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his booklcr colr lmcmoratcs thc dcsigna-
tion of thc-- forrndation of polymcr sci-
crrcc by Llcrrnlnn Staucl ingcr as an
Intcrnarional Fl istor ic Chcrnical

Lunchnurk. T'hc clcsignirtion r,vrs joirrtly confcrrecj
by thc Amcriuu'r Chemical Socicty and tl-re
Clcsc I I schaft I)cu tschcr Chernikcr, lcarnecl soc ictics
rvlrose irirns arc to promote thc intcrests clf
chcnrrsts urd chcmisrry ant l  to scrvc thc publ ic
irrfcrcst. A piirtl i-rc n-urrking tlte desigr-ration rvas
prcscntc(i to thc Instifr-rtc litr Macrtturolccullrr

Ol-rcrnistry in I l rc ibLrrg- ir l - l - l rc isgirrr ,  Ccrrnrr-ry,  on Apri l  19, 19g9, for i .stal l l r t i .n ur I lc 'nan'r
St i rrr t l i r rgcr LIorrsc. l -hc inscr ipf  iorr  rcar ls:

This l l t r i l t l i r lg is t - tatnct l  l r { tcr I  Icrrnanrr Starrr l ingc,r ,  rv lro,  [c lwccn l9Z(r a.cl  1956, carr iccl
ot t t  his pathbrcaking rcsclrrc-h ol t  Inl lcronrolccrr lur chcnristry in Frciburg. I  l is thegries .u
thc pt l ly l r tcr str trct trrLrs t t f  l ibcrs artr l  p last ics unt l  I r is lurcr rcscurch p1 bi . logical  . racr.rnol-
cctt lcs f t rr l r tcr l  t l lc basis l t t r  cottnt lcss rrxxlcnr r lcvckrpurcnts in fhc f ic lds 6f mater ials sci-
crrcc atrclbit'rscicnccs rtncl supportccl thc rapiclgrou,th of thc 1--lastics inclustry. Forhis work
in thc ficld of p,olymcrs, Starrc{ingcr."vas:rwurclcrl thc Nobcl Prizc fcr chcmisrry irr 1953.

Tllc pi(xlccritlg rcsearch of I lcnnann Star-rclingcr, first rt the Eigencissischc TLchlisc6c
Lloclrschtrlc (ETI-I) in Ztrrich, thcn ar thc Aibcrt l-uclr,virls [.lnivcrsiry 11 Frciburg, 6as led r. rhc
clcvcltltrrmct'rt tlf Polyrncr scie ncc :rs a modem rnLrlticliscipliLrary f icicl. in 1926, Stat,.linger bccamc
clircctor of thc chcnristry dcpartnrcnt lrt Freibrrrg. Fic csr,ibli.;lrercl rhc Insriftrtc frrr Macromolccr.rlar
Chcrnistry rvithirr that clepartrncnt in January 1940. This insrirrrrc rvas rhc first i. Europre clcv.tcrl
cxclr,rsivcly ro polyrner scicncc. On Nov. Z7 , 1944, ncar rlre cnd of thc Scconcl 

.World 
War,

Starrclingcrls lltborntory rvirs clcstroycd by Alhcd bonrhing. In thc yczrrs afrcr t6c war, hc conccn-
tratcd ur thc rcbtriltl ing of the chemistry tlcpirrtmcnt rnd his institutc, St:rudingcr rcrirecl fiorn t6c
chcrnisfry dcp:trtt'trct-tt in 195 t attd u'as succccclcd by Artlnrr LLittring6arrs. The Instinrte f.r
Mircromolccular (--hctnistry w:rs transfr-rrccl frorn thc rrnivcrsity to thc statc of Bade.-Wiirttenrberg,
oll l l iclllportlry l-rirsis, with Stautlingcr rcuraining ls clircr:tor. I-lc rcsigncci ip 1956. Elfricclc
I Iu'sctttantl sttccccclcd Statrclinger as clircctor, and thc ]nstitrrt.: for Macronrolccular Chcr'istry
bccarnc an inclcpcnrleirt tu'rivcrsity il)stitufc. ]n 1962, shr,.was app()inte(l to thc nervly establisl_rccl
chair o[rnacnrnrolccLrlar chernistry arrcl thc institrrtc *,,, ,,rt.,,,,,,,.I into l ncu,builcling, now callccl"l lcr-r'un. Stauclingcr l{arrs," locatcrl i ' Stcf lrn-}r4cicr-Sri";rssc.

On thc Crn'cr:

I Ierrnanrr Starrdinger,
I  9 5 1 .

Acknrxulcdglnsn ts:
'fhe 

American Cl.rcrnical Sot:iety gratefully acknorvlcrJgts llrc i,ssistancc of those rvlro helpcd us toprepare th is booklet ,  inc l t rc l ing:  Rol f  Ml i lhaupr.  Alhcr t  l - t rd* ' igs Univt ' rs i ty  of  Freiburg;  l {c lmct
I{ingstlorf, Llnivcrsity of l\' lainz; Lllrike Fell, Gcserlscrraft I)eriischer chemiker; an{ pctcr 

J..I.. Morris,Scicncc lt{trscurn, London, tlr-c'NHCI-P liason. It u,as protlucci:l hv the i)ffice .f C,ur,rnuni.rtinn.,
Amcr ican Clrerni r :a l  Srr ic t1, .  I )esign:  l )a lhrnanThl i t ldour I )cs ien.
I )holos t ' . r t r tcsy of  t le lmct  I l ingsi lor f ,  Claus I ' r i isr rc i ,  r rnd t l rc  r r l i rer t  l - .drv igs Uni 'crs i ty . {  I . . rc ibrrrg.
( - i t4r1 ' r ig l r t  Oi  991) Anre r icrr r  ( lhcrnical  Srx: ic t r .

