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(f ) Conclusion :

. * ■ ‘ D.T.A. ratue that *.as been
t ■ L ratory have been given, together 

with the result a of a few preliminary test3 that 
c - ; •• che horizontal furnace.

The design of the rac.'t and assembly details of the 
various components sf the equipment have not been 
triven as it is not felt that these are necessary for

• ling 'f the work to be described. Only 
•i schematic wiring die*-.ram of the apparatus will 
tl e ref ore be given at ^his (i- (Seo Fig* 11 > 16) »•

;u;M:.ent would a+ lea/t be a useful research tool, 
ind that routine -.isoeaament of *he quartz content 

. . .  Lea would require very careful
investigation if accurate results were to be obtained 

r D. T. A. i •- ' 1 *
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■ 7r^p,TA?TQN OF T??£ PERCENTAGE OF QUARTZ (S.O. ) IN SAMPLES 
;,Y ----- ‘ - -•-■•• SNTIAL ANALYSIS"

Ci:A! TER III

prT TT.Trn EXPERIMENTAL WITH TiiS D.T.A. APPARATUS

1 Tntrofl̂ c t lor.
The work lescribeu in section 5e of the previous Chapter 

hao Lriven some indication of the magnitude of the problems 
involved in the quantitative d< termination of quartz by the

2 ■, tho 1, Moi Lded themselves as the work
progressed and this led to many reassessments of the thermograms 
already obtained,and also to the planning of many tests to 
investigate the various lifficulties that arose. No strict 
chronological order has been adhered to in the pi esentation, 
since where it was felt that it would be advantageous to 
present a certain group of results out of order this has been

done.
Details of the use of the a.paratus and of the assessment 

of the differential thermal curves arc given before any further 
results because it in felt that this facilitates an understanding

of them. It
only evolved to their present state after many of the tests 
and a certain amount of tho statistical analysis had been

conducted.

Use of the D.T.A. Art • r • ‘ •_:
(a) Preparation of Dual Jai;.{ *

The preparation of dust samples is important sinoc it
,, . d.T.A. thermograms produced.

may have a profound e.t fee t on
We arc concerned hero with both tho inert and the test 

samples, and will diac isr. them nepuiat* y

(i) Inert Sample , . i  thermal analysis»
For quantitive differ; -

oho to s of the inert Just —  ^ ^  
tho peaks depend on the thermal conJacuv^ ...
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dust in the sample holders; it is desirable to use 
as the inert sample material which has thermal

imilar to the test sample as possible.
In practice it h ■ been found that calcined alumina 
(Al 0^) is a suitable material to use when the test

sample contains quartz.
The j irticle size distribution of the inert dust

the D.T.A. response.
For iuant.itive work it is, therefore, necessary to use 

lard • • • In the work moscribed in
this thesis * it was decided to use aluminium oxide 
which had been passed through a 270 mesh sieve and 
calcined at about 950°C. Calcined alumina ie slightly 
hygroscopic and must c. Kept either in a sealed bottle

or in a iessicator.

(ii) Test Sample;
The preparation cf the test sample will depend

on the nature of the dust, and also on the quantity

available. All ' ' ' *
. to eli linate coarse particles.325 mesh sieve ir. ora^r
 ̂ a fir’qt be ground down in If necessary the dust s.iou c - 0(,

tar. ■ sample ie thsn calcined at 0 0
for ?0 minutes in order to eliminate any irreversible

._ tne aUartz inversion.. i * ircorfcra with tne :tions that might intt.il , . fin the samplere is insufficient dust to

holder it is mixed in Known ^  th9

.... md in an
test sample and the diluent arv 

agate mortar.
(b) Packing of the Sample  ̂ j mto their res pec-

The test and inert dunts uie^l ^  ^  ^  al.fty8

tivo sample holders in the -a inff the test
, inert dust when changing

necessary to repack 1 u  ̂ ^  vertical
sample in the horizontal iaI block cannot be

, r.in.ee the nickel bloc* 
furnace it is necessary -> /separated ....

