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Light 1iytlroccirl)ons n p p r  to be iilniost tlic sole 
Pine oils iidiiltcrniits used for coniiiicrcinl tiirlieiitiiies. 

iise tlicir prescncc iii tiirpeiit iiie is objcctioiiiible. iis tlicy 
net iiiore powerfully oii tlie skin niid cnwc coiisidcriiblc 
iiifliiiiinintioii. As \'illelitti litis stilted, iiicrc sliciking of 
tlic oil with liiilf its voliiinc of n soliitioii of (i Iwr cent. 
of iotliiio in cnrboii tctriichloride niitl siibseqiient liciitiiig 
in i i  \vntcr biith for one iiiiiiiitc will givc 11 dnrk grccii 
coloiir if piiioliiis iirc 1)rcsciit. 

~'o/ttrit/ietry.-Oii tic'coiiiit of the prcscnce of varying 
'niiioiiiits of liuvo niitl tlextro-rotcitory Iiiiicncs iii piire 
tnrpeiitines, polnriiiictric iiictlioda nre of very littlc 
service. 

Refroctirc i)tdez.-\\'c fiiid t l i i i t  the Al)lii.  refrnctonictcr 
ni id ,  sitliiii i i  ccrtniri riiiige, Zciss's I~iityrorcfriictoiiictcr 
givc invnliinblc- aid in tlie niiiilysis of tiirpciitiiics. Pure 
tiirl'ciitincs froiii vririoiis soiirces give rcfriictirc iiidiccs 
of 1470 to 1.474 lit IS, '  C'., wliilc 1iyclrociirl)oii atliiltcrciiits 
yicltl tigiircs vcirviiig iroiii 1.41 to I-IO lit 1510 C. 

Specific grtrchy.-Wic slwcilic griivity iiiriiisIies tin 
iiitlicntioii iiliiiost. its vnliiiible iis tlic refriictivc iiidex ; 
but i t  is iiot (is ciisily iipplicnlh to very siiiiill aiiioiiiits 
of liqiiicl. 

Speci/ir re/rfir/i~ii/y.-'I'licre is no spccial ndvantcigc 
in iisiiig tlic Loreiitz tiiitl Loreiiz foriiiiilii -.,----- ovcr 

tliiit of Gladstonc iuid Dale, --, for the spccific 
ref activity fnctor. (ir=rcfriictire iiidcx ciiid d=sp .  grcivity.) 
Coriipurcd with tiirpciitiiic tlic liglitcr Iiydrociirboris 
slio\v both lower dcnsitiea nnd refrnctivities, 011 this iiccount 
tlic clivisioii of thu hitter IJY tlic forincr diiiiiiiislies the 
tlilicrciice bctwecii the specilic refriictiritics of tlicsc 
two cliissea of botlics : liciicc we do not liiid the sl'ccilic 
rrfriictivitica of service in  the iiiialysis of coinincrciul 
t iirlwiitiiics, 
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\\'c obtaiii :- 

\Ye Iinrc bcloi~c iia two ntliiltcrciiitn, A nntl \', tiiitl 
iiiistiircs of tlicsc with 11 p r c  tiirpciitiiic :- 

Fmclioilnl di8ti/ldio~.-\\'c liavc tried dilTcrcnb forms 
of nppnrntiis nnd linrc got good results with Young's 
ro$ and disc still-hcndu, wliilc the Gliiisky form lins 
proved troublesome. By iisiiig n finsk oC nbotit 500 C.C. 
ciipncity, niid with n side tii1)c. for 100 C.C. of the tiirpntinc 
we obtnin sufficiently good rcsiilts for oidiiinry \rork. 
!rhc Inrgu ciiipty spce  m t l  cvcri tlic tlierriioinetcr stein, 
fixed n little I)elow the opening into tlrc side tribe, scrve 
to coiidciisc portions with higher boiling points. Any 
rcsidiic boiling at orcr 200' C. slioi~ld be trnnsferred to 
I I  wry  xinnll llnsk witli side titbe for fiiiiil frnctionntioii. 
\\'e Iinvc tried distilliltion in 11 ciirrciit of dry ciirboii 
dioxide but IIII\T obtnincd no ndvniitiige. 'Illie \-npoiiis 
which rim in tlic ordiiiiii y coiirse ot procedilie speedily 
iiiitl coiiipletcly drivc off nll n i t ,  nncl no npprccinble 
ninoiiiit of osidntion cnn occur. 

