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Magic Angle Spinning; MAS
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Decoupling
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CP/MAS
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Cross Polarization (CP)
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Hartman-Hahn Condition under MAS

v Under MAS heteronuclear dipolar coupling is
averaged, cross polarization shouldn’t work.

v' As shown in Stejscal and Schaeffer transfer
does occur as coupling is “not completely averaged
but becomes time dependent.

v Under these conditions the Hartman-Hahn condition
breaks down into

T T I T s
-10 0 10 20
YBy =vsBi N (01-45)/(2m) [kHz]
where n==* 1,2(at longer mixing time Fig. Matching condition for adamantane with a contact time of 1ms and

n=0is also visible) 16ms respectively with bkHz MAS

16



15°
—)
ooe |—0/2 |+0/2 [-0/2 [+/2 | eoe
ﬁ\-..\““‘ Tp Tp ””‘,a"
/2 NH""\_‘. ‘_.—"”
'H |_ CP Decoupling
13 o _
C CP Acquisition of Free Induction Decay

Pulse sequence for the CPMAS experiment with the
addition of phase modulated TPPM decoupling on the
H-1 channel.

A small hatched region of the decoupling period is
expanded in order to illustrate the rapid

alternation of the phase of the rf excitation between
two values —® /2 and + /2 with overall period 2 7,
which is carried out throughout the acquisition

of the FID.

A.E. Bennett et al., J. Chem. Phys. 103, 6951 (1995)
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The centerband of the CPMAS spectra of
calcium formate
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U The centerband of the CPMAS spectra of calcium
formate at 10.7kHz spinning frequency with (a) TPPM
and (b) CW decoupling using the

| parameters: ®=75" , z,=7.5 us. An rf field strength of
62.5 kHz (4.0 us 7t /2 pulse length)was applied. The
nonequivalent formate ions are separated by
(b) cw 80 Hz.
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Ramped CP

« Ramped cross polarization
(1/2), Spin Decouple
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CPE D ER 7% (The method of Cross Polarization for material)
~ A Detailed Model of Local Structure and Silanol Hydrogen
Bonding of Silica Gel Surfaces ~

The /-cristobalite crystal structure according to Wells
:: (as a model for the silica surface). Solid circles represent silicon sites

and open circles oxygen sites. The Si—-O-Si angle is 147° , and each
silicon is connected to four other silicon atoms tetrahedrally through
oxygen bridges.

(B) The orientation of tetrahedra for those eight silicons

(0,4, b, c,d,e,f and g) at the corners and six silicons (h, 1, J, k, I, and
m) at the centers of six faces of the cube in (A).

(C) The orientation of tetrahedra for those four silicons (n, p, g and r)
inside the cube in (A).




Silanol surface structures. (A) Single-silanol surface with
hydrogen bonding to water molecules.




CPEDER 7 E~Zeolite D8 EFIAH

left side, experimental spectra; right side, deconvolutions.

A quartz erystal J o l (A)DP (direct po!arization)_s_pect!rum of crystalline quartz (208 repetitions,

15" pulse width, repetition time 300 s).
Aﬁ& (B) DP spectrum of moisture-equilibrated Fisher S-679 silica gel (9000
B sicase repetitions, 15° pulse width, repetition time 5 s)

-

i (C) CP (cross-polarization) spectrum of moisture-equilibrated

£ 1C wae cp Fisher silica gel (2000 repetitions, CP contact time 5 ms, repetition

L1 time 1 s). (D) DP spectrum of untreated Cab-O-Sil HS-5 fumed silica
%3“ éf \ (46 000 repetitions, 15° pulse width, repetition time 5 s). (E) CP

R x spectrum of untreated Cab-O-Sil fumed silica (102 100 repetitions, CP

contact time 5 ms, repetition time 1 s). (F) DP spectrum of silica glass
fumed (564 repetitions, 15° pulse width, repetition time 1200 s). The base
line of each individual spectrum should be considered zero intensity

—Jk for that particular spectrum.

F silica glass

%%
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