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lNTRO1)WTION”

For some [ime, Wt Il:we hCCII working ()[1Vilrio[is mc[h(ds 01 using N ll~l~iir Miign~ti~

lt~sonill~~t ( NMR) M il tool”[O ll~iisli~ pt)~ skcs. p(M_csk (Iistrilmtmns, imd pOrCstrucmcs.

‘Ilw ~ils(l[l for this CIT(NI is k reiili~i]iion ihilt NMK is scnshivc [() sh(wI ri~ngeorder illl(l the

NMR ~li~xil[ km times i.uNl(hllli~ill shilis iuc pnlentii~l SOUIWS of ~xii~tly IIW IypC Of inf(mniiti(w

rcqliircd mdewmiw Ihe slrwim (}l”nkrop(ms.

Eidy ill tllc his[ory of NMR, it Wils rccognkx! ihil[ the NMR rclilxil[k)n [imcs of fluids in

msiriclctl gcolllctri~:s illV scilsilivl:t(~~lm’si?.c 1, 'l`llis pllCll()lllCll( llltiriSCS kCilllW lllVrClilXilli()Il

linw of molcculcs in ColllilCl wilh Ihc surfncc of Ihc pow is much shorlcr Ihilll Ihost! in lhc hulk.

‘1’hcIw is rupid cx~hill]~~ IWIWCCI1 IIN)IKUICS 011 h Willl iin(l IhoSC in IIW I)lllk mulling in iiil

ilV(!lll#C ltlil Xillioll Iimc which Cilll k It?lill(?d 10 IIIL!SUlfilCC 10 VOIUI1lC I“illio of IIIL! ~)l_CS.

(’ollSi(ll!rillllLm dforl hilS INCH dL’(liCilllXl 10 illl(ll’rSlilll(lillg Ibis L’1”111’Iilll(l 10 (lcriving Ihc proper

lllillllClllilliCill lolWlilliSlll 10 L’XII”:KI poll! sinx illlll p)l~ sizr dislrilwli(ms fl’[1111lllCilSlllt’llll! lllS (If

NMR [lliigll~[i~il[ioll~ 5.

“ 12’)x~ Cill] IIc rClilllXl 10 IIOIV siresMoi~~ rcccI~[Iy. ii Wils i~illi~.~(1Illil[ IhC (ih~!llli~ill sllili 01

I( 7. ‘l-his 11’t:llllitlllcs isill CI()!4XI p(H”CSYSIL’IIIS ilS WCII ii!+ ill opl?tl I)OIU Il)illt’riill!i SUCII ilS zcolilch ‘Q

n:lil:ivtly ~iisy, IhL: NMR scmi[ivily is high. iillll IhL* ill)l)li~il[i(}[l rquim only simplr ll],l[h~ll~iiii~ill

illlillySi S. AS il rrsult. 1~OX~ NMR l~ils hl’1”11ill)l)lk(l in il li]rg~ Vilrhm[yof ll]iil~rii]ls frolll ~lillliriil(!s

illl(l m)lilrs through CHilllliL’S illl(l 1’VCI1 in lX)ill S WIIL”W 111(!ilSS(lt’iillioll of IIIC shitmlwilh pol~ sin’ is

[1’1111(}11S.ill 11(%1. “1’1)1’1”1’is ;1111’il$l (M1l’ l~l)oll in 111(”Iilmilluri., ill :1 Silil’il will) Iilrg(m port’s, WII1’IV

1111”lllt!ilS(llV(l shif[ is (“h’ill”l’j imxmsislrnl wilh IIllmIlm)ry ilS npplir(l l{) mdilmH. ‘1”111’illllhtWS

illll’111[)11’(1 [11t’xl)l;lill IIN (Iillil ill Irrms 1)1’surfiu lllllpllHlmSS. ‘1’11(”11”llilV1’ IN*CII SL”Vlmrill oth”

crili(wl sludics 01”Xc shil”l lllL.:lslIIvIll(.Ills [d’ p(m’ sires on(l wi)rh (’(mlin(ws wilh III(. p.(ml01

llll(llmrSlilll( lillg 1111’llilSit’ phvsi(mnll“lmnislry umlrrlvitll! IIwsr shilis illl(l ~:ivill~l 111(’111n ([ll:llllililliV(’
t), [(]

illl(-lml)lr[:ltioll ,

I
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olwmm lhc! N MR lin~shil~ which iildki~lc$ [hc lcmptm[un! il[ which Ill(lklllilr motion” Iwcoms

“slow”, WIICK Slow is dctinc(l U$ llilVing nmlionill Corml;lrioll”Iimcs longer tllilll illlo(lt 1()-3 S.

