-/s

This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

‘CANADA
n DEPARTMENT OF MINES AND TECHNICAL SURVEYS
OTTAWA

Mines Branch Investigation Report IR 58-109

MINERALOGICAL AND PETROGRAPHICAL INVESTIGATION
OF PYROPHYLLITE~BEARING ROCKS FROM
MANUELS , NEWFOUNDLAND

by
R.M,Buchanan

Industrial LMinerals Division

Note: This report relates essentially to the samples
as received. It shall not, nor any correspondence
connected therewlth, be vsed in part or in full
as publicity or advertising matter.

July 9, 1958.



eburgoyn
Black





BIURAULGICAL, 810 B OHAIIC AL, THVLS TTUALTON
QE_EYBORIYELIIR 5N T8 _H0OCKS ] HON

i':;";fjij}-_ 1o TR AN

SRrany
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salrdiiad by raigliover, beputy dnlefter, e foontlang Do oz whent
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axarination o the rocalning £1ftren sr-—n
similar Lo the £200% four,
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It was requested touat the mineraloglcal work be
dirceted toward the investligation of fhose features which would
be of assistance in detsrmining the possibility of beneficiating
the first two samples to produce materials similar in composition
to No«3 (M=83), The aim of a beneficiation procedure. would be,in
Sample No.,l (M«81), an increcase in alumina content and, in Jo.2
(M=82), a decrease in the alkali content, This can be accowmplished,
in the first case, by removal of quartz and, in the second, by
removal of muscovite. It has been shown, by means of selective staine
ing, by consideration of the crystal chemistry of muscovite and
pyrophyllite and by the demonstrated absence of eny other alkalie-
bearing minerals tﬁat all alkalies must he contained in smscovite,

Bxamination of sized fractlons of pulverized samples
has established that aporeciable liberation does not ocecur in sizes
larger than about 24 microns. Since complete removal of the cone
taminants is not necessary Lo produce products comparable to No.3
(M=83), particulariy in the case of the quartz in No.l (M=81), it
may be possible that satisfactory products can be recovered without
complete liberation. Blending of concentrates from the high silica
and the high alkali materials would further reduce the degree of

concentration of each necessary to produce a satisfactory product.
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(Lahe o HaR4) "omule Ug4, Cquntry Jack, is a 50 pound bag of

pyrophyllitized conslomerate whieh will heve to be thrown out
as vashs by hand 2crting seeee™e
“he follozing portial chemical analyses by

re Bvwart C, lurhe of lswfoundlsand “inerals Limited wore also

suburitteds
Labelion 2 s120y £ ie0ale I Total alkalies
He81 15447 3.02 0.42
He83 2 Jonnics taarry 31,74 54106 4,00
(“ine 1ill)
=03 3. Production 21447 4,11 Ne48

A sseend shipnent of fifteen sanles was received on
February 2%, In the sccompanying letter from 're Gover (lefa!73/2/15(a),
tebs 17, 19983) were included the follo-in: descrintionss
(Libe [i0a'=874) "ioel, iipecimen of high zrade pyrophyllite taken 1000Y
north of Oval uucrry"”,
Laba Yo l=853) "i0.2, Upecimen of s1licifed? rhyolita taken at 10950
north of base line, Oval Guarry arca", |
(Lab, fio, =864) "Hos3, lipeeimen o hich prade pyrophyllite with high
alltali content, talen from Jonnies “uarry in ‘ine HL11 .rea",
(abhe 10a=868) "lo.4, dpecimen of veleunie roek Laren from *$na i1,
approximately 520 south nnd 0+1% west',
(Lobe Jioe =965) "io.7, tipacimen of rhyolito hreccza ta'len from ine

H11ll approxirmately 7+20 south, 1+20 =cst”,
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and various combinations of the following methods were tried:
microscopic examination of fragmentsj;- thin and polished-section
examination; size fractionation; oil-immersion mounts of crushed
materialy X-ray diffraction exawmination of bulk samples, hande
picked material and sized fractions; differential thermal analysis
(DTA)s thermogravimetrie analysisjy acid etching and selective
stainingjchemical anulysis,

Published work and previous HMines Branch investigae
tions of material frowm the HManuels area have suggested that the
principal constituents are pyrophyllite, muscovite and gqunartz.
Preliminary X-ray diffraction analysis showed this to be true in
these samples and the problem then became one of determining the
distribution and proportions of the major mineral constituents, the
distribution of alkalies, the identification of the minor counstitu-
ents and the assessment of features which wmight be of value in
beneficlation investigations, The work was concentrated on the four
samples of the first shipment (M-81, 1M-82, M=83 and ¥-84). The
results were then used as a basis for the less intensive examination
of the remaining fifteen samples, which was carrvied out, principally,
by means of thin seclions and X=-ray diffraction. The discussions of
the two groups will therefore be presented ge arately.