I lcrmann Staudinger House, thc l rome of  the Inst i tutc for
Itlacronrolecular C)hcmistry.



HERMANN STALJDINGER ( I BB r.1965):
FATHER OF MACROMOLECL]LAR CHEMISTRY
f n 1(1J0, I Icrnr,rrrn Staurlir-rgcr, thcr-r prof cssor of'

I  t , rgunic chcrn is t ry  . r t  I :T i {  in  Zur ic l ' r ,  crc l tcr l  x
Is t i r  in  t l rc  in lernut ic lnal  c l - rcnr ic : r l  cornmrrr r i ty
whcrr i.rc postrrlatc.l thirt rnalcrials such as natrlral
rrrLrbcr havc vcry higlr rrolccrrlar r.vcight. In ir pirpcr
cntit letl "LJbcr I 'olyrrrcrisatiotr," St:rtrclingcr prc-
scntcd sevetal rcirctions that forn;r lr igh molecrrlar
wcigirt rrolcc'.rlcs by l inking togcther a largc nurnbcr
c,f snii i l l  rnolccrrlcs. I)Lrrir-rg this rcaction, ',vhich hc
callecl "polymcrization," incliviclual repcating Lulirs
arc joirrccl togcthcr t ' ,y covalcnt bonds. T1'ris nclv
c()l 'rccpt, rcfcrrccl to as "rnircr<'rnrcllcculcs" b1'
Starrdingcr in 1977, covcrcd troth syrrthctic irnrl nat-
r-rral polyrlers and was the key to a widc rarrgc of
mor lcrn polyrncr ic  rnatcr ia ls  uncl  inr r< lvat ivc appl ic l -
t ions. Tirt l iry, thc tnolccular architcctures of syn-
thetic polyrncrs ancl biopolymers arc tailorccl rvirh
lrigl-r prccision to rncct thc clcnrantls of modcr.rr tcch-
ncllogy. Thc proclucts o[ 1'olynrcr cl 'rcmistry arc
tl ivcrse , fnrrn foocl packaging, lcxti lc f ibcrs, atrt,r
parts, ancl f()ys, t() rncmbrurrcs for rva(.cr clesalinatron,
carriers uscd in ccxrtrollcd dnrg rc-lcasc, antl biopr,ly-
rncrs fcrr t issuc cnginccring.

Hermann Staudinger, probahly in
Zurich. I)[roto courtesy of Clatrs
[)ricsner.

Stutr t l ingcr ' 's
colrccrpt, ltt lrvcr. 'cr',
fcprcscntc(l 1r str()rlg
c l t i r l lcngc to h is  con-
tcnrl-rorurics. Thc sc i-
clrt if ic cornnrunity
wirs  vcry rc luctant  t ( )
adrn i t  thc e x is tcr rcc o{
cxrrcrncly largc com-
poun.ls rvith molccrr-
lar lvcigl-rts cxr:ce,l i ng
5000. Instcatl,
niiccLlc-typc aggrc-
gatcs, as obscn,ccl Irr
soa;t tnolcculcs, r^"'crt'
c--onstrlcrcrl t() : lcc()rrf rI
ft lr thc rrnusual prop-

cr t ics of  such nratcr ia ls .  Morcovc ' r ,  sontc sc icnt is ls
wcrc convinccrl that t l 'rc sizc of a rnolcculc'corrlt l
lrever cxccc(l t lre sizc of thc unit ccil, as mcasrrrcd by
X-riry crystallography.

Starrdingcr, f ir l loiving tl 're scicrrtif ic traclir ion of
classical organic cl 'rcm istry, prcscl)tcd sounrl cx [r..ri -
tnental cvidcncc to support thc cxisfclrcer of higtr
lnolccrrlar lvcrght polyrncrs. I ' Ic sclcctcd natrrral rub-

bcr :rs t lrc nr,rclcl syst.cn. bcc:,rrsc ( lurl I lurries ancl
l { r r t lo l l  I ' r rurmcrcr  I l rc l  sr rggc; ic , , l  in . lc l ,cr r t lcnt ly  t l r l r t
nutrrrir l r. 'r l , l ' ,r,- cor-tsislccl of..,ggrcgatcd surall cyclic

Irolyisoprcrrc lrnits vi:r "part!aI r 'alencics" associatcr]
w i t h  t l r t ' t L r r : 1 r l c
[.rourls. -\ l rch irggrc-
gutcs shorrld hirvc
bccn tlcstroyccl
r.vlrc-n thc d.rublc
bonds rve rc
rcuxrvc'rl by hydro-
gcr lat lo l r .
St:rr rrl ingcr's l iyclro-
gcni r t ion cxpcr i -
rrrcrrts slrolvctl that
h),clrogcrratccl rul ',-
lrcr r.r 'as r, 'cry sirnilar
fo nornr:tl ul-i.'itttr-
nt tcd r t r i rbcr .