Tht3C CJ(perinlenls (10 not yield quilnti[iltiw illforlllillioll” illmut pore sizes or pore sim dislriluuions

I)LII [hey i~(ldto (m undmwm(ling of the physicill propcnics of molecules in conlkd spi~~ts.

‘llwy wc ills(~ 11S(!(111 in ohl;lining inforllliilioll” tih[ r(’liltiv~ pNt sires. WC will tils(I descrik ii

fl?W cxprimcnts with “qllil(lnlpolilt” nuclei in which WC filikd 10 ohlilill USCIIII (Iillil. ‘Iill!.w’ illT

prCSCllltd 10 ili(i lIIC Il!illk illl(l. hop!fllll~. IWCVUII others fll)lll l.llilkillg [Ill! Sillll(! ill- find

lllCilSllllJllk’lllS.

KXIWRIMIHWAI,

All NNIR (Iil[il WU~ tiikn 011 il Viiriiin I Jnity 4(M) spccmmmr oprilting iii iitl iipplkd

illii~n~tk [114(1()( !!.4 T. A s~~ii~l probe wi\s c(mslruc[d for [his work. II is hiist(l ilroiiilll iln

( )xford lll(Mk] ( ‘[; l ~(N) L’ryoslill. ‘IIw pIWhL? ilsc[f is Of ii Irnnsmissi(m Iim! (h!sign 12. Si]l)]p]cs wt!tw

Sl!illWl in I () 1111110.(1. pyrcx IUIU!S. !iCilll!(l 10 il I Ill Iollg l)~ltX Cil])illilly which Cilll IN’ Itil(lily

LX)lllll!Clt(l 10 il ~ih hdling SYSIL’111, ‘1’his lX)llfigUrilli(Ml ililoWS IIS 10 hilliC ollt IIIL! SillllplC 10 ilh)lll

75(1 K umlcr vil~liillll, imim i[ il] IIW NMR sptxmmuwr iiil(l IIWH uonn-ol IIW pIUSSUIU iiil(l

~llCllliCill c(mp(lsili(m [11-Ihlm ~il!iCS 011 IIIC Silllll)ll! without ll!lll{)Vill 11.0111IIIC spcclr(mckr, ‘1’111’

I(:IIIpCIHIUI~, (l IIriIIp N M R rxprrimcn[s, ~illl IW ~wn[rollc(l ovm [l]Lirilll~~ Ir[ml iiho(lt .! II) 430 K,

‘1’Clllpl!rilllllt c(mln)l is ilL’hilmV(’(l wilh illl ( )xlord 11’lllp(’rill[ll~ c(mlrollm iill(l 1111’ilS(lrl!(l with il

~iid)oil.~liiss rcsish)r, ( hl(.(mslilllili~~m(l.ICIlllNWIIIIII! llliL.[iiil[ioll illl(l il~~[]riiL.y is IWII(.I. [llil[~ (1. 1 K.

With Ibis SyStl:lll WC Cilll Wcclivcly pcrl(ml il(lSorpli(Nl is(lllwml lllL’iU4ilrCllM* ll!S c(mwrmnl with

IIIL” N Ml{ 11](.iis(ll~ill(.ilis.

“1’11(”Silllllll(mS IVj)olll’(1 in [his SIU(ly il~: im(q!olilc ‘~, ll)lllll~~iilll~ ilVililill)ll- s(xlium Y

/Avdill.. illlll ill] il(’lllu(”l, illl(l XV1’[)~(mlwhich W(”ll’ [)lVl)illV(l Illlllllgll j:chllim [11..1’1{()s 1‘. ‘III(”

S:llllpk’!i WIW’ tlriml ill llmllllW1’illllr~S 1“1.(111)illlolll 5.?() K Iiw 1111’il])()~(dil(. 10 I) V(’I’h70 I.(}r [11(’

z(.(II ill.. ‘1’11(’~W(*IV (Iriml 101.ill l~ilSl 1[1 II(}UIX ill l(”llll)(ml.illlll~ 1111(1(’1”il ViU.1111111[)1 1(’SS Illilll 10 ‘1

ltwr,

RI{SIII;I’S ANI) I) IS(”IISSION

I
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‘1’hcCilrliC\l il~pl iCilliollN 01 lhis Icclmiquc Ciln IX GImil)ulcd 11)Ri pllM’CSld) ilnd t ‘riiiSSid7