The extremely fine grain size, intimate assocliation
-and similarity in physical propecrties all served to make microscoplc
identification not practicable., X-ray diffraction, however, proved
to be very informative and this technique was used with considerable

sucecess tunrourboult the investigatione
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Jaspery frapments and few of a soft, green, chloritic type., The
fragments are mogtly rounded to subsangular in shepo. and form a
higher proportion of the rock than the matrix which is also finee
grained, hard apd silleeous, with some jron oxide staine. The stalne
ing is particularly noticeablo along fracture$gas showm in Fig.8a.

IThin Sections

Microscopleally the rock lg fovnd to be cooposed of
fragments coumposed of aggregates of fine-gralned, gramlar quartz
with small flakes of pyrophyllite and/or muscovite (Figs.8bj 9a, b).
The matrix ig algo an aggregate of granulayr quartz but is usnually
somewhat coavser thau that in the {ragments and is also spockled with
suall flakes of pyrophyllite and/or muscovite, The softy green frage
ments are composed of Jinewgrainred chlorite. Those which appear dark
in Plg«8b arey in party coloured by dusty, red,viron oxidess The
contrast between matrix and fragments is shown in ligs. 9a and 9b,
with the coarser, guartzose matrix belng sharply nerked off from the
finer-grainea,'quartzose fragmente

Seray Diflraction

The Xeray powder diffraetion,technique uwith Dehyee
Scherrer caneras was found %ho be one of the nost informative methods
for the investigation of The pyrophylliteemuscovitesquarts assoclation.

although the procedure does not nrovide anantitative moaguroments 1t

el

is poasible to compare the strensths ol the paticerus of crincipsl
constituents in different ssuvles and arvive ut valves which ave
relative estimates of the conpositionsg, In pulverized mabterial and

In grall samblies of selected mubterial the techniouwe as much more

informative than any of the other pracednres nsede







of the constituents and the oxtent of their persisbonce into the
finar slzes, For the selsction of the vrover flow rates in the
annlyzer ana verags speclide gravity of aboub 2,7 was nosumed,

The aaallsslt size that could ﬁﬂ.ﬁﬁﬂmr&tﬂd vt 4 wicrvons (expressed,
of course, in equivalent sphesleal diamaters). Succoeding sire
1irdts wers then ehosen st G, 17, 24 and 48 wierons, "easurement

of the graln gizoes by means of & cellbruted scale in the microscope
showed thot the froetions are very unitorm and closely spproximate
actual sizey, The size Iimlts guoled above will therefora we need
In refarving o She frpctions,

In the +48 misron fraction there ié nepiisivle
Liveratlion of the congvd baanby (Yigﬁ.lﬂa, bl hdin i echanued only
slizhily in tha «A8e24 miereon fractlon (FMigs.ila,llb), Lileration
ta Lacomplete in the «24+12 micron fraction (Figel.dfa, 18b) and
geens to be complate in the ~12+§% aleran povilion (Figs,.l3a,13bh). In
the =6 nleren sizes no {urther change was noted.

The iilunstrat-ong have boewn drswn Prov the results of
the work on the "illed Produst but the samples freo Oval Suarry and
Blne HE1X show the sans features and ﬁha conclusions may be applied
enqually well to ail Lhres. deray powdor plebnres were wade of each
of the sirve fractions of ths ¥Miled Produet and ther showed thief the
fdnlonm slea of cwost of Che guarbs $g abont 170 microns, oalovw 4 |
mierong tha pyrophyllits pabtiern beeare neal and AAC0we, o ag,
parhang, that the deprae of ovdering of the ervstal struekule was

