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Abstract; Silicate clay minerals possess unique chemistry compositions, micro morphology structures,
and physicochemical properties, which make them useful in a broad application in antibacterial fields.
Through chemosmosis, some antibacterial elements in silicate clay minerals can directly react with the
cell membrane and cytoplasm. By controllable adjustment of the surface charge, silicate clay minerals
can be adsorbed to the surface of the bacteria and release the antibacterial agents with controllable
amount. The micro morphology structures enable silicate clay minerals to serve as a matrix to load the
antibacterial inorganic and organic materials, which can improve the antibacterial effects and under-
mine the bio-toxicity to prepare the antibacterial nanocomposites with high stability, strong and dura-
ble antibacterial effect. The two antibacterial mechanisms of silicate clay minerals including chemios-
mosis and physical absorption were reviewed in this paper, the synergistic effects and antibacterial
product applications of antibacterial nanocomposites based on silicate clay minerals were further discussed to
explore the feasibility of silicate clay minerals in industrial applications of the antibacterial fields.
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Fig.1 SEM and TEM images of different silicate clay mineral samples (a)kaolin; (b)halloysite; (¢) montmorillonite; (d)attapulgite
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Table 1 Surface area, pore volume and average pore

diameter of different silicate clay mineral samples

Sger®/ vb/ De/
Sample ) Ref
(m?+g 1 (em?eg nm
Halloysite 63.4 0.24 15.3 [19]
Montmorillonite 71.15 0. 14 13.62 [20]
Kaolin 18. 8 0. 10 21.3 [21]
Attapulgite 297 0. 81 11.0 [22]

Note:a-BET surface area,b-pore volume,c-average pore diameter.
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Left to right:lung cancer,pancreatic cancer,gastric cancer,hepatocellular,prostate cancer,
breast cancer,cervical cancer,colon cancer,esophageal cancer,anaplastic thyroid cancer.
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Fig. 2 Viabilities of ten model cell cultures when incubated with Kaolin, Kaolin intercalation compounds at the concentration of 200ug/mLt?-

(a)Kaolin; (b)Kaolin-DMSO; (¢) Kaolin-MeOH ; (d) Kaolin-C6N; (e) Kaolin-rAPTES; () Kaolin-DA
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Table 2 Zeta potentials and antibacterial activities of

clay minerals before and after modification

[37]

Minimal inhibitory

Zeta potential/

Sample concentration/(mg « L™ 1)
mV

E. coli S. aureus
Kaolin —39.1+£3.2 >10000 =>10000
Org-kaolin 0.2+2.9 400440 100+15
Montmorillonite —36.9+E1.7 =>10000 >>10000
Org-montmorillonite 2.3+3.2 200+20 80415
Vermiculite —37.3+£2.7 >>10000 >=>10000
Org-vermiculite —1.8%1.8 75030 120+25
Attapulgite —31.242.1 10000 =10000
Org-attapulgite —16.1+2.4 800450 150420
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Table 3 Chemical compositions (microgram per milliliter) of AMZ and E. coli before (control) and after (reacted)

[39]

Element Control AMZ Reacted AMZ Change in AMZ Control E. coil Reacted E. coil Change in E. coil
Al 1411138 103625 —37513 34 7166 7131
Fe 22084 16486 —5598 82 1231 1149
Cu 82.5 52.1 —30.4 3.88 24. 87 21
K 9167 7171 —1996 1965 741 —1224
Ti 4061 3218 —843 13 24 10
Mg 3595 2259 —1336 562 264 —298
Ca 1348 454 —894 15 69 54
P 150 1117 967 8826 4663 —4163
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Fig. 3 Schematic illustration of the antibacterial process of
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