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Fig.1 FT-IR spectra for prepared catalysts( A) and XRD spectrum of the HCP-( BTP-Ni) ( B)
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Fig.2 Nitrogen sorption isotherms( A) and pore size distributions(B) of HCP-( BTP-Ni) -land HCP-( BTP-Ni) -2
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Table 1 Structure and catalytic properties of HCP-( BTP-Ni) -1 and HCP-( BTP-Ni) -2

Sample Surface area/(m