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although it might not be ns close ne i t  WDM in the clcphlegm- 
ntor, i t  \\a9 nenrly the mmc, or n t  nny rntc tlic diffcrcncc 
sns inapprecinblc. 

THE PRODUCTION OF FORMIC ACID BY THE 
ATMOSPHERIC OXIDXI'ION OF TURPENTISE. 

Ill- C. T. KISOZETT, P.I.C., F.C.Y., AXD lt. C. WOODCOCK, 
F.I.C., P.C.S. 

There nra a number of rcfcrcnccs in chernicnl liternture, 
inclnding thosc noted n t  foot,* to  the nllegetl production of 
formic wid from oil of turpentine by its ntinosplicric 
oxidntion. According to onc of thcsc. cryxtnls of lend 
formntc nre somctirncs formed when oil of tiirpentine is 
kept in lend rcsselu, nntl Lnurcnt rcfcrs to grnnulnr crystnlv 
of zinc fornintc snid to have been observed on the co\*cm 
of zinc boxes in which oil of turpentine Iind been kept. 
In nonc of tliesc rcfcrcnccs, however, so fnr ns we Iiavc 
been nble to nsccrtnin, hnve nny nnnlyticnl figures been 
gircn sntisfnctorily est.nblisliing the identity of formic 
ncid resulting as II direct product of the oxidation of 
turpcntine. 

Having obscrvrtl a considernblc formation of crystalliiic 
mnttcr in gnlvnnized iron tnnks which iverc in uw? for tlie 
storage of air-oxidisetl Ruminn turpentine, wc mndc nn 
exmiinntion of it. The subvtancc in question wns of n 
dirty rcdcliwli brown colour, duo to thc nmocintion of 
oxide of iron nnd other impurities, from which i t  wns 
purified by boiling with hot wntcr. The crystnllino 
uintter rcndily dissolved, hiving tlie impurities hhiiid. 
'l'lic wliitc cryxtuls rcsult.ing from Borne twclve successive 
recrystnllisntions, were nnnlymd and found to consist of 
~ ~ r ~ c t i c n l l y  pure zinc forninte, responding perfectly to 1111 
tlie ncll-known qualitative tcsb  and fiirnivliing upon 
nimlysis tlie nppenrled figures. 

The nicthod of annlysis way ns follows :. The zinc was 
cdirnntcd in the usunl wny, by prccipifntion with sodium 
cnrbonute and weighctl ns oxide. Tho formic ncitl wns 
estinintctl in nccortlnnce with thc nietliotl dcscrihd by 
Izranzcii nnd Grcvc ( J .  Iirnk. Clicni.. 1009, 20. 368, :380 ; 
see iilso " Anulyst," 1910. 29). 'l'liis ~iroccss tle~wiids 
upon tlie retluction of nicrcuric cliloritle to I I * U ~ C I I ~ O I I ~  
cliloritlc by formic ncitl, tho precipitated incrcurous cliloritlo 
being tlrictl niitl \vei$ietl subject to tlie usiiiil prccnutions. 

In the cnrlicr ex~wrinie~it.~, the clctcrniiniitioiis of formic 
ucid w r c  not ns sntirfnctory (is coiiltl be tlesirctl, and it 
wna conjectured tlint this miglit possibly be the to some 
d v c i i t  action of the zinc cliloritle wliicli is formed, u 1 m i  tlic 
~ u e r c ~ i r o ~ ~ s  cliloritle. The zinc w m  tliercfore reinovetl by 
precipitatioii with sotliuni cnrbonnte nntl the filtriite 
eoiitniiiiiip tlia foriiiic ncid in the fornr of y.diuni fo~niiite 
wns used for the tletcrniinntioii. Tlie resi11:s thus obtained 
\VCI'P Iwi-fectly sntisfnetory untl clloscly syrced witli 
tlieorc~ticnl reqiiircnients, 11s nliewn bclow. The wntcr wns 
tletcrriiincd b y  drying in a water oven nt 100° C. . 

ZincQ forinatc linn tlic composition (H.COO),Zn, 211,O. 
Foiy id 
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'1'11~' pcrccntnge of forriiic ecitl was nlso estinintctl by 
diwAving tliu cryfituls in wntctr, ncitliilnting with diliitc 
su1l)huric licit1 untl tlistilling the mixture. t.lic tlistillatc 
bcing titriited with N / I O  sodn (ueing ~~lieiiolplithnlei~i ns un 
indicator) with tlic following results :- 

Found - 
Sll .  1 so. 2 
47.10 47.01 

AE bearing upon tho mcthod of formation of the formic 
ncid thus identified, i t  is nppnrently to be rcgardcd 88.8 
clcnvngc product of eonw change that slowly occura in the 
body of the air-oxidised oil. The oxitliscd oil in question 
consisted of some thousniid gnllons which had h c n  prcparcd 
in tlie prcsencc of wntcr, MO that  nny formic ncid originally 
present in the turpentine or produced during tho proccss 
of oxidation, would linrc pnsscd into t.he wntery solution, 
nnd i t  was nfter Hcpnrntion from the wntery portion thnt 
tlic prncticnlly dry oil wa9 plnccd in t.lm xtorngn tanks in 
which the zinc formntc wm produced. 

Whcn Amoricirn or Russinn turpentine is oxitlised in tho 
prcsencc of wntcr, tho nqueous solution rercnls nn incrensing 
ncidity during the process nnd ns thc result of n further 
csnmiuntion of this mnttcr wc find tlint tho ncidity results 
from tlic presence of neetic nnd formic ncids in admixture. 
In thc cnsc of oiic such nqueous solution resulting from tho 
oxitlation of Ilussinn turpcntinc, 100 C.C. took 0 C.C. of 
norninl xoth to neutrnlisc. Two litrcs \YOIC mndc nlknlinc 
with Hodium cnrbonntc nnd cvnporntcd to nbout 200 C.C. ; 
this \vns thcn filtered to free from wepnrnted oily mnttcr, 
tlic clenr filtrnte mndc ncid with eulpliuric ncitl nntl thcn 
clistillcd. 'l'hc tlistillnto cxhibitcd tho chnrnctcristio 
renctions of formic nnd ncctic naids, tlie prcsencc of formic 
ncitl being dcmonstrntcd by' the silver nitrnte reduction 
test nntl by the reduction of mercuric chloritlc to mcrourous 
chloride. Thc ~)rcscncc of ncetic ncitl wns proved by 
first removing the formic ncid by boiling with mercuric 
oxidc until tlie rcnction \vns complcte (necorcling to  the 
equation HgO + HCOOH-: Hg+C'O,+ H :O), nntl  it wns 
found thnt the filtrnte gnve the chnrnctcristic renctions of 
acetic ncitl. 

In order to obtnin some quiintitntire npprccintion of thc 
relative qunntities of ricetic: nnd formic noids present in the 
rrqiieous solution nbovc referred to, n further quniitity xns 
tiikcn of which i t  wns noted thnt 100 O.C. required 6.2 C.C. 

of norrnnl aotln ; 14 litrcs of this Iluitl wns ncidulntccl with 
siilphuric ncitl nntl then distilled, nntl the rlistillnto mndu 
1111 to 14 litrcs ngnin ; 250 C.C. of this bcing tlicn taken 
nncl trentetl with mercuric cliloritle to determine the formic 
ncitl presciit by tnkiiig tlie weight of the precipitnted 
~ncrcurous cliloricle. 1:oiir expcrimcnts gnre the following 
results :-1,320, 1.388, 1.290, nntl 1.303 grma. shewing 
nn nvcrngc of 1.319 grinti., cqiinl to  0.0527 grni. of forinic 
ncitl i n  100 e x .  Xow, ns this nniount of formio ncid would 
iicutrnlise 1-14 c . ~ .  iif norninl Botln, whereas 100 0.c. of the 
liquid took 6.2 C.C. the tlifrere~~cc niny be regnrtlctl ns 
representing the iicctic iicitl present, nwnely, 0.2336 grni. 
per 100 C.O. The formic nntl ncctic ncitlx thus slie~rn to be 
present to nn npprecinble nniount iii tlie nqiieoi~s solution 
resulting from the osidntion of Russinn turpentine in tlie 
preaencc of wntcr. nrc no doubt tho immedintc results of 
the oxidntion process, 11s wns further cvitlcncetl by nn 
csriminntion of tlic Russinn turlwntiiio yieltling the 
ositlisrtl oil. 

In order to nsccrtnin to wliiit possible cstcnt tlie formio 
ricid eoiild Iinve been tlcrirctl from the originnl Rriesinn 
turpcntiiie, 160 c.c. of tlie latter wns ~ i i ~ l i ~ t l  with nn 
cqiinl bulk of wnrin writer. with constnnt ngitntion. during 
II period of half nn Iiour, when the totnl nritlity of tlie 
witer \vns fount1 to be 04175 normnl s o h  Tlie turpentine 
on being wnxlictl n sccontl time with its own bulk of water 
(luring a further half-hour, gnre ii \vnsliinj!. tlie totrl 
acidity of which rcquirctl 0.15 norrnnl sotln. Siiuilnr 
results werc obtained upon nn esnminiitioii of nnotlicr 
butch of ltuseiirii t i~r~xnt inc ,  and ii biitcli of Swedish 
turpentine cxniirinetl on thu niiiiiu lines gave i i  wimhing tlic 
totnl acidity of which ninoonted to 0.3 O.C. of norinn1 
YO(hl. 

In  order to uscc~rtnin whether turlntntinu rapour nets 
upon zinc, portions of zinc foil wcre nuspundccl nhove 
turpntinu in covered tcst-glasses. Samples of good 
qunlity of co~nmeraial Aniuricun, Swt l ih .  nntl Ilossitrn 
turpcntinee rcspctively were urnploycd, uiitl nfter a Imrid 
of ninu weekr it W I I ~  foiind thnt prnctionlly no nction hnd 
tnkcn place. Siniilnr cx~~r in iun t s  wcrc thcn inudu in tliu 
prescneo of nqucous vtrpour, tliu tiirpuntine k i n g  pIacud in 
sniall beakers, tiurruiintlctl ,w i th  water in teqt glerwcs, 

11 ? 



792 'BLICHFELDT-ESTIMATION OF BUTTER AND COCOANUT FAT IN MARGARINE. [July 16,1910. 

zinc foil being suspended above the liquib and the glasses 
bcing oovercd na before. Using American or Swedish 
turpentine, in four weeks tbere wan a decided action, nnd 
in the case of Rueaian turpentine, a piece of foil 
1 2 x 3  cm. increased in weight by 0.011 grm. This foil 
wns covered with a thin wMta incrustation which, upon 
microscopical examination, shewed to ha a mnaa of 
minute cryetala : them 7*cm tested qualitatively and 
found to be zinc formatc. 

We hope to carry the investigation furthcr, and in the 
meantime desire t o  express our ncknowledgemcnts t o  Mr. 
W. G. Cnrcy, F.C.S., A.I.C., for the nssistnncc hc hns given 
US in conducting the analytical work involved in this 
investigation. 

DISCUSSION. 
Nr. J. H. COSTE snid thnt 110 had found formic ncid to 

bc prcscnt in turpcntinc which hod been nllowcd to stand 
without bcing protcctcd from the notion of thc ntmo- 
sphcrc. He had bcen nskcd what would be n suitnblo 
rnrnish for protecting t a n h  in which turpcntine was 
kept. 

Ilr. KISC~XTT snid he had not observed thnt therc was 
nny pnrticulnr corrosivc nction on thc tanks in which 
turpentine wns stored, except .nt thc linc of contact whore 
therc wns exposure to the nir nntl nqucous vnpour, nnd 
ercn thnt wns very insignificnnt. Sonic littlc furthcr 
nction wns linblc to tnkc plncc nt the bottom of thc tnnk, 
wherc somctinics a littlc water nccumulnted. He did not 
know of nny protectiro conting which could be relied 
upon, for the simplc mason thnt nll such mixtures were 
prncticnlly aolublc in turpentine. 

Could thc nuthor suggcst n suitnblc matcrinl ? 

PROPOSED JIETHOD FOE T H E  ESTIJIATION O F  
BUI'I'ER AND COCOANUT FAT IN JIARGARINE. 

BY 9. S L  BLICIIFELDT. 

The recent introduction of palm kernel oil and cocoanut 
oil ns niaterinls for thc uinnufncture of mnrgnrine, hns 
necessitnted the devising of somc mct.hod by which thesc 

substances may be eqtimnted in presence of othcr fats 
occurriog in margarine, which may posllibly include 

butter fat as a constituent. Tho methods hitherto a v d .  
able for the analyais of margarine and butter fat, though 
not altogether uselese. have proved incapable of furniehing 
reliable results in dealing with nuch mixtures ; the present 
communication includes an account of ex rimenta 
undertaken in the Monetod Laborntory, Sou tha r  with a 
view to improving these methods. nnd a detailed de- 
scription of a method designed with a view to solving the 
problem under consideration. 

One defect in Polenskc's method is thnt appreciable 
qunntities of the insoluble acids settle in the tube con- 
necting the distilling flask with the condenser. The 
washing out of the condenmr tubc, receiving flask, and 
filter with water is not only a tedious process, but may 
also involve considcrnblc cxperimcntnl errors, as i t  often 
happens thnt nn a precinble quantity of sparingly soluble 
acids nrc dissolved i y  the wnter nnd thus lost. 

To overcomo theso difficulties, tho condcnsing apparatus 
shown in the nccom nnying dingrein wns desigued.* 
Thc sjdc tubc, tho concrenscr tube nnd receiver nrc nll in 
ono piccc. Tho whole of the distillato consisting of water 
and fnttg ncitis at a tcmpcrnturo of OO9--'ioo C. collects 
in the lower bulb. Lifter rcrnoving the condenser jacket, 
nn excess of N/10 sodium hydroxide is ndded to the 
diutillntc, tho wnrm alkaline liquid is shaken up in the  
reccivcr nnd condenser tubc to  dissolvo all volntilo acids, 
and trnn~fcrred to a 200 C.C. p d u a t e d  flask. The nppnra- 
tus is then rinsed with wnrni water nnd the rinsings are 
added to the mnin portion. The total volntilo acids, 
solulile and insoluble, may be dctermined by titrating 
the CXCCSLI of alkali by nleans of sulphuric acid, using 
phenolphthalein ns indicator. The proportion between 
the soluble and insolublc acids may l)o dctcrminecl 08 
follows :-'rho votatile acicls arc libcrnted Iron1 their 
sodium salts by thc addition of nn equivnlcntqiini, titv of 
SUI huric ncid, the liqnid is made up to 200c.c. with wnter 
nnB set nsidc to cool in order that tho insolublc ncitls may 
ncpnrntc. It is then filtcrd clear and the soluble acids arc 
determined in 160 C.C. of the filtrnto hy titration. 'I'he 
insoluble ncids nre dctcrminecl by diflcrcncc. l'lle. 
following values weze thus ohtnincd :- __ .. ____ ....... - 

I 
- 

I 
Totnl 

liuttcr .................. BR 1 
Coconnilt d l  ............ en I4 
pnlm kmicl  oil .......... 15 10 

A large number of analyses vas made by this mcthod ; the 
results though more trustworthy thnn thoso obtnined 
by the Polenskc method, wero nevcrthclcss, fnr from 
satisfactory. 

In dealing with mixtures containing small pcrcentages 
of cocoanot oil or palm kernel oil. great difficulty w m  
experienced in obtnining dea r  filtrates contnining the 
WluhlP ncitle A tnrther defect appcard in the fact 
that, when the p rcenbge  of cocoanut or pnlm kernel 
nil present in the mixtmu w85 smnII. 11 lnrgcr proportion 
of the Rparlngly soh1b10 acid* pnssed into solution thnn 
when highel' parcciitepes of these oils wcru present. This 
defect wna nggravnterl by tho dilution of the dirtillnto 
tn 200 C.C. The nceompirnying curvcs illuetmtc this p i n t  : 
had the ratio of the insoluble to the suluble ncils p~oduced 
by theanme coconnut uil in tlifTcrcnt mixturcs bwii conlltnnt, 
thePo curves a'ou~d havo nppcnrcd us stmight lines, 
whrrr*ls in re~lity,  tho rntio is seen to vary with thc quantity 
of ~~olotilo nci& prductul by the futty mistures. 

111 order to obtain n clew fltrnto nnd nlw, if pos4ble. 
to n o t  a more constnnt rntio, i t  wns Jccided to try the 
m&od of prcwipitnting silvcr salts trwn tho neutrnl 
qol11tion. The silver ~i l l ts  filter cndy,  civirig f b  perfectly 
clpltr filtrntc, Imt what iR still moro importnnt is tlmt thc 
ratio between tliu volntilo acids Xiving soli~blc an0 thoso 
Giving inPolublo silvcr balts uflords a much better incline 
;if charncterisinp tho fnts  denlt with. 

t he cornpieto amoratus Is n w l o  by F..E..~ccknr L Co., 
- 

17-27, I~&ttOll \!'llh E.C. 


