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Invzstigation Wo. 209 5 o 

Benoflulation of a Sill000uz Sand from. 
Barrington Bay, Nova Scotia. 

Shipment:: 

Two hundrd and .venty ponds of sand was reolyed 

on FbIlma:vy 20, 19e6 ;  from Mr, 	P. Mcsservoy, Mining EMginar ;, 

Nova Seotia Department of: Minos, Halifaz:, Nova Scotia.. In 

addition somo 10 or 15 pounds of this sand had prevlouPily boon 

received from Mr, L, M„ Cola of tho Minoral Rceourco5 Divieion 

for proll,minary wor. (Mr, Colo In addltion areangre for Um 

;9hîpment of the) 270 pounds.) 

Location of  the Proport-T;' 

The ..lample wao tak(Dn from °,he cand du•Kmo at Sabire 

a3ach on thçD north 2ido of Larrineon Deael at ïiia .ernstQn Yay, 

- &aolburne county, :dc,va scot1a. 



-t1ap11n•Al2,a1ysis and  Sc:reen Test: 

After a thorough mixing of the shipment  A  heti 

sample was  cul; out  by standard  methods which analysed  as 

Per Cent 

$i02 	 81,02 
Fe203 	- 	0.90 
Al203 	- 	11,68 
CaO 	 2.28 
Mg0 	 0,4 •  
L,OI, 	0,74 

A screen test on this material reported se follows: 

Me ah  
Weight, 

Per  Cent 

	

+55 	- 	4.0 

	

-35 +48 	- 	17.6 

	

-48 +65 	- 	43.0 

	

-65+100 	- .51„2 

	

-100+150 	- 	2.6  . 

	

-150+200 	- 	0.3 
-200 	 0,5 

VMS, 

Total 	-  100 : 0 

Microcople ExaminatJon: 

Under the tinocular  microscope the  silica particles 

appear to be sub-anelar Lo angular, clear to translucent;  a 

feu are milky.. Some  of the longer grains ha .i,-e incipient 

fracttlres which might break down when used for sand-b1asttn6. 

Vey few splintery fra zeents were observed the grains being 

mostly  flat with equal dimensions. TJJa Impurities notsd in 

this binocular examiration were: hor::»:Jlende.  tourmaline, 

1 .1-rowite. rutile, kaclin, muscovite, phlo1 -2: 	Ite, 

2cricîte,  lopidolite, and a few pieces  cf ff,)1d1,paf 

nuiaber of  the  quartz particles were pitted  wîtb a  (Jark  material 

whIch  was thoui;ht to be herniene. iron-ste.ineJ  qua:-t; 

al:ao Frevalent 

In  the  eYardnation  of the individual 	obtained 

rrut  lbe  screen  test, the plus 	mesh  u3. -t:?rial ';3hcuied 
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(7nvest4;ative Work. contld)  - 

I;hen this product was subjected to sulphuric acid treatment 

and again washed„e final product assaying 0.06 Fe203., 85,86 

pur cent Si02, 10.76 per cent Al203, 0.025 Per cent T102 

WaS obtained. 

Numerous flotation  tests were conducted on the 

washed sands with mediocre results. 0n the smaller samples, 

obtained from Mr, L. H. Cole,a number of small 50-gram 

flclon tests were made with a view to studying different 

reatents to indicate the possibilities of flotation treat•

mont. Details of  tb' test workfollow: 

-  Screening and  Wash1n4 

After  the 3creen test and microscopic examination, 

as previously given, had indicated that a  largo percent%e 

or the impurities were in  the  plus  35  mesh and minus 100 mesh 

rriterial it was decided to eliminate the  plus 35 mesh in 

ail  preliminary proc3dura prior to the test  work. This 

entails  a  primary  1038  of som •  4 per  cent  of plus 35 mesh 

mL?..terial. In some of the tests the minus 100 mesh size was 

also screened outpwhich was a further loss of 5.4  per cent 

Tast  No.  1. 

portion  ,yf  the sample was passed through a 35- 

mesh screen and the 21us 55 mesh material 

assayed. 

