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Gas-liquid/solid chromatography of hydrogen-bonding compounds 

Ill tllc 1:&t_ fc\V J’C;ll% \VC! I liL\‘l! ill\~C~Sti~iltC!cl SoII1C intcwsting fViltUt’l_!S c’l mw1~1iing 

tllc! 1192 Of gx13liitisd l~ilrl>Oll I>liLCliS its stationary }~llilsl!S in giLS l~ll1~OllliltO~r’ill~ll~~. 
‘l’l1cS;c llliltc)~iillS, intrc.duwd 13)’ lilblil.lI~’ :LIlrl liis Sc’lio01~~~, OI’f<!r \Yl.l’ic )l.lS ~lcl\*illl tilg:C’S 
ilS ~.‘OIll~Xlt’~Xl \vitl1 OtllC!l iLclS(~I’I~C!lltS ~L\‘il.il;ll>lC!, tllc! lllost iii~~~~~l~tilllt Iwing tlic4r Iti~ll 
s;clcc*tik*itJ* \vitll 1YSlJCCt t0 tllC! ~l!~~lIlc!t~i~~ill StlYlc.*ttlt’c! OF ilClS~~~l>ilt~S;, I’~~ill’Cll~!SS of 
tllc! possildc: prcs~xi~*c iii tlicsc ii~~~Ikwlcs of \*ci*j* il(‘ti\‘l! I’Llllr’tiO11ill /p)U])S. (~I*itl~IlitiS1!tl 

CiLl’l~Oll l>l;lCliS ;Lr’C, in fil(‘t, c-hssiliccl i18 non-spcx*ilic ildSl WhlltS” alltl tlieir llll_lt~lill 

illtcri~c:tioll Lvitli tlic i~lolcxwlcs clutctl iS itttrilmtocl to CliSlwrSioii fcm:i*s alfmc*. On 

tllc otllcr’ Il~tllCl, glYl~~llitiSictl c~:l~l)clll hl~tc*k S lliL\‘l! SOllll! CliS~lcl\~i~lltil~~S, (:I J111111( Ill t( 1 
cltllcl’ ilClSOl’l~C!lltS, \vliicli I’;111 111: S;llllllllil~iS~Cl iLS follO\\'Si: \'W*j' Iligll wtc~ntioii \‘c~lUlllc~S 

rmtl, tlul! to tllo }~1’cs’““l’c’ of SOIll( ! ilc:ti\‘l! sites 011 tllc iLClSOrl~ti\‘l! Slll’filC’l’, lJl!iLli tililitlg 

C!\‘OIl for SCYill’~~l~’ }lOlilr l~OIl1l1OUllClS ilfltl, iii tllC* (:iISC! Of ll~'cIrO~l!1l-l~C~Ilcli1l~ ~'~~111~~01111(.1S;, 

;Llliiost irre~wsil~lr! xlsorption ant1 "glinstitig" ~~liimf~nicii;i. 

I I1 it ~l?l:C!ll t l~ill)C!l”‘, i\‘C! SllO\\*cCl tllilt tllC!SlJ Ol~St~l~ll.5 l:tlll IX! 0\‘1!1’1’(~111~! I>>* 1’0iltillg 

tllc aclsc-wlwit SUl’fil~*C wit11 ixq* ]~OliLl’ licluicls IX!ill’ill~ flllll’tiOllill gl:l’Olll’W 1’ill~ilI~IC 

c.)f llctltI3liSillg tllc! ilt:ti\‘c! c:c!Iltl’l:S of tilt! ilClSOr’l~l!llt. 1’llc liriiitiiig fil('tO1' of tllis 

twliiiiclw is tliat, (nviiig to tlio wlati\*cl>* lli.gll \tolil.tilit\' of tlicsc Clo~lC*ti\'iltill~ licluirls, 

tlic elutifm of co~iipouii~ls Ivitli Ii&Ii txliliiig points iS Iiiiiclorccl IICCZilllSC (1111’ (‘:I11 

Olllj’ just OlJcYilte at tl:lll~X!ri\tUlI!S ill) t0 ill3OLlt IOOn. filorc! r’i!l:clltl~, \\‘l! lXll’tiitll>* 

o\*orc’;mle tliis limit, I?>* IiciLtiiig gril})llitisi!tl c*a~lX)ll I~lilC~liS iii il Il\‘ClI+O~:CIl Stl’l~illll 

at Ioc)o” (ref. 5). ‘l’liis l7t’cxx~cl~Ir’i~, Sl.lfi~:cStNl 1))' kI I IAl.Al< I) illlcl l.*C)\\‘f Il’kCl’S iii ;L l’1ill>l?l 

