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KONINKLIJKE AKADEMIE VAN WETENSCHAPPEN 

TE AMSTERDA}I. 

PROOEEDINGS OF THE MEETING 

.. of Saturday November 28, 1903. 

--·--:)C>c-----

(Trnl1slated from: Vel'slag vun de gewone vel'gudel'Ïngdel' Wis- en. Natuurkundige 
Afdeeling van Zaterdag 28 November 1903, DI. .XLI). 

CON·TENTS. 

A. F: Hor.I.F.M.IN aod J. ·W. lh:EIOIAN: "Benzene fluoride anel same of ies del'iv:~tions", p. 327. 
Il. W. B.\KllUIS Rooz}:noO)t: "Th.e systom Bl'omine + Iodinu", p. 3:l1. 
Il. O. lb/tzOG : '~On th'(l uction of emulsin". (Commuuicuted by Prof. C. A.P};IÜ:LJURING), p. 332. 
EUG. DI:ÜOIS: "Deep houlder:chty beds of a lat ter :;lucÏltl pcriod iu· North-Hollund". (COril-

municatcd by Prof. J{.. JI,ofAitTiN), p. 340. . 
G. YAN RIJ·Nm:ltK: "Ou thc fact of' scnsible s!lin ·U1'CI\S c1yin:;· uWlty in.u ccntl'Î)lct"l dircction"· 

(Commuuicatcd by Prof •. C. WINKU:l:), p. 346. .-
C .• WINKU:!: Imd G. VAN RIJNBE/tK: "Strllcture "nd fuuction of thc tl'Lmk-dcrm"tom't", IV, p.34;. 
J. D. VAN DER W.I.U.S: "On .thc equilibrium bctwccu " solic1 boc1y !Lud!L flüid plmse, espcciiLlly 

in the ueighboll1'hood of ·tllC criticltl st"te", (II pur!), ]1. 357. 
1'. H. SCHoun:: "Ccllh'ic decornposilion of polytopcs" p. 366 •. 
J. M. VAN BE~D1EL};N: "AbsOl'ptiOJl-compOIlIlc1s which mlLy chun:;e illtO chelllical compollm]s 

UlO sohitious", p. 368 .. 

The following papers were read: . 

Chemistry. -. - ·"Benzene fluoride ~md some of its del'ivativns." By . 
. PI'of. A. P. HOLLEMAN anel Dl'. J. 'rV. Bl~gKl\IAN . 

.. (Comm?nicuted in. the meeting of September 26, 1903). 

13enzene fluoride has, lip t6 the present, been· n not. at nll rendi!y 
accessibie sllbstl1l1(·.e. The best, know11 mcthod óf pl'epl1l'l1lÏon is 
that of WAT,I,ACH. nntl I-husum CA. 245, 255) whieh eonsists in 
first pl'epnl:illg henzenediazopipel'idide· and decomposing this with 
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hyc1l'ogen flnoric1e. Thcse chemists are even of opinioll that benzene 
fluoL'ide may thns be l'emlily prcpared by tlle kilo. As l'egal'lls thc 
course of tbe reaetion OUl' experiences are qnite in harman)' with 
those of 'VALLACH anti HEusLlm, bnt we differ in the appreciation of 
th~ eonvenience of the llleillot!. Apmt from the facj t1mt in om 
11l1mel'Ons expel'iments wc luwe ncver sncceeded in obtaining tbc 
yield of 50% (on an avcrage we ollly got 39°/. from the-aniline 
emploj'eu) which the,)' claim to obtain, tIJe rccovery of the piperidine 
proved to be very Ledions. Notwithstanding its priee is considel'ab1,Y 
10wer tIlI1ll it used to be, as it is now prepm ed by electro1ytic 
rcduction of pyridine, it is still sncb Ihat this 1'e('o v er," conld not be 
avoided. The base mnst be again isolated in a slate of perfect pnrity, 
beeu,use the yield of c1iazopipel'ic1ide becomes VCl',)' 5111<111 if tbe sl1mllest 
impl11'ily sholllc1 be present The mcthocl is a1so ver,)' tellions as 
not more than 10 grams of tliazopipel'idide at a time shonld be 
tl'eatecl with hyclroflnoric acid, otherwise tbe reaclioll becomillg too 
violent. Afrel' ba\'ing pl'epmed about 150 grams ofbenzene fluoride in 
this ,yay wc, therefol'e, deeided 10 abandon this method and 10 el1l1ea­
VOU1' to obtain benzene tlllol'id,e hy Ihe direcl diazolation of aniline. 

