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Little, if any, rork hks bean dons on the 

heat oonataate of em36 pine gum, and swh informa- 

tion is of rrrlue in deeigning stills for obtaining 

the turpentine aad rosin. Work waa begun by the 

r r i t e r  on sgeaifla heat i n  1931 and nrs  mbnitt ed 

for the degree of  Baxrrhelor of 8014noe i n  Bhemioal 

Engineerirag.' Thie work has been oontinued and re= 

nioaa here with thoee on vapor preaerr;ire.! 

aPEaIna PlElTt 

Ths gum are8 i n  the aruds form was from 

#hob pine trsae near Bronson, L e v y  Oomty, T l o r i b 1  

It rm rae~xred from a. Y. 0 ~ 8 ~ 8 . '  

The apparatus oonsiet ed of an lherson 

t ype  cralorirpcrta2 with neoessary thsmomel~errr and a 

bra68 oontaine? for the gum. The teaperatu~e 

ohaago~ of the eoataiaer wa. measared with r llO00 

themoueter graduated in tenth8 of s dQgres an8 

oelibrated sg&la& an heohuts thelrrrorreter. 1Ja@ 

temperature elmage of the oalorimstez . k g  aeamu?ed 

with a ~ l m w  themometer. Since the bhsnge i n  

t a p e s a h r e  of the oantcriner i r  abowt t em t i n a s  

that of the oalorime~ex,  it is e a r n e d  that the 

gererrr0aga errors with the two fherrorretsrr rill 



be approxine&% sly  the same.1 

&me were firet made t o  Ustarmine the spe- 

erifia heat of the brass oontainer. Ipproxirnataly two 

l i t e r e  of  mter, waurately weighed, were plaked i n  

the niokel plated iron veseel of the oalorimeter. 

Thie resas l  ha8 a water equivalent of 30 granre, The 

container far the gum m s  heated i n  a rater bath t o  

a conatan* f uqmrature. The t mpsraturea of  both 

oalorimeter and oontainer were read arPa the  aonttliner 

quiorkly immersed i n  the water of tihe salorimeter, Ps 

aooa ae equilibrium m e  set up, the final temperature 

was read asd enbtra&ions gave the ohangee i n  the 

oa3nrimetaz a9d oontainer, By mesa@ o f  data k n m  

the apeeifia heat was oaloulate8, BTumeroue rum were 

made for ahdeks, 8881ple oaloulation: 

2171 * weight of water in salorimetar 

* @  gms - water equivalent o f  niokel vessel 

2206 gmr = total  

1677 gas * meigat of b~888 oontainer 

LD87Od - temperature ahmg~) of oalsrinetar 

~.43l@0 a taapersture ohaage of braes aontainer 

Beat in - Heat out 

8206 1 1;'O87 - 1B?% X 15,21 X S 



Values of @eoi f i e  Heat of oontainer: 

.0~38 .~)93a . asas 

.0941 0960 ,0934 

.0937 .0949 00940 

m093i3 dl942 0843 

.0938 

The average value of epeoiffo heat i o  .0939. The 

contaAnez wei@e 1877 grime, thaa giving a rater 

equivalent of Iff7.57 grans. 

I077 X 00939 - 157.57 

liter satisfwtory oheeha rere obtdned 

for the aontalncrr, it r a ~  f i l l e d  with gum and rnna 

were aa before. The speoifio Beat of the gum 

rss figured am shown in the 8aapfe eslmzlation: 

2246 gnr - weight of water i n  oerlarimeter 

l67.'57 gmn rater eqgitalant s f  eontsliaer 

m1)41.5 g~ -9weight of gum 

30.b $ars - water equivalent of niokel rssraal 

2.43800 = temperatare 0-8 of the aalarireter 

84.b596 temperature o w e  o f  tha gum and 

001it8iII@r. 

Heat in - Esat out .  

( a a e  + so) (a;-) (1) - (157.57) (1) ( a ~ s 5 )  - 
(241.5) (0) (84.55) 





The experimental dktF8 are pre~eatetd in table 11. 

meoificr heat8 a* rounded temperature6 as taken a m  

the o m s  pIet t s8  betreon epcroific3 heats asd temper&- 

ttlree are rhom ia table 111, 

Tabfa II Table 111 

?@qjpm *eeif i o  - Heat 

It waa notioed that ~tlooeosive tuarr wing 

the aere sample af  g~laa gave deoreaeing ralueo for the 

apwifia heate, but that ruse with fresh s a l e e  

ehwked fairly oloeely.' Upon oontfnuecl heating, the 



gum apparen$lg dseomposed sn8 a maall  portion of the 

paare volatile sondituent s secape4. The oontainez 

oodd not be matla absolutely gas tight. It may be 

seen from the omme that the epeuff i o  heats inorease 

with inorease in t eaperature; 

TIPOR PREBWTRE: 

TI34 gum used i n  the vapor preesure experf- 

llaenta uae aimilaz to that uaed for apeoi2io heats. 