Who ilpplit!(l 12’) X(? Cll(hllliCill shiti I1lCMUKI1lCIIIS ill N)” (’ 1(1l.lll(ltrStilIl(lillg IIIC p(}~ sires illl(l

dl:lrilCkr (lf Cliltllrillt! illl(l zcolilc polU, rcspcclivcly. Simx lh(]sC~’pol”ls, il numlxr 1)1 OIIICI

~n)ups hilv~ ilt[~[l]~tl~(l I() usc [his [dmiqur 1f- [~, In Zeolitiu systems. l~r:lissiud ill~il coworkms

120X1 Llwmicnl shill ill lnfinilc Xc dilution. 6,,, 10 [hehi]v~ (kvclo])C(] il Iht?ory which ~lilt~s lhC ! -

lllCilIl fri?cPilth (d” ~c ./, which Cilll. in tLlrn. h! Nliltl!ll 10 the p(m (Iimmsions wilil CCrtilill

ilSSUlllp[iOllS ilhollt 11X polV gconwlry. This results in il riihx simplr cqutili(m:

& = ?4~ ~ . ~“054 _,-.
2.054 + /

I ~OXC sllil[ K(MTCCICII for XC-XC ill[crilcli(}[ls i~ll(l / is IIM: lll~ilil fImLWI)illh. W(wkWhm fi~ is Ihr , . .

h~ (’mmr. (’l (l/, H ill(liCillCS[hilt IIll!ll! iill? protdrms wi[h illl illdiscrilllinilh! ilIlpliCil[ioll (if llli\ llN!illl

in’c l)iltll I1l(MICI illlll Immulling, lllilillioll 10 IIIC (!CICnllillillioll (It’ pom sinx, Ill Illill work IIIC

lllL*ilstl~ll ~hlli~.iil shill wil\ I1lII(SII gnwtcr Illilll L.XpKIC(l for IIW pil~kl*(l sili~il m;l[~’riill.

Wl! lliiW! (Illplicilll”(l llK*ilSUll!llW[llS ()!1 SlsV(?rill m)lilcs rcporlc(l in lhC Iihmlm. Ill 111(1S1

CilSCS. 0111”Cxprrilln!lllill Sclup illl(lWS US 10 go 10 signili~mlly Iowrr plvssum Ihiln perviously

rcporlc(l. [ h rcsulls (Ml mdilcs illl! Ullrcllliil+ “111(’ill Ihill IIICY Sllklilll[iillly ilglll’ wilh rcporlml

(I;llil. Wl! 11(111’Illill Ii)r 1111’S(’hydroslv~pi~-llliillTilll S. Sillllpllm 111’il[lll(’111 Cilll SigllillL.illlll~ Chilll&’ lIW

N MR shills llllsils[[l~(l.

WC llilV19 (ll”(liCilllmll il Si}:llil”iL’illll ml’orl [(f llllmilS[llVllll’lll [)( IIK plll~ size of “; illhclic

inl(qudi[r, il IUhllilr illlllllill(lSi li(”illl’ with il git)hsi[r S1l-llCIUl~. ‘1’111’~ilkilr sllrlmlis l’SS(mllliillly

rollrd wilh [111’Si( ),1 1(’lrillll’(lril [() 1111’illsi(lr {d’IIIL*cylimkwm ‘I”hcCyli:l(lririll mitmq)om C1l’illl!ll

llilS il iliilllll!ll!r (1.7 111]1I ‘], As syn[hrsiml. [hi:; im[]~(di[r is (mlrm(l ill Ililvillg tlw IIIIWS l]i~l’klgll

ill I)ilrillll’1 IJIIIIIIIL’S I(mninp il s(m (I( Illil.11) Cl”’j!dilllill’, “Illis iml)lics Illill 1111’11’illl? Slllillll’r

miurop[)rm IWIW(’1’11[11(’Illl)rs whic”ll U’(’ (*Slilllill(” 10 IW ;111(1111[1,.~11111ill simm “1’111’S(”illl’ SII Slllilll

Illill X~ (ill(llllil’ (Ii;llll(.lrr (1.,11111111)(-illllll,l mlcr 1111”111.! ]sing Ill(” ill)OV(” (’l[llillioll illl(l

~’ollqmlinp [llt’ ))(wr (Ii;lllwlrr I(w :1L“Vlill(lriL”illInwc, w~ (Illlilill ().75 11111l“r(m~111(’X(’ sllil”ls. ‘1’llih