For this pnl'pose YAL1~è'lTIN1~R anti SCHWAR'I'Z have taken out a 
patent (CentrallJ1att 1898 I, 1224) cOI~sistil1g in healing a solntion of 
benzenediazonimll chlc)l'ide with hych'ogen fluoride. 'Ve ma,)' s11I'misc 
t11at the prodnct will be a benzene flllOritle eOlltaminaLed with benzenc 
chloride; on following their direetions this provet! 10 he th-e case to 
snch all extent that aftel' repealccl fl'actionalioll of tbc product 100 
grams of aniline yiclded only t wo grams of fairly plll'e benzene 
fluoride. This showetl Ihat in Ihe tliazotation of aniline, inlended fol' 
the pl'eparation of benzene fluoride hydl'ochlol'Îc acid shonld be avoidecl. 

I do nol wish to en Lel' inlo parlicnlal's as 10 Ihe vat'ions ways 
in whieh we have Ll'ied 10 prepal'e bCllzene fluoride dil'ectl,Y 
from aniline. Dl'. Bl<a'~KiIl'\N has &fatetl somelhing ahonl this in bis 
dissel'tation. It wil! be ~mfficienl to lllention hel'c that the yield 
of the desired pl'OdncI, incl'eased wUh Ihe a1110l1nt of hydrotIuol'Ïc 
acid emplo,,'ed. rrbis is the mefhocl whieh we linally atlopteJ: 9:3 
gl'ams of aniline arc dissolved in snl pll1ll'ie acit! and cliazotated in 
the nSl1a1 mannel', earc being' inken thai tbe VOlllll1e of liqllicl does 
not excectl 1.25 litl'e. The iee-eol!1 solnlion ii> then pOIlJ'etl &low1." 
with vigol'ons tllirl'ing into a eoppcl' vesscl eonlaining 50() cc. of,5.5°/" 
hytll'ollnol'ic add hea,ted neftrly Lu the boiling point and kept at that 
temperatlll'c. The hcnzcne flnol'Ît!c t!islills over al1ll is eondensecl in a 
1emlen WOI'!11-cOndensCl' Slll'l'onlllleü lw iee and balt. The tlisliIlalc 
consists of a colodess lill'lÎtl, whieh i~ fl'ced fl'om tl'ij,CCS of pheJlol 
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by wl1shing with u, liUIe u,llmli. Aftel'_dl'ying ovel' cl11ciIl111 chloride 
it u,t once disLiIled over at a constant temperaLul'e of 85°, Frolll 93 gntll1R 
ot' aniline 37 grams of' benzene llnol'ielc me t11ns outained in a per­
fectI,)' pme conelition, tlw,t is to Ray 40"/0 ot' thl1t l'eqnil'ed hy theol'j', 
The dcfieiency in the yicld is callsed by the fOl'll1aLÏon of p1lel1ol. 
Pl'obauly this 1I1[1,y be redlLeecl to a minimnm if intiieacl of hyc1l'o­
fluol'ie acid u, mixtlll'e of snlphl1l'ic acid mlll cu,lcinm flnoride is useel 
in sueh a llIl1nnel' lhat the concentl'alion of the hydl'ogen flnoric1c 
remains u,bont consln.nt. As this plan invol\'es vigol'ons stil'l'ing :lnd 
as Oul' meehanicl11 (\,ppliances were inl1eleq llu,te to stil' the l'eslliting 
pn.sie of gypsnm, we have not been able 10 pmctically confirll1 
this obvious cOllclnsion. 

