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: In hia lacture Prof., Staudﬁggr fﬂ:st dJ.SC‘lZSSGd tho difficulties
found. in the study o Tproblems of Bacromolscuiar cnomistryo Unlike the coin=
—~pounds of the smaller molecular weight, the macromolecules do not’ form uni-
.form pure materiale, but mixtures of h:!.ghly polymerized molecules of a SO
- different-length of - ‘the chiains; which csn not be: sopamted chemioally or”
“physicallv i ; ‘lecular_woighta_of_snch nnterie.ls ATO AVerages. - Exper:.ments-
m_th eubstancos oi‘ high molecular woights are not porfoctly reprodu:ible,. be— .

concentrations , depeniin,, on’ the leng’th of the ohaino This is- particularly
Arue. for products of. decomposition and - for synthetic compounds, natural pro=

‘aﬁoﬁ appsar to have uniform and définite 1engths of chains.- Compounds: -of’
’high molecular weight must ‘be dissolved for invostination, These large
‘molecules produce oolloidal- dispersions, the p&rticlos of which are not formad
by & condensation of relatively largs molecular chalus, ‘as in solutions ‘of -

__soaps,: but. the molecules of whichﬁa'*o_by themselves: snfficiontlyllong to: forxm
" colloidal -dispersions in any aolvento This is tlno differonco between the
moromolocules ard the micellaoo R G

P

o This view poin"c. Was confdmed by acotylation of macromolecular ety
compounds » ©.8 cane-sugar; the acetyl residue was split off, and the ‘degree -
~of polymerization. of the regonorated sugar compared -with that of the- original

. oubs*l‘.a.mceo The donree of polymerization was found to have been left unchanged

- 3f the cane sugar “had Tormed micellae, the reaction would have affscted not the

" micellae as such, but each molooule mdepondently, and tho dogreo of polymeriza-=

,.‘tion would havo become.-'mallerq B )

T : The degreo of polymerization ia’.,, moroovor, “the same. i.n the different
solventa, .which again can'not be made to agree with the ‘usual behavior of L
. the. mioellae, ‘because the i‘oroes of -cohesion holding ‘the molecules’ together‘
'in the form of. micellao vary undor differom: outsido oondi ions (solvents
tomperature, etcg) T , B e

— ﬁoleoular woignts ~wore determ:lnod from osmotic pressure mea.surements~

;_Im‘.,;as well as from: viscosi'ty determinations. The determination.of the terminal

" groups was used ag a chemical method for the determinstion of molecular weigptso
"~ Tndolng thio, tho*characteristic groups “of- the molscule (-OH; .=COOH) were made
~-use-of -in the determination, ‘ealculating, . LPY: 8 tha molooular weight of the
oarbonie aoid from the weight oi‘ ths silver B&lto o o

e changes aro frequently Producod during the solution, eapecially orf
_lthe natural -products;: -by, possibly, the effect of -the oxygen of the air or

by traces of acids, and they greatly- increase the dii‘ficulties of study. The

', molecules prosont in such solutions are fibrous if"stiucture. = According to -

. Dr. Stavdinger, “these fibrous molecules must be imagined as. being fibrous, .
1iko glass filamonts ’ which stlll ca.n olasticauy vibrateo 'rho fibrous molecule
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solutions are 'pr portional o ,ha, ength the fibrous molecules > and th
‘determination of viscosity can therefore be used for the determiration of: tha
‘constitution. 'The solution must however be sui‘ficiently dilute, -80 that tha 1‘;,

fibrous molecTzles -aoula noF ai‘fect cach other

whereJé—is‘the-specific—viscosit craasrin—vismi‘ty‘of’thﬁ‘s—rvont_pi‘o—«‘
;duced bypthe _solute), c. the_conoantmtion,J {he_moleculir weight and X;-g - -
consta.nt char”é“teristic forﬁ cach homologous syatem oi' polymarao', e e

e s‘pecific vizzcosity hes a. deﬁnna characteristic value_m-_each_

substance ,- which: depends on. the length of the molecule, and is but- slightly
. affacted by .the pature of the solvent.. The. viscosity of the solntiM_

; ¥lbrous molecules; is; tﬁerai‘ora, according to this law, depsndent or ths

degree of - disporaiono fower. ldng molecules produce a h:lghor viscosity tha.n
neﬂ—Prof—Sta:ud : -the sams Jength

molecuies s present when in’ the samne: concontratiou of two aubstances the

‘ specific viscositles are equel. The Spccific viscosity &—Lher

' fi'om the d:ameter of the moleculeso § _ : -

S e ’I’he Validitz the laL_v;r&..: omn_by & co.nparison of the computed =
and experimentally determined valuss for the comstant Kae - Thc law of vis~ o
_ Mtoz&zbrom;mmomzﬂw%@ tonges—vatid:
_f;when dealmg with spherical gtruciures or lower molecy T &ig@tﬁgompomﬁso e
~Exceptions to.the law have however been found also. with macromolecular- ‘compounds,
‘caused by the branching of the chains a. side chain :lncrca.ses only thc diameter
'-o&‘ the molocule, not its 1ength° SRR U T R

Tho specific viscosity is. cither not dopendont on the temperature, or
else only 8lightly so (investigations at 20° and 60° C). - _When, ‘however, the "
length' of the chain exceeds certain.limits, the solution becomes more viscous
- at-higher temperatures, becauss thé . mobility: gradient ocou:ing during the Rl
- viscosity determinations and’ the oricn‘i:aticn oa‘.’ the moleculos connected wit.h :lt

‘ countoract tho hcat motiono T A i

ety Pr ----- S taudingor illustratod"his*oxporimonﬁs by doscribing:in greatcr
dcta:ll rubber, cellulose, ‘stareh; albunin, as-well as “high molecular wcight
omthetic productss He stressed in’ particular “the difforonce ‘between Buna'
and the matural rubbor; the patural rubber irdicates long side _chains am the
t‘:lbrous molccules, ‘while Buna rubber has many short ones. - ‘This results in
: ﬁ:lty—of—the " Bung Wpor?iéﬁﬁ with the natural rubber as

vell as :lts property rcadiiy form rings and hscomo difﬁcultly ao.uble‘*
‘ Signed, Henkelao ’






