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Fig. 3 TEM photograph of Cu_vermiculite
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Table 1 Crystal parameters of vermiculite micropowders and Cu_vermiculites
d( 001 Mg- verm Verm- 1 Verm- 2 Cu- verm1 Cu- verm2
001 14.2 13.799 14. 290
002 7.1 7.309 7.309 7.176 7. 167
003 4.7 4.624 4.614 4.599 4.619
004 3.5 3.388 3.401 3.432 3.474
005 3.041 3.040
006 2.518 2.521 2.636 2,635
007 2. 187 2. 181 2. 186 2. 189
060 1.528~ 1.54 1.538 1.539 1.539 1.535
ap 5.35 5.241 5.336 5.235 5.200
by 9.25 9.230 9.234 9.234 9.238
[ 28.90 28. 669 28.639 28.520 28.532
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Table 2 Calculation of the crystalline formula for Cu vermiculite

414 Jhk Il TR SR 3 B oo SUsiroh 22 b sl 12 22 I

w wl % %10 000 T E % 10000 AR TEE BT OCE MR T
Si0; 42.76 60. 08 0.7117 14234 7117 12. 3447 6. 1724
ALO; 10. 30 101. 96 0.1010 3030 2020 2. 6278 1.7519
Ti0, 1.56 79.9 0.0195 390 195 0. 3382 0.1691
Fe;05 4. 86 159. 68 0. 0304 912 608 0. 7909 0.5273
FeO 21.24 71.84 0.2956 2956 2956 2. 5636 2.5636
Cu0 5.80 79.54 0.0729 729 729 0. 6322 0.6322
Mn0O 0.03 70.94 0. 0004 4 4 0. 0034 0.0034
CaD 0.45 56. 80 0.0079 79 79 0. 0685 0. 0685
NayO 0.20 61.98 0. 0032 32 64 0.0278 0. 0556
MgO 11.52 40. 30 0.2859 2859 2859 2. 4795 2. 4795
K,0 0.94 94.20 0.0100 100 200 0. 0867 0.1734
BaO 0.19 153.33 0.0012 12 12 0. 0104 0.0104
Crz03 0.15 151.99 0.0010 30 20 0. 0260 0.0173
SR 100. 00 25367 16863 22. 00 14. 6246
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Table 3 Crystal chemical formula of Cu vermiculite

o R A W 1 11K N AN (RS J2A 1] HL 4o 1 ” e ArE MmfE g J24 1) s A -

st 6. 172 Cu** 0.316 0.316

AP 1.752 Ca™ 0. 069

Fet 0.076 0.451 K* 0.173

Felt 2. 564 Na' 0. 056

cri 0.017 Ba* 0.010

Ti' 0. 169 pu¥ il 8. 000 6. 000 0.624

Mn** 0. 003 LA - 1.828  0.806 1.019 - 0.003
Mg™* 2.480
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Modes of Occurrence of Ci>* in the Cu_vermiculite Antimicrobial Agent

L1 Bu_wen":, YU Shu hui', LU An_huai3 and WAN Pu*
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Science and Technology, Mianyang 621002, China)

Abstract: The Cu_vermiculite, with 5.5% copper ( equal to 80% CEC of vermiculite) and excellent antibacterial
performance, was obtained by ion exchange method based on its specialty in cation exchange. On the basis of
XRD, TEM and EDS analyses combined with calculation of crystalline parameters and crystal formula, the strue
ture character of Cu_vermiculite was investigated. The similar atom radii and electrovalences of Cu®* and Mg**
suggest that the XRD character of Cu_vermiculite are close to that of standard Mg vermiculite. A part of Cu®*
occupied the interlayer cation sites in the form of hydrate in vermiculite, whereas others turned into octahedral
coordinate positions to replace Mg . The values of ag and by of the Cu_vermiculite crystal cell had no obvious
change compared with that of vermiculite micropow der, but the ¢ value slightly decreased, which is desirable for

2+

the stabilization of the Cu™ in Cu_vermiculite.

Key words: Cu vermiculite; antibacterial agent; copper cation