The minus 100 mesh  was  also screened out and the 

remaining minus 35 plus 100 mesh  portions  weighed and assayed. 

Results: _- 
Assaye,  

: per 	. . 	'r 7:ont  j_. ..... 	 :  of  Fe2(...., 
Product  :  cent r-ii77, 7 -AI:  0 ,3  :  71-7-7:::  per  c  ent 

. 	 . . 	, 	 . 	 . 

Feed 	:  100,0  :  ,),90:11 68;01,0 -2: 	100.0 
+35 mesh: 	5,2  : 	 8 

-554-100  resh: 	33,3 	06$: 	:- 8,811. 75:  
-100  mesa 	: 	2.5  :  1.9L 	 o 

• 



Tsst N0, 3 B, C, D) 

(ivestiatv 	or1. cont'd) 

Test No 2. 

In this test a portion of the sand was treated es 

in Test  No. 1 and the  remaininG minus 35 plus  100 mesh 

portion washed.  This  washin procedure was done -in a 6,000 

c.o., enameled pail with a spout to drain off the overflow 

material.  ;',000 àrams of the screened sand (-35+100) was 

placed in the pail and a stream of water introduced. The 

puip . las  then stirred continuously for  10 minutes and the 

overflow portion retained .  This test was run  in duplicate 

und the  rollowing results obtained: 

zeigFis„: 
Product  :  per 	:Assay, Fe20z,, 

:  cent 	 •  Ron 
Peed 	: 100,0 : 
OverClow 	5.2 : 
CeLshed sand 	94.8 : 	U 6?., 

Feed 	 100„0 	090 
Overflow 	6.6  
:ashed  sand 	93 .. 4 	064  

A microscopic examination of  the  washed sand showed 

that perhaps two-thirds of the mica had been washed  out 	The 

sand still contained numerous e'ains  of  horlende and some 

6ra1ns of  ilmenite  and limonite, "Middling prouots" were 

sill numerous, the  quart  grains containing pitted enclosures 

of  hornblende  and 

The overflow material contained a lareproportior 

of biotite mica; so nie  fine iron-stained quartz and also 

oré;anto matter  vere v!_stble, 

-  Flotation Concentration - 

A portion of the sand  rias  screened and washed us '_11 

Te sts  -.4-os 1 and 2— Tho pulp was then divided Into four . 

 parts, 	E3, C and D, and subjected to flotation concentra- 

tion in a"Ferc;ren" machine as follows:  In Tests  A  and  i% 



- tago 6  - 

(11vest5gat1ve Work,  eont'd) 

nnlonic  magents were  used with an  JJiit eli,awl  in Tes•,. 

• nnd D  cathicnic  reagents were tried with 	pU, 

Peults  myre as follows: 

	

; 	 :Weight,: 

	

l'est: 	Iroduct 	:  per 	",ssa7s,  pr cent 
eent 	:  :--..J.02;A- 12G3Fe2 ,-, ?) _ 

- 
à :Flot.  tailing:  68.0 : 79.71:U2  13: 0.75 
B : 	" 	 ft 	: &8.9 	:80.18:11,•53: u,68 

: 97.8  :81,41;10.D6: 0_7::. 
D : 	" 	ç, 	:  96.1 	:01.2410.67:  0,54 

-  Hea&?..pts - 
• ; ond -itioned 	, 	Activated 	, . 	Yloated 
- 

	

"er.lz 	with 	with  	- 	 witn 	- 	r 
• 

	

A : 	-- 	:

• 

 1 lb,/ton PONO3  :36 1") /con .-_.outum  ° 
• : 	 oleate  • 

	

12  ; 	.... 	:1 lb /ton FIDN'3 	;0.4  lb /ton sodium ): 	. 
; 	 olea,:e  ) 	70  

lbiton erevu lic)-, 

	

. 	• 

	

. 	 - 	 aciC, . 	 . 	 /. 
C :3  1b,/ton H2SO4;2 lb /ton CuSO4 :1-5 lb i:on Dr 243  

: 	 . . 	 . 
O ::,  lb /ton HP 	:1 7 lb /ton CuSO41,1 ln ‘ /ton  Dic ,:5  

The times used  in  conditioning  and activating  wor.e 

5 minutes and in flotation, 7 minutes,  A microscopic  examin,5- 

tion  of  th  3 consentri%tes showed that  in  A ;.nd B the predomin-

ent minerai  was quarz,with  some  biotite  mic a and nornbL.=de. 