011 uxtur i~ClSO~l~‘ti~~ll t.111 ~~ill~l~O1Y l>lil(‘l<“, SW\‘CS t0 clilllilliltc l?VClJ lX!SiClUill OS~‘~l’11iltl!C1 

group frmi tlic carbon surfaw. I’ll0 ITSUItS of tl1iS ~Wl~~dUlW \vcw cluitc SiltiSfi\l't~ll'>', 

idlo\viiig tllc cltltioll of Slll~lll Illll0lllltS of \wy lJOlilr c'~~~lll~~c~UllClS, SUCII ;LS illil'lli\tiC: 

miincs C\llCl fWC c.:i~rl>o.S>*liC acicls I>?* GilS--Slblicl ~ll~~~lll~~t~~~l~il~~ll~~. I-IO\V~\?.~~, till! 

pr~~l~lcii~ of higIl rctcnticm still rcIllilillctl. It iS \Vl:ll kllO\Vll tllilt I>>* ~‘Oiltill~ tllc! 

sUl>poTT SU~fmXS \vitli SIll~~ll ill1l~~UIltS of licluicl l>llilSl!S, so tllitt a tliiii film is forlllccl, 
tllc support CilIl IX lll:Ltlk! t0 1’1Xy ill1 illl~~Ol?il.llt IWIC in tllc ~.‘llt’C~llliltOfl’il}~lli~’ ~~I’OCWS. 

\YC lli\\‘C ;drcxly SllO\\‘Il ,1 tllilt tllis cvmtrilmticm of tlic solid cat1 1x2 ctlll~lo~xd to 
acliicvc u iic5v t.yTw of sclcctivity, if I>otll tllc licluid l>llilSC ill111 till! solid Slll~lJc’)l’t ilrl! 

prolwrl~* ~:lioseii, Oln~ic~usl~*, tliis tccli1lirluc, cilllcd gins;--IiCl~Iicl/solid l~l1rO111ilt~~~1’i1l~I1~ 

(GlX.~), (ZilIl IX2 IlSCCl OIlI>* if IL Iiiglily IlOlllC.~~C!IlC0IlS suppwt iS iL\‘~lilill~lC1. 011 tlll! 

CJtlll_?r IlilllCl \Vc! IOUllCl tllilt, I’)>* CWiltillg till! gri~pllitiS;ocl c:ilr’lX)Il I)lilC:li Stll’fillYC!, 

prcvimisl~~ trC?iLtcd u’itli Ii~*clrcqqm ilt lligli t~llllX!riltUl*l!S lvitli ViLriill3llJ i1111011111S Of 

;I. 11011-pIill' licjuid witli a lligli lx~iling point, tlic! wtwitioii fillies xvcre gWiltl>' rcxlu~*~xl. 

Morw~wr, if tlic StlrfilVC Cl )\?CrilfiC is 1wopcrly Cllr w:tl, till! i~tlSorpti\V_! c~llill'ilc~tc~t'iS;ti~S 

Of tllC! Cill’l>O11 lIl;LClC illI! piLrtiilll\’ prcscrvcd, clcpciitling cm tllc: tliic*ltricss (of tlic! 
liquid TIllnSc Iilj*W. 111 tliis \\‘il\‘, tlic dutim of Iiigll-lxdliiig c'r~lllpoUtlCls ilt filirl\* 

low tcnipcraturcs is possil~l~~, in snlll~ casts iL\tf dclitig possible: pj*roI~*sis f If t Ii0 

lY3llll~~N_lllClS Iwing ~~llil.l~'SC~cl. 

Fin:illj*, tllc USC! c.lf Ilyclro~cti-tr~~~t~c~ Cilt'lN)ll I>lilCZli :l.voicls IX!illi tililillg c!\‘c!Il 

wit11 pC)lilr iLTlC1 multifutlctirlnnl C~~lllpolllldS, illlC1 pcrriiits tllc c.Sl)l0itiltioll of tllc? 

sclcctivity of GT,SC for tllcw: ccm1pou11cls. Tllis p;lpw reports tlw lirst results r~l~tainocl 
Ivitli this tccliniquc. 



In I:&. 1, tlw IwIi;ik*iour of tlic c:omx-tccl rctmtioii ~~olt~iiws per grant of 
i~ClS(:)~l.lCllt iIS :L Cuwtion Of tllc I>C!r’cC!lltil~l_! Of licluicl ~111;181! is I’L!}XJYtCd. i\S call lie 

Wl!Il, iI tllc lil%t l'C:gic.)ll, Silj’ :lbcJUt Up to I.j I’,, licltlicl IIlI;lsc, tllcrc is ;I IillcilY ChTCilSC: 

nf tllc rC!tC!IltiOIl \YJ~U~~~CS ;LS tllc SUrfil(‘C! r.3~VCl’;lg:C illC.‘I’~IiLSCS. Tllis is tllc rang:c in 
n+liicli furtller i~clClitioI1 of IiclUicl pliasc if, 3s in r,u;’ CiLSC, tlic liquid Iias 110 pmti~ular 

iLl*lillit~~ wit11 tllc iKlSOrlXltlX oIlI?), IlilS tllc cl’fl?Ct Of rcclwing tllc Siul~f~~c*c IlreiL Of tllc 