I ) r , i rng rhc la tc  I9Z0s,  Starr . l inrcr  prov ic lcd
i r r . lc l i t ior i r , r  c" ' , t lcnce l rascc]  r ,n  v isconrct ry  to conl i rnr
t hut urolccr r I lrr rvcights rcnt,r incrl r rnchangctl t lLrri ng
chcrnic ; r l  rnr ; t l i f icat ion o i  1. r , iyurcr . .  Dcspi tc  thr
i rtt lrrc55i 1'1' cx l.( 'r ir uent' l I cv r, lerrcc, St atul irrgcr con-
t  inucr l  t1)  cnc.ountc l -  vcr) '  s1r( ) t )g opp95j111y11 f , r t .
r rcur ly  tu 'o t lcca, . lcs f r .orn lc l t l ing orgrr r i ic  c l - rcmisrs.
[ "or  i11.1 'y11.-q,  I  Ic i r r r ich Wic iant l ,  l9Z7 Noirc l  l lLr rc-
l r tc  in  c l i t 'mi r t l -1r ,  wl - { ) tc  t t t  S iarr t l ingcr ,  " [ )c i t r  

co l -
Ic i rgrrc ,  r l top thc idcu o i - lurgc rnolcculcs;  organic
rnolcculcs rv i th  u r r ro lcc i r ler  wcighr  l ' r ig l icr  than 50L]0
tltt trot cli ist. l)urify y6ttr p161111s1s, srrcI i ls r1ltbcr,
thcn thc l ' rv i l i  crysta l l izc i1n. i  p1o1,s to bc kxv rnolcc-
r r lur  conr i rorrnt ls l "  ln  i r is  arr ro l r iogr .aphy,  Stat rd i r rgcr
c()uil l lL'r)t..t l  "My collclrgucs \\ 'crc \/cry skcptical
aboLrt th!:: cl irrr-rgc, ar-ri l  thosc u'ho kucn' rly publicrr-
t iorrs irr I ire I ' iclcl of low rriolccrrl;rr chcniisr,ry askcrl
nrc rvhy I u,as ncglccring this inrcrcsring ficld ancl
insti 'acl rvls'uvorkirrg r)lr it vcr'], rrn;tlcasant f iclcl an.l

l ,oo l ly , le t i r rcr l  cornporrur ls ,  i ikc r r rbbcr  ancl  synthct icr
polytncrs. At thrrt t irnc thc clicmistry of these cour-
porrnrls oftcrr n'as rlcsigtrltcd, itr vicw of thcir prop-
cr t ics,  rs  Scl rnr icrcrrc :hcrr r ic  ( 'grcasc chcmist ry '  ) . "

Stirrrclingcr ncvcr ccitscd tr) prry1111;1a his cor-r-
ccpts of -polynrcr  sc: icnccs,  rkspi rc  h is  col lcagrrcs '
rri istrLrst ,f nlrrry oi lr is rnctl iocls irntl rcsults. In l ivcly
tl ist: ttssio, I s, 1 :c cl6t1t rc'p t ly t lcfcrrrlc.l l-ris it lcas ag:r i r rst
a l l  a t tac l .s  r rsrng h is  ingcnrr i iy ,  le  fs is tL-ncc,  ; - rn. l  pr t i -
notrnccr l  ent l t ls iusui .  I ly  thc cn. l  , r f  the 1920s r r r rc l

l{crmann Staudinger early in his carecr.



Hermann Staudinger receiving the Nobel
Prize for chemistry from King Gtrsrav
Adolf of Sweden.

cl r r r ing thc 1930s,  Starr t l ingcr 's  u)?rcr( )n l ( ) lccLr lur  corr -
c-.ept founrl incrcasir-rg acccpt:l l tcc lry othcr cltcrnists.
Al thorrgh solne of  h is  opponcnrs st  i l l  rn l in tu incr l
thc i r  objcct ions,  h is  conccl ) t  w:rs  a l rcut ly  bc inu
appl icd in  in t l r rs t r ia I  procc.ssr ]s .  At  long l ; rs t ,  orr  l )cc.
10,  1951,  Staucl ingcr  rccc ivc l l  h is  rov l r t l  i t r r  thc
conccpt  of  macrornolcculcs an( l  h is  proLtngct l  c l lor t
to cstablistr thc scicncc of l irrgc utolccrrlcs u'ltcn ltc
was awanlcd thc Nohcl l)rizc firr chcrnisrry.

His Life-His Career
I lcrnrann Statrl ingcr'"virs lrorrr in \Tornrs orr

thc I th inc on Mir rc l r  21,  l88 l .  I lcc l i r rsc l rc  krvc. . l
p lants arrc l  f lowcrs,  l ie  s t r r t l ied Lrot l rny r r r rdcr .L i l r rg
Klcbs at  thc Univcrs i tv  o i  [ ]a l lc  uf rer  grat l r r l r r r rg
frorn high schcxrl in 1899. I i is farhcr suggcsrcd rl irr

he takc sorr i t - -  chcrn is t ry  c() r l rses
t() get a bcttcr unclcrstuntl irrg ol
b i t tany.  Fol lo ' " i ' ing th is  prr tcrnrr l
advicc,  I  Iernrr t r r r r  s t r r r l ic r l
che ' r r r isr ry  at  the LJrr ivc ls i r ics of
I la l le ,  l )nnnstar l t ,  r rnt l  Mrrn ich.
f  . l r t  r r r i s t  r y  l , e  r ; unc  l r i s  r r r : r i r r
in tercst ,  ant l  in  l90 l  ar  thc ugc
of  22,  hc took hrs Ph.D.  unr lcr
l ) r r r r ic l  Vrr la in, . lcr  in  I  Iu l lc .