In Tests C and D,  bictite mica compri.Je 15  tc 20 percent  or 

the concentrate with some hornblende and middling produs. 

Tet No, 4 (A,  a,  0,) _p) 
Concentration  - 

In this tebt the scroened and we5he3 	 — ! 

Jr3.ed  and passed thruugh c_ Dings hibh-intensiy 

macnine  at a voltage of 100  and amperage of  ',"?_0 

re as  follows: 

:Cont:7.,_nued ou next  page) 



(Investigative 	cont 7 d) 

. e..eieht, 

	

Teste 	Product 	: per 	Assay,  Fle2 ,. 
. : cent 	per  c3nt  

• ■.% 

A :Non-ma. tailing; 90,6 	- 	0, 2 l 
B e 	r 	r. e 63,5  e 	0.20 
C  -, 	II 	t!  

	 37.5 	0,22 
D r 	If 	 r 	e 	90.0 	0.23 

A microsecc examination ef the magnetic concen-

trates showed Icio . ;ite and muscovite mica, hornblende, tour 

mallne and a groa ,.; many "middling products,' 	quartz 

grains which were pitted with mica or hornblende, 

Test No, 5 (A/  B,  C  

Plotation  of Non-magnetic  TailineLfrom  Test   

In tnis tent, flotation concentration of these non-

magnetic tailings was performed as follows; A portion  of 

the tailins were pulped with distilled v;ater in a Pager-

gren cell and in r_ests A, B and C  activated with 0,2 pound 

per ton PbNO3 and floated with reagents es  noted.  In  Test 

D the pulp gas conditioned with 2,0 pounds per ton H2SO4, 

acUvated with 1.5 poundsper ton CuSO4, and floated. The 

results were  as follows; 

- - Ii 	Flotation  
Pest: 	Product : per 	2 	Reagent, ;Fe20.,  ; 
No -s 	 e cent e 	lb /ton :Iperara::  

• • • 
5A  ;Plo t . tailinG,e 93,9 eAMAC 1120 	: 0.17 

B ;  91,0  :Sodium elaee: 0-19  : 
C 	 " 	 : 96,0 :Rosin amineD: 0,16  ; 7 .2 
D 97•9 :AMAC 1120 	:  0,15  : 41„ 5  

microscppic examination of the flotation concen-

trates showed 11t7;le mica, the flotation consisting in the 

main of  hornblende, tourmaline, and “middling products" 
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- Page 8 - 

:ork, cont 9 d) - 

Test  i,Ao. 6 (A and  6 ) 

- Table Gone entr 

Two portions of the sand were screened and 

in previous tests and the remaining products passed ;::vor 

laborato • y-size 't'.;11fley table. 

Results 

Tes t 	
sr,deigh ,:;„:'; Assay, 

Produc t .  g per 
ciont 	Der cent  

0 

6A :.52able tailing 02,6 0,5d 
0 

67-3 	 it!  
. A 	0,51 o 	 0 

0 

There was  no clean-cut line of demarcaU.on in the 

table concentration. A microscopic examination of thoso 

table concentrates showed considerable biotite  mica  with somo 

hornblende and middling products, 

Test No,)  