reac
If ther



separated froir. the thermocouples without disturbing the
calcined aluii.ii

About 1 gram of the test sample is placed in a watch 
glass and w« ighed. A plunger device has been L« . ned to 
ensure that the dust is jacked into the sample holders at

• pr • Dual Is packed into the barrel of
<X ^u

spat ila. The device is held over the

sample holder to be filled and the plunger depressed,
forcing the dust ' >"• When the piston
iq flush with the bottom of th; barrel the pressure on the
surface of the dust i ibout 3.75 pounds. Any excess dust

md weighed again.
The difference between the initial and final weights of the 
watch glass will give the weight of dust tha’: has been

packed into the sampl
f :0VC . . . came available only after

cycles H 145/10 and V 115/10 had been eoBpletei. Up to 
this point the dust was tamped down firmly with a glass 
rod. A of ilund»  cement 50 i>‘ Has. ter and
about 2 am. thi ^  »>. plaoed on top of tl-e nickel

fter t : ; ‘otod* '''
found to stabilize the fi quartz inversion Peake obtained

from this furnace.
(c) r a t i o n  of SQ-r1- HnlderS lnt° t,Urnag— !

(i) Horizontal Furnace: , j--
♦ i -furnace sample holderWhenever the horizontal furnace

j i- aiiould be resting
not in position .in the lutunct. rurp0se

+ nri that has been made for the p 
» " , ), than the
- Ct :• M ■ > Of 0 ' ' •',, th, holder is inserted

crucibles have been cfcnre* . ' ^  a3bgst0S cement
into the furnaoe from the r0'’ *

int0 the fumaee tub..
end-mounting fits snug . threade6 bolts which
knurled nuts are screwed on Tliesa nuts

the ond*-̂ lount:i•rl|=’, slide into holes in w e  in position
serve both to keep the sample h o l d e r ^  ....

- 67 -
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and to orientate the platinum baseplate horizontally.
The cylindrical ir.ttal cap is screwed in position so 
that the thermocouple leads energe through a slit in
i . ' re pi* ced in tho appropriate
arms of th< U-tu . in the top of the thermos fiask, 
the thin wires in the left-hand pair of tubes and the 
other two in the ri.-'ht-h.snd pair. The door is closed 
on the flask and the horizontal furnace is ready to 

operate.
(ii) Vertic -1 Fura .ce t

This ; unple holder will stand upright on any flat 
surface, its thermocouple lead3 issuing from a slot

cut at one end of the supporting tuba#
The ioor concealing the thermos fiask is opened, and

. . . .  plate under the

furnace tube in pushed back, the sample holder inserted 
into the furnace and the plate slid underneath it to 

position of the supporting 
tube is adjusted so that the nickel cylinder which 
holds the block does not touch the walls of the furnace 
tube. A thermocouple leads into the 

mercury in their respective U-tubes, the vertical

furn ce is ready for -*■ ■ •
(d) Operation of the D.T.A. n p 1

' 7  there . , programme controller In the apparatus,
it has boon necessary to determine by trail and error the 
power input that elves a oonveni.nt rate of te.per.tur* 
change in each furnace in the vicinity of th<-A, ,3 «

„  . ' r0h“. the record

should be switchod on and oil.
. +>,, operation ol the two 

Separate instructions tor

furnaces are given below:-

tl) Horizonl.a Furnaces dosoribed in
1. Place the sample holder an A • • • *



Section 2 . c (1).

2 Switch on the mains, and then the power switches to 
both the amplifier and the recorder*

3 Depress the recorder "Test" switch for five seconds 
in order tr. i :• tine the recorder.
Sot. the selector switch on t . amplifier to "Linear" 

■ a
5 Check that the recorder gears are adjusted to give a 

. . • . of 1 inch per mint te.
rnaoe selector to "Horizontal".

7 Switch on the power an i set it to 500 watts on the 

... ■ ■ tar by means of the -Furnace Power Control"

variac.
8, Note the time, say tQ.

