- l5 =
; On the heating cycle, quartz absorbs heat in changing
§ from the X to the /~ crystalline form, giving rise to an

endothermic, not exothermic, reaction. Their deflection

Ul

3 gensitivity of ¢ cm per 1 °C temperature differential seems

to be very low indeed on an apparatus specifically designed
for quartz determinations., In the light of this hey seem

(e

1 to have gone to inordinate lengths in so far as electrical

mention has been found to be necessary in the apparatus that

>
-

has been developed 1in the prresent workK, even hough this is

Nelson in his review article, discusses in some detail
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i 1
1 3
i nm A 4 . . e W P t AaY >
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! differing ources. B rpnamer wa the 1T1Yr8t TO YepoI
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! thege in 14Y45, 0O rimshaw and nopberv 118 reed
i
i with hi resiiivs. sult 18NtLYy Tlhege anon 1€ nave oeen
b .
1
1 . A (29)
: 1183CUS St ‘AQ 4 I tner L el *ted !' ne 4 & 4 W L8 ’
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rrimshav ind IWCOC \ngd wylae L9 y Nelson :
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Cumming, Dempater and Ritchie, in a series of papers written
. -
% \ . A . : 2
) \ ) ' ) 9 \ 1\7 ’ \ o4 ) and ( N Ay
geparately anda collectively .
i 1 4 an . ¢ : . s SRR BT R R i +ha
{ liscuss the presence of a high-solubllity layer on tne
]
{ 1
] P T ) » g . . svrin-] ST o) vy !
! surtace of finelv-ground silica, i1its removais 0 Al\\'\h oriuoric \‘
| v 1
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with respect to X-ravy diffraction analyses of finely-ground

‘ jvartz particles before and after etching.

The work of Clelland and his collaborators will be

R i S s e e g

iiscussed before the above-mentioned anomalous D.T.A. results

for quartz since it may have gome bearing on them. These
) R ’} ) £ L

workers demonstrated ° 0. 4 the pregsence of a high-

/80lubility s
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solubility layer of amorphous silica on finely-ground
quartz particles, and mentioned that caution appeared to
r when using D.T.A. methods for percentage
juartz determinations. ‘hey state that the accuracy of
the method aprears to fall off markedly as particle-size

diminishes; and that this is actually due to the presence

of a layer of modified silica not estimated by D.T.A. They

- : o - .
They g1iv the following interesting table:
y o i
1.’. Lily l]
e ~ & J . v . Y e . v " . =
quartz Content o1 rinely-Ground Quart st Measured
N N M 3 L& k"l . -
by D.T.A. Befor ana Ailter Licnlng
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~ " e '
g =t -
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by D.T o ;
w f" A L e e ‘,0 |
tohine .
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peiIore | AITer
Fiue o P 4l
, Etching | Etching |
‘ > | =
| .
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; Lr\c'r Aline sand RPEC R !
. OCIH AllnNe 3gan A A D Aol 11T wd 9 £ l'\o
- et e e 0% HF | min O ‘ v !
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I — - —— - :
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4 : ‘ ‘
' - '™ { IS aA ( : }
Rock=-cryatal duat . HEI 10 min) :
» 5 » ] -
[ =~ . . . ‘ ) g Y 1 o 3 S A, WUR -~ "7 ]
Labout 2.4 microns) | followed oy 4Q0% [l O 100
.
1 5 min) | l
‘
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It is a pity that these results were not accompanied by a
micrcscopic sizing of the samples before and after etching,
and also that no analysia for quartz content by an

alternative method was obtained.

In an abstract from a later paper y Clelland and

Ritchiae state:

"It i8 shown that the high-solubility layer previously

demonstrated on silicious dust-particle surfaces is

not a surface layer of hydrated silica; and evidence

/ig adduced ....e
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s adduced that it is a vitreous layer of the Beilby
type, formed rin he preduction of the dust by
~ crushing and grinding. important part of the
f
r 3 ) 3 2 ’ : e . 1 A » 1 2 W e
evidence 1s the d 1stration that prolonged grinding
. y 11 ¢ S P ’ ’ o, v 3 : p . 5 y 1% 4 -
of quartz lead: reduction in density. Tnils
= reduction is af (ted ) partial conversion of
iust particl t vitreou 1lica no conversion
,
‘ t t r crysta ne modifications o 1lica could
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be aetectea. iretner, wnen ne nign-soiublllity
.
layer has bteen removed from siliciou lust articles
\
1 ’ yoay © ’ 5 ¢ > s Yy 5 1 v
’ DYy vents, 1 1 be regenerated by a purely
: - - ey m 5 . -4 ] 1 ’
\ mechanica 1ishin; rocess. 'he ragenerated layer
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J The conclusion drawn from this work, namely that the

decrease in D.T.A. response for quartz with decreasing
particl ajize ia due to an actual iacrease in the
erystalline quartz content of the sample rather than to

particle size, may or may not ba correct. [t 18 quite

* A‘?(fd}r'n)d at Pneumoconiosis Conference, UanJI"JiLty of

the Witwatersrand, February, 195%Y.

1Y
Lil )




1
|

4
|
|
|
]
1

(O

- 0
possible that the etching treatment eliminated much of
the really fine particles from the samples given in the
table, and that the sample subtjected to D.T.A. analysis
after treatment was actually coarser than that before
etching. The same argument could te applied to the work
by Nagelschmidt, but this point will be taken up later
in this thesis when cxperimental results are discussed.

We now return to the question of the various anomalous

D.T.A. results for guartz that have been obtained by

. e e ; . 2
workers in many parts of the world. Keith and Tuttle (29)

carried out an exheustive series of D.T.A. t2sts on the

s : .l P T ¥ BAW S0 110 T o - 5
inversion temperature of some 250 quartz specimens. They
. . + 17 4+ ~
found thatv ovel ' 2 cén )1 Aall natural specimens
P -0
P . s 4 ’ i+ N
exXaminec inveriea 01 11 W nin a range o 2.5°C.

M) -+ PN " o - . b 3 'y s 1 MW . S 3

They found some samples with inversion temperatures nearly
O P S ) : . . : T~

40°C different from the usual inversion temperature oi

s a ) 2 :

573°C. Synthetic qua: imples were found to undergo

variatior were nearly all due to the presence 01 l1ons

o

. . o~ a4+ B . .- o 1 & " i .
.y y 4 - p ’ 3 " v 5 " AT ~\ S ‘ “
other than o and O n solid solution in the quartz.

~

These authors unfortunately do not give any figures
for the actual magnitude of the thermal inversionsogbtdirad
for these 250 samples, but do state that it was unaffected

by particle size within the range - 35 to + 200 - mesh

(&9}

grain size They state that the inversion vemperatures ar
influenced slightly by variations in hydrostatic pressure,

different zones of the

—
-
-

and also by the state

same single erystal. They make only a brief referesnce to
the fact that the height and shape of D.T.A. curves of

natural quartz specimens are highly variable, but do not
in any way relate this to the area under the peaks. Also,
their samples were of widcly varying grain sizes, and as

this undoubtedly affects the thermal conductivity of the

/test sample, «...e
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