In qnite an analogous mannel' the para- and melanitl'ouenzcne 
flnoride nll1y be pl'epareel fl'om lhe eOlTcslJOnding nitmnilineti n.nel 
the thl'ee 101uene lJnol'Ïdcs fi:oll1 lhe 101uidenes. Antlll'unilic acid, 
howe\'cl', onl,)' yielded small qnantities of O-fll101'OUenzoic acid anel 
was nemly all con verteel into sl11ie'y Hc l1cid. It was Yer,)' interesiÏng 
to notice 1Iw,1, ",hen tl'cn.leel by this I1l'oee5S, ol'thonitraniline cliel not 
yield l1 !t'aee of 01'tho-llitl'obenzene flnoride bnt only resinolls masseR. 
'YAUACII bas also been UlHLble' 10 p1'epa1'c tltis ::;ubstu,nce by his own 
method as he tlid not snceced in pmi(ying the pipel'ic\id~ reqllil'ed, 
'Ye have made two fl1l'lhCl' attempts to pl'epa1'e thiti snbstanee, 
Fil'stly b.r iso]ating it fj'om the nilration pl'oduct of uenzene fluoride, 
bnt u,s this contains bnt lit1le of it we did not sllceeed eil11e1' b~' 

freezing or by fmctional disti1lalion. SCCOl1cl1." frOlll parDflnoronitro­
hcnzenc; lhe ji-alliline lInol'ide obtained by its l'eduetion yielc\s when 
nilmtccl in snlpltlll'Ïc aeid tiolntioll 

On Ha 1"1 NH~ NO. (1 : 4: : 2) 
RO thai b.r eliminu,ting lItc mnido-gronp, o-nitrobenzenc f1noride mllst 
be forlllcd. B n t on I," l'eSinOllR masses were again pl'ocltlcecl here. 

The delel'mination of earbon, h~'dl'ogell and nitrogen in tlle t1nol'ine 
compOllnds could 1Je donc in llte llSllfil lllallllCl'. Fol' that of thc 
flllol'iue we llscd H, plalilllllll lubc 85 cm. iu length u,ud 1.8 cm, in 
diameier in ",hieh the snbslallce was inlrodncec1 mixed with Ou, O. 
Aftel' hcaLing 1 he nlfi~S con lains the tI nol'Ïne as eaici OUl fluoride, 
whieh is thcn fl'ced ('l'om lhe cxeess of lime b,Y u'catment with 
dilntc :lcetie acid, collectcd on a filiet' alld \\'eighed, As we nevel' 
found Iime 10 'bc perfccll," solnb~c in clilnle aectie :leid, it was 
purilicd hy dissolving il in (lilllie acclic a('id, pl'ccipitating with 
mnllloniul1l caI'bollale n]\(I igniting llte ('[l,l'honatc SÜ oblaincd. 

The ph.r:oienl eouslanlti of somc of ll1e compoundti pl'eparcd b)' ns, 
Wcrc [l,('cmatcly delcl'Jllincd antI thc t'olIo\\'ing vaIllcs were t'ollml: 

22* 
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m-nitl'obenzene fluodde 

p-" " " 
p-aniline HUOI'ide 
nitl'l1niline fluoride(l .2: 4) 98° 
beJlZene fluoride -41°.2 

b. p. 
205° 
205° 
1870 

sp. gl', at 84°.48 
1.2532 
1,2583 

It is a well known fad that the halogcll in the 'halogen uenzeneb 
is verv inert but that on flll'ther ::,ub::;tit11tio11 in the benzene nucle11s its 

" ulsplacement may be much facilitated. In how far this is tbe eabe witIt 
benzene fluoride and its del'i vatives has l'ec'eived but inbufiieient noUce lip 
to the pJ'esent. WAI,T,AUH anel Hlwsum (A. 243, 242) btate that sodimu 
aeting at a gentle heat on au ethereal soIntion of uenzene fluoride 
abstracts all the flnOl'ille with forl1latioll of diphenyl. We 1'cpeated 
this experilllent, bnt notieed but little fOl'mation of diphenyl althollgh 
cOl1siderable quantities of resi11 W01'e fOl'med. Moreo\'er, the sodillllL 
was but lIttle altaeked. Anothel' process for studYlllg the (leeolllposiUon 
of halogell benzelles is tllat of LO'WH~H~:U.z cOllsisting in 111::,sol ving the 
compound in a large excess of alcohol allel tllel1 mlding t:!odinm. lf 
we eaU (Ná) the l1mnbel' of gram-atoms of ::,odinlll ",hielt is presenl 
at t1 givell moment in a kilo of solvent, a the original halogen 
compound ánd J] the pOl'tion ihen eonvel'ted we luwe acconlillg 10 
him the 1'elation 

dolJ 
-- = K(a - ,IJ) 
d(Na) 

in whiclt J( is a eonbtant whieh he gives the name of "ubeful effect" 
eN tl tzeffect). 