decrcased in the snmaller partlelaen,
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hag baen pulveri-ed and senurated ¢a the lloller Anailyzer into <19
micron end +1% micron fractions. he coarscr qatcrinl‘raaulras &
hlihor tenseratire fo drive off the contulned witar and at %h

erd of the ron 4L had not resched as grest a loas ug had the finarv,
‘he differance in Eho totad losa from the finer mica (4.48Y) and
the theorstical witer content of notussic mlea (1.51%) 48 so small
that 3¢ cun be assnied to be an experlosnutsl osrror, The lose froa
the coarser »fes totolled 4,378,

seloative Anerel iteindng

dost ~ineral gtalning techninues are not apﬁlicnblo
to Siis alaersd aesanblege emd the only teat fnvasti sted 5§ 016
thi€ L8 speciffe for rotasaiun, fhe gtulnia  osrogess on carriod out
by etebing u polished surface of tha gnecionn In airofiveric acid
funes ant stalnin. tiw potuessivsebearing =ine gls in & solution of
sotium cobultinitrite, Minerals sucen as feldsiars and feldaspathoids
contuindn potasainm sre stained s brilliant vellow, Grdinarily,
museovite, cven thouzh 1t containa potassiuvm, 18 unaffected by this
treatment, Pyrophvilite s also unifliected,

Polished geotions and thin veoticns of sSamples 81
ﬁnﬂlﬁ-Rz wore tenteds A€ was found thut by preolon ed ctebing and
staining, ‘ne thin sgections of =92 took a distinct vellow coloure
The atufasd grafne have a highar reltef thon the anerooniing
muebtorial and esn fven ba distinguishwd in bluckeandewhite photopriphs

(Fign. l4a, 1%b), In others, howsver, tho contrast is not so yreat

(Firs, 153, 1Ub)e 'mder hal mepnicilent'on 1% ean be aeen thnt the
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stuln 1s restricted to eertaln ;raing in the secetion, This fact,
along with the failure to produce g stain on the lowealicali
mutorial can be Lsken az sreatd thatb tﬁﬂ stala 1s a defintte fndicae
tion of the distribution of the alvull, Sinece potussiug occurs in
only certaln graing of the muscovite=pyrophylllts nsnenblage 1¢
rust be conteined jin the miscavite, The crystal straoeture of
pyruphyllite 33 guch that 1% ecanvnt aceonmodatsa undvalent lonn:2ho
alze of the zlkulies in Interlayer sites us the muscovite structure
Chiile

It is also observed in the stuincd sectiang that the
museovite 15, In ceneraly evenly dfatributed throu:h the roek and
Intimately sancointed with the prrophyllite, lhore semss to be
1ittle possibility, thorefore, of concentrating, afficiently, the
orrophyllite vithout reducing the rook %o o size nanre that resulred
for 1ilharation, $.s, shout 24 nicrong.

Lhoemiend Aanlvais

Partial ehwniecal cnalyses were corrted oot on “hree

of the males (U811, UaB2, iW=83) 50 that the results of the
chafenl ~othad conld he coguarad dlrectly with “hose of the mirarale
opfcal tochiuigues, althou:sh partial chemical ainlyaesg were submitted
with rha sunples {6 caemed advisunle 4o Lave infor~ation on the
actual moterial balng used, dlvo $¢ aae Ranasoure o ave determninge

tions of «flfea, voda wnd potash in ndd! €lon £o slvrdnsg wnd L,G.X,

to enable smantitative ~ineralopics) ealeulatines €2 ha rnde.
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CHEMICAL ANALYSES (ITHLS BRANCH G o A KBNT  ANALYST)

M=81_(Oval Quarry) M=82 (Mine Hill) M=83 (i{lled Product)

5102 Lo.eZ 56,017 73.02 %
A1203 AR 31,70 2le22
Nago ?UQQ) 0025 0010
L’O . IO »«i.&»{& __...4'....!.@&). -..-34.9-9.
Total 9143 98.09 98459
Weight Loss ER 4466 . 1°) §

(Thermal Balance)

