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Table | Characterization of K,Pb,Sn,y

Sny™ | PbSn¢ |Pb,Sn*" | Pb,Snt | Pb,Sn} | PbySni | PbeSni™|Pb,Sn3”|  annotation
S(ppm) | —831.4 | ~872.7 | —919.1 | —965.6 |—1019.2|—1079.0 {~1135.8 relative to SnCl, |
lati experimental area-
TEIUVE 49 896 | 17.463 | 12.385 | 19.255 | 20.990 | 6.949 | 2.07 xpe
n9g, | intensity of peaks
i : lative to an unit
molatity |y se0 | i | 08103 | 1470 | 1923 | 07957 | 0316 relative lo anum
ratio of PbSn,
. relative to
8 2 4 | -43 | <208 | 381 | s | —IT
(ppm) 86 | 13 3 PH(NO.),
lati imental
o7py, | FORUVE 7013 | 11533 | 29.708 | 52.392 | 27.773 | 14240 | 4.20 | SXPETImEmAlarca
intensity of peaks
—
larit ati _
moanty 1| 0.822 | 1412 | 1.8676 | 0.7927 | 0.3380 | 2.065 | o vetoanunit
ratio of PbSny
experiment normalized £ 119
periinent NOTMA 126C1 0.2861 | 0.1126 |0.09192 | 0.1623 | 0.2135 |0.08945 |0.03683 j0.007321| *YE2ECY  S°
molarity ratio a(x) : ] and “'Pb
normalized molarity lculated ) 7
ratio of probable  |0.06502 | 0.2076 | 0.2947 | 0.2440 | 0.1299 |0.04608 | 0.0109 {0.00166 cra cga ;f’s“ s
distribution Cp(x) OF 3N 3578 D5 643
¥x) 4.400 | 0.5424 | 03119 | 0.6652 |1.64336 | 1.9412 | 3379 | 4.410 |
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Fig.1 '"Sn NMR spectrum of
. the system K,Pb,Sn
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Table 2 Multiline Intensities of '*Sn in the NMR Spectrum of Pb,Sné”
peak number i 2,2 3,3 4,4 5,5 6,6’ 1,7 8,8’ 9,9/
[0’01%[0'2] I 1 1 1 1 1 1 1
assignment ~[,11 | S0,] | ;01,00 | 00,2 =[2,1] S0, | 102,00 | Zl2,1]
%[2'0] a 2 2 4 F] 4 4 3
intensity of 7
probabilities 0.3626 [0.028150.06428| 0.1367 |5.294x107|4.110x107°10.0281510.01996 {4.110x10~*
I,(m,n)
calculated
relative 0.2548 0.3916 0.08896 0.05504| 0.01133
intensity :
experimental 0.261 03870 0.0901 0.055 | 0.01
relative intensity
+£3 PbSni BEEBEMIE ("Su)
Table 3 Multiline Intensities of '**Sn in the NMR Spectrum of Pb,Sn§”
pcak number 1 2,2 3,% 4.4 5,5 6,6"
[0,0] 1 PR]
1 5[1,0] -10,2}
] 1 1
assignment +5[2’.0] Z[IJ] 5[0,11 23 4] 2[1.1]
+% 0.2] +5[3.0] +21]
B 4
intensity of 03337 0.02516 0.04308 01625 | 8.171x107 | 0.02516
probabilities
calculated rela= 1 0.07539 0.1291 0.4869 002448 | 0.07539
tive intensity °
experimental 1 0.0744 0.1330 0.4625 0.023 0.074
relative intensity
peak number 1,7 3.8 9,9’ 10,10’ 1,11
) 1 1 1 1 1
assignment 2120 76131 5[2,11 5[3.0] RBJ]
intensity of 003344 | S36x10% | 551x107 | 3.255x107 | 5.36x10™
probabilities
caleulated rela= | g 1009 161x10° | 00165 | 9.754x107 | 1.6x107
itve intensity
experimental 0.1010 <001 0.020 0.01 <001
relative intensity
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Fig.4 'Sn spectra of Pb,Sn} (left) and Pb,Sn{ (right)
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Table 4 Multiline Intensities of 2"Pb in the NMR Spectrum of Pb,Sn}

peak number 1 2,2 3,3 44 |
gnment | 0421 | o]l | lg
assignme 2 5[y 2 3
intensity of | o 067 | 02109 | 0.03857 | 0.00373
probabilities
Iculated rela— )
calcualed re 1 0.4298 | 00786 | 0.008
tive intensity .
experimental 1 0425 | 0080 |. 001
relative intensity
$ ¥ X W
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A STUDY OF Pb,Snf,_,BY MULTINUCLEAR NMR
Lu Lude Wang Xin Yang Xujic Zhou Shuhua Song Qize
(Modern Chemistry Laboratory, East China Institute of Technology, Nanjing, 210()11‘1)

B.C.Sanctuary
(Department of Chemistry, McGill University, M ontreal PO H3A 2K6, Canada)
In the present work the naked—metal clusters, Pb,‘Snz;_x), have been fully characterized in
ethylenediamine solution by 'Sn and 2’Pb NMR spectroscopy. The peaks arc assigned. Ac-
corciing to the experiments, it is found that the ratio of tin to lead is greater in the liquid than

0 0
the solid: ( S ) >(——si) , where O, denotes the total amount of element i. By com-
QPb liquid QP’b

paring the free energies of the clusters, Pb,Sn} is the most unstable one. This study also

solid

deals with the intensities of the spectra and the theoretical results are in good agrecment with
those of NMR measurements.
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