of Aiiicricciii '* Diiyliglit Iwtroleiiin '' :- 
The follo\ving table sliows our rcsiilta froin tlie 

-- 

T~llll'. 
C. _- 

1ffl.i-137.8 
-140.1 
-151.0 
-101*0 
-1u5.4 
-171.1 
-1i0.i 
-182.2 
-187.8 
-103.:1 
-108.0 
-204.5 
-110.0 
-215.0 

- - I . l  
--i20.7 
-232.2 
-23i.6 
-243.3 
-248.0 

-.,.I 

- . . . -.._c_ 

Voliiiiie , 811. gr. ' Ilcfmctivltynt 15i0  C., n-1 

-- 
2.6 
7.2 
3.0 
3.4 
3.0 
2.8 
"4 
2.4 
2.72 
3.0 
2.0 
2.8 
2.0 
2.04 
2.2 
3.8 
1.72 
2.04 
3.70 
0.4 

! 0.711851 1-4441 
0*8U08 1.4450 
0.8U055 1.4463 

' 0.80850 14405 
~ 0.8188 1.4514 
' not 1.1538 42 45- /,.L 

40 0.5550 
501 0.5505 

Ail hiericaii  turlieiitiiie oil siiiiiliirly distilled gnrc the 
follo\viiig ligrires :- 

The turpciitiiie oil  only coiiiiiieiircd to distil i i t  157' C., 
niid bctwccn this point iiintl IjI*Io, !)+S 1°F ccnt. litid 
~)iissed ovcr iiito :lie rcccivcr. 

!lo piirts 1) voliiiiiu of the tiirpciitiiie wcrc iiiiscd 
witl i  10 p r t s  rly vo~niiiL 1 ot the petroleiiiii niid tlic inistiire 
w i s  fructioiiiilly distilled :- 



~ 

to )ID ndultcrntcd with Iiydrocnrbons. 1.472 is tlic lowest 
rcfrnctivit,y for n distillntc from grniiinc turpcntinc, 
wlicrcns orcr 80 per cciit. of tlic distillate hnd to conlc 
orcr bcforc this figiirc wns rcnclied in tlic cnsc of tho 
nbovc inistiirc. 'J'hc distillntes froni tho ~ ~ c t r o l c ~ ~ n ~ ,  
tlic turpcntinc, nnd thc misturc niny bc briclly 
snnimnriscd :- 

Turpentine 
Petroleum. 
Nisturc .. 

I--'-'- 
90.8 i 0.8000 j 14716 [ i O . 1  [ 0 6 4 6 1  
22.0 , 0.7561 ~ 1*.48ll(i 1 belo\\'O 0.5584 
57.8 ! - 1.4008 j 00.1 1 - 

i 

i I ....... -. .......... -- .... __ 
\'bzcs bnscs his nictliodon tlic tlilfcrctices of tho rcfrnctivc 

indices of tho tlistillntcs olitnincd in fiftlir;. 
Let 11 rc~i rcsen~ this clillerc~~cc nnd Dd the diffwcncc 

bctwccn tlio rihmtivitics of I< r~nd C :-1)=(IC I I I ~ I I I I ~  c) 
(15th a i d  3rd distilliitcs). S=pcrccntnyo of forcigii 
sobstnnccs. 13=0*0032+0~0i)37z. 

Xnturrilly A to C nrc scnrccly nffcctcd, wldc C to E 
arc considcrnbly inllucnccd by .resin or rosin oil. T11c 
gnsolinc clnss of crdultcr~~nts will nnturnlly nficct 2\ Irlld 1% 
Pctrolciiin, wliilc r~~iecting nII t l io  distillntcs, \rill I I I O H ~  
stro~igly inllllcllcc J L  \\'it,li Lhc dillcronccs fro~n A to  C, 
VBzcs ussrrts tlint tlio qiinntity of cncli nddtcriint IIIIIY 

bo found froni I?- --- "*O? =P, wlicrc O' is tlic obijcrrcd 
diffcrencc C iiiitl A, niid z is n fnctor depcndcllt. npo~i 
tllc nntuio of tho r~tliiltcrniit uscd. 