I  lc  cont inrrcr l  h is  rcsc l r rc l r
i t r  orgarr ic  c l rcnr is t ry  i r r  t l rc  l lb-
oratory of .|ohlrnncs l 'hiclc at
thc Univcrs i ry  of  Strasborrrg.
l ) r , r r rng l - r is  i r rvcst igal ions o l  c l r r -
boxl ' l ic  ac i r l  corn l , , r r rnc ls ,  l rc  c l is-
( ' ( ) v ( ' r ( ' ( l  r l r r . '  l r i g l r l y  l t ' ; r t ' t  r v t .

ioloqrcirl ly acrivc narural compour-rds. Witl i  l_copolcl
I{rr; ickl (who woul.l wrn rhc Nobel Prize for chcnr-
istry in l9 j9), Sraudinger idcntif icd tl-rc structrrre of
rrirtrrral pyretl-rrins ancl clcvclopecl synthctic routes to
tlrcsc inrportant lt irtural irrsccticidcs. L)uring World
Wlrr I, Strrrrdir.rgcr alst' concluctcd rcscarch ir-rt,,
e rslltz c()rnporrncls, substifutcs for naturaI procLrcts
thirt wcrc in shor I srrpply cluring rhc rvar. In addirion
to rire successfLrl clcveloprnent of synthctic pcpper,
Stlrrri ingcr nnrl Thaclacus l{cicl-rste in carriecl out t l 'rc
rIif I icrrIt rrrrlysis c,f narural coflcc arornir. Er.'cntually,
l l r t '1 , t l rurc up u ' i rh  a crcc l ib lc  crsatz arorn l l  ( f i r r fury l
nrcr-capt i rn wi t l t  t racc: ,  o f  rncthy l  rncrcaptan) ,  Ivh ic l r
wlrs c()lt ' ., 'er[cc] int() lrn irrcjtrstrial ])roccss.

[)rrring tl.r is pcri<,iI, St;ruclingcr wlts rt typical
l)f 1rc tl t iLrncr of nli i instrci)lt l  organ ic clrcm istry, wl] iclr
rvls l lrcldy a highly sophisticlrted and rcspectcd sci-
crrr c, lci l by chcmists such as Adolf von Bacycr,
I:nri l lr ischcr, and l{icharci Willstdtter. By 1914,
orgrnic cherrisrs h'.rd 1'rrcparc'cl rnore rhan 100,000
synti)etl. ct>rnp,r-inds used for various applicatrons,
i nc I Lrtl ing clycs :rnd ph arrnaccuticals. Althor-rgl-r not
ycr -10, Staudir-rgcr r.v:rs considcred a leailing organlc
clrr ' 'nisi i)rrring rhc 1920s, Staudinger clecidccl to
lclrvc ti-,er safe:inc.l prcstigious haven of clussical
orgirtric cl 'rcnristry to enrbirrk on the stonny higl-r
scr,i r)f p,rlymer sc-icrncc. Staudingcr's pioncerinfl
sp i r i t  i l rovcr  h i r r r  ro l r rcak away l rom the typ ical
tl i i lr l<irr,: of tra(l it iolrai orgar-ric chcrnists ?lnd to
ilclvuncc rrcr,v and rcvoiLrtionary ideas.

ln 192(r, he wirs appointed to a cl-urir ar Albert
I - r r i lw igs Univcrs i ry  in  Frc iburg,  wherc hc dcdicuted
rll lr is c{frrrts ro cstirblishing and expar-rding rhe
lrorrt icrs of polyrncr scicncc. I l is rescirrcl 'r topics
rncIurlccl l latrlr ir l nrbbcr, celluLrsc, and synthetrc
polynrcrs sllch as polyoxyrnethylenc, polystyrenc,
ancl polyethylenc oxiclc, which Staudinger crxrsid-

kctcncs.  In  1 907,  i rnnrcdiatc ly  n i rcr  cornpl t - . t  rng h is
p()stdoctoral '"vork oll the kctcncs, Strrutl ingcr, at t ltc
agc oF2(r, was i lppoinrcrl ftr l l  profcss()r at rhL-
Tcchnical  LJn ivers i ty  of  Kar lsr i rhe,  sr rcccct l r r ig
Rolund Schol l .  In  Kar lsnrhc,  hc nrct  cur int :nr
cherlists such as Carl Englcr urrtl Irritz l ' l lbcr, t]rc
latcr foundcr of high-prcssurc chcnrisrry. At that
tirnc, Staurlingcr'.s rcscarcl'r foclrsctl orr kclcnc chcnr-
istry, rcactions of oxrrlyl chloridc, l l ipl iatic rl iazo
cornpourrcls, anrl prcpar.rrt ion of l-,rrratl ie.ne l lntl
isoprcnc.

ln  1912,  I { ichanl  Wi l lsr r i r ter ,  u  rvor l t l  lea. lcr  in
org i r t r ic  c l rcrn is t ry ,  rvrs upP1r i111cd r l i r -c .  tor  of  t i rc
ncrv ly  foturc lcr l  Kaiscr  Wi lhchrr  I r rsr  i t r r rc  f i r r
Ohcmistry irr Rcrlin-l)ir l i lr:rn. I: ' l-Fl in Ziir ictr olTcrerl
h is  v t rcatcc l  chai r  in  chr : r t r is t r -y  to St : rut l ingcr  rvho
hrrcl jrrst pLrblishctl his l. irst book, 1)ic Kcrcrrc. Ar
HT I  [ ,  S ta t r r l i nge  r  L ]o l r t i nuc r l  h r s  r csc r l c l r , , r r , , r g ; ru r .
s \ i l t t  l lcs is .  In  utk l  i t  ior i ,  h t '  s t l r r t  c t l  t (  )  u t \ i  cst ig ; l t  c  l ] l tys- I  I t : r ;anr,  i i taut l inger (ccntr : . )  wi th col lcagucs in 1935.



crcd to bc nioclcl systcms lor thc uruch nrorc c.t,rrr-
p lcx b iopolymcrs.  As i ' i 'e  i l  r rs  rwrk i r rg syrr r l rc t  ic  1, r  l lU-
nlcrs, StirLrclinger triccl to tleterminc thc urolcctrlur
'"vciglrts of pc,lymcrs by using cnrl-grorrp iull lysis, lry
rneasrrrir lg t l.rc viscosity o1'polyrncr solutiorrs, anrl l.y
using clcct ron microscopy analysis.

