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I. Introduction: Some relovant spectroscopic considerstions

Transient techniques, relezation processes, dipolar

WORKSHOP ON interactjon, chemical shift atnisotropy, quadrupolar

. . " interaction, maegic angle spinning, cross-polarization.

"SURFACF. SCIFENCE AN} CATALYS1S ‘Transient Techniques fn NMR of Solids’', by G, C.
(4 - B May 1987) ) Gerstein and C, R, Dybowski.

IT. Solid-state NMR of zeolites,

3%5i and 2TA] NNR, precursors in zeolite synthesis,
composition of the aluminosilicate framework, Si-Al)
ordering, interaction with adsorbed species. I, M,
Thomas and J. Xlinowski, Adv, Catal,, 33, 199 (1585).

III. Structure of tluminas, C. 8. Jobn et a1, Applied
Catal., 6, 341 (1983},

iy, ica- i ls.
CHARACTERIZATION OF SUPPORTED CATALYSTS BY SOLID STATE NMR V. Cheracterization of silfca-alumine gela
Homogeneity of Si-Al interaction in cracking cltulysgs.‘_
effect of silica on aelumina porosity and scidity, S
Gary L. WALLER
V. Surface phases of Ni-HoIA1203 hydrodesvl furizetion
Department of Chemical Engineering catalysts,
Yale University
New Haven, CT 06520, USA **No, 37A1 and *1P NMR, deactivating surface phases., N,
McMillan et al. J. Catal., 97 243 (1986).

¥I. co, Hz and hydrocarbon sdsorption on supported metal particles,

1*1Pt and 1°C NNR, bonding of CO to gronp VIII setals,
structure of adsorbed ¢ hydrocarbons, observation of
chemical reaction an reaction products, c. P.
Siichter, Amn, Rev, Pays, Chem., 37, 23 (1986).

These are preliminary lecture notes, intemled ouly Tar distriberion 1o participants.
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FIGURE 2.1 Protem NMR spectrum of solid ethamed
(77 X} presented as the derivative with (inset) whe
high-resolution solution NMR spectrum with the scale
expantion indicoted. (Reproduced by porminsion of
The Royal Society, Lomdon, $rem refersnce 95).
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FIGURE 1.17 Schemstic representstion of the pulse-
F/T semuence in the rotsting freeme of releronce
showing [A) the behaviour of the megretization s &
funclion of time sfter being retoted 30° by sn on-
resonance RF pulse spplied slong Vhe x' pxit snd the

subsoyuprt duphnsing of the stpins in the x'y’ pland
ond 0B} swd (C) %he megnetization decay sad it
Fowriar trowmsborm detection exsctly on resenencs enc
shighvtty off resensnce respactively.

g,r.‘,:,.l P.(LL.., kel

L Reiom “dual. Zota



R.J.quaz‘m'( 770”!-!- mmé
Mo.at'f— A_ng/.. S’ulnning (M‘S) ng_

""~ 190, !
LA ! s (abbie
T Sl S o e

H, 194’ H, 8 T A L L) ° V4
.7‘4 7’4 7(‘ (g cte di ol M&gu QHJIQ. - 5y yy g
degtim Zri )
]F'm/;-'r l;‘fp/;r L’;‘;p/;:r | (3Cd s’ 9 - }) — 0
T - - ’ Fr s.ﬂiL,ﬂ
“ , e 8. lone
7.{21. g Avwe . m A g Rc moves .

Dipo’cr c.oufla‘na,
QLcniuJ sl.;ft &ntwtrom

Er‘:t orier Tmlru ’o[;r e.wfet‘




dptLe to

S\c:lico. NOJ.C&C.L‘EM 0¥' 4'! mine g\r’ort.l
a1 - .
S, Ik, x4 99.23Mhe, 0 7vT

S'rl_rllﬂf.t q ,'.m:.?'-'um n‘- "nn.{f.t‘hcc_' H:,J,roiesqmurfz_a&&ncr\u?ﬁl
11 . . {
M, T=%5 Jo0xmh 15029 mbe, ). 797
""p" I:4 )nu%/V')?, 2024 by, ). 74T

Ay .
Mo D=5 15 nsm 32.59mh )0y T

ﬂ"ﬂJ.t‘ng O'r CO thJ Q;Hv i‘o P{T th PJ.
!.'I(\. } g

)

[0SR 28 WMl 2,357
751 Mhy 1 05T

Cvic,_[_gun.l_

/- Anda:tx J siruﬁn vp .u'/t'cn -mlm-u’n m‘Ul
S:O‘ cone. at low s /utY are pndt'u,.

2 Al fn’nnt‘cm, mduéth, (O-fnﬁ')"{“““:
resalb on rather hﬁroamuu merbures.

3 Puf ’nu’ih‘c‘m l’h,r!snc.ﬁon .C o-fuu‘n,
sd 11 M silceate solatiom recalls tn surface
o.er!dc‘u.‘t ond (t,e/d.) mdmlc’hu‘t ol most

t‘lcj us t‘vl.,a .

% 14 lugl. md..si/a‘cd‘q./crﬂon‘[tc..‘. m“\‘a
correlotes with increased ther mal s‘-l:’da_

cp Hw, n(um‘nk Jq”ort“.
5 Ac.{l JI"!:J as measared tAmene t.mu,&.‘h%’

corralate with fobal siliesn and nel s

f«wkultr stracare measard LS NMR.

14




(,gn 3 lgg cang
/ A AS- MR can be wsed to defect (well

ovdered) surfece f’""“ of e/ements where

most o Ehe efement s ¢n Hn Lu/&,t.,..ﬂﬂl ‘h H.O,_'

2 Wl ordered demarns of My are formed

Cn Mety JAL0, bt ,ot cn M”!of/#llo;-

3. In an tuJufn'd MP MO//”; U,, .surplec "uu J-

ﬂl})ﬂ, form below Jo0°C and ﬂ‘(h{.ﬂy}l forms
betueen 700 - Jogc

}( S'Lrpt Cas .P‘n:u o'r- ”“(m,dr)’ -Y-omu u" [dder ttn’m"cn
in ﬂ(.o,/l/lq, han on MMoP/J}, g,. P'm;:
Pl&’ a \‘O'e th inlu'L({t'ﬂ. e? M¢OJ -ALU, Yeaeﬂ’w.