Periodically oheolc the po »t ' th< furnace and

readjust to 500 t. if neo« a ■

10. If the approximate percentage of quartz in the test 
•ample io known, the amplifier range switch may he

100 or 50 00 necessary. If
it in not known, the amplifier should be left on range

fuTiscale deflection on meter 200 (i.e. 200 microvolts fullscaie

or recor ier .

Her meter, the result being positive or negative 
according to whether the needle 1. to the ngh

<■,1 i -htlv higher temperature thanthe inert dust is at a slightly n 6

the test dust or vice versa. position
, 7^ro" knob to adju»12. Use the "Set Recorder Zer

r. +hat with the ampliiier 
of the recorder pen, sue! ■ - deflection

,  h in the "Recorder" position a deflec
selector switch in tn
of about 3 0  livisions ol’tclL th# amplifier

13. Note this recorder zei o pos‘ -ually about
„ This is usually

selector switch on "Linear .

10, 20 or 30 divisions. y14 ....



1 4. At a time tQ + 23 = t1, minutes, switch amplifier to 
"Recorder" and switch on the recorder motors. Note 
the time and the furnace temperature. If it is 
desired to know the heating rate, the furnace tempera-

uld be r e »I every minute.

1 5. The ■ ild occur at about time
+ 7 minuter, a deflection to the right being 

obtained. The recorder mo tors are switched off at a 
time t^ + 12 or t^ + 13 “ tg minutes. The amplifier 
selector sv. . tch in changed to “Linear" and the furnace 
temperature recorded.

16. Set the recorder zero to about ,d , 80 or 90 divisions, 
on the recorder c u’t.

17. Switch off the power supply to the horizontal furnace
a time t + 5 0 = t , minute3 , and record both the 

time and the furnacs temperature. This is usually

between 770 and Do.
J8* • i 13 at a time t3 + 10 minutes and

switch on the recorder motors at a time t̂  + 12 - t̂  
te th 20 terni erature,

19. The quart t in should occur at about tine 
t4 * 6 minutes, the deflection this time being to ths 
left. Switch orf the rooor or motor t a time ♦ 12

..ton and record the furi oe temper; re. 
20. n  rt recording thue obtained may now

The metal strip which is U3ed to keep the chart t
over its rollers should be remove i, and r<-attach

in the recorder by means ofthe new end of the paper in

recorder door in order to allow the door to bo close 

while the chart i-; unroll in,,.

(ii) Vertical Furnace: .. , 4-,described in
1. Place the sample holder in position

Section 2 . o (ii). ( „Horizontal"
2 to 6 . Ao above, substituting Vertic

/where

- 70 -
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where necessary.
7# Switch on the power, and set it to 750 watts.
8 to 13- ^  above, substituting tQ + 40 for tQ + 20 in 11.

1 4. At a time tQ + 45 = t1 minutes, switch to "Recorder" 
and switch on the r.corier motors. Note the time and 
the furnace temperature.

1 5. The quartz inversion .ihould occur at about time 
t + 6 minutes. The recorder mo tor u are switched off

t. minutes, the amplifier selector 
switched to "Linear", and the furnace temperature 

recorded.

16. As above.
1 7. Switch off the power supply to the vertical furnace 

at a time t + 60 nut . Record the time and

the furnace temperat r .
titut m g  t3 + 20 for t3 + 1 0 minutes and

t, + 23 for t, + 1 2 minute. .
1 9. The • t rtz reactions should occur at abouu t^ + j

i recorder motors are .witched off at -

t. + 12 minutes an 4
20. As above.