Ir\[ll[ is s:llisl”yillj! I)(II 1111’Sillll[)h’ is V(ml”~Silllillll” 1[)m)litr Silllllll(’S WI \V(” ll~iphl (=XIY(-I lo :I[)l)lv

Illt’ Il)l”iill [“11’1’~)illll II1(NI{’I willl{ml 111”111)1(’IIIS.
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trt.c polh m(dd” would result in I 2’)XL! shi[ls (1I ilholll 22 illlll 3.3 Pplll for IIIC XClofK!l illlll

il~rog~l rcspcctivt!ly. Ill fiicI wc il]~ilsilr~ hilts of iirou[d 1(M)ppil~ for II(uI) si~i]lplcs. A(klitioiliilly,

[IIC shifl il!i :1 funclion 01 XC Iou(ling is not Iimw. ilS prtxlicld hy [111’rhcory. This lloll-lirlCilrity

ilgrCCS with f’heung’s conclusions tllill SillllplCS wiih dislrilwli(ms of port” sizes will give l.urvcd

XL Sllifl:lS illllIIL”lioll( llx Cn(llllo;lllillp.” WCillSoi lllClllplC(lt (llnCilSll~l llCp(lmplolsfortlw” ’21) “

simolporcs in ilCilrbotl~[~roCk” l)htilill~ll frolllTCxils A&M IInivcrsi[y. This &WII()~lCil 1 S:II1l]A’ is

(l[illlcrcstlwcil(lscofi[~ I)()[cllli;ll il!iiilloil I)ci]rillg lllillcr:ll, WClllCilsu~tl illlillfilli tC(lilLlliollSllili

(11.ill)olll 3,ti pplllcomcspoll(lillg” toil pelt rildill Sof IJ.4 10 26, J mn,(hqwmling 011[Ill! llI(NICI

chosm f(wllw port pr(mwlly. WC illl’ il!4Slll_l!(l[Ilil[ [k ilCIUill I)oll! riltlillS is llholll 2(10 1?111,

our Itsll!ls (111Ihc Scrog!l illl(! [lCr(lgCl ilgr(!C Wi[h ( ‘OIlllCr (’t (dx,ill(~il’illill~ [hill OIW 111[1S1

I dlili llillil for $’.llllplCS which illl! 110[ VCl~ silllililr 1{)ill~l~lyL.illlli[}ll in inlcrprwillg I ~L]XCcIwl:l~c;: ,.

molikw, II is possihlc Illill (’(MIIICI.’S inkv :WL’lillioll 01 IIW illl(Jlllill(lllSIv Iilrpm llWilSUrlXl shili is

C(NTCUI...II11’ surfwxs mmVL’I’Y rough illlLl ~L’ ilI[)lllS Sptll(l il Iilrg(’ illll(}llll[ of Iinw il(lSorl}t’(1 in

Slllilll ~(KkL’lS, This Wollld SIWW IIIC Il?!illll!i l(lWilr(lS Slllilll p{WL!S, ( )11lIW o[hcr Ililll(l. [111’

L’KplillliUioll lllil~ IW sillq)ly Illill 1111”(11’lililS of [h’ Ilk?illl II(X Ilillh 111(X11*1illl! imxwmcl illl(l 12’)XL!

~’lwmic:ll shilis II! IIL’LV[)01.1”sim t)lllY in il Iimik’d rilll~(m ()[ SillllplL’ t’t)nlp)siliol] illl(l Iloll” size. (’.,q.,

from illl(l[ll [1.5 10 I .511111..I’111’SC11’!illll!i (1’l”lilillly L’illl inlo qu~’sli(m I 2°XL: []]Lm[l\lll.~mll~[llS 01. pm:

Si7~S ill V(mry(lil’fCltllt lllil[l!l’iillS Slll”h ilS l’ill”lM)ll S ;111(1l.oillS, Ill S111’11Sillllpll’!i. IIIC vrry (Iillcwnl

poll” Sllil]N!i illl(l 1)[}1.1’Willl pllySiL.S 141)111(1Il!il(l [)111’10 Iwlitwr Illill IIIL!~’lllpiri~.ill lmllllilliol)S,d(.rivd

for mdilcs. 11)11111Ilill’(lly IX’ l’Xpl’l’kYl 10il[llll~ (“Vi’11 it IIIL’ llilSil. IINXI1”I is L’OIWCI. ( ‘ilrlN)llS llilV1’ illl

illllliliollill (Iill.itwll.y ill IIlill 1111’yilll’ ill Vilri[llll~ llill”illl lil~ll(mlil’ illl(l [11(9lliiEllllil~i\l’[iSlll Illiglll 1}1’