We l'epeated 011e of LÖ\n:)lUERZ'S expei'imental set'ie::, with benzelle 
chloride anel fonlH.l Lhe nsefnl elfeet to he 0.261 whet'ca::, he lw,d 
found 0,254 and 0.268. 

Ou appl) illg the pl'OCebS to uenzelle fl Lloride it wab fOlllld I lmt 
sodiull1 when ncting on its t11coholic SOllltiOll does n01 abslract a 
tl'ace of fluOL'Îne, so tlmt the IIsefnl eH'ect = O. This l'esult is SUl'­
pl'ising, becallse aceol'ding io the illvesiigatiollb of IJÖ\YENIIHRZ the 
llsefu1 e{foct is abollt equally great 1'01' Ihe othe1' j~alogen benzene&, 
It shows that the flnol'Îlle in the llLlt'leu& i::, more firml)' t'ombilled 
tlmn the otller halogens; bome daln, of WAU,ACII anti HIWSLER agl'ee 
with t11is view, 1'01' lllsiance, ihat b.,' the nt'tioll of bodinlll 011 all 
e1hel'eal SOllltioll of p-benzene tlllorObl'Olllide fol' 8 dayt:! nlnl'ge amonnt 
of soclinm bromide had sepal'ated bui not a i race of Nn, Fl. 

On the other ham! we 110ti('e the gl'eat faeility with whieh thc 
flnorine of the bellzelle llitt'oJ[nol'illeb rem'ts wUh sOllium meth)'1[1,1e; 

\ 
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the /)/- aml /1-eompOlll1ll::;, when hcal~d fol' ft short time with this 
rcagent in [\ melhyl al('oholie solntion, are qna.ntiiative1~· converled 
into the eOl'l'esponeling nitl'O-aniso1s. In I he case of bcn'l.e11e dinitro­
fluoride (Fl. NO~ : NO l = 1 : 2 : 4) the progl'essive aetion of Ihe ::,odinm 
methylate was stndied b~' Ihe melllo<1 emp10yed by LUI.m's fol' thc 
COl'l'esponding Cl-compound and it appeal'ed that the reaction was 
t1uite completed within a few minutes. O\\Ting 10 this gl'eat celcrity, 
accnrate qnantitahve measnrements were very difficult; but it was 
fonnd th at the l'eartion constant in rOllnd llnmbers is 600 1imes 
larger tItan wilh the chlorine romponnel. 

'U1'oninf/,m, Sept. 1903. Chem. Lab. LTnivel'sity. 

Chemistry. - "TJw sy,ytem B1'Omill() + [odil/f." By Pl'of. H. W. 

o 

BAKHUIS Roozm30m.r. 

(Commuuicaled in lhe meeting of September 26, 1903.) 

Thc e1ements el1101'ine mul 
iocline yield two rhemical com­
ponnc1s which have been accu­
ratcl~' investigaied hy STORTEN­
nm\.I'~R. Up to ,tIlc pl'esent thc 
l'claiions of thc othel' ha10gens 
remaincd 111 obsrnrity. The 
system Bl'Omine anel lodine 
investigalccl h.r MI'. l\bnmuM TElt­
WOGT gave, pl'ovisionally, the 
reslIltiS )'cl)l'cSented in OllJ' tem­
pemllll'e-eOIlecll tral ion fig me. 

FIl'slof all the Iwo boiling 
lllles ADB aml ACB, ",hiel! 
wel'e bolh detel'mined at 1 Atm. 
pre&slH'e. 'file (h'st line rcpl'escnts 
tlle hoilillg points of 1 he series 
of liqlJid mixtmes fl'om 100% 
Bl'. 10 100% I; the &e('ond line 
l'epresents tItc vnponrs yieldcd by 
these mi:...tnl'es. Thc cOl'respond-

'ing points a.rc sitna.tE'd on hori­
zontal joining !ines. 

'l'he fignre &hows that these 
curves arc continuous, but 


