
He point.: out that i » ir usual to replot the 

rerultn of D.T.A. thermo jr. ims in order to obtain 

different i .1 temperature net sample temperature 

The temperature-me .-uring couple i:- usually 

i o: i ti.oned in the inert sample, in which case it 

fori.u-. j” . 1 ■ of • he diiTerenti tl thermocouple, alter­

nate - of the differential and furnace 

temper u r ; ;ei:u; c: -lined by some switching device 

A1 tern.- t vely, tne : e:; nerature-measuring couple is 

posii.oned : n * separate container filled with an 

iner ■ ■ ? erial.

x ....;• couple h . • :r o ' of ..-en teen constructed 

fro l a  inn: - er * . 1 tinum - 15/i rhodium v/ire 

:• :n • j • . r, 1 . e. .f. of thin material is no 

dis ..av n.f. :e for : empemture me inurement and it is 

v..rv a n . t: 1 e . ‘.Vher ro; ortional control is used 

:'or the r :e o:' tern;. uro change of the furnace, 

thi. eovple ir. used a. the detector.

( c ) l i c v t m ;  P ^ograr.me -Jontrolle- .

Many w'-.rkerr. haye stressed the importance of a

in:: or.:, r e o: nev.r. or .rear te D.T.Ji. work,

( t' ? )
.tl though P. rk and flamer / state:-

"The heating rate ir critical only in the sense 

th.. * . ; ..as. to be the .-..me from run to run in a

■ive.’. Ini'Or tory........ 1 rtr.ii,'ht line heating

cur-.- ir i ref erred for it is easier to report, 

iltbou .. liy -i i not n requirement for

good remit,:-. providing whatever heating pattern 

' ■ u. od lw IV. e t ! t.i v e . " (Pa “e 170).

Mackenzie ̂ “  ̂ and Vebb ’  ̂ ;ive with the above state­

ment, : nd th i,■ seems to ape_y especially when we are

• ’ rested in only a limited temperature r. nge*

- 36 -
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Methods ol' fu ulatin/' tj.e ie .tin/' rat<2 have v a r i e d  

froi L f  to fully a u t o m a t i c #  T h e

most {'simple* mo ;0 d 1 - to .djust the power i n p u t  i n t o  t h e  

f u n  ico from to time, but thin is not very s a t i s ­

f y .  A  ommon me ;hod is to use a m o t o r  d r i v e n

v a n  . ble tr •. -former vaisi reaser the v o l t a  .e a p p l i v  1 

t o  the furn •. .. r determined rata. T h i s

i.s fairly sat:1; factory up lo .bout 9 C 0 ° C .  i f  the v o l t a g e  

supply i:. s' abilized and the heating element is n o t  o f  

platinum, whoso resi: tance does not increase l i n e a r l y

. thod Is that which

employ. M e  ac mail furnace temperature to control the

tred either by a  o f  

proportionally controllii: the average p o w e r  i n p u t  t o  

the fira.ee, or else by a; lying a fixed v o l t a g e  t o  t h e

. ii re sing periods* The d a n g e r

thal hey will c m se A.C. pickup 

by t ■: j  d if fere?, i - .1 thermo-oouj lo to interfere w i t h

jert >s of recording equipment.

:>Pw-:al ;,rec • : * Lons must be ido.'ted to avoid such 

. . okuj .

P r o  : r - e  c o r .  t r o l l  i n .  *• n i i p m e n t  o f  t h e  m o t o r  d r i v e n

Berke3 er 

M e r . j e n t  ; r  a d  . S a n t o s ^  \  G r i m ^ 1 '  ̂ a r .d  P a s k  a n d

(»' 6 )

W - . r n o r  , .vac s . ,  ! • f u l l y  ■ i t o r .  a  l c  p r o p o r t i o n a l  c o n t r o l  

s y .  t e r n s  w e r e  u s e d  b y  G r u v e i * K e r r  a n d  K u l p ^ ^ ,

Webb' '  v Grimuhaw and R o b e r t s  i n

theJ r re; Ly to discus. Lon 011 this paper s t a t e  ( p a g e  66):- 

"Our own view.- a r c  that even p r o p o r t i o n a l -  

O i i t .rollers tend to produce step-wise h e a t i n g -  

rate. This ever-changing heating r a t e  c a n

/ s e r i o u s l y 4
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; eriously affect the ivc termination of 

, r . . A c Lmportant consideration is

that v> r: il true line ar cn to of the furnace 

t«. mpcr- ture coul i t a anired, ti.j heating rate of 

t:.. • caiman c-'Ji never r». lin ar, by virtue of the
tie 1 La c & •

The c.T.-nt : 1 r air :.ent .• •• amoot? reproducible

by input into the 

used the 

found 

furnace to 

700 C.

( :) I . : r- a: . :i J. a; - __a ■- aacor r .

c observing 

*11 differential

:• In the lust sample.

on a

a v Iv i. : t r a i • a a . i by I. erkolharcerv~ ' .