The determination of the weight loss by means of
the thermal balance resulted_in values slightly lower than those
determined by the standard L.O.I. technique, The difference is,
principally, the result of the application of a correction for the
small amount of water taken up by the sample during handling and
welghing., It 1s unlikely that the error introduced in this way
would be so large as to be significant in most applications. However,
it i1s critical in the quantitative calculations of this investigation.
The mineralogical composition of each sample was
calculated in the following wanner, usihg as guides the qualitative
X~ray, microscopic and thermal determinations, The alkalles were
first assigned to muscovite (potassium mica) and to paragonite (the
sodium analogue of muscovite), It will be understood, of course,
that the alkalies are likely prosent:in the rock, in only one mineral,
a muscovite with part of the potassium replaced by sodium. After
subtracting the requisite amounts of silica, alumina and water (weight

loss determination), the remaining alumina was first assigned to

pyrophyllite, Since all water remalning could vot be included in this
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CALCILATED, ¥INaL 00 0 AT, 0070 TIIONS Gont'd)

e -mr¢ o

Hefid CO2Ind Prodned)

- v

Bl02 Alpoy  Ha0 KpO Hap0 Foknl

" " - ot P N - aw 2L & ¥
Mrancovt ta 1.0) 7 Dol Gl0W 0207 e o DeRd 7
Parepont te 0,54 Do lit Dol e 0,107 1404

Iypophyl 1 te 4348 188 3008 Lo —— 65,66
Kuolindie jelid 130 CE Y S—— oo 3.31
Wertes (AifF,) 26,08 ——— — —— ——— Mo 08

Total 73,02 B0 J3.81 (.26 (e 0 SIS |

For the purposes of these calevlablons the BIrOTS
introdnand by Leroering the smadl aceants of savssurlte ard 2olslte
are not great. Iron, wﬁgn@aimm and €ltanian sare Likaly whie nost
plentliml of the cother cablions prresent, as silicates they wvould
clalm seme of the slliea avnd, likely, rome of ¢ aluninag whioh
would resulé in g slight decresse in the onardz valuge A3 oxldes

they would net affact the caleonlated values,

Procadura
Thege saaples wore vecaived in ths forwm of hend
gpecimens consisting, in wond cases, ol o alngla fragrante The £rage
rents wore exanined ¢losely under lowenousr mesgniflentfon and ohe
thin seetlon was evi from each, perpendls nlar to follution, i any,

Representotive poriions of the fragments snd selectad portlions of
& Y

anythiang that appoored to bo wpusunl were suboltted to fepay diffraction

analysis,

PABE B e BAn UEHATION U0 LA 8 Ha8% 0ol ) to fmROn (06 15)
|
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martz grainz that ecre ofither lorser op goaller Shon those in
the matrixe These sreuns ulso contain s swalisr vropertisn of
Aiseovite sal pyrophylliite, bome leutiecutnr ronesy viileh night
bo aaygdiles, were observed, They sre liaed with sotupnty, wolle
formed prafian of qusrtz and £ilind 141 Eh fineejradned uases of
ehlorite, “bora et be gowe chlorite scattered Hhroushoud the
roe to glva 3% the gresen colour but % could nat ha dirtinguished
optically,
sanple VeNGG(10,5)

fhe rcoelr In Chidg sormnle s Adatinetly frogoental
with fregnents thof are hard, fincegrained an! white to grean in
coloure The matrix is subordinute aid Ly comvosed of finewgrained,
pladty shcarad materiale Yost of the fropasnts are frregnlar to
rowsrtad 1o ehaps Gut gome ahos e Leatlceulsr ontline tvpienl of
gheared tragnentinl) rocks,

In "~in seetion the vook aroeurs ag an ineguigramilsr
agpregute of quurts, ehlorite and muscovite oith “inor iron oxides(?).
The largeat quartz grains are cbout 0,75 rem, the shicarel nature of

the roex fo not noticeable in thias thin soetion.

Larila MefB2a(ln.6)

The sample fa conround of a clocle fregwent nt o finte
rrafued, densa, lishtegrey, hard roe: @ith cheoats of i %ey rillecous
fragnts(?) ond norty yollowlshegreen ruots, ‘e cxterior s sovea
“hat shaared,