;LCISOI’lXYlt. SO, tilis region Cilll 1X tll2Il~~llliIYi~tc<l of “lX.dUCC!Cl ;LdSf~rptiOll”, AS SIlOI 

il.S ;L 111~~I10lil~Cr iS C)l~t~ilillCC1, 110 fUr’tllW Cl~(.~~~ilSl! Of rctC!Iltion \?)lUlllC! is c~llScl?‘kd 

Xlltl iL l110I’C 01’ ICSS ~Woll(.~LIIlCCd sliglit illcreiWc tilliCS }~lW:C. Tliis region, starting from 
iIlJOllt I.5 ‘!;, IirlIiitl l>llilSt!, is tllc r’illlgV \\‘llCf’l: tllc: iiitcractions of botll licluicl lJllilSl2 

Gcwliq"rd/sol~d 
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illld ;dsorpti~*~ SLlrfilCc m-c actinfi s~~ilcr~isticall~~ witll tlJc ~lloIc~t~Ics Iwing clutcd, 

yicltiinC: iL c.lliLrill.‘tcriStic c~IlroJi~~~tc~:ra~~llic process. Tlw uJ)Jwr c~~~vcrqq2 limit of 
tlic r&cm of GI.SC is of course inclctinitc iLJld OllC Cilll IlkLJdlJ: SZL?’ iLt 1\‘lliCll Stilg’C! 

gas-liquid IXlrtitiUJl hxo111cs tllo onI)* Jmccss, iVJorcotx!r, it IIlLS Jlot h!cJJ poSisilIlc 

to in\*i!stiptc tlw Iwl~a~*iour of Sterling J;‘1‘ il,t cvawqys Iiiglwr tllrm S ‘>A of liquid 
~ZlllilSC l3CC’illlSC i1 tlJliforJ11 VOiltiJlg CYllIlC!. 110 IrrJlgCI’ IX_! Ol>tiLiJl&~. l\‘C IlXVC ;~rbitl’ihl~ 

lirllitccl tllc rq$oJ~ of GJ,SC to about fi ‘I,;, of liquid lll1i1Se frlr Sterling l;‘r, hut tllc 
range! r~f intcrcst lies c’C)JlSiC~OIYh~~’ lokvcr. id:. IxztUxxn I,5 “;, illld 3 ‘!;,. 

:\S ilJ1 c!s;lllll’lc of till! i~pl>liCiLbilit\* of tlliS tcc:lllliclUc? to tllc SOlutiCJJl Of IX’rtiCLlliLr 

pn IIJICIIIS, ivc rqm-t tile ;llli~l~sis of il rea.Ctioll rnisturc, stlpplicxl I,* hl. 1,. J+‘OICJCI_I.I~SE, 

in J:ig, 2. ‘~‘JIc? ~t!c:olld Colll~N~lllld iS I.lJlWSo~\‘d ft’oJl1 tile tIIiJ*d, Wtlcll i~Jli~l)*SC!d Wit11 

;L Kit> *--licluid (‘o~u~ll~l n’itll Jk!ssiJ ilS Jicluid J’l~~sc~, \\pllilc tlic sepration 011 our GI,SC 

c’oluiii~i is cIuitc IiLr’#:. l~urtlwrniorc~, tlK! J”!nlss clue to UJlkJlON’Jl itnplritics slI~ow 

up \\*l!ll. 
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1’11~ liigli clficicnq* of tllo GI,S(‘: c:olunln is notcwortl~y. I I1 I>Otll (.‘ilSCS Sll(‘)\VIl, 

tlIc ~:olUIllIl cfficicrlr:y IlIC!ilSlIl’~!Cl 011 tllL! ~3Olll~X~lllIlC~S c!llltcCt \\‘i\H ;ll~llllt IfhO tll~!Or’~!tiC’ill 

IJli1tl!S I’C!r’ IllC!tC?r’. 

S~~v~xy~l ;~tItlI~.lI?4 ill tllc IiWt fC!\V yC;lW IIIL\‘l! COiltCCl Cil.~l~OIl I>lil(!I<S witli Ill~>llll- 

IiljYW of Vill’i(.lUH licluicl pl1XSCh *7+N. TIIC IlliLiIl Il(WClt~ Of tlIis I>ill)l!r is tllilt, ClUC! t0 tllC 

lIj’CjI?)#!Il tt’C~i~tIll~?Ilt, Stllikll i~lllOllIltS Of Ii?~cl~cljicIi-l,oIidin~ CX~llllXlllllCIS Cilll IX? lJltltM1 