- Salt Roasting and Vmshinf;' - 

A portion of the screened and washed  sand was m17.od 

with 5 per cent of f.  WaG1 and heated for ono hour at a 

temperature of 1900')  F.. The calcine was tb.en cooled, dried, 

weighed, washed e  an3, sampled 

Resulte 

The washe roasted product assayed 0,65 per cent 

 re20,,,, with a loss of: 5,0 per cent,. The microscopic examination 

..3howad a ueat deal of iron-stained  quart  with a somewhat 

Issr amount of mi= 	hornblonda. A 	nu7ober of 

îdcUing proüucts also  were  ,Ï5..5.:ole ›  

st  P 

103 pounds cf ntArd 	taken and tho plwx 55 

tl  oGre.enod cut„ The r(Dnaîniu, 

a ,3;'- '11 spirl  classifi er aï; e  iced eats 	(Yj oenàlo 

ts reoultinF, underfloy,r, or '.:gais3h,e)d.and, vi 



"J.no,o 
4,6 
3,6 

28,5 
5Z5.Z5 

e, 

- raie 9 - 

avestigative "Iork ;  contqd) - 

L.Itn • wo oertions,, Table concentration followed by 

Fanotic concontration of -b.lo table taillnË, was 

.1.c.0.7,„ 'hil on. the other portion of the washed sand c2. 

oJ flotation tests w • s performed, In ad&U.7.'.i.on, a 

T)ortien of the non-maipetic taIlinie  va s used. for ;t or 

 flotation tests and another portion for a series of sul-fr.,:ciri. 

acid heatin,-, and washinK treatments, 

• „. 	... 	. 	., - Screening ard V,asn.lnu - 

:i:'roduct 	,7 per ...  er  cent  , .0 ,3r  

Feed 	 ; 100.0 	0.90 
+35 mesh 	 'J 	3,7 	1,23 
Glass, overflow , 	1.6 	2.01 
Class, cleanout 	5-7 	5,01) 
Class, underflow 	8rA.8 	0,60 

T,b:ie Cc)Pc.nntratAnn of VjnabnPi Sand Underflo?! - 
1;Distibution 

per 	:', Tr? sr c.ent•;', 	p ;.,.", r c:;-.1S13.t....._.  

C.T.:•1 .i7, 	2 Tfi'- :::;, --(5,,'7.5---- 2 ' —:--- -p-è.,--?,i,uf':v•--  - - 
0  

Food 	 •; 103,0 	0,,.60-",' 	1 00,0 
Table conc. ,  ,› 	4,5 :1. 	2,30 	,;,, 	oe., ,..r... 0., 
Table tai3.' - 	. 08,6 	o. .o 	78,0 ... 

„ 

As before, there was no clean-cut line in th.ls 

tablinp; test,. The mîfm20000pe showed hornblende, ilmnito, 

tourmaline and very little mica in the table cioncentrato 

S24umerous % .5.0.d1Yni," grains we,iro alao vïs -1.ble 

- 	 (..oncentre.lion - 

Another port.ion or 'che washed sand 

the  nb-lu mine),-;jr 

2 

on neYxt pae) 



A: 952 	 0.15 
13° 34 9 	 0.17 

38 	; 0.16 
DI: 97,9 	 016 

ft 	 ; 

t; ft 

ft 

A 

Mesh 

+33 
-35+48 
-48+6E 

-lco 

ight  P 

N11— 
16.)-0 
59,1 
`-)3,g 

- , 	 - 

contd) - 

eihi 
Froduzt 	ner 	Assa'Is 

cent ;Peo . 	 qrï,  

Feed 	 100,0  
conc. 	11,1 

conc, 	e 3 .0  

This tes'i; shows .74.8 per cent of the Pe20:5  vafi 

removed in the manstic concentrate 	Pou:_r> portions of ti:11 

non-aË;natic tailin were subjected eo flotation concentration, 

Fesults were as folios 

geight,z 	Assa:4, : 
Froduct 	per 	per- ,x 
Feed1 :..ent ,_ pfr can-, 

- fiearyants Used  - . 	 ._ 
Flot 	 , , 

Conditioner:: 	Activator 	° Collector  
, 

.1--oNO3(,2 lb ) 
;ÏbNO3:‘,2 lb: 

0  ;  E2SO4(2 lbjzCu304(1„4 lb.) 
D 	1712S34(a lb.)CuSO4(1,4 lb„ ) 

