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1IY 11. s. JlOIiilELL, >I.'\.. 1'II.D. 
Tho literntriro on tho csnniinntion of tiirpcntino ia vory 

cstcnsiro ant1 i t  is iinnccorsnry to giro inoro tlmn two 
reftmnccs to tlic niost rccciit coinpiclicnsirc cont ril)iitions 
on t l l C  subject. 

Jiiclinidson nntl l3oircn (this J.. 1905. 27, ti la) linvc 
rsprtwcd their prcforence for tlic following mothod of csti- 
inntiti!: tlic nniuirnt c.f pctrolciiin in ntliiltortrtotl plinrnincou- 
ticnl tiiqwntino :-l+nctionnl distillation of tlio tiirpcntinu 
coinl~iiicd with tho tletcrniinntion of tho rcfrnctivc intlos 
of tlw distillntion frnctions for cncli 6' C. They arc nblc 
to tlrtcct ndultcrntioii of Aincricnn turpcntlno wit11 
Anirriciiii ~ictrolci~in to 1.6 licr ccnt. rrror. 

J. Jlnrciivson [Cliom. Zeituiig, 331 lins rccoiniiicndctl n 
~nodilicntioii of 13iirtoii's iiiatliotl [Aniiir. Clirni. Jour. 12, 
1021 for tlic cstinintion of pctrolcilin. Tho turpontinc is 
ositli~ctl by coiiccntratctl nitiia iicitl nnd tlic qunntity of 
Iirtrolcutii pr(wnt is dotcrniincd Iiy tlio wiglit  of tho 
iin~rttneltrd spirit nnd l~y  tho twiglit of 1110 nitro cum- 
poi~ntls scpnrntcd froin the prodi~cts of ositlntion of tliu 
tur )entint.. Tliu nnnlyticnl urror of tlic iiictliotl is stntcd 

Froiii scvcrnl ycnrs osiioriciicc in tlic csnniinntioi! of 
:\rncricnii tiirpriitinc 1 rcly cliiolly on t l i r  bclinrioiir 
of tile oil on fractionnl distillntion. Using n Yoiiiig's 
I:! biilb clcplilcgnintor, n good Anicrirnn tiirlicntino givcs 
nlioiit 90 per cont. distilling ovcr bot\rccn 186'' nncl IU5"C. 
Tlic vnrint ion in tho 1)olinvioiir of hi& clnss Anioricnn 
tur~irntino on frnotiontrl tlistillntion is rcry siiinll froin 
ycnr to ycnr. 

r\ny nltorntioii in tho coloiir nntl snioll of tho turpontino 
is nccoinpniiicd by n clinngo in tho quantity and qunlity 
of tho frnctions. 

1 liaro found that n modificntion of Armstrong's p l y -  
iucrisntioii niotliotl [this J., 1882, 4781 gnvo vury sntis- 
fnctory rcsults niid wnsnccurntcto witliiti 2 por cciit. Tlie 
originir~ mothod of Arnistrr.ng iins I > C ~ I I  sovordy criticiscti. 
Thcrc \rns nlwnys an error nrisiiig froin tho dificu1t.y in 
scl)nrntiiig tlic iiiinttnckctl pctroloicni froni tho  litiiiitl 
contnining tho polynicrisctl turpcntino. 1 foiind tlint tho 
~notliod coiild bu iiiodilicd to givu sntisfnctory rrsiilts 
if tlic t w  litliiids obtaincd n t  cncli etngu of the tretrtniont 
~r i t l i  sulpliiirio ncid woro not sopnrntrtl, hit tlio wlioln bullr 
wnq atenin tlistillrd. Tlio ~iolynictisntion products of tho 
tiir~icntinc rcmninrd in tlic tlistillinp Ilnslt, wliilst tho 
hytlroc.nrl~o~is iincoinbinctl wit11 tlio Hiilpliiiric ncitl Iinssctl 
w c r  i n  tilo ntcnin ciiinntitntirrly. Tho tlifficiilty of 
sepnrn'irig tlic two lic~iiids cli~iipl)t*nrctl 1iy using this 
niodificntian. I havo tcstctl tf ic  nicthotl by uaiiig lur- 
I i r i i t  inc ncliilturntetl wit11 se\*criil vniiotics of ~iutrolci~iii 
tint1 13oriico Hpirit. 
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It. wns impossililo to scpnrnto tho petrolcum A from 
turpentine by tho original Armstronq's ihotliod becnuso 
tho suIpIiiiria noid nnd turlicntinc pcirolcum formed ono 
liquid without any surfnco of scparntion. Tho solubility 
of potrolciim A in cold sulpliuiic noid (4: 1) was 0.35 per 
cciit. ; of pctrolouni B 10 ~ i c r  ccnt. ; and of tho Borneo 
spirit 3 pcr cont. 

