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Chemistry. - "Tlte IIctioll of concentl aled sullJlwl'ic Itcid on glycerol 
estel'8 of slltu)'{lted monouasic j'att,lj Ileids." Prelimill[wy ('om

ll1unication. By B. W. VAN ELDIK THIEJ\lE. (Commnnü·ated by 
Prof. S. A. HOOGEWlmFl!'). 

AR is weIl known, tbe saponifications ma,)' genel'ally be repl'esent
cd by the equation : 

(1) 

that is we sball always ob1ain an eqnilibl'inm between the l'eacting 
molecnles which is depenelenl on tbe tempel'ature, on the medium 
anel on tbe nature of the ester. 

'l'he velocity of the saponificatioll is mOl'eovel' very low anel is 
vigol'onsly accelcrated by hydl'ogen ions; 80 101lg, however, as thc 
quantity of the acid adcled does nOL considerably moelif)' the natUl'e 
of the medium the equilibrium wiII not be changed thel'eby. 

In the tecllnics of fat-saponification dilute snlphllric acid is usecl as 
C'atalyst, fol' instance in the Twitchell pl'OCCSS; t'l'Oll1 tbe l1bove it 
follows that we mnst not expect the process to complete its coursc, 
it is considel'erl sl1tir;CaC'tory ,vhen the ffit is resolved to 94 à 96% 
of free [fiily acids. 

If we llse a strongel' acid lhe pl'ocess becomes modifiecl. Fil'sOy, 
we are dealing with allother medium (in pl'a('tice whel'e the quantity 
ot' acid is smal! thc medlll mitself IS chl1l\gea,ble during the pl'oress), 
sceonclly we have besides t he first proccss l11so the following : 

(2) 
which mcans the expulsion of one of the acid l'esidues by the other 
one. 

Here also, howevel', we 1l1l1'y expect the l'eaclion to be l'evel'si!Jle 
so tlmt it wiU !Je completeI)' io the l'ight only when: 

a. The sulphul'ic l1('iq l1dded, is l1nhydl'ous (100%), 
b. An excess of l1cld is l1dded 10 dry fat, 
c. The ielllpemtlll'e l1t which the action takes pll1ce, is kept within 

definitc limits. Fl'om this iL follows, thn,t the statement of BUN'l'N I) 
thut bnitel'fat is completcl)' sl1ponificd by sulphlll'ic l1cid ot' sp. gl', 
1.8355 (cOl'l'csponding wiih \:)3.5% of H2S04 ,) C11l1l10t possibly be 
correct. 5 gmms of buiiel't'l1t are heatcd in l1ll Edenmeijel' ilask of 
one litre capaeity io 100~, 10 C.c. of 93.5 % sulphUl'ic tLcid m'e 
n,ddcd l1IKl lhc w hole healed fol' 10 minutes in a watm'bath at 
30-32'. 150 c.c. of water t"tl'e addeu. next. 

1) Chem. Zeit. N0, 12 1894 pg, 204, also KREIS Chem. Zeit. N°, 761892 pg,1394. 
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M01'eovel', the high tempel'a,t1l1'e a,t whiel! the action or the acid 
takes pIaee is ummilaule rOl' thc p1l1'pOtiC' of a eOlllplete sapollificatioJl, 
becn,use, as wjU be !:leeJl, iL is jllst the illt:l'ease in tempel'atuL'e whieb 
ea,uses the shifting of the equilibrium in equation (2) to\Ya,l'cls the 
left. On l'epeating BÜNTII;'S method T obta,inecl t.he following fignl'es: 
WiLh 93.5°;'0 acid the butlel' fat was l'esolved to 81.0°/0 of fl'ee faHy acid 

" 98.5% H " " "" " " 89.7
%

" " " " 

" 100.0
%

" " " ,,', " " 92,2° '0" " " " 
Prom these figul'es, the influence of the eoncentration of tIJe sul

plnu'ic acid is veLJ Obvions; aIso the imperfeetioll of the metllod so 
that it cannot be a mat teL' of slll'pl'ise that it has been entil'el,r aban
doned. 

In order to get a bettCL' insight Ïllto the adiün of concentratecl 
sulphuric acid on tats [ chose as starting matel'Îal pure trilaurin 
pl'epal'ed fl'01l1 Tangkailnk fat obtainecl fl'om the fL'llits of Cylicodaphne 
Litsaea, a tree gL'owing in VVest Java. 'file fat consists of tl'ilauriu 
and trio1ein so that it is eas)' to pL'epttl'e tt;iIauL'in frOIl1 the same by 
l'eel'ystallisation fl'om ether. 

'file snlphlU'ic acid employed was 100.0 % as detel'mined by tit)'a
tion .. Experiment ct took plnce at a lel1lpel'atlll'e of 18", ex.periment 
b alld c at j - 2°. Time of action 30 minutes. 

a 1 mol. of tl'ilamin to 6.5 mol. of 1{~ 80
4 

gave 86.6% 1'1'ee fatty acid 

b 1 "" " "26.0",, H 2 804 " 95.5
%

" " " 

c 1 " " " ,,52.0 " "F/ 2 804 "100.0
0

/ g ,, " " 

the l'eaction: 
tl'ilaurin + sulphu1'ic neid = glycel'oltl'isulphl1L'ic acid + lam'ie acid 

seems, therefol'e, onl,)' pl'aetically complete ",itl! a VOl')' lal'ge excess 
of sulphuric acid and at alo\\' temporatllL'e, fol' ir experiment c is 
l'C'peated and Lhen a,gain heated al. 60' fol' 1 1! 2 hom, a shifting tO\\'t\1'OS 
the lefL takes place t1,lld il'ilnu dn is l'egenc~·tlted. Thc (,OUl'SO of t lle 
investigation is bl'ielly n,s follows: 

Tile 100.0% sulpilurie acid is woighed in a llask wbieh is Ihell 
cOl'kecl and plaeed in ice watel'. Tho weigllecl Ll'ilamin is now added 
in smal] quantities. As by tho actioll of the acid on tl'ilaul'in heat 
ii:i genet'ated no fl'esh pOl'LÏOll of tL'ilaudn mns! be added until the 
pl'evious loL has clissolved 1). Whell all the tl'ilaurin has dissolved 
t\ll<.1 tlte time of actiol1 luts expil'ed lito contents of ihe llask are 

1) Fl'Ol1l lhii:l evollltion of heal with satlll'uleu cOl11pounds il follows thal ilO 

IlUdlle il11pol'lance shoull\ be aLLached lo MAUMENB'S expel'Ïl11cnl (Compl. l'end,18S2. 
35 pg 572) wLere [his evollllion of heal is made usc of lo delecL uusalul'aled compouuds. 
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pOlll'ed on to- p011l1l1ec1 ice ill Ol'clel' to present as much as po~sible 

a rise in tempel'al~ll'e anel COIlt:ioqucnl S~l,pol1l(icntion. Snfficient alcohol 
is lIOW addecl so as io .oblaiu a 60% alcohol rnixtlll'e anel this is 
then shaken wHl! a mixt me of ethel' anel petroleum ether. Aftel' 
washing \Vith wnter the ether is evaporatecl. In experiment G a sub
slanee was left with estel' number 0 anc! acid J1IlJnuel' 280,5, which 
points to pure lande acid. This pl'oves that all the Irilaurin wab 
clecomposed. 

On l'cpeating expcl'Ïment c with subsequent heatiJlg at 60° fol' 
'P/2 hOlll' and rellloving ihe suJphmic acid in rhe rnttnner descl'ibed 
a subsltl,lF'e was obiained witl! acid number 246.8 alld saponifil'ation 
I11l111bel' 280.9; ester numbel' 34.1. As tl'ilaurin poSSeSbe& au ester 
numbel' 263.8, 12,9 % of trilaul'Ïn has been l'egenel'ated. 

As l'egaeds the laUl'ic acid whiclt in the pl'evious eqllation á('cl1l'S 
togetltel' with glycel'oltl'isulplllll'ic acid it must be l'enutl'ked tLlat this 
nnites with H2SO 1 ia molecuJal' compounds which twe more Ol' less 
solnble in benzene. Now if trihtmin is dissolved in 100 °10 acid 
(experiment c) anel if ihis is slmken witlt dl',)' benzene boih htul'Ïe 
acid n,nd slllphl1l'Îe acid ma.)' be detected in that solvent. Compounds 
of a Silllilal' ehtl,l'aC'iel' IHwe been descl'ibed by HOOGBWER~'l!' and VAN 

DOHP 1). In these tl,c1ditive compoul1lls the ox,rgen is sOllletimes taken 
as quadrivalent sueh as: 

H 
I 

=0 -O-SO)i 
RCOOH+ H~SOJ = R-C-O-H 

Othel's, H. MmJEH ~), believe in I he existence of a kind of mixed 
ficid anhydl'ides: 

=0 
R, COOH + H~S04 = R - C - 0 - SOaH + H/l 

The Jattel' is impl'obnble as thell wc slJonlc1 want in all these 
compollllds exacLly j mol. of wntOl' of clTstn,l\isation rOl' 1 11l0!. of 
thc two acids, vVe all'eady noticed in the saponificaLion of, bnttel' fat 
th nt the cOl1centrntion of the acid plays all' impol'tmlt pal'!; Ibis is 
fil!:io the case with tl'il:tUl'in. If IlOW nt n tempemtme of 1-20 we 
allow 52 mols. of 94.6°/ 0 , snlphlll'ie neid to act on 1 mo!. of It'i
lam'in fol' 30 minutes a slIbstnncc wns obtttinetl, al'tcl' l'ellloval ot 
the slllphlll'Îe ncid, cOllsisling ot' 80% of lnll1'ic acid allel 20°/0 of 
IInde('omposec1 glyceride, 'l'his glycel'ide was sepal'ntec1 rl'om the 

IJ Recueil XVlll 1899 hl. 211. 
2) Monalshefle flil' Chemie 24 p. S,j,O, 
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lalll'ic acid and its ester nnmbel' fOllnd Lo be 24,*,0. The ester nnmbel's 
of tl'ilaurin, dilaUl'in and monolanrin are l'espectiyely 263.8, - 246.1 
anel 204.7 so that the separáted glycei'ide is a mixture. 

The mono- anel ctilaUl'in are probably formeel here from compounds 
like OsH, (OR) (0 . S08H)~, and OaHó (OR)s (0 . SOaH) by decomposition 
with water R = CllHs3 00. 

Similal' compounds are still nndel' investigation. In the action of 
cOl1centrateel H2S04 on nitroglycerol analogous reactions OCCUl'. NATJIAN 
and RJNTOl}J,l) in an al'ticle on:' Nitro-glycerine nnd seine Darstollung 
write: 

"Die Absol'piion des Nitroglycel'ins dmch die Abfallsäul'e isi Jlicht, 
nul' ein Lösungsvorgang. Es findet noch eine zweite Reaktion statt, 
zwisrhen del' Schwefelsäure und dem Nitroglycerine, ullter Bildung 
von Slllfoglycerin nnd Salpetersällt'e. Diese llmkehl'bare Reaktion 
gelangt sclll1ell in den Gleichgewichtszustand, so dass bei einer nor
malen Abfallsälll'e eine Hülf'te des gesamten ausol'biel'ten Nitroglycerin 
als Sulf'oglycel'in vorhanden ist; während der Rest tatsächlich als 
Nitl'oglycel'in in Lösllng gebt." 

The l'eveJ'se l'eaction (2) which still takes pJace at 60° even in 
the pl'esence of a large excess of acid: glyceroltl'isulphlll'ic acid + 
lamic aciel = tl'ilalll'in + sulphuric acid is to a cel'tain extent com
parable to the synthesis of glycerides according to GRÜN and SCHACHT 2

). 

They, howevel', write: 

"Die Estel'ificirung des Glycerins durch Sch wefelsäure bleibt - auch 
bei Anwendllng von grossen Übel'schüssen an Sälll'e - bei del' 
quantitativen Bildung von Glycerindischwefelsäure (OaH6 (OH) (0.SOöH)2 
stehen, dementspl'echend t.l'eten auch bei der Einwil'kung der orga
nischen Sänren auf' diese Verbindungen nUl' zwei Acyle in das 
Glycel'Ïnmolekül; man geJangt ZUl' Diglycel'iden." 

"Die Bildnng von Mono- nnd Tl'iglyceriden konnte beiIn Einhalten 
der unten angegebenen Bedingungen nicht constatirt wel'den; ebenso 
wenig die Bildung nndel'el' Neb~npl'oducte." 

It seems to me that ,tbis conclusion Call11ot COnfOl'!ll to theory: it 
is also in conflict with °my own observa,tions. Fil'st of all, glycerol
disulphuric acid is nevel' fOl'med quantitatively in the estel'ification 
of glycerol by sulphul'ic [leid, secondly byproducts are formed in theil' 
synthesis ü'om diglycel'ides. 

If one part of glycerol is dissolvecl in foUl' pal'ts of 98.3 % sulphuric 
acid thel'e is formeel chiefly a mixture of glycel'oldi- anel trisulph1ll'ic 

\) Chemikel' Zeitung No. 20, 1908. p. 246. 
2) Berichte 38 p. 2284 (1905) see also Berichte 40 p, 1778 (1907), 
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acid, also a smal! pl'opodion of thc mono-acid. If to ihis mixtlll'e 
is added palmitic aeid dissolved in H2801 a substance is obtainccl 
with an ester nmnbel' of 205.1; tbe ester nllmbel's of tripalmitin 
and dipalmitin are respectively 208.8 ancl197.6. By one single recrys
tallisation from absolute alcohol, neady chemically plll'e tripalmitin 
with an ester numbel' of 208.1 and m.p. 64:-65° could be isolated. 
Therefore, a mixtl1l'e of c1ipalmitin anel tripaJmitin bas been the 
mai]) product. The bm'jum salt pl'epareel by me according to tbeiJ' 
method possesses anothel' composition as stated by them; it shonlcl, 
howevel', be observed .that CaRa 0 982 Ba + 2 R20 does not l'eql1il'e 
7.63 0 / 0 of H2 0 but 8.50°. 

Onc part of cIJemically pme glycerol D 1.261 was elissolveel in 
4 pnrts of 98.5% suJplllll'ic ncid. Aftel' 15 minntes an equnI volume 
of water was aclel eel , the liquiel was nelltralised with barium caJ'bo
nnte and aftel' removal of tho barium snlphate by)ilt.mtion tllc liqnirl 
was evaporatecl in vacuum. Aftel' nclcling a little alcohol it is agniJl 
empol'ated so as to gel. rid as mnch as possible of the water. 

If now, an excess of nbsoll1te alcohol is aeldeel, n thick while 
pl'eciptate of syrupy consistence is formeel, which is shnken several 
times vigorout:ily with alcohol to l'emove any 1'1'ee glycerol. Thc 
precipitnte solidifies aner n while nnel is Uien ell'ied in vaCllllm 
over P20ij to constant \\Teight. 

3.132 gl'ams of the dried salt gave on evapomtion ,,,,'itJI slllphmÏc 
acid 1.7380 gl'ams of Ba 804 = 55.49% of sulphate or 32.65% of 
barium O.77J0 grams gave 0.4295 gl'ams of sulphate = 55.49% Ol' 

32.65° / ° of barium. 

Calculatecl for the Ba st'\,lt of the anhydl'ous di-acicl 60.240/ B SO 
'cl 48 67 0 a 4' 

" """""" "mono-aCl. 
On heating the elried compound tOl' 11

/ 2 hom aL 105 0 in an air
bat.h it turllS brown anel evolves aCl'olein. In this opel'a.tion 1.0fi9 
grnms lost 0.011 gl'ams Ol' 1.03%, 

Thel'efol'e, a miXLme 'of ba.l'ium salts has formed which may. be 
l'eadily explained by the fact thai on c1iluting the mixtme of glycerol 
anel sulphuric a.cicl, the tL·i-a.cid all'eady fOl'med passes into Jowel' a.cids. 

CJ,AESSON 1), who was UlO fit'st Lo pl'eptwe glycel'olsulphul'ic acid 
also observed lhis con VCl'SiOll of the Ll'i-neid in Lo the lower n ... ids. 

He pl'epm-ecl the ki-acid fmm anhydl'ollS glycerol anel chlol'osul
phonic acid; his statement. tlmL t.his !.L'i-ncic\, on boilillg wilh water 
Ol' dilnte n.cids, is l'eadily anti cOllIpIetel." I'esolvecl illLo glycerol a.1ll1 
slllpl~1lt'ic acid is, howcvcr, ineol'l'cct; nl. le['\,sl anC!· boiling fol' anc 

1) Journal flir praktische Chemie [2] Hd. 20. p. 1. 187\J. 
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hoUl' there still remains a pOl'tion 0(' the [tcid cOlnbined with glycerol 
in the ('01'111 of t1 ll1011o-[tcid. 

Glycel'olil'isulpltnl'ic adel was pl'CpnL'ecl by me accoL'c1illg Lo CI,AI~SSON 
from anhydL'ons glyceL'ol nnd chlol'OSlllphul'ic acid. 1.619 gl'ttms of _ 
the acid was c1issolved ÜI wntel' nlll! boilecl foL' tUI hol1l', the soln
tion was 1I0ntm}isecl \'Viih baL'illlll ,hydL'oxide [tlltl thc resultiug bnrium 
t:ntlpIu'bte weighed. lf the slllphnric acid lmd bcen elimillnted C'omple
te}y 3.411 gl'ams 0(' bnrinm slliphnte ought to luwe been fo'rl1léd buL 
anI.)' 2.121 gntms wel'e ton mI; therefore 0.542 gnuns of slllplll11'ic 
acid. was left in combinntioll wiil! glyeel·ol. 

'file above expel'illlellts, thCl'ef'ol'e, thl'OW t1 liWe \11OI'e light on 
t ho slliph lll'ic acid f:inponifient ion of ft1tl::;, FlIl'Lhel' COllllllUllict1t iOBS 
will follow shol'Lly. 

Gouda, 5 April 1908. Labomt01'Y Canclle Wol'ks. 

Palaeontology. - "On Dtllic:hiwn ves}Jifol'/)w ,~jJ. nov, fl'u111 tlte 
l)1'id.:-ertTth of l'e!Jelen." By Ml'. CU~i\mND R\I]!D F. R. S. tl.nd 
Mi'S ELBAi'lOH 1\1. RmD B. Sc. (Communicaied by Prof. G. A. F. 

MOLENGRAAJ<'F). 

In 01.11' paper on the l,'ossil ~'IOl'a of Tegelen publishecl in 1907 I) 
wo fjgmecl a fruit pl'ovisional1y l'eferl'ed to Rh!Jnc:hospo1Yf. tllough it 
did not pOf:isess the nL'ticuIate beak of thai genus. All the specimens 
then availahle \VCl'e so 111uch distortec1 t"tnel injul'ed b)' gel'l11inntiol1 
tlml it was clifiiclllt to <.1eler111ino \vImt llte clmrnder of the perfect 
fl'uit would beo In addition to, this, the most perfect specimen nppeal'Eld 
to possess a qundrnte base ä.i1c1 8 selae, c1mractol's llllimown iu 
DlllicMum, io whiel! gelllls Lhê f~'lIiL was iu othel' respects comparabIe. 

Since tlle publicatioll 'or 0111' paper wc luwe obtaineclll1ol'e lllnlel'ia}, 
UW,llItS' to tbo kinc1ness of Di': LORl~ anel Bm'oll h GRmNDlJ. This 
Bew maiel'itl.I anel a closet· examina/ion of the specimens befol'e col
lected, 'ellt1bles us 1I0W Lo descl'Îbe tbe fnlÎt. as a new species belOJÎging 
(0 })ulicltiwn, a genus JlOW confinecl 10 Americ1:"t, Ihough all'ead.)' 
l'ecorded by Dl'. N. HAR'l'Z as OCCIll'l'illg in an intel'glaci,ü peat-moss 
in Denmal'k ~). 1)1" HAR'l'Z'S speC'illlens al'e l'ofel'l'ed, we Lhink cOI'l'ecLly, 
lo tho onI)' living spocies, lJldidtiwn s/}(ttltctcellin j om' fl'lliis are vel',r 
diffel'en L. 

1) Verhand. Kon. Akad. Welenseh. (Tweede Seclie). Deel XIII, No. 6, fig. 105, 
2) Dansk. geol. Forening 10, 1904, p, 13, 
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CLEMEND REID and Mrs ELEANOR M. REID. MOn Dulichium vespiforma 

sp. nov. from the brick earth of Tegelen." 

s. 
6. 

2. 

1. Dulichium spathaceum L. C. RICH. Recent, America. 2-8. Dulichium vespi
forme sp. nov. FossiI, Tegelen. AI! the figures are magnified to the same 
scale - 12 diameters. 

Proceedings Royal Acad. Amsterdam. VoL X. 