1 *ec :

3. Assessment of th-j I - ___entis— :— — ^ °a-»-
- t l rvvealed thatAn examination of the literature

+v -»n field £ive details of their only a few of the workers in this fiei g
has made

methods of measuring the D.T.A. respons 
a comprehensive survey of these methods and the point tha 
stands out is that they are all somewhat arbitrary, except

very rare event of the base line before and after a peak be.n*
1 f.vGl In the case of

perfectly horizontal and on the sair.̂
t of the change of specific

quartz dust this never occurs on accoun -
heat and thermal conductivity of the sampl

-f-oi i -i ne structure.= han6es from the*- to the/. - crystalli  ̂ ^  measuring
In the present work various methods w These

^  the response. These
both the peak height and the peak area

will now bo describe 1. /(a)
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MnthoJ A
This method of measurement is illustrated in Fig 111,1 

for both the X  /■< and *->*»' inversions. A line perpen­
dicular to tho direction of chart travel is drawn through 
the apex of the D.T.A. peak. The speed of the chart 
travel was 1 inch per minute in all these tests. A 
distance of four inches on either side of this centre 
line is measured, and lines parallel to the centre line 
are drawn. From the points of intersection of these line3 

with the curve two lin^s parallel to the direction of

chart travel are drawn.
The height of the D.T.A. response is given in

microvolts by
a = peak height 
b = base displacement height 

a + b = total height 
The area cf the D.T.a . response is given in microvolt

minutes oy
1 + 2 = peak area
3 + 4 base displacement area

l + 2 + 3  + 4 ~ total area 
When it was found that either of the two base lines would 
have intersected the curve twice on one side of the centre 
line if drawn by the above method, then it vva*. taken 

simply as the tangent to tho curve.

(b) Method B.
This half-peak method of assessing the response is 

illustrated in Pig III. 2- Again the arbitrary distance 

Of four inches is measured on either side of
line, but this time the base lies from the J, ft

. n , cent'' ■* line. Peak
sides of the peak are only drawn

„tiv the same as before, and the 
height responses are exactly
area of the D.T.A. response is given by 

X  = half peak area 
a  *  /3- half peak area

, . - _ total of half P*ak areas 
&L- - f ~





I l l,  2 iSSESSMENI

- ve
V

D i r e c t i o n  of  
c h a r t  t r a v e l
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show

It should be no tod that this method of assessment 
was suggested to the author by Prof. A. L. Halos. It 
later cainc to hi3 attention that a very similar method 
had been developed by Sewell (private communication via 

. \L. hi.- theoretical work on D.T.A.
(C) Method finally adopted

While working with various prepared samples of 
quartz» the above raeth ls» and e ipecially the second one,
. t .. md • give quite good results. The reason for 
this was that for the.-.e e mplen, the base line of the

• ve a large slope. This was 
not found to apply to some unknown dust samples that 
were tested, and it became necessary to develop an
■ . • . 'v\ metho i ef assessing the response* Fig III

3 illustrates the met 1* Th • ise lines have deli­
berately been drawn with large slopes in order to 
how methods A and 3 could give erroneous results.

. r ms are self-explanatory. Once again the

centre line from the I X of the peak has been drawn.
As the peak is usually very shar; , this point is ec-sy

. base line preceding

the reaction is more stable than that afterwards, 
this reason the -t - base line is extended to meet the

, . r , fi . -» i inversion, and the ' base centre line for the J-“v
line for ths * nv< r • - 
then the *  - base line half peak for the *  - M  and the 
... base line half peak for the />->+ change. The peak 
height taken is the distance along the centre line fro, 

•< . infc-rsection with the base
the apex of the peak to it.-.. ^o)

, hv Grimshaw and Roberts
ie. Thi •• t ■

... of their D.T.A.
on the inversion as a ^ *

a thov report that it gave
measurements on quartz> m
them a linear relationship between peak height an

percentage quarts. n fo u n 4 that eepeoially
In the present work i / f o r ....
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for the horizontal furnace, these base lines, although 
sloping* have b< v ry s1 ble, There is considerable 
+reoretical justification for assessing the response in

y f firstl; becau the sloping base line is caused 
. chan ' uf quartz with temperature,

J

.,nd secondly becau e the ho- t reaction is actually 
co"i'iljte before the .return of the curve to its new base 

1 ; ■ re r , mo s 1 • t -' »

and not the height, that j.' a measure of the heat involved

in a re action.
Some nea : iremenl ............ " r rad

i . it is really

only a slight modification of that given above, and is
illustrated in Fig III. • - - “eight measurements are

. .. the fcaee line after the
peak is above that before the reaction, the base line is

r thoX-v inversion.