A LEPOLe araTtE Dntlorn dundinetes the ‘eray posduer
pietyre ait v h o wen't pyrophyllite pattors cron be detanted plong

wleh o suggeetion oU the basal reflentlion of microvite,






















wize fractionntion of palvertzed portions of the
garplag shng thet the 'Willed Produect $2 liharnted shout 24 nicrons,
The tuartzerich sanple ia liberated vt & =liihtly coanrser size and
the suscoviteerich natarisl fis composed of rmononinarslie grains at
a slightly finer size,

the fifteen sgmplog in the sacont shipment are rathep
varisbls hot are comrosad, essentially, of the sams neral
angarblege, i.e. quartsy, pyrophyliite, nuscovite, roisite and
saussurite withy, in sonm cases, ohlorite ond/or kaolinite, Vour
sanples are highegrzde pyrophyllites “=05a(do,1); '=871(047)3
H—SRA(Eo.lo); 1=f71(N0ell)e Thess spsoinens huve o pyrophylliite
contant thut 1s comparable toy or hluber then, thut of %he "11led
Produet (M=83). Cne sunple, ¥=364(10.3) 18 apparsatly identical
to the ¥ine 111l saqple (H=B82) and compozed, principally of
nysronphyllite und mutecovite in ai=ilur proportimng, The "vurtse
prrophyllite asse<blage sinflar to Y431 (Oval Lnarry) is shosn by
tvo sneclimens, MeBG1(lo.14) and "=800( 10.1%), ‘hey have s si=ilar
fragrental natars oith hard 3iliseons comvronorts in a sof tar
pyraphvllite«rich utrixe oampleos OG0 (H05) and A0 10,0) ure
naarly fdentical te L samiple of ‘aste loek ((=T4), Tha remcining
8ix sunnlas are eorvosed, predominantly, of sunrtz, e of them,
MLHBC(H0417) has iatinctive sedicentary struekures, . onr ore
Iikely matanorrchosed guarteose frapmentul rockia, oithay cuartnites
or marte conslororutess Heaf6N(0.4)) U=fi71000,0)3 700 900) and

HaBlGa(1i0e1)e "1 lgst one Of Lhia sroup hus heen atrongly shoared,
















Fige 3(a)

Fig, 4(a)

Fige3

(b)
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Liia 2{n) nnke ie82 (Htne ii413) - hoteaieropraph of
& thin secbion rhowing a microgranulor araregate of
pyrophyllite and miscovite with soma smusnrsta (hlaek).
Hegnifieation 200 X, polerized transnlttagd Iight,

o

- L3 in Pla) with cresned rolarolns.

Ella g,gg Loknnda Vel (eata iock) e ‘hotopranph of o
pndiahed seation showing the fragoental aivsetura of
Ehe rovke “agniffecation I ¥4, odlliqua 3lu:fantinn,

Elua b camnle w4 Cingge lloek) =  Photorterogrnsh of
6 Lol sactlion showing Fraguents of fincegrsined guurts in
& quartaous aufrix, both of sidcl are noeckled by lakes
of suacovite amd dusty, rod, fron oxides, «asnirisatfan

9 Xy tranraftred, uapelsrired Light,



















Fle. 13(a) Sumnle '=83 (Mllled Produet) - Photomicrograph
of +0 ~ 12 mlcron fragments in an oil immersion =ount

(n = 1.933) showing the highest degree of liberation of the
constituents, Magnification 600 X§ polarized, trunsmitted
lighto

Fles 13(b) - As in 13(a), with crossed polaroids,

: 0 & 4 - Photomicrograph
of a steined thin gection with the coloured grains (medlum
relief) indlcated by arrows; zolsite (high reliet') and the
other unstained material (low relief). “agnitication

600 X3 polarized, transmitted light,

Fiee 14(b) - As in 14(a), with crossed polaroids.
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1_,3;, to b fa) Hannle He02 (ne H411) - fhotonierogranh
ol a thin sceblion stowing staloed graing (Indicated by
arrews ) An an uustained ayafv“afn. In thia casa  the
differance In roalled ¢ mauoh leaus than in fig.ld,
Hagnlilication €00 Xe palarlxﬁd, trunssl ttod 1ight.

P, J5€h) - A3 1n 15(a) with ervsged polarocids,

Flea d60a) damla B8e) 250°% HO27 Oyal. inarry

Faotograph of poldshed gsvob!lon of fraguant ghowing _
Laminated, fragmental nature of the roeol, ‘m,sf tha leubticenlar
and contorted bods uud ths cross<bediing oub of'f by an
nnconferaity, Hagnification 1 iy obligue Hmvzinat 101
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MUSCOVITE
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