:Ucroscopic examination of these flotation tailings 

s?aowed that numerous "middline products ,ontained the buli,1 

of the iron impuritJea. Thero; ';?as  also a considerable amou -n.z 

c7  Jiky nd opaqu:: since_ten, 

A screen test  on  ths non-agetic, tailin rc5p0; 

• es fcllows 

AMAC 1120,2 1b 0 ; 	7,2 
zRpsin atine D(„2  Lb 	7.,2 
Ii5În 	in D( .2 lb.): 4,.4 
AAO 1120(, 2 lb.) 	4,2 



(::_nvestiative 

In Qrder to fuwther 111u5t; ,ute t.i 	ap..7-J of tTLT 

cU,freeen particle eizes, taf.; follcigng 	 ar 



' 	 cont , d'; 

Figure 3. 

-65+100 MESH‹. 

It should be noted that  the  darker 7.ortonc oC 

fcle pirticlea are ,e to shadows. 

Conzentration  - 

Other por -.;Ions of tIle scrEened, washed sand *ere 

sjted to flotaton conoentration,with the following 

rosuts: 

	

. 	 :Weigh'U: 	Assay, , 

	

Plc,t.: 	Product 	: per ,  ....L .,,... 
per cont 

	

. 	 . 	 :

. 	 . 

A  :Plot, tailing:  61.4  : 	0,45 
ft 	t ■ 

	

B  : 	 :  94-0  
. 

',. ■ 	• 	 : 	<..';t2, . i.; 	. 	,—,, 
,t 	 1 

E 

P 	: 	r 	9: 	• 05 -.7  

■...; 	 : 	 " 	 : 	 :  

• 

	

. 	 . 	 , 



5ut".' 
75C ,  

20C 

0.00 
0.  

o  MO2  
dJ.;T4 

50  

7t 
of 	Iip30  
à0 

100 
150 

. . 	 - 

A 

o 
D 

G 

Ef; ae.e nt s  	ton) 

Conditioner: Activator 	 

11 

:1 

:J,4 lb, 
lb, 1-IpE, C.J. :1,0 lb, 
lb. :2,0 lb, 

:0,5 lb 
lh . 

lb. ri2 4  :1,2 1-0, 

PbNO3 
CuSO4 

?bNO3 

CUSC4 

301:  2 

A-AC 
• ": 

4 
• •ciait:ra  oLeô.  
„ rosin  ,.:unic;.s 
• x>osio.:?..rnfdie 	 . 

.111■ 

lb, îleC4 	lb, 

0:2.5  lb, 
:3.25  lb, 
0,20 lb. 
:0,30  lb 
.0,30 lb 
7.0.30  lb 

Ten. 

Conditioning  1r Œ:SO4 5 jnuts  activetu; 
or CuSO4),  10 minutes; flotation time,1' 

•••. 

Under t7(_-:.e micrcscope the flotation concentrten 

ehowed black particles of biotite  mica, iron-stained cuart, 

n  little hornblende cnd tourmaline The flotation tail- 

Ing 	1,11 con?;ained numerous rt ;J:.7_ .1nr;" grains,  a few pieces 

cf iron73tained quartz, ..;md  s'o17:  hornblende  and tourmaline. 

Tere was little free  mica renfkining in tnis  product, 

- .,;uinhuric Acid 1:leat Treatment and W;71.sh  - 
••■•■•■■ 

As a final test, ;crions  f  th s non-raotallic 

ings ::rom the Dinei  machine, assaying ()17 pee cent  Pe205, 

were treated  \qith stlphuric  acid and washed. Differe.nt 

quantf.ties of  the tuilin 	w5rc  nixed with 5 per cen::, or  1C 

par cent soll,lione cf E2  l),.  bet:4ted at °Cf .'  1:)-our 

ppricd in an "Anoc i;  constant temperature oven .  The 27 ,:;s1 -Ung.,,. 