Whore it does not return to the same level, as for the
th> traight portion of the return v . ar1 iversion, the sxr • ■

. • the base line. In both curve i3 produced to mtcr&ec
* qnrr of the areas markedcases the area measurement

/»AV, f u j r>r»o s o ri ̂ work ss. . not adopted foi
■ nr, war less arbitrary and 

it was felt that the ccr: re
. lv located than the straight portion could be more preciscli ioc.it

of the return curve for the reacti  ̂ ^  ^
A few measurements were also made on the *  /

the base line backwards to
reactions by extending tr ,

line, hut these were disoon intersect the centre lu ln
-> v,nqp linu aftt<r ^

to the instability of th
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due

l f 0 1(d) Comparison of results obtained-- - -

1=01 . r  p l a n i i a o t e r  ---------------------  , t y  m e a n s o f

Initially all area m e a s u r e m e n t s  wer. <-
was assessed at leu, 

a • r Planim< ter* ‘•o!‘ 1 ' ( maximum variation

tin is, and it was f > 1 Lt* C *** /of ...
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0f 2$> could be achieved. PI mimeter work wr, found to 
tie very tedious, 'ind it was thought that a much quicker

trace the Ij.t.a. curve:.; on to paper* 
out out the portion for which the area is desired and

iremenl sated that 1
method was promising, especially when it was found 
>ssible to print U ...... tr c rectly from the

,

Ten square-inch pieces of paper were cut from one
, nd s:v re-inch pieces were 

• ■ ren1 ts. »ere all 
result tat - lo - "as

found that the coefficient of variation for the first
■, and for the second 3 .0  per

cent. 1 ■ ; ' rJ
■ .tout 1.5*), if one odd ■ ■

. . .  tified, as this reading
may have been due to inaccurate cutting of the paper

veral re. cf pep.r . r« k.pt and weighed
at intervals, sometimes on dry and sometimes on wet days.

? M-vrl i niTQ WRS Ifc SS 1 pci*The total variation in these rt - 

cent.
A number of comparative measurements of the areas

+v,pn made by these two methods,
r the D.T.A. curves

r .,u nacer to microvolt minutes 
converting the weight ol gr - ,

of the 3 0 measurements mention
by means of the average ol the ,.„1TePH

lvsis of variance on these i& above. A two-w-iy anti}-' -
v fhp statistics Department o 

was carried out iy 1 5 1 , tween.,,i i hat the difference between
' ry’ ' -ot significant■ i i was not oXii11... a.i.,1 +wo metnoaa areas as obtained bj the

at any level. . - r,..lor
>nts obtained by weighing

.

should therefore give the- i — u ^  ^

t 'r method is
The accuracy of the planing  ̂ +nire at least

, that these readings take 
per cent, and the 1. <c /ten....
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ten times as long t,o obtain has led to the adoption 
of the weighing ;■ th< i wherever possible, it has been 
suggested that • * polythene she st» which is not
ff •• i by humidity and has very constant thickness,

tccurt cy of the method, 
but 1 hor • bis to test this.

. . . . __■ ■■ ■: :■ ■ ■ ■ ' ■ ■ ' ■ : : ̂___ >. 1

tv script! .):■ ^-l.-t.-
A largo d e a r  ^u.rtz crystal was ground down in an

■ • ass thr .After
1 tr nt to eliminate iron contamination, 

t_ v. c .lein. d f.r 0 minutes at 950UC. It was
£-ized under an optical microscope, and wa3 analysed by

The sizing showed that while 60$ of the du^t wao 
Miller than 6 « Jected surface diameter), 13* was 

at as 97.92*. t X-ray diffraction 
87 and 10? par cent. 1 -

due to the coarseness of thi;1 sample relative to 
X-ray standard, »9* of which consisted of particles with

a diameter of less than 6 microns.
o using 6 differentIn this seiies of testa, 2^ ^ .

packings of the teat sample were carried out on the

horizontal furnace, the equivalent figures for
ce boing 27 cycles and 8 packln .

i the *0 A  and the fi -*Measurements wore made on
, . v \t nil the methods 

inversions, for height:- and ar«-' -
i-i rt(,f For convenience,

described in Section 3 d  this c
3 t-i t a  H I B ,  V IA  andthe data sheets have boen numbered HIA,

„ , furring to Horizontal, V to 
V1B respectively, the H r<-f

, This method 01
Vertical, A to *0 ^ / 3  and B toy •

u + and Will be adopted
nomenclature was used throug ou » 
for the Tables in this chapter.