I ' lerrnann Stauclingcr always rnaintaincrl a ckrstr
rcl:rt ionship rvith rndr.tstry to obtain firn,ls frrr his
rescarch ancl to l lct as a tecl'rnic:rl consLrllarrt for l lrrns
ir.rtercstcd in plastics ancl mbbcr. For many ycurs, thc
"ll i jrcicrvcrcin" (associat iorr of srrl 'rportcrs) r.rf rhc

Hermann Staudinger's Life
and Achievements

I t r s t  r t u t  c  l , ' :  i ! ' l , r c ron ro l cc r  r l r r r
( l l r cn r i s t l v  I i r r l i c . l  t hc  r cs r l r c l r
t t t  a l t r t {crs o{-  t  hL '  f  i lJ11 11qs c()11f , : ,  l t tcs
,"vho sponst:r-ctl ;olyrr-rcr rescnil.:h in
irr.cihrrrg. Surr rt I i ,rgt-r ' 's int r ' l  nil l

Brorrp scnrinrrr, rvhicl-r startc(l i i i
I ! )50,  at tnc. tcr i  bot l r  ac i rdcnr ic  arr t l
inr l r rs t r i : r l  t : l rcrn is ts ,  lnr l  i t  s t t r tn
bccrrrrcr t lrt '  l : ir-gcst (lcrrrlrn nnrrual
polynrcr  nrcct ing wi th nrorc t l ian
700  p r r r t i c i p rn f s  du r i ng  t l r c  1990s .

Strrtrrl irrgcr's rcscarcli rvas
puhl is l icd i r r  nrore than 800 prrb l i -
cat ions lun()unt ing to rnor t t  rhan
10,000 prirrrctl lafles. I Ic sulnnia-
r izct l  h is  lcsel r rch in  t i is  arr tobiogra-
phy, Arbcitst'r inncrurrgsn ( I"1e71;
( ) rgrn ic  ( - - l r ln i .  n1 ar
N4ccrornolcc:r/c-s) ptrblishcrl in I !)70.
I  I is  co l lcct t 'L l  v , r , rks,  cnrr r le t l  l )a .s
\Vr.s.scrrschc/tlit:h,, \Vcrk lor r
I Lrrrnarur .\tauJingcr (Tllc Scicriri/rc
( lrrrrtributir 'rrs o,'I Icnnnvt
Staurlur,qcr), u'crc cdircrl by Magcla

Staudinger's wife, N{agda Staudinger,
a plant physiologist, also made
important contributions to
macromolecular rcscarch. She
carricd out morphological studics on
macromolccular comporrnds using
visible, ultraviolet, and electron
microscopy. Later in her carecr, she
also introcluccd plrase contrast
rnicroscopy into macromolecular
chemistry. Photo courtcsy of
Claus Itriesner.

March 2  ] ,  I t {8  I  - l } r rn )  r r
Wonns, son of I ;nrnz
Starrdingcr arrt i  Ar rgusrc
Wcr-rck

1899 Glatlrntcrl  f i t rrrr
high sclxrol in Wornrs,
latcr str,rdict l  clrenrisrry irr
I  Ial lc, l ) i rn-stat l t ,  :rnrl
Mrrnit :h

I 903-'Prcparcci ['h. I ).

t l  rcsis rrnt lcr I  ) , tniel

Vorl i in, lcr rn I  Ial l t '

1 907- -.Cornplcted ln)st-
tL rtorirl work rurrlcr J. Thicle
in St r:rsl  xrr rrg,, l iscor,crt ' r l
l<ct cncs

19lZ []cc.uutt '  l tssoc i ;r t t
prrfcssor of orgrui ic clrcrrr-
istry at thc 

" l 'cclrrr ir :ul

L )n ivc rs i ty  o f  Kar lsnr l  rc

l9lZ I lct:r tnt [ ,rol i 's-ror
o l  o rgan ic  c l rc r r r i s t ry  u t
bT[ [ in Zunch

1920-- ' [-r  olrrsr, I  t l rr t  nr l , '
bcr, plast ics, anrl  nr:rn.v l , io-
turolccules rnc in lrct l r i lglr
tn,r lccul irr wt: ighl cour-
pounrls (rvlr iclr  l ic c.r l lcr l
" l tracronrt>lc,-:rr lcs" rn I  9l l  )

I926 - Llecarnc professor
o{  o rgru 'L ic  rhe tu i : t rv  r rn t l
r l r r t ' c t , r r , r f  t l t r :  hc r r r rs t ry
lulrorutory l t  r : \ lh 'r t
L ru l rv igs  I  Jn ivc r  s i t y  i r r
Freiburg

I 928-M;rn ic, l  N' l ;rgt l l
Wo i r

I 940 -- Forrrrt le, l  thc
lns t i l  r r t c  f r r r
\ 1 ; r .  t , ' r t t , ' l | r  r r l , r t  (  l r (  i l l l r t l \

at thc chcuristry r lc|: tr  r-
nrcntj  1hc f irst I i rrol,cun
rcsc:rrc-h inst i tr  r tc t lcvotct l
cxclusivt ' ly to polyrrrcr
rt-'scirr c l'r

1947-  S tur t t : r l  thc  jo r r r r r r r l
Ma/o ornolckuLrrc ( lhonic'

1 9 5  I  R , ' r  i r . ' , 1  ; 1 1  1 r 1 r  r l 1 ' 5 5 ,  r 1

o f  o rgan ic  chr - rn is t rv ,

succcrtk'r l  by Art Irrrr
I- i i t  tr ingl rrrr rs

195 I -  I lcclrnrt r l i r t 'L:tor of
thc  I t rs t i t r r t c  f t r r
Nl le rornolccr.r lar
Ohcnristry, u, lr iclr  u'as se-1.-
;rratrLl frol l l  t l tc rrniVcrsity '
atrtl [-rr'c:r trrt: 1 I rt-
( i  x 'crnrnt 'rr t  l l . t :selrrcl  r
L ; r l ronr t , r r l ' { ) i  lhc  s t i1 rc  ( ) f

I3lt lcu -Wirrt  t  crr lrcrg.

