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Abstract: To ordinary commercial activated carbon as carbon source, after activated by alkali, and then oxidized
by nitric acid, a new porous carbon material mixed with quaternary phosphonium cations in different proportions
via a simple solvothermal route was synthesized. Characterization of the morphology and structure were carried
out by using Brunauer-Emmet-Teller (BET), thermogravimetric analysis (TGA), X-ray diffraction (XRD), high
resolution transmission electron microscopy (HRTEM) and ¢ potential analysis. And its antibacterial activity was
characterized. The results show that the method successfully synthesized a functionalized porous carbon materials,
the carbon composite material show good distribution stability and electrical charge, and perfect antibacterial

activity to Escherichia coli (E. colt) and Staphylococcus aureus (S. aureus).
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Fig.1 XRD patterns of different products. (a) AC, H-AC, K-H-AC and composites represented by molar ratio

Neahon materials-Rgpe=1:0.3; (b) Molar ratio of different quaternary phosphonium salt
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Fig.2 BET curves of different products: (a) four kinds of activated carbon materials without quaternary phosphonium salt;

(b) series of AC with quaternary phosphonium salt in different ratios; (c) series of H-AC with quaternary

phosphonium salt in different ratios; (d) series of K-H-AC with quaternary phosphonium salt in different ratios
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Fig.3 TGA curves of different products: (a) AC, H-AC ,K-H-AC and composites represented by molar ratio
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02 ) 0 1 VA 4 NI K DA @ S R Y = N
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1WA 25 °C,pH=T7 B 4 Fh ik b4 R 7E 7K
B hEZ K 3 R ¢ AR FTUE
HAC 1 L AR 7.66 mV, FEZKIE W T AN ER
FE , LA RR SEAL S | Bk bR R AL (A S Tl BT
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Table 1 BET parameters, antibacterial activity and { potentials of different products

MICs / (mg-L™)

Sample Sper / (m?+g™) Total pore volume / (cm’-g™) { potentials / mV
E. coli S. aureus
AC 895.423 2 0.568 320 >10 000 >10 000 7.66
AC/QPC-1 92.839 2 0.145 217 3 000 1 000 52.63
AC/QPC-2 84.749 9 0.136 853 1200 430 53.13
AC/QPC-3 81.025 0.136 125 1150 420 55.00
H-AC 872.823 4 0.549 086 >10 000 >10 000 -23.93
H-AC/QPC-1 53.665 4 0.111 404 1 400 500 50.97
H-AC/QPC-2 50.021 6 0.107 38 1 000 380 50.83
H-AC/QPC-3 47.7445 0.105 577 1 100 400 52.40
K-H-AC 1 095.344 7 0.707 562 >10 000 >10 000 -17.43
K-H-AC/QPC-1 85.648 8 0.151 007 800 280 52.47
K-H-AC/QPC-2 81.3043 0.150 065 700 250 51.33
K-H-AC/QPC-3 66.938 5 0.136 384 450 160 50.97
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Fig4 HREM images of different products; (a) AC, (b) K-AC, (¢) K-H-AC/QPC and (d) EDS pattern of the composite product
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