(’XIX’L”IL”(I I(I Plll(lllllm Sigllilk’iilll shil”l (’IIN’IS. W(’ ill’1’ C(mlil][lillj: work (Ml I;lrgl? I)otl” lllil[lmriill S,

ill(’lu(lillg il v;uirly [)t’ Sol g(’1 pl~])ilr(”(l Silil’ilS illl(l polIlllS gl:lSS(’\ w~ilh111(’ililll {11.llllllCI’Slilll( lill# IIIL’

(’llt(’l S 01”I)(MY Willl ll)ll~lllK’SS illlll lXml’llill)S 111~~~1(-1111(1wllirh 111(”Illt-illl Illm(mI)illll 1111)(1(’1(.~11111(’

ilppli(m(l ill Iilrj:(’ 1)(}11’lllil[~’l”l,l[s.
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il [mcli(m olltlll]k’rillurt! WI! 11);1} (!rilW ~-oll(.lusi(ms ilholll dcnsilyt
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mumxliutcl> hcl(nv it is the Fourier transform of il 1310chdemy which should give signals from ill1

C’(I2 molecules in [IIC !iillllpll’m lt is tlw superposition of tlw (!SA spmrum from the solid ml o

ritthCr broid p~ilki duc to mobile C’0~ mohxules. As IIW kmperii[ure is rtiised, we sinlply sec that

dw “liquid” pcuk becolncs s[rongcr and the solid (mu wcnkcr. AI 150 K iill that is obsmved is a

fnirly llillTOW resormnce dw m mohilc (.’()~

Nm-mnl nitrogen adso]~li(m mei~suremetl[s of surfiicc ilreti i~n(l pot-e sizg fi~iled [() quwttify

the small pores between the imogoli[c tdws. This WiN due to ihc fnct thil[ rhose pores are so

sllli~ll, equilibriltk)n time is very long. and tht cquilihrium prvssme is below thilt de~ectilhle by the

plWiSll~ trilllSdllCCl?i. I lOWCVCr, wc iittelllpte(l [() usc 15N NMR [() investigilte the adsorption”of

nilrogcn in this sysicm i~sti function of [cmpcmlurc. Figure 3 c(mt:lins the 15N spwtri.t of

nitmgcn ilt il high Ioil(lillg of niwogcn. ‘Ilw lilr~~ peak tit 41 K is indic:ltivc of liquid N~ in

miuropoms.” “Ilw minor In[cnsily iILtihout I W ppm in [l~ii[spcclrum is [he indicuti(m of ti nitrogen

(’SA pilt[~rll jllsi smrting 10 tipp~iir. As the t~mwriltum is droppc(l. wc start to sce the loss of

imcnsi[y in iIIC Iiqukl ~ilk illl(l ilil in~milsc in th~ solid (’SA pil[t~nl. At h low~st tCl~l~riltu~

wc scc in(il I[k)ns of il split (’SA piil[~’ril from IhC ~ilk iit ilbo(ll 20(1 ppm, ThC C!SA puttcrn is

1101ilS WCll (Iclinc(l ilS lhC [IIIL!for (!( )2 in Iiguru 3 lWCilUSC of illStlllllM!lllill dil’ficuhics wilh SIICI1 il

l~i~)il(lline ill IIWI(IW R*SOIXIIKW fI-Cq[II-IK~ of 15N. ‘1’Iw iip~ilrlmi][ spli[[ing 01 th~ pi!t[Cri] is

prohilhly (IUC to 1~N- 15N milgl~~[i~ dipok h~tcriw[ions. l~igm-c4 ~ontilills 15N spe~tril of IhC

SillllCSillllpl(! 11111ill ii Iowcr Ioil(lillg (II nitr(qwn. In Ibis ~iis~ wc S(Y thii~ IIW illilmjorily of [IN N~

I-rcrzrs iit 40 K, :1II]UL’1]higlwr ICIIIp:riII(IIt Illilil ilt high I(]il(lillg, WC :Illrilwtc Illis 10 ni[rogcn

II IOIL!CIII1’Sin IIN! VClv Slllilll ports I)clwccll IIIU imogolilu” IUIM’S, [11[his CilSC. tllC SpitCL! is S()

(’(MlfillC(l illl(l 111(9clm’lric ll[lil(lrllllolC ;111(1Villl (kr Wilill S f(M1’1’S ilrl’ s[r(mg Clloll@l 1(1 Slop [Ill!

