00.0 	0 	. 	.100 ■0 	"ii 

.e 

TABLE 4 

Screen Tests after 15 min Grind 

Mesh 	 Sam e 0 	 Swinge It 	 Sample  8 
••  EllZO 	16 Ret 	56 Pass 	% itet 	"J  l'aes 	;4 kiet 	26 rasa ' 	, 

+ 14 mesh 	1. 	a 	. 	• 	a 
+20 	le 	 sr 	 » 	 i■ 	 . fle 	 ei 	 are 
+ 	28 	* 	.. 	 • 	Ili 	 u' . . 	 • 	A . 	 le 

. 

+ 35- 	!! 	m 	« 	•• 	en 	 •• 	10060 
+48 	11 	4» 	»OA 	sp. 	100,0 	062 	69.6 
1,  65 	# 	2.4 	97.6 	1.0 	99.0 	1,3 	98.5 

. t100  * 	9.2 	•88.4 	' 	• 	6.2 	92.8 	10•6 * 	8169 . 
+ 150 * 	16.0 	. 	72.4 	16,1 	76,7 	20.2 	6 7. .7  
+ 200 " • 	15.6 	,56.8 	• 1748 	'58.9 	14.6 	5341 
* .200 " 	56.8 	 . 	58•9 	m 	. 	• 	53 .1 , 	 fib . 

• ." . 
Total 	100.0 	0, 	• 	? 100.0 	, 	.. 	 100.0 , - 
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Work Index Calculations  

The work indicee of the three semples Of eendetone were caleultited 
using the following formula developed by 11.0..8ond in hie Third Theory of 
Comminution 	} 

w 	wi 10 	10 .  

	

 
Nri; 	Nif 

there  lr. ••• 80% passing size of the .feed in microns 	. 
P 	" 	11. 	" 	" ,produot in miCrons 

• work done in bah Per adtort  ton in  reducing T. to P 	. 
and Wi • work index - the work In ice per Mort ton to .reduce  a . . 

material from infinite size to se .paesing,100:.liorons• 

'Sine e the grindineteste were.done  und  er identical conditions 
'for the •sandstone ami the comparison - ore •sample.s then: 

• • • 	• 	• 
•••• 	19- 	 and ineerting 

se' Sir 	yak- 	 • 

the work index ,  Of. the comparison' ore on one  aide of  the  equation the wark 
indiced of the unknown sandstone ore. were-caletilated. • • 

Thus for the 30 min grind, Values for P end •le•siere• obtained fro* 
e graph (figure 1) and.  Values  for  Wi were .  calculated: 

Results  

Comperieon Ore 	Sample 0 Sample H • !Maple 8 

	

.(microns) 	1150 	'.1300 	• 1150 	- auto 
P( ' " 	) 	95 	 '88 	78 	 '90 
Wi bah/short ton 	19.5 • 	17 8 	17.0 	19.8 

4 
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Figure  2:  Comparison of the Grinding Characteristics between 
Three Samples of Sandstone. 

CONCLUSIONS 

The three samples of sandstone have very similar grinding 
eharaeteristies but as may be seen in Figure 2, Sample  S  waeslightly 
harder to grind than the other two samPles. 

TIVec 