Tho nccurncy of the polyniorisntion mctliod is now 
Iirouglit to within 2 per cent., whicli is vory entisfaotory 
in ricw of tho ninny stngcs of tho  proccsr. I ronsidor 
tlint. the ntlmntngcs of tlic niodilicntion lie in tho sim- 
plicity of i i~nn i~~u l~~ t ion .  Tlic stcnni distillnt ions require 
very littlo nttorition, n nuinl~cr can be ~)cr~oriucd u t  tho 
snnio tinic, and no cspcnsiro nppnrntiis is Iicccssnry. Tilo 
tirno tnkcii is rcnlly short, not niorc than n diry untl a holf, 
ant1 wlien onco stnrtctl, tho cxpcriiiiciit, so to  qicnk, gocs 
by itself. 

I Iinvr foiind i t  ndvisnblo to trent tlio turprntino tlirco 
tinics with siilpliuric wid. Tliu tliiid trcntnicnt consists 
in wnrniing tlic unnttncltctl oil for two hours a t  GO'C. with 
conccntrntcd sulpliiiric ncid. 

D1scuss10x. 
JIr. H. I,. €IE.\TIICOTE mid lticlinrdson nnd Eowcn lind 

pointed oiit in 1908 tliirt tlicro wns alwnys n loss Iiy tho 
siilliliiiric acid niothod owing to  SOIIIO 1iytlrocnrl)ons 
rcinniiiing dissolvcd \rith tlw liquid. Dr. Blorrcll, by 
sliortcniiig tliu proccs, lind iictiinlly givcn tlicin R bcttor 
onit. . 

3ir. 13. El. IlowsE nrketl for inforinntion ns to fho coni- 
~iositioli of tlio rcsiduo 1.5. \\'us it rcsiii ? Did Dr. 
Norrcll Itnow of Stcifol's nietliotl for tlic scpnrnlion of 
tiirpcntinc and petrolcum spirit. He (Air. Howso) undcr- 
stood tlint it clopciidcd for its s u c c c s ~  on tliu fact tlint 
p i r c  turpcntinu wns solublo in niiilint~ oil wliilst. potroloum 
spirit ans not. Tlint tcst slioiild bu vnlunldo, sinco it 
coiild bo dono in n fcw minutes. 