' troleiiiii , .... , ... , ............ 0*0002 
!'o\vliltu spirit, '1 ... , ............ , o.ooao 
1.1Cllt ~~etroleillll .... , ............ 0.11028 
iicnrellc , ....... , ........... , , .. -wooao 
Curbon blsuljililtlo ............... -0-004u 

Substllllee. r. 

llclrnctlve intliccs 
I)is!il- nt Ifrl'C. 
II,t'% ----I ---_- 

I ~ I I I I I .  pentine.: Jlisturs. 
n t  O C. I I'ctro. Tur- : 

------I--__-- 

120-154. 1.418 1.478 : 14403 

--105'1*4255 1.474 14704 
-1011 1.423 1.472 ' 14085 

-1711 14870 1.4i05 1 4 i 1 7  
-1ua.o: 1 . m ~  1.4780 j 1..mo 
Over 

108*O°C. 1-10 I 4 D  1.4873 

According to  \'i'zcs, iinndultcrntcd tiir1icntinc ' g i n s  
for z, nil to 0*001, wliilst nlso thc vnluc for D is not grcntcr 
tlinn 0012;5, npci tlic initinl boilin 'p in t  is not losvcr 
tlinn 1500 C. LO tcst tliis inctlioi we trieti to ctistil 
turpcntinc nnd ~ictrolcnni in fiftlis, but wc wcrc not 
surpriecd to find onrsclres conlroi~tcd with ccrtnin 
diflicultics. 54 pcr cent.. of rcsiduc wnr; Icft by tho 
turpentine, nntl ivc coiilcl sec t l int  n t  200' C. rind ovcr, 
this did not distil, but begiiii to dcco~npo~e. Wc wcrc 
only nblc to distil 31; per cent. of t lw ~ictrolciin~ irncler 
205'' C. (400' P.) nnd i t  aiq~cnred t h n t  II liiglicr tcnilxrnturc 
only scrrcd to slo\c~ly split nl) tho r c s i d d  Iiydrocnrbons. 
100 C.C. of tlic turjientinc garc ns :- 

I'crrciitnpcn fountl. - ----- 
I)iatlllatcs. 

---L I'cttol 
3'urp.  J'ctrol. i i i  sniiiiii~. 

41.5 5R.5 0.31 

0 5 0  7.I 3-53 

-----I_ 

U3.0 i .0 2.10 

oo.0 10.11 04D 
87.0 , 13.0 1-27 

U I 4  ! 9.0 0.30 
I- -.- -- 

I_ ... 

nil. j .............. I 0  -155.5 
Pn.0 ................ lss.5-ix.n 
20.0 ............... 157*0-15s.0 
20.0 ............... i I5R-O-lUO*O 
?O*O ............... lU0*0-102*1I 

imm . -0o05a 
I.4il0R 
1.47147 , .00030 
1472lJ9 40050 

Instcnd of n dilicrcncc of 0 to 0~001 for (C'-D), wc 
find n tlilTcrcncc of 000003 : slio\ving n clone n~rccmcnt,  

T l l C  ~'Ctrolelllll (1.00 C.C.) ga\'c :- 
~ . . . .-- 

10.0 ! ................. j i m ( i - 1 5 ~ 5  
10.0' ................. I 155.5-102.; } 14B130 

0.0 1 ................. ia1e-205.o 1 ::::::: 
D4.0 . rePitluu over ...... j 
10.0 ................. ! 102*7-182*2 

1 ~ 0  

'lllic first 20 pcr ccnt. tlcdoctccl froin tllp aeco~id 10 pcr 
ccnt. slioaed 11 tlificrcncc in tllc refrnctirc intlcs ot 0.0121:?. 
l'lik fipiirc is in strnugc tlisn wxniont wit11 \'i.zcs' 00002. 
AS gnsoliiic is more nlncnit& to tllia I;intI of tlcatmcnt 
\vc ol)tninctl tlic tollowing lignrcs :- 

?o.o ............... 11-1-37.8 
iu.0 ............... 3Fa-m-1 
2o.n ............... 40.1-54.5 

14.0 ............... 1 1~0*4-1)3.3 
io.0 ............... i 54*5-00.4 

0.0 reiitiuc tivur ... i 03.3 . 