In determining the vapor pressures, the work of John 

~hipmml,  mioh is s modtiioation of that of b i t h  

and ~mzira',  m a  fo l lwad very cloaely. Ohipraant s 

apparatw, a8 ahown in Ftgura 1, was aeed  

Preseoree below atmoapherio were lereoured 

with s aentral Baientific Oosppsnyta 8 i v w  pump, and 

pressurea abs~e atmoapherio mere seoured with an or- 

diaary bioyols pmmp. The pressnre meaeursmenOs were 

naAa by asme of norottry arsnometsra,: The meter bars 

of thass mamlistere were thoae used by Chipan Ihtah 

had been ehaakad with high grade @-keel eealasa. If 

the preemre or vm'tlum bewane too  high, adjustmen% 

oonl& be m e  by orwking the relief ooak @ O V t o  let 

air in ar oak sf the syetesn as needed.' $n or&inarp 





mercury barornet er rrae peed' for det ermin%ng atmospheric 

presmre, oorxeation being for tempera-kure. 

A llOoll themmeter graduated i n  tenths o f  

a degree rat3 need for temperatures rtg t o  ilo0a and a 

300'~ thermometer for higher values. Both were oali- 

bra* 88 against Ansohut a thermomeQars.l 

The appazstus rrae aheoked by determining 

the vapor praesuree o f  water. Values obtained 

oheoked within the l i m i t s  of experimental error as 

shorn i n  Table I. 



TABLE I 



The bulb UIr of  the ieotexiiaoops as shown 

in figure I wao f i l l e a  with the ornPe gum and sealed 

eff,' The isotsaisoope ma then aonaeoted t o  the 

masometer syetem and inmereed i n  a 1500 ao beaker 

of mineral oil. The bath was stirred by a emall 

elsotrio motor. l a  eaeh run m e  started, the bulb 

@A@ m a  boiled out t o  insnre removal of all air. 

r on eider able material rent over into bulb UEs. By 

oazeful lann.rpuhtion of preerruree, most o f  %hi8 

material waa f oroed baok inta @A@, leaving only 

enough in the U tube t o  eerve ae a ~a~3nonreter. The 

level of th8 l iqu id  being the same In both arate of 

the V tubs ahorr8 that the preeaare i n  the manometer 

eyetom i s  the same a8 that over the gum.' The vapor 

pressure i s  the sum of the manometer reading and the 

atnospherio 

The tmparature raa held ae nearly con- 

e t m f  ae poesible unt i l  several reeLdinge were taka.1 

After aatirftwtory oheoka were made, insuring a 

daf ia i t  e oonatant temperature throughout the gum, 

the bath rae heated t o  a higher temperature and again 

held omataat r e  b e f o ~ e  until reading. were made.' 

eare uem awemarry t o  be sure that the l iqaib  in the 

U tube a d  not return t o  bulb U s ,  &ould the liquid 



be foroed brrek into HA?, air would alw get in and i t  

would be neousearp t o  again aolgpletsly b o i l  out. 

Tablo fV &ova the eqerimentcll valuee o f  

rapor preesnrer at diff @rent temperature%, And Table 

7 shore vapor greeeures at rounded temperatures as 

%siren *om the cumre.' 

Table IV Table V , 

Temp* 8. P.' 
00 - fn 1Q[ Rq 

Teapo' V* Po' 
- O e  - *.uu Hq 

50 130 





I t  r a m  observed that oheoke oould be eaai3.y 

obtained if the liquib uaa not allore6 t o  return t o  

the bulb ?,A?*' If i t  did return and n s  boiled out 

again, the r@salta then obtained were oonrribsrably 

lower, The gum is a srixturs o f  a number of volatile 
- -. 

aonstituent a. Boiling parmlt e the more vohtile-.onh 

t o  emape, learing a reisidas l b l o h  ham a lorex p p p  

proemre. lhlM made with new aarplaa aheast% f - a r l y  

well, Fable IV & w e  bow the vapor presaurs muld 

fall off whsn the erne aapllple aas rapeatedly used.' 

The, bath easlsd. at the and of' saoh working day, %has 

larerilag the ratper pra~srrre of the gum and the ma- 

terial fn tho D *ube m e  forosd baoh into bulb Urn.' 

Boiling out was nsceasary at the beginnlag o f  each 



bI8UUSSf 08 t 

Thi8 uork is done with a material which 

is a ~ d e  - U i r e ~ t  from the pine tree, E w h sam- 

ple rill be slightly different in  oornposition and 

henoo give falightly different values for the heat 

oonstants. Heretofore there has begn no rork done . 

in thia subetancte. Stills have been made with no 

regard for eoimtif io  design,' Since the ones in 

w e  gave fairly good results, no one rorried about 

the aatter. The value8 herein contained sre  not 

~ubmittsd as true for any gum,' They rsra obtained 

on thie apeaiiia saapla of alseh pine gum, The 

values for other gums should approximate these.! 

In all engineering design there i e  a faator of 

safety uhiah would more than cover say mall dif- 

f erenae between these values and thotag of  sane 

other specifio arude pine gum.' 