Nr. l i  H. Ar.cocrc mid lie supposed tlint Dr. Jlorrcll 
did not. npprovo of tlio polnrimutric optical mctliod. It 
wns rccognised flint Anicricnii turpcntina rotated tho ray 
of polnriacd light to tlio riglit; nnd t l ~ c  Froricli vnrioty 
to t ho  left. \Vould i t  bo po~siiblo to mix tho two, and got 
a iioutrnl opticnlly nctivo product 1 This nspcct of tho 
cnso cniiic out forcibly ycnrs ngo rvhen torobiiic of tho 
British plinrmncopatia recoivcd considornble snnotion 
ns n roioedy for bronchitin arid otlior nilments. Tho 
polariinctric tcst was ntloptcd by tho phnrmoropcoin as a 
iiicnns of confirniing polynicrisntion nnd tlio product 
could tliercforo bu citlior gcnuiiio or a judicious niixturo 
of tho I + p d i  vnrioty with tho Aniciican. Tlioy got 
prncticnlly nn insctivo rotnting lic~iiid, conscqucntly 
1110 thing got. into mucli disrcputc. At  tlint tinio during 
tlia process of pnlymcrisiiig turpunlino 110 found, in tliu 
~iiotliotl, tlint inuoli H I I I ~ I I I I ~  tliosido wns gcnorntctl ; 
nntl did nnb know Iiow to get rid of tlint ant1 nslccd how 
Dr. JIorrcll siiocct!dctl ? Ha did not quitu soo \\*lint tliu 
niitlior iiicniit by tho rer;iduo rcfcrrcd to in his tnblo. 
1)ccnusc in the pruccss of tlistillntion lurpciitiiio rilnnys 
left it rcsiduu unless it ivns lrctifictl ovcr nlltnlino suI)- 
stniiccs ~ i i c l i  ns sodn 01' potnsli. Jlniiy yrnrs ngo n Liver- 
pool pliirrinnoist supgcstod n simple niotliotl for tcsting 
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trirpcntincs nnd tcrpcric botlics. Hc prcpnrccl n solution 
of cqunl volumes of tho sninplo of turpcntinc with nbsoliitc 
nlcoliol, nnd from n bllI'CttC droppcd into tlic misturo 
tlistillcd wntcr, wlicn nfter n ccrtnin ninoiint hntl bccn 
nddcd. scpnmtion cnsucd \~~liiclr varied with dilTcrcnt 
vnriotics of volntilo oils of this cln!s. llr.  Jlorrell would 
bc rcndcring a wry  grent rcrricc if lit! could suggest 
how to orcrcomc siicli difliculties as ntlultcrntion of 
turpcntincs. Ho liopcd Iic woiilcl IN pnrtlonetl if IIC 
u k c d  the qucstion " \\'ltnt. is turpcntinc ? '' bccnusc it 
sccrnccl to liim to lie so rcry inclcfinitc nnd rnrinblo in 
composition, cspeciolly \rlicn onc consitlcicd tlint. it. wns II 
product of tlic pinacece, of which nnturnl nrclrr tlicrc irere 
scrcml scores of vnrictics. 

JIr. J .  C. Xasx enquired Iiow tlic ic~ii lt  of 100.5 in the 
first column was obtninccl. Hc I~nd not pcrsonnlly conic 
ncross n con1 tar neplithn with t l ~ c  flash point given, nntl 
with such n low specific gmrity. Should i t  not IJU 0.880 ? 
The low spccilic gravity pointed to i t  being n petrolcu~n 
product. iIs llnd tried tltc usc of cnr1)on tctrnchloritlc 
for raising tlic Ilnsh point, nnd density of turparitinc sub- 
s t i t u t c~  to tlio.sc of Aincrirnn turpcnt inc. The prcscncc 
of this body wns Ito\vc\~~r quitc noticcnblc owing to tlic 
sliglit grccn hnlo impnrtcd to tho test llntnc wlien thc 
flash point wns IJeing taken. I t  wnq n quite conclusirc~ 
test. for even srnnll pcrcmtngcs of cnrbon tctincltloritlc in n 
niisturo of this kind. 

Dr. J l o ~ i ~ i t : ~ ~ , ,  in reply, snit1 the rcsiduc of 1.5. obtninrcl 
hy tlm pidrcrirntion proccsy, ron+tcd of Iiydrocnrboii. 
I t  \vns not n rwin I J O ~ ~  at nll. l\'itli rcgnrtl to thc n~ct l~od  
of cstiinnting titrpcntinc by t l ~ c  we of nnilinc oil, Iic l tac l  
won nn abstrnct of it but  lind not trird the proccss. His 
~ ~ c s r i i t  pnpcr wnr iicnrly two ycnrs old, and he Iiclicvc~d 
tlint mctliod wns pul)lislictl Inter. -4s to JIr. Alcoclc s 
rcfcrcncc to tlie opticnl nietliotl Iic wislied to sag tlmt 
it  was n dcterniinntiot~ of tlic refrnctory, nnrl not tlic 
totnry power. Upon tliiit, Iic ngrcctl, onc coiiltl not rely. 
It wns triio that the itsc of sulphttr dioxide lintl bccn 
abnndonctl, but i t  did no Iinrni : nnrl did not, in tlio lenst 
dcgrcc, intcrfcrc with the ~widts.  \\'it11 rcgnrd to the 
cnquiry ILI to irlint tirrpentinc wns, Anicricnn tiirpcntincr 
genomlly hnd n distillntion of nboiit !)0 pcr cent. l)ct\rcrit 
150 nnd 160, with the Iiydrocnrbon nntl light bodies iuiscd 
togcthcr. Tt. wns rnsy to distinguish between tlic wrietirs 
of turpcntino by mctliods wliicli were not, clic~nicnl. 
>lost of tlicm diflcrcd in their frnctionnl distillntion-tho 
Indinti ti~rpcntino pnrticulnrly. In roply to Mr. Jlnnii. 
tlic rcsult, less tlinn 5, wns tncrcly thc result of tltc csprri- 
mcnt. I3cyontl t l in t  lie roiiltl not eny nnythinp. I'ossibly 
Iic Iirtd plncetl tho rcsult i i  little too fnroiirably. He 
Iiclicrctl coal tnr nnphtlir~ wns n Iilcnclrd sitl~stn~icc. One 
might dctcrniinc f lndl  pciirit by tlic cirrl)on tc~trncliloritlc 
method. nnd tho green light, wliicli \rns n tlclicntc test of 
its prcsrncc. 
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SPONTANEOUS lllECOJIl'OSlTIOS OF I3LASTIXG 
C:ELATISIS. 