Tlic ~ i iso l l i i e  itself l int1 a rcfrnctive iiitles of 1.3794. 

Ircre tlic dilTcrcnrcs urc no variable thut no tlcfinito 
fnctor is cn~cirli~blc. ( ~ ~ ~ ) = O . O 0 7 S S  with  the ynsolinc, 
0*000!)9 \vi l l i  ttrr1icntino, iinti 0.0274!) wit11 10 1icr ccnt. 
of gnsolino hi t nrpcntinc. Siicli results iire quitc iin- 
possible for r:ilc\ilntioii piirposcs. 

!,"he IISC 01 .YO!W/J/~.-TII~ IJritish Pl~nrni~icolircic~ SIIYS 
tlint oil of turpciitinc '' is aolublc in  its OWI ro1111n0 of 
glacicil ncctic iicitl " ; liut it omits n11 rc fcrc~ic~  to 
tcmpcrntiirc. t)n i i  cold diiy glncinl ncctic arid will 
dissolrc only hiilf ns IIIIICII turpentine 11s on II WWIII 
snninicr's diiy : niorcovcr WIICII strong nritl, wid witllin IL 
rnn c of 10' C., wonld fnil to detect I I  Iurgu udultcretion 
witf pctro~cnni. ' 1 ~ i o  most iiscinl HtiCliglli of acetic ncici 
is rolircsciitcd by 11 niisturc of 'JU uo~anics of tho glnciul 
ncid with oiio rolnnic of wntcr. '111 spite of nlq)nrc~~tly 
uscful results obtninctl i ~ ~ ~ t l c r  ccrtniii conditio~is, \vo 
liiiro licun obligcd to trl)nndon tho inctl~od on nccoiinL of 
its uiuclinbility, oven in cnscs wlicra thc turpcntiiio 
lins bccn ~nnde to contnin no ~nncli 11s 20 pcr cent. of 
]~etrolcllln. 

Tho iiso of ncctic ncid I I H  IL sol\wiit for oils i d  fnta is 
\veil Itao\\~n in tho iipplicirtioii of tho Viileiitn tcst, wliicli, 
I I O \ ~ C V C ~ ,  givcu rcsiiltk ns toinpernturcs tlcinnrcntiiig 
clonriicss froin turbidity. As with fntty oils, so with 
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(nl ... I '20.0 
(11) ... 10.0 
(C) ... ! 25.0 
( I l l  ... ; 10.0 . , . 1o.n 
(I).... 1 10.8 
(ul ... , 1.0 

A wiixticre of titrpeirliire with 80 per cent. 01 petrolcim. 
) .  

155-lBD 1 1.46385 
-103 I 1.4003s 
-100 1-40Oil 
-1nr 1.4074lI 
-1ii i 1.40744 
-101 1 4 f l 5 R O  
-200 1.40452 

130-150 
-100 
-170 
-160 
-100 
-?I)0 
-?'LO 
-230 

Jiesillue 

2.28 
21.30 
20.44 
14.40 
4.40 
2.02 
3.20 
2-40 

2-0*60 

2s.0 
27.2 
31.4 
20.i 
24.3 
1041 
4.0 

n11. 
1111. 

I\csidue, iiiinus 1'0 c.r. for turpetitiiie nou-volntllc reeiiluc 
plll8 14.23, piive ii totiil of 24-03 pcr cent. Iietroleuiii. Tlie nctunl 
uiiiouiit presetit wns 21'00 per cent. 

Ciilculntiiig. we get froin turpetitine to lii' c'. iit 
1.472 nntl ptroleiini to 177" C. nt 1-33. AIJOVC lii" C'. 
titrpciitiiie n t  1473 nnd ~~ctroletini tit 1-44, e.8.. distillnte 
( ( I )  :--2=pr cent. turlwntine. !/=per cc*nt. ~ictroleitni. 
! 1) %+y= 100. (2) 1472-2-1: 1*43y= 146385% 100, lictice 
x=8OS Iwr cent. of tiirpcnttne iiiitl y=1!).5 jxr cent. of 
petrolciiii. 

(n) .............. 
( I l l  .............. 
(el .............. 
(11) .............. 
(el .............. 
(8 )  .............. (r) .............. 

I 

-- . 
I l'etroleuiii. - 

h r  cciit. 1 OII ~iitiipie. 
I D 4  3-00 
13.5 1 1.35 
12.5 3.12 
15.1) I 1.50 

l4.S 1.00 
5i.0 0.57 

14.23 

2l.U I 2-10 

I -- 
UrscvYsros. 

Mr. I;: \V, I h A S S O S  n ~ l ~ t l  if it uottltl not  be II~~VIIII- 
tiigcoiie to i i ~  n t l ~ i i \ ~ l ~ - \ ~ i i l l ~ t l  v~ ic~ i i in i  tit lie in pliicu 

in orilcr to  H C C I I ~ C  grcnter iicciiriicy. The frtietioniition 
test woi~ltl ofteii rcvi~iil whi t  nothing else wonltl. I3y 
tiitwns of the poliirinmtcr Iic linil detected tiirpcntinc in 
rosetiiiiry oil, but \rlicw tlic instruiiicnt ~ v i i s  in  the liiiiids 
of tlic iitliilterntor the \titter coiiltl iivoitl detection. 

.\Ir. 'I: FAIRLEY snit1 tliiit 11s turpentine w i s  liiil~lc to 
ositlritioti the boilinp p i n t  initst viiry within ccrtniii lititits. 
Tit old turlieiititie n 'Iiirge proportioii of siiIistiince~ of Iiigli 
boiling point \VIIH present. lie iinked if rintiiiioiiy ~iciitii- 
cliloritlc woiiltl not be better t l i i i n  the tricliloridc for 
tlie heat test, tiincu 11s II liqiiid it. coiiltl lie inore reiitlily 
Iriisctl. It woiild ~irol~nlily bu ~iecentinry to rctliice its 
violent iiction, 11s it1 the ciise of brolniiic, by tlic iitltlition 
of tioiiie solvent. He l ~ ~ l i e ~ ~ d ' ~ \ I r .  Arclibiitt i i~cd I ~ r o r ~ ~ i i ~ e  
in eiirbon tctriicliloridc solutioti i it it l  foiiiitl lie roiiltl get 
iiscfiil resitItH by Iiniitiitg to ii tlclinite period of tiiiie- 
iilroiit I i i i l f  i i n  Iioitr. ~\'Iierc Iiiigc quiiiititics of tile 
coniniodity ivcro iisccl it w i n  necossiiry to Iiiirc tioi~ie 
iiieiinn of detecting vririntioris in  t~iiiility. 111 liciit tcsts 
the iiictliotl of niising \viis of iniportiitiee. For iiistrincc, 
by rttbbiiig togotlier rigoroiialj. iiiiiny oils irt II hrge 
niortcir with coricentriitcd tiitlpliiiric ticit1 tlic siil~ilionie 
tlcrivcitivo wiis O b t l i i l l c d  with very littlc tliirketiiiig, 
wiflioitt evolution of ~ 1 1 1 ~ 1 I i i i r  tliositle, iiiitl tlic tmpwlntilrc 
tlitl iiot rise I I H  ill t l iu ense \vliels tlic oil wiis ositlisctl 
ii1111 i i i i~cl~ siilpliiir diosidc ovolrcil. 

Of the J ~ ~ l l ~ ~ l ~ l f l i l  t l l h  ill the f l l l ~ ~ l l l O I l ~  t l iL!l l lOridC tWt, 

Jlr. G .  \\'. SLATTER slid he $ o u g h t  tho frnctioiintion 
test ivns the most vnlonhlc. l l ie nntiiiiony tricliloridc 
test, judging from tho results obtnincd in tlic paper, 
nppcnred to be iisclestl. He tlioiiglit tlic iidditioti of 
liquids \vlicn otIier tlinn pctroleiini woi~ld add to the 
dilticiilty of testing tnrpentine substitutes. 
Mr. H. G .  UESSETT sviis rntlicr sirrprised tlint Alr. Riclinrd- 

son preferred the Hul l  ~~~ctliotl  to the Hiinits inetliod for 
dctcrniiniiig iodine vali~cs. hi hi3 espcricnce tctirpcrnti~rc 
nflectctl wry slightly deteriniiiiitions ntiide Iiy the Intter 
I1lctliod. The iisc of bromine niid tctr~ichloride iip~ii~rciitly 
dependetl on ii time fiictor and woiiltl tlierefore Iirobnbly 
yield n ~netliod niore empiriciil tlinii could be tlctiired. 

Dr. L. L. LLOYD enid tlie mtiniony trichloridc teat 
might LH) iilTccted by the position of the tloiiblc bond in 
the ntrncturd forniuh for turpentine. Tlicre woiild be 
ii clitfcrencc between the doiiblc bond in the nriclciis iiiid 
t.llnt in tlic side cliiiin. Tiirpcntincs from diflerent soitrees 
contiiiiied different tcrliencs i d  tlierefore the liiethod 
wottld hiivo to  IJC tested with ~iiirc tcriwnes. He did not 
think tlie nitric ncicl test w i s  II conrciiieiit one, cincl it 
\viis nccesrinry to dilute tlic terlicne before testing. 

of isotiicrisiii. He lint1 tested twice distilled turlwntine- 
by the polyincrisittioii process iind coiild never got iiiorc 
tltnn I0 per cent.. froin niistrires wliicli Iic Iiiit~ ~ni i t le  up 
coritnining 50 per cent. of turpcntine. HO did iiot xco 
how tiny one I I ~ O C C S H  coiiltl be iised nlone, biit titking the 
specific griivity, Hiibl's iodinc nbsor ition. iind refrnctive 
indiceN for conipnrixon scciiied to t c  tlic only wny of 
nrrivin r iit tho truth. 

h1r. P < i C I i m t t w s ,  in re j~y, snit1 l ie  1tiit1 t~ ioug~ i t  or n 
double wii~~cd viicuiini t i t l e  in t ~ i c  iiiitiniony t r i c ~ o r i d e  
test, but it WIY ticiirccly worth while, since tlic iotliiic 
viiliics of two tiirlieiitincs might be the sritnc \vliilst 
the iintintony tricliloridc test giivc entirely dilrereiit 
~i~itiiberx for eiiclt. \\'it11 regird to  tlic lnetliod used 
for obtiiining the iodine viilue, JlcGill siiid t l i i i t  Hiibl's 
nietliotl ~ v i i s  ~ircferiible for ti~rlicntina, iind Ite foiitld 
i t  sorketl well for tlie class or ndiilteriint i i~etl .   young':'^ 
ntill-liciicl wiix tlie best for frii ctioniil tlistillntion. It 
WIIS xiiiilile iincl easily clenned. hit i i n  ordinary tlistilling 
llatik wns good enoirgli for rongli work. He 11nd trictl 
tho nitric acid procesw nnd tliil not r c c o i i ~ n ~ e ~ ~ d  it. He 
lii it l  got over the tlifticiilty of fiinics by tlisnolriiig the 
tttrpeiltine in glncitil iicctic iicitl antl Iioitriiig i t  clown 
11 fun~iel into n spcciiil iip~iiiriitiin, but codd not get good 
results. 'Yhc nitric ncid osiclincti both tliu tnrpetitiirc 
i i t i t l  petrolciini, iiiitl ~iitroterlieries u'crc fornietl ~vliich 
dissolved soiiic of tho petrol. blc Iincl only hei i  nblc 
togct 8 or 9 ~it-rceiit. frolii inistiircs coritiiinilig20 perceiit. 
of petroleiitii. He t l i t l  not r c e o ~ ~ ~ ~ n c n d  the polylncritsition 
process with sidpliitric ncitl, since tlic! ~ioIyinerisctl botlicti . 
iippcnred to  dissolve iinpolyliiurisc.tl bodies. The tcr- 
pores \verc i~onieritles rind pomibly SOIIIC of these ~OIII- 
puiiiitls l l i i c l  ~ict!t~Iiiir cllnriicteristics depending 011 tlio 
nrituru of their side c+iiins. If other liqtiitln WLTC i~tltlcd 
to tiirlientinc the tlifiiciilty of dctrution \voiiltl t l e l ~ t i d  011 
tlicir mitiire. s i io l i  iin iidtlitiou 11s t h n t  of ~iic~thyliitecl 
epirit or a,ootl tinphtlin woitld IJC eiisily reniovctl I J ~  wiitcr 
i i i i t l  IIRP of i i  ceiitrifiigc. 
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