produt was t.hen co  - )d.  und  trneferred to  the wshin  appara-

tus  prevfyou1.3y  describeÉ„) eashed for a 10-m1nute period, 

T'oin  inal produot  ras  dricdïd  assued for  re2 03, 

Rosulte: 
Ff_1-11 

c,. of  10 ,i; ;:::?SO.d.ashed 
:  erams 	Added 	 per cent 



The above results ara approximate1-.5 .  eteruïiste -e 

2.1e ecunt of E2Su4 added is roughl-s equivalent te 

ten of  sand  and the cost at 1 cent per  pond 

15 eets per ton. e. Aicroscopic  examination cf 	i:ese.tee 

preduat showed  the Po  impurities to consist rostr  of Iroii 

stains on  the quarte gref.no. Some 	or opaque crjetal 

:11uniu.ru silicate Minerals  are  to be seen and  also  e  few 

grains of clear quartz attached to the milky or obaqu 

redneral. 

,:'-;ARY  AND COUCLUSIONS: - 

The test eiork  on  tile shipment showed that some 

06.6 per cent  of the sand screened ninus 2S plus 100 1,:ech, 

It wns found advisale to discard the  plus 35  mea  size > 

 leavîng  92.6  per ceJlt - of the  sand availatle for further  • 

teneficiation.  ,ashing, tablin, high-Inttrnsity magetic 

esparation, flotation concenratien, and 9  iaa1i 	auld hee 

treatment methods were RI1 trf_ed oui;. The head sample 

assayed 0_90 per  cent  Fe2 j3 	washing  in  a  spiral  cle.se- 

fier  an  iron content of .60 par  cent  Fe2:-.).wes - obtained, 

This washed sand was drf.ed and  passed threugh a Dine  hiee- 

inteesity manetic mache  and a nonerneagnetic 	asee- 

Ing C.17 per cent Feez-e„, 83.46 Per c;ent. S102 e  10,74  rer  cc,rit 
per  cent 

1 1203, (J034iTIO2  resuled. This tailinë .,  was heated A_th 

sulphuric acid and nashed r  ,:;iving a final product assayin 

0,06 Per  cent Fe205, 03,33 ter  cent  SiO2, lù,76 per  oent 

0,02r: per cent TL02. 

Table concentration was not effectîve on  tle .ls  send 

ablIng tests on  the  pelary washed product ot givinL.; an 

distinct lin  of demarcation  and 	lowering  the  iron  ccr; - . 

tent  from 0,EîO per cent. Fe20,5 to 04 9  per cent Fc2Ozi. 

ÇOontinued  on ncxt  Page) 



;eeereelery  and Conclusione„ contid) - 

e  lierge  number of flotatio• tests uere conducted 

• 

e-jmerv washe e d ariL These teste 	m 	e edlors e- - 

eezules,  The cause of this failure  va  s apparently the 

lerger nimber of "middling products' in the  and  These 

products containo 	iercs small pitted cavities which 

were filled with foreign material (mica, hornblende, etc.) 

nud -would not respord to flotation 

The best results were obtained by the use of the 

•ine.53 hije-intensity magnetic machine, Ueing a voltaeja of 

100 end fllperage of 2.0, this machine was able tc pull  off 

a  large amount of "ndddlings product in 77,ddition to  the fre 

mica  and hornblende which had remained after  the washing 

treetment. There still was left, however,  a considerable 

number  of particles of  quartz and alelminium silicates whic 

were elightlj iron etained and contained minute intrusions 

biotite mlea and hornblende. 

Tha sulphuric acid heat treatment and following 

wssh  st 111 laft some of these impurities in the final 

product as evidenced by  the asSay of 006 per cent Fe203. 

From  the .bove summary of  the reaults obtained, 

1 .3 apparent that  the preeent  methods of beneficiation  as 

emp1o7ed in this investiations  coupled wi th the fact  of the 

lerge  number of - "middling particles" in the and  would not-  be 

seffiedent to produce  a final product which would be acceTt-- 

!eele for the manufacture cf 	Ite mey be that in the 

nezt  few eara flottion rea L;ents will  ce  developed ttat 

will improve beneficiatien 
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