195J_ ' -A ivar t l t r l  rhc
Nobcl I ' r i :o { irr  clre rnisrry

l9-56 - l(csierrcrl  rrs r l i rcr:-
tor, srrccr:t ' t lcr l  hy [: l { i iul t :
I  I r rsc r l l r r r r .  T l t r '  ins t  i t r r te
luglt i t t  l rcclnrc [)1lf t  of t l rc
r rn ivc rs i ty ' s  c l rcnr is t  r  v
drplrfrncri t .

I 9 ( r 2 . -  I : l t r r , . , [ .  I  1 " . ,  ' , , . , r , t
\ \ , r \ , r l ) l ' , ' i r r r , , l  i ' r l l  I ' r , , 1 r . . . ,  r r
of nr;rcronrolccul:r l  cl  rcnr-
istr l 'of thc neu' ly cstah-
l islrul ch:rrr at t l r t '
[ Jnrvcrs i ty  , , f  l : r c i l ' L r rg ;  t l r c
Ins l i t r r te  1 , r r
N l , t ,  r , ' t r r '  ' 1 ,  ,  r r l  r r  {  l r '  r r r i , r l l
ob ta i r rc t l  l  r rc rv  l - . r r i l . l i r rg  i r r
Stcfun-N4crcr Str.  J L

S c p t .  f 1 ,  l 9 ( r 5  \ t ; r r 1 , l r r r q , . r
,1it ' ,1 irr  Irrci lrurg.

St r r r r t l i r rgcr  r r r r , l  pr rb l is I rc . l  bcru 'ccrr  l9( r9 und 1976.
F,r r  r rnny yc lus,  Stau( l i l r t jc f 's  tcxtbook,  ent i t lc t l

/ -)ic lr, rchrrrr ric lq tkr a n orgdrlischo r Vcrbiru.lun.gcn
Krrut.sclrrr/< rurrl (lcllulr'r.sc (Thc I iillr Molcculur Wcighr
()r,qnnic OLn,qurrvls l i l .rbbcr aniJ Clcllulosc) , prrblishcrl
rn l9 l2 hy .prr i rucr  rn Rcr l i r - r ,  ' ,vas thc " t r i l . lc"  

of
r r r ; rny rc l r r l rnr ic  . ruc l  in t i r rs t r ia l  sc ient is ts .  In  I947,
St  ; r r  r t l  i r  rgcr  1 l r ; l l r i luratcd t l  re  r r r rv  jourr ra l
A'{ukrrrrrrolcr, rrlu i, (--hcnric rvirh VcPf & (]o., publish-
rurs in  I } rs t l .  l ic r  nrorc thatr  50 ycrr rs ,  th is  jor r rnal  l ras
pnr ' " ' r t lc t l  : r r r  cxcc l lcnt  f i r rLrnr  f , r r  sc icnt i f ic  cxc l )anges
t l l l ( l  l l r ls  l . r t , l t t t t tc t l  t l lC cx i - ,u l ts i f ) r r  6 f  p6lyncr  sCiClrer .

Political Concern
Stlrrr,. i ingtri l i lso rvas f()nc('nrcd u.' i t l 'r moral anti

poI i t ic l r I  issrrcs, . r , - r ts i r lc  t l rer  scopr  of  l rcadcnr ic  chcrn-
isn'y. l)rrring Vl,rrld War I hc ,.,rrl) l icly crit icizccl
trlrt:rniclrl u' lrr{arc and op1,r.rsc,.l ir is olt l fr icr-rl Fritz
J[ ; r l , t : r ' ,  r . . " '1r , , l l r , . l  .krvc l , 'Pe. i  [ ) ( ] ;  ( )n l l ; rs  l r )  su[ ] [ r ( ) r t  thc
( icrnrr r r r  rvr r r  e l i i r l t .  ln  1917,  Sr ; r t rc l i r rgcr  publ ishcr- l  a
l ) l r l )e  r ,  h i rsc( l  , r r l r  cu lcLr la ' , , l r t  o f  t l re  inc l r rs t r ia l  b i r l -
ant-.c l.t ' lwc,-'n ti ic wurrintr, p()wcrs, ir-r rvli ich l 'rc state.l
t lrrtt t lrc \\ri]r-!\r l l \ lrts[ trt ( i:rntarry anrl shotrld ltc
st ( ) l )pe( l  inr r r rcr i ia te ly ,  i ls  i l i ry  fu i r l ic r  b looclshcd was
scl ts( ' lcss.  I  l r .s  c ' , ,1111gg1y ls  s l l r tc i r rcnts wcrc i l )  d i rcct
( )p lxrs i t  i ( )n to t l rc  r l r t ior ra l is t  sp i r i t  o f  that  pcr i<td.