111' J. 11. 1115S1)15liSOS, I5I.C., r\S1) T. JICCALL, F.I.C, 

+\ niost intorcsting, t y ~ l  S O  fnr ns wo Itno\\. unprccctlcntctl 
ciiso of spontn~tooiis tloconipouition of, I~litstittg grlatiiic 
occurred in n Cowrnniunt 111ngue111o nt. Sclllicini, 
Quconslnntl, in 'J~uct~rtil~or Inat. 
On 19th May, 1000, i i  sltipmont of oxplosivos nrrivod 

a t  Townsvillo, Nortli Quociislnud, including ono lot of 

sixty cases of onc inch Iilnsting gclntinc ~rhicli lind 1)n.n 
mnnufncturcd on tlic 4th of Fobrunry, If~o!). The 
csplosirc was in good order o n  nrrivnl, nnd wns for- 
wnrtlcd to tlic Sclllicitn JIngnzinc, wliicli is situnted scrcnty- 
one miles from Towiisrille nt  nn clcrntion of 836 fcct nbovc 
scn Iorcl. This ningnzinc siipplics tlic Clinrters Towors 
Coltlfi~ltl. \\'lien cxnritined ngiiin on hie 9th of Scptcmbcr, 
190!), the csplosivc wns nppnrcntly still in good ordcr, the 
snniplcs tcstctl giving n licnt test of twenty-onc minutes. 

d n  thc 16th Dcccmbcr an urgent tclcgrnni wns rcccirccl 
in ~ r i s l ~ t i n c  tlint tho csplosire was in a dangcrous con- 
dition, dcconiposition linring set in nnd osudation showing 
outaidc tlic wooden cnsc in OIIC instnncc. A reply was scnt 
niitliorising tlic imnicdintc destruction of rill csplosircs 
in tliis.~tnto nnd tho rernovnl of tho rcninindcr from tlic 
mngnzinc. Ono of  IS tltcn lcft by tlic first. steninor for 
To\rnsrillc (750 milcs clistnnt) to inrwtignto mcrttcrri. 
I t  wns foiintl tlint.pn tliu 15th of tlic in~:ntIi tlic inngneinc 
lcccpcr noticed n tlnrk liquid likc tnr oxudiiig tlirougli 
t l ~ c  end of onc cnsc nntl dropping on to n lowor cnso ant1 then 
on to 1110 floor of tho mngnziinc. Tlio cnsc wns opcnctl 
nnd " fiiincs of nn ncid nnturo poured out." Tho contcnts 
of o m  pocket in tlic iniddlc of the top row lind swollon up 
nntl looked clloaisli csccpt \r~licrc i t  cnnic in contnct 
wit11 t11o riiblcr lining, wlicro i t  turned ~ ) ~ i i c ~ t  : ~ i c  tlid not 
sco any b5gns of tho cnrtridgc wrnppcn or of the cardbonrd 
pnckngc. This cnsc of csplosircs with tlic osccption of onc 
piccc of wood from tlic end, wns dcstroycd by burning, 
110 troiiblc bcing cspcricncctl, this iintl tltc wliolo of tho 
reninindcr of the bmtcli I~tir~iing ofl quictly wlicn dcstroycd, 
without nny dctonntions. 

Tltc part of tlic eiitl of tlio wootlcn cnso wns brought to 
13riubnitc nntl still s110wi tlio sticky niiiss ndlicring to tlic 
inside. tlirougli tho dorctnil joints, nnd down tltc outside. 
llciniiins of pnrt of the rubber lining in a iniicli tlccomposed 
stnto nrc stuck on to tltc wood by tho  csplosiro, most of tlio 
r i i l h r  bcitig tlissolrcd, tlio fibro still slio\\~ing. l'nrt of 
n cnrdbonrcl box nlso slio\rs, ns ii tllin, soft nintcrinl. 
Tlic " nitrous " snicll is still mnrkcd (7th *Jnnunry, 1910). 
nnd tlic cxplosiro is strongly ncid to  litmiis paper, nnd 
inoistcnctl csplosirc test piilxr licltl closc to tho mnss soon 
sliotrs tlic usitnl brown-purplc stnins. Tho dcconiposing 
osplosiro, nftcr pnrtly dissolving tltc rul~bcr shooting. 

After destroying tlic deconiposing cnsc, tho ningniiiio 
kcopcr at  onco stnrtccl to osaniiiio the rcinnining 59 cnscg, 
nnd on  tho follo\ring clny (16th) found tlic contents of onc 
.5 poiin11 pnckiigc, tlic ciitl one of a 1owc.r row, " stnrting to 
swcll up liltc ymst," ltnrtng burst tho string nntl  giving t l io  
" snnio sort of smell ns before." (Esplosirrs nro storctl 
in two r o w  of fivo cnrtllionrd pncknges. ciicli Iinclcngc 
liolding 5 pountls, the wliolu 50 pouiitls hritig cnclosctl in 
rubber sliecting in IL wooden enst!.) Ho nt oiicc rcmorcd 
the cnso from tho ningiizinc iuid storctl it i n  t lm open, 
protected ciircftilly from tlic rain I J ~  slicct iron nnt l  bngs. 
tho \rcntlier bcing hot nnd sorero tlti~nrlcrstorrns coining 
i i p  ncnrly crcry tliiy. €10 did iiot rcplncc 1110 top pncltngo 
or nnil clown tlie lid. 

On 311. JlcCiill's nrrirnl four dnys Inter (20th 1)eccintior). 
lio found tho contctits of tho piiclcrtgc contiiinittg the 
decomposing osplosirc lint1 SWOIICII up, lillrtl tho spncc 
~ I J O W  wlioro tho other ~~ncliiigo 11ntl I J ~ C I I .  i i t i d  liiid orcr- 
Ilo\rctl d o ~ r n  tho sides of tlin bos. oceiipying prol~iiblp 
nhoiit t h o  times its originnl bulk. Tlie ~niiss Iind IL 
grconidi yello\v coloiir nntl tlicro wiis no ~ippcnr~incc of 
1110 cnrdbonrcl IJOX or pnpcr irriippws, tlicse linring bcoii 
nioro 01' lcss tlcatroyctl. X'ritiirnlly no nttonipt wns iniitlc 
to invcstigiito this niiiss, 11s it is getictrnlly nclniittctl lltnt, 
wllcn nn osplosi\~ct of this clnss onco stiirts to tlcconiposc it 
so011 fires iitit l  tlutoitatos. Tlic stiicll of tho iicitl fintics from 
this pnclcngc coiiltl bo eiisily noticctl tlirco yiirds 011 to 
Icownrtl. 

Other lugs from this cnso, from those pnckngos wliicli 
looltotl n;C riglit, wcro not only noriiiia~ in nppciirnncc, but, 
otio wliicli wns brouglit to 13risbniie nntl tcstctl stood 
tlio '' licat tcst " for twcnty niinutos. 

About tliroo tliousnnd phgs i i i  thn otliur 58 cnsos worc 
oxamiriod niid although no oxudntion of freu nitro-glycorino. 

\YRS thrk IJrO\\*ll, l l O t  bhCk. 