I1lOILI’III1:S :1[ il IIIIIL’11 wilrlllw’ kmlllpl!rillilll! [llilll ill IIIC IilrgCr plMl?S(1[

‘[”his w :)rh W:IS Iwrl(mur(l ill il[l;llo~y U] IOW I“kl(l NMR rt~lilx;lti(ul lill~” ll~ils[l~l)l(.[l[s of

[)(IK’ sires ii!+(.xpl(}ilc(l 11~~lnilhf illl(l I l[lllw~ill ‘l. III NMR r~lii~il[i(ll] il~ils[ir(.il}(.ll[s 01”poiL* sizes.

ii is hll(lWll Illill P(MV ~izcs 1“,11111(’(Immlim’(1 I“rolll 111(”~lt’(ml”ilj!(’lVlil Killi(lll Iillw. ‘1’1, [)1”111(”p[m’

I“lui(l. “1”11(’hilSiL’ (1)11~~1)1is Illill 11101(’CUII’S 011 111(’Willl 01”IIV: por(. llilVl? d Ilill(’h shorlrr IVlilXilti(Ml

Iillw 111:111111[)S(’ill III(’ (’(’IIIL’I” [)1”1111”I)oll” \vhi(+ I1;IW’ l~lil!Lilli(Ml Iillws (Ylllill 10 Illllk I“lui(l. ‘[ ’II(”II. is

I“ill)i(l lllln’~’111(”1]1Ill II I(IIL’L’III(”S i“n)ll; t’i)ll[:ll.l will] Ihr W:Ill 1(1“lullh” p~)silit)lls. II is 111)1ll(’Lm(’SS;lr\/

1(1hll(lW [11(’lll(mlmllillliSlll 01”lVl;l Kill illll 011 1111’\Villl, [)IIIV Illilt III(” rcl;lx:llit)ll Iillw 1}(-11111(’11S1101”1{’1,

II is :11S() 1’[)1111(1 IIlill Illr IrlilKillillll tillw I“l]r IIIIW(’ II IOIL”(’UI(’Sill 1.’11111:1(”1with 111(’\VilIl is il I“[lmmli(m

(d”111~ l)IM~ l“llli~l :Iml llw (’h:lr;kurr 01 111(”l)(m. u;lll, W(’ (’1111(’11111(’(1 111;11il” \\”~\\’( ’l”(’ill~l(’ 10 11S(”il

()
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qllidmp(di]r nucleus whmc Ihe mechimism of reltixtition would itlwwys be quadrupokir it might be

possib]e 10 select m(dccules where the deli]ild cluwnctcr of the Wiill h unhnportimt.

I“o thilt end, we h~ivepdormcd scverd NMR experiments using 13] Xe i~[different

temperilturesimd 14N~ii[77 Kilspro~lllolcctlles.” lnbothciwes, wcfound thiltthelinewidt.h is

so lwowl thin we were urmble to obtain iul interprd-de spem-um. This rcsulls from the rither

large qtlidmpolilr moment und slow nmlrculilr motion” thit: obtoins with these probe molecules in

c(mtwn with [he wall.

CONCLUSIONS”

our originid ~oiil, to di,scover ii comph!tcl y gt:nl!rid N Ml{ wmhnique for lllCilSUrill~ pore

sim dis[rihuti(ms. hils not hewn rdim(l. Such il gotil il~ily not k possible, However. it is ~l~ilr

ill[erpmtiltion of vtiriilblc lcmpwaturc NMR cxpcrimcnls. This is true ht~iitl~ Ihe NMR

technique is scnsilivc 10 shorl rilll~~ illll!rilcti(ms ((m [he order Of I 11111or lCSs)illld t(l lllO!lXlllilr

dynil[lli~s in the rimgc of 1()-~ to I () ‘~ s. The work on xcn(m idsorpt ion iln(l freezing. N~

imdsorpti(m. illl(l [’()~ ildsorplion mporled here is il survey of the polenlial of these techniques.

WC illt continuing to pursue Ihcxc cxfn!rilncnts in more (k?lilil 1(!complcle our ulldcrstilndirtg of

Icclmiqucs for micropomus lllillClmiillS,our present view is Ihill sllch hxhniqucs illt! F)wcrful but

rcqukc cxpcricmxd priicti[ioncrs 01 N[l~ll:ilr Miigli~tk R~so[lilil~~iis WCII iIS c(msidcriblc
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