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Table 1 Physical properties of phosphonium-phosphotungstic ionic liquids

Sample Appearance T,./C

[P(Ci4Hy) (CeHy3)515-PW 04 light yellow powder 69.3
[P(CiyHyy) (CeHy3)5],-HPW 5,04 light yellow powder 72.0
[P(CiyHy ) (CeHy3) 5 ]-H,PW 1,04 light yellow powder 72.3
[P(CgHy7) (CyHg) 5 ]5-PW 5,04 white powder 187.5
[P(CyHy) 4 ]5-PW;,04 white powder 225.4
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Table 2 Effect of phosphonium-polyoxomatalate ionic liquids and

H,PW,,0, on decolorization and degradation rate of RhB

Catalyst” Decolorization/ % Degradation rate/%
Blank 27.69 0.00
H;PW 1,04 0.00 _b
[P(CyHy) 4 ]5-PW,04 73.24 -t
[P(CsHy7) (C4Hg) 3 ]5-PW ;04 81.75 b
[P(Cy4Hy) (CeHy3 )5 J-H,PW,, 049 40.90 32.95
[P(CiyHyy) (CeHyz)5],-HPW 5,04 55.93 47.19
[P(Ci4Hy) (CeHy3)515-PWi, 0y 99.29 94.94

a. The dosage of catalyst is 6 g/L; b. close to 0.
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Synthesis of Quaternary Phosphonium-Polyoxomatalate
Room-temperature Ionic Liquids and Its
Photocatalytic Degradation of Rhodamine-B

LIU Yuting®®, CHEN Yanan’, XING Yanjun®"*

(“Key Laboratory of Science & Technology of Eco-Textile
(Donghua University) ,Ministry of Education ,Shanghai 201620, China ;
"College of Chemistry ,Chemical Engineering and
Biotechnology , Donghua University , Shanghai 201620, China )

Abstract A series of ionic liquids was synthesized from phosphotungstic acid and alkyl substituted quaternary
phosphonium salts with different molar ratios, and characterized by DSC and IR. The results show that
[P(C,Hy) (C¢H,;) ; ]-phosphotungstic series ionic liquids are liquid at room temperature. The degradation
of Rhodamine-B( RhB) dye was successfully achieved by different phosphotungstic quaternary phosphonium
ionic liquids under visible light irradiation. The degradation efficiency was characterized by decolorization and
chemical oxygen demand(COD) of RhB. The influence of experimental parameters, such as the carbon chain
length in the phosphonium ionic liquid, dosage of catalysts, irradiation time and the concentration of RhB
solution on photo-catalyzed degradation of RhB were investigated. The results indicate that
[P(C,Hy)(CsH;);]5-[PW,,0,,] ionic liquid shows the best photo-catalytic degradation effect under
visible light irradiation. The degradation rate can be up to 95% when the catalyst dosage is 0.3 g and the
concentration of RhB is 8. 35 x 10 > mol/L(50 mL) in 3 h. The decolorization of [ P(C,,H,) (CsH,;)5 ;-
PW,,0, can reach 97% even used for 5 times.

Keywords room-temperature ionic liquid, phosphotungstic acid, quaternary phosphonium salts, Rhodamine-

B, photocatalytic degradation
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