stat r r l inqcr 's  r lucSt  i r r f  l )c l l r . r  lncanr  thar  I t is

l ) ;1 in() t isn)  rv l rs  c l I lcr l  i r r tc l  r l r rcs l  ion ln l l t ly  t imcs.  In
1
)



fact ,  in  1934,  drr r i r rg thc Nazi  |cr - ior l ,  thc c lc i rn of '
Frc ibrr rg [Jn ivcrs i t  y ,  t  hc f  r r r r rorrs  (  icn r l r r r  p l - r i loso-
p l rcr  Mart in  I - lc ideggcr ,  in i t ia tcr l  r l isnr issrr l  pr ( )cc-
c l r r rcs agninst  Strurr l ingcr .  Al thoLrgl i  Starr t l i r rgcr  rvr rs
intcrrogl tcr l  t ry  thc ( )cstupo lnt l  hr t . . i  to  rcs ign,  l t is
rcln()val was postfol)cd, rrnil f inaIly wrtlrrlrarvn,
whr:n hc ugrccr l  to  s top qrrcst ioni r rg Nazi  at r t l ' r t  ' r  i t1 '
in  publ ic .  Evcn so,  a l l  o f  h is  rc( lucsts t ( )  t r i rvc l  abroad
to ut tend confcrcnccs werc re j ( 'c te( l  i t f ic r  1917.

Industrial Significance of
Polymer Science

Drrr ing thc lu tc  l9 th ccnt t r r l ' ,  cc l l r rkrsc t lcr rv l -
t ivcs wcre dcvt- ' lo l ,g l  i ls  ar t i f . ic ia l  sr rbst i tu tcs l i r r  s i lk
arrcl ivory,. I Io'"vcvct', thc rcal l-rcuktlrrorrgh in inrlLrs-
trial procluction oct:urrcrl in i908, wlicn Lc,r
IIcn.lrik lJackelarrd clcrckrpc,-l l- ' l 'rcnolic rcsins irs thc
first true svnth.rtic polyrncr, u'hic[r bccanrc knorvn us
llakclitc. Sir-rc-.c thcn, t lrcrc has hccrr :r vcry fi 'uit l ir l

c ross- fc l t i l iz i r t ion
l .etu 'ccrr  tcc l in icr l

i)rogrcss and advancrcs rrr
polyr t rcr  sc icnccs.  T l rc
prot l t rc t ion o i  polynrcrs
incrcu.sct l  l ron.r  15 nr i l l ion
tons in  1965 to morc
thnn  150  m i l l i on  t ons  i n
199 ( r ,  i nc lud ing  100  rn i l -
I i ( ) l t  I ( ) l t s  r t f  | | r c | r n , ' | l l r - -
t ics,  18 nr i l l ion tons o1-
s )  t t l l ) (  t  i t  I i l ' t ' r . ,  / l  r r r i l -
I iorr tons o1- thcrmoscts
anr l  l0  mi l l i rxr  ton- .  of
cllstr 'trnr:Ls. Morc thlrn I

mi l I ion tons of  t l rcrmoir last ics srrch ls  polyc1hy1r. , , r . ,
polypropylene, antl polyvinyI chlorit lc (PVC) :rrc
procluccd cvcry ycar.

No ofhcr  rnatcr i l ls  c : rn rnrr tch t l rc  vcr-sat i l i ty  of
polyrncr ic  matcr ia ls .  i lccarrsc o l  thcrr  rnolccul r r r
architccturcs, t lrcy c:rn variorrsly lrc st if i , soft, or
cllrstic, pcrrncablc or impcrrncublc, irrrrl tr i l l)sl)irrL.nl
()r ()paqLlc. N4orcover, polyurcrs arc rclirt ivcly incx-
pcnsivc nncl can bc rcacli ly proccssc.l by inlcction
mold ing,  b lo iv  mol t l i r rg,  cx i r .us i r )n,  sp inrr  ing,  c i rs t ing,
or cornpressicrn nrolcling. iJccausc of thcir vcrsllt i l i ly,
synthetic polyrncrs havc myriail applicatiorrs. Sitmc
irrc \/cry firrnil iur: lppli irnccs, packaging, tclcphorrcs,
:l l to l)arts, and fir l.r ics. Othcrs arc less visiL.lc,
ir rcluclir-rg circuit btxrrtls, courpositcs for spacc shil-ts,
luncl  tnct l ica l  t rscs sucl r  l rs  : rbsorhl r l r le .  sr r t r r rcs r rnr l
i r r rp l i r r - r t  nratcrra ls .

N4:rny po ' lyrncr ic  m: i tcr ia ls  can bc readi ly
r t 'cyc lc t l  hy rcrnolc l ing rccyclcd polymcr pc l lc ts  or
l ry  l ror t ing t l - rc  polynicr  to  recover  the fcecls tock.
I ior  cxaurple ,  cornurodi ty  polyolc f ins,  such as
poly | lopylgv)c,  i t rc  <: r -ackcd at  tcmperatures above
400 

' ( l  to  f r i rn i  synthct ic  o i l  and g i rs ,  which can
rcplac:c natr r ra l  o i l  and gas in  rc f iner ics and
e r rcrgy p(r t luct i t ln .  Moreovcr ,  l ight  polynter ic
t t l r tcr : r ls  can savc rvc ight  in  a l l tomot ive cot ls tn lc-
t ion,  ihr rs  rcdrrc ing iuc l  consumpt ion and cxhatrst
t ' r l issron.  As thcnnr l  insrr la tors,  polymer foarns
l r t  l I  t t ,  c( )nscrvcr  c l rcrg)r .  Thc pctro lcr rm used to
nrrk( '  1 ,1r ly1ncrs,  u 'h ic f i  is  49( . ,  o f  a l l  c ' r rsr - rmptron,
-savcs Dl( ) rc  than l0tX,  of  a l l  t i re  pct rc l leum uscd
be crusc of  the i rnprovcd i r - rsr - r la t ion and weig l - r t -
rc t l r rc t ion in  arr to l lo t ivc cor ls t r l tc t ion macic possl -
l r lc  l ,y  t l rcsc polyrncrs.  Polyurer ic  matcr ia ls  arc

I r r i r ) rc  cx i lnrp lcs of  cnvi ronmental ly  f r iencl ly  rnatc-
r i l r ls  that  hc lp pr  otcct  f r rss i l  rcsources for  fu ture
gcnc r ; l t  i ( ) r ) s .

Irr{acromolecules : A Bridge
Between Material Sciences
and Life Sciences

TItc  devckrp l l rc l r t  ( ) f  pct lyurcr  sc icnccs sr i lnu-
l r tcr l  thc prot luct ion of  ncw mir tcr ia ls  rv i th  a wide
varicty of apprlit-.atioirs in high rechnology. As
c,r l ly  us 1926,  Staudrnger cnrp l - ras ized t l - rc  s igni f i -
clrncc of nncrr.rmolcr:ulcs for hiochenristry and
hiology. I l is intcr-rt iorr, sul.,porrcd by his rvife,
N4irgda,  was t ( )  crcatc a new rcsearch d isc ip l inc o l
r rurcrornolccular  b iosc ier lce or ,  as r .ve would cal l  i t
todly, uracromolectriar l i fe sciencc. Hc concludetl
h i . ,  Nobcl  Pr izc acccptuncc spcech by c lescr ib ing
hl:, vi:, ion: "ln ti-re l ight of new insighrs in rnacro-
nr..rlrcirlar chcnrstry, t lrc niiracle of l i fe sl-rows an
cxi . rc f  t ional  nrLr l t i t t r r le  and per fect ion of  archi rec-
t r r rcs c i ruracte l is t ic  r i f  l iv ing rnat ter . "  Nature uscs a
vLr)r  s i " r ' l l l  nr r rnbcr  ( r f  rnonomcrs,  such as amino
rc i i ls  : rnd sacchur ic lcs,  to  producc a large var iety  of
l , ropolyrncrs wi ih  speci f ic  funct ions in  cel l  s t ruc-
t r r rcs,  t r l l tspor t ,  cata lys is ,  and repl icat iorr .  Today,
i : inovat ior- rs  in  l i [c  sc iences,  especia l ly  b iotechnol-
c lgy,  rv i l lcont inuc to s t tmulate the creat ion of  ncrv
svnt l lc t lc  b iopolyrncrs,  u ' i t l i  unprecede nted con-
I ro l  o i  n to lccula,  arc l t i tcctures and b io logical
a ( l i l \ ' ! t i C S .

At thc bes, inni l ' ,g  of  thc 21sr  ccnrury,  p,o lymcr
sr ' icr r r - -c  is  reacly  to u l .c t  thc c1-ra l lcngcs of  tomur-
r (  ) i \ "s  tcchn() logics.

A
T

Hermann Statrdinser ( lBBl- I 965).
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THE IllSTOi{lC CHEMICAL LANDIvIARKS PII{ )CRAlt4
Tlrc iJistoric Chcmicrrl Landmarks I 'rogram rec(rgnizcs .trr sci-

cntif ic antl tcchnical hcritagc and encoLrrages ttrc prcscn'at iotr of

lr istoricaliy irnpor[ant achicvcmcnts and artifacts itt chcmistry,

cheniical enginccring, alrd thc clrcrnical proccss it 'rclustrics. It hclps

to rcnlind chcmists, historians, sttrdcnts, and tcachcrs of how chcrni-

cal discovcrics arc nlade and dcvelopcd, antl l-row they arc trt i l izctl ftrr

t l 're bcncfit of pcoplc.
An historic chcrnical landrnark rerprcselits a clistinctivc stcp irl

thc cvoltrt ion of cl 'rcnrical sciencc and tcchnology. l)csignatior-rs of

sitcs anrl artif i lcts notc cvcnts or dcvclopnrcnts of c-.lcrtr histtlr iclrl

importarrcc to chcmists and chcnrical enginccrs. Collcctions nrllrk

the conrributions o[ a nutnber of objects widr spccial sigtrif icatrcc ttr

thc historical dcvcloprncnt of chcnristry and chcmicirl e tlginccring.

Tl'rc Arncrican Clicrnical Socicty started a Nationirl l- l istoric (l l lr:rnical l.-anclnrarks l)r 'ogram in 1992. lt has

bccn extcn.lccl intcmatk)nally as part of thc i999 [ntcn.rational (]hcnristn' {lclel 'tratit,n. Ti,c Clcscllschaft

L)cutschcr (jhcmikcr has joinccl thc Arncricatr (lhcrnical Socicty in tlt:signirting thc l]otrniirrt iorr of Polyrncr

Chctnistry:ln tI isr()ric Clicmical Lanilrnark, thc third to l.c rlt:sigrratc.i trr-rt lcr thc irrtt r-uatit)nal 2trnt of this progrlnr

For {rrrt[cr irrforruation atxrut thc ]l istoric (lhcmic:rl I- lrrtt lrrrark. I)t-i, i l l i ] ttt, coti lrct:

( icse l lsclrlf i  I ),.:trtscltcr (lhcnrikcr

l)rrblic l lcirrt icrls l)cl)irrt l. lcl lt
I\rstf irch 90 04 40
i)-(10444 Irlankfr-rrt ani Main, u)crtnarry
tc lcp l ronc:  (069)  i9  17-J56
c- nrir i I : gc],-.h(4)gdch.Jt'
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