/The ........
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The result;, cbt lined wore statistically analysed 

by s1 lard . ild 3erve no purpos0 to
LI 1 ■' ■ ere, only Table III, H1A

.

• ■ stical data is given in a separate table, 

b) 5xf orimental Result a
As mentioned above, details of only tho sL r  

measurements on the horizontal furnace results
11 will be observed that twel \

D.T.A. cycle:’ were conducted on one packing of 
the test sample and later, fter reconstruction 

of the sample holder mounting, a further 10
ther I eking. El • cycle:- on the 

i-arr.o packing were conducted on the vertical furnace, 
-.ad these were use: *o calculate t’-.c within-packing

. . . .  ■ •
The criterion in a judgement of this nature 

is the coefficient of variation which is given by

the

t.-m-l.-ird  ie v ia t ip n  x ]_Q0
mean

ai >• r ed as a percentage. These results
are grouped together in a convenient form 

Table III, 1.

/T A iL E  I I I ,  ar



TABLE III, 1

rn-F. F IC IS ..T 3  OF VAKiA^lOh’ OF :'EJ AND AREA READINGS

Parameter
Measured

Horizontal Furnace Vertical Furnace I
. Lr< • Second Packing First Packing
«L s r< • X. ' /V- -» a —f /_

Peak Height 

Total Ht.

1.1  s

l.oe
1.10 , 0.89 
6.93 L2.21
1.38 . 7 '

i - .. i - - - —L

1.59
13.43
l.<

1. 20 
13.95 

1.25 
--------

! ! .1.... .L .  . --------1

j- base line • j

i j, ; 

_
------

la.58

1 —  -----

Peak area ' • •• *

3aa?eaiSP1' • • « • «  » • ? £  ..

9.18

13.31
4.58

5.01

15.64
6.11

j--------

• .re*:. • #

7.17re;
p6̂ lK UI*GCi • * * - | j -w

.

17.46 

7. M  — gg

8.45 

8.56 

6.24

base line 
£ peak area

I/?- base line 
£ peak area .

11.05

3.78

10.0(
J. 4

[c) Discursion oi’ results.
. immediately rev*al themselves.beveral interesting ieaiux 

Firstly, all height measurements excepting those for the base
displacement somewhat surprising - W  much better reproduci-

i for the i eak area*. .
bility than the corresponding measur u

. we are most iiv r
The figures underlined are those m

• i thP wit1 in-packing variance is 
These show that for peak heLgh °

for* the areas it can be as much
less than 2 per cent, whereas

pfteient of variation of 11.05* for the r oent. The coefficisn
half-peak areas can probably 

horizontal furnace U  ~  base 1 „
1 tin.es as much as those for 

be discounted since it is near y - reckingor thiB furnace. The within-paoKing
the other area measurements * ,, ,, ....
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variance lor these areas is of the order of 4 per cent, 
or twice ' . large i. that for the heights. Secondly, 
there i.' quite o: viously a change in the readings from 
No, 17 onwards III, ... • Lnt • • • ich

• sample holder mounting began.
This in :icates tu .it should the differential thermocouple 
wire ever have to to repl xed, the apparatus will require
recali ̂ ration.