•

11 • r.ot. worthy Mi .t -.11 the. o workers were making 

,rv ».: on • .. - vary . n  \1 -.ermal effect produced 

«• rr • av-ar ai ai. r : la ar obtained a

i fi • ‘ . a a. ty of a out 100 ;:im, for a pure

• a i . ]> o:' a r . , Vh ; 1 .r.i‘ .aavi and Roberts

0 ,0 1  

A a 1hod for 
r-M«t, in*, ia : photographic

> t i r.

it requires no 

a r.1 tr--.ee obtained simulta­

o Ivi n1 es ar< that it

/is very • • •
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is very cumbersome as it requires a fairly large light­

tight box *nd the record:; hav„ to be processed before

used#

Paust^'^’, Grirn^1 '̂  and Grimsh w .n.i Roberts being 

workers the me1

by far the most fr juent-ly favoured methoa is by

• ■ric :en recorder.

1 i*’•» the very t ig ■ Iv. ntage th: - the r-.cord can be watched 

wnile the thermal r. action a- taking : lace, and adjustments 

f ry •

recorders arc v> ry cacpc ivc, and commercially available

seneil Lvity for small  

. . ry 1 some 

pro-amplication of the 1iff\ rcntial thermal voltage 

•Ly that B.C. microvolt

Le»

. . . .

used by Boersma* ’ Grim( J ' ' , Gruvcr •' ■ 1 . Kerr and Kulp 

rjenberg and van San ten ', Pask and warner \

wet . • . • -•

ment gave a sens It ivity uf two inches at 600°C for a 

ratui rue . 

ty 

I c 1 Lon of 1 cm. for the - - quartz 

nd van in their studies

l ie

b )' tur i i ff r * r> ,

I-aak and 'warner f n.anti on the use of X - Y type 

. . A . . In those a trui

chart 1 . u ! varies; with the rale of temperature change 

in the furnace, true obt

lifferentia3 temperatur n erature curve,

/Kracek
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Kracek leseriK i a special potentiometer system that

■ ■ • . states that temperature

■ . e #03 C were easily detected*

Final choice of the liffjrentif.il temperature 

recording equipment dept . 

but the electronic recorder system seems to be ideal

f V O

for routine w o t k .

a .- . :  v  : T a l a s o r a t o r y

The foregoin*' tiscuasion indicates that the choice of 

the a. * .rutus for • particular ajplication depends as much

results .have been reported for widely different types of 

j juir;:.unt, ■ ni careful control of the experimental techniques 

.r.sloyed in oltainin therno^rams is probably a much more 

significant factor in ie ;;er;::inin,: th j accuracy and 

reproducibility of th results.

. . . . . .

at ] sr. tas jiscusse-d in t ac previ-'uo suction, a brief 

description will Le giver of th*. main features of the 

. iuip-. nt a. . mil., i f r t. pr. s nt work,

(a ) Pescrirticn of Apparatus :

"."r.j ’Di fferential Therm .1 Analysis Apparatus”

(sou Fi . II, 1) .in th Chamb r of Mines Research 

Laboratory was developed solely ior making measurements 

on fairly sm .11 las1 sampl- s containing unknown amounts 

of quartz.

Thu components of the ; | para t us are:-

(i) Two electrical tube furnaces, one with

its, :x i horizont. 1 and the other vertical. 

(See Fi;;: II, 1).

(ii) An A.G. Power supply (220 volts, 50 cycles 

per second) controlled ty a circui.-breaker 

labelled "Mains" (Fig: II, 2).

/(iii) An

(28)
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(iv) 

(v)

(vii)

(viii)

(ix)

An "on-oif" switC'. .or controlling the pow^r 

ly • • rnac . . fun • t elector

■ vitch which iirect;; the ovver to either the

(Fig: II, 2). 

.. twin- • r-Voltmeter. . tl» I .

A "PurnaCv ?ov. . r Control" v ri:-.c by means of 

v-hich * ... ;;ov\or to c iCh furnace can be set at a

• rv. k ■ rminoi value ueii;g the ibove Wattmeter..

furnace. There are two 

; ‘irs c; lea k , • rc I r. : black one of fairly

• r re, bl

:m-_ vho.'e vr'j trading or. :..j consist of strips of

Ehe resiactive

1. .. lders will be described in a later 

(Pigsi II, 3> 4> and 6). 

h wid< rmos flask containing water at

room tempc . top has four

-• let into it. fill

Two of these morci 

tuber form tno cont ctr for the iifferential 

thormocoupl lea is (the thin wire), and the 

other two contacts for the temperature-measuring 

. . 

A ". i■ ;r- " t.r, graduated in

legr . . This instrument is designed

for ■. i 1'. inum versus platinum - 13$ rhodium

. . .

contacts at the back of this meter lead to the 

U-tubei . (Fig; lit 2)*

A ML rtl rup" s1 ibilized D.C. micro-'olt

/amplifier



FIGURE II» 3* II AL 1,v : A. . LM H 1* 'i'-H : ■.___■ .  ̂ ■ ~ * •-'■u-.*
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