A third point cf interest iti that the variances for 
the horizontal furnace readings appear to be slightly 
less that those obtained for vertical furnace readings. 
This ir surprising, in view of the claims that have been 

for nickel block sample holders in the literature.
:t must re observed that the readings from the platinum 
crucibles were slightly more than one-and-a-half times 
as mucii an tho. e fro- the nickel block in the conditions 
under which the r Jjetive furnaces were operated,

.. to Table III. H1A, the readings in row 
. .. . md 25 were obtained on the same

result! ■ U  ■■ :r" In °ther
, ., . iperating conditions of the apparatus were net

r. rhP other tests, Since the furnace quite the same as for tb otn
, An inspection of the

n.io-inn is of considerable.. nce. This conclusion is
♦ o, qirce it means that two cycles a practical importance, sii.ee

s furnce with confidence, day can be conducted on the same furnace
n i tions carried out on these The statistical calculi

,,nt between-packing differences 
figures also showed th<

tpd for by random experimental could not be accounted for ,
, p in this analysis they used an F variation alone. ln

test
_ 1 1 ' V  11 --i- 

F " (*-.)
/where ..-•••
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where X l  = mean of the o th packing 

o '  L = within-packing variance 
X-. = weighted mean = L K l X-

—  ■ I u
£ t\s a*

'/v, = number of cycles 
K = number of packings 

j.iie "is " tor all but one of the parameters tested in 
this way proved to I o n i.-nif icar-t, meaning that there is 

between-packing variance (f-  j. Each mean is 
therefore subject to a variance

7V* being the nun;! or of cycles from which the mean is 
taken.

The results above were used to plan the tests to be 
described in the following section in so far as the number 
of packings ( l \ ) and trie number of cycles per packing (v) 

eac v  • sample are concerned. The variance

of the mean is given ty

k  (<r* r  ^  )
K ri,

The value of this variance is more effectively reduced by 
increasing K then by increasing^. It was therefore 
decided to cary out 2 D.T.A. cycles on each of 4 packings
ol sample rather than 3 cycles each on 3 packings, as

the original intention*
One last point in connection with these preliminary

ulta ooncerne th. comment at th. loot of page 19,
,, j successive runs on theChapter I of this thesis* Sin

 ̂ rin not chow any tendency towardssame packing of a sample
a lower D.T.A. response, it is extremely unlikely that
some of the / &  - quartz does not revert to *  - quart, on

, tf.ig on a particular packing
cooling. Also, the i ira

, ffer much from subsequent ones. Were does not seem to diiier <
i r-i hg more inclined to

it to do so, the author w
o to the slightly hygroscopic 

attribute the difference
calcined alumina. E/en

nature of the inert materia > /though ....
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though it is kept in a dessicator, there is still the 

possibility that it might absorb a small quantity of 

mo in i a Joulu only be completely eliminated by

re-c ilcining the alumina before each tent.

5 . Calibration Tent.n:

(a) Description

The purpose of these tests was to examine the 

linearity of the D.T.A. response for the various 

parameters measured and to construct calibration curves 

for the apparatus by means of which the percentage of 

mknown teat sample could be estimated.

For this jurpose, a pure sample of superfine Dow son and 

lartz w chosen as a standard. Microscopic 

sizing snowed that this dust contained no particles of

I -eater than 7 . » and that more than 70# of

I a dian.eter of  ̂ « or less.

Using this dust as a IQOfi sample of quartz and 

minus 270 mesh calcined alumina as the diluent, samples 

containing 80, 60, 40 and 20 per cent quartz by weight 

wer< prepared. Two cycle:- on each of 4 packings were 

carried out for both furnaces on all these 5 samples 

(Noe. 10 to 14). The responses on the 40 D.T.A. records

obtained from each furnace were assessed by all the

} 0f this chapter for both

methods described in section i

the JL v  and tin '■ • ;onS*

Since the . f f c t  of pa«*in« ^ ved t0 *  ,i6ni' 

ficant, it was decided to try to correct the results to

standard mass. : ■■ o f  the formula

X- - .Jr.

V Jt SO

where t - corrected response

rnr the uth packing 

X c * response ior trie

^ucit in the Ith packing.

m c = mass oi dus

vttrarily chosen, since approxi

The mass 250 mgm was ar

_Ql different samples could

mately this w e i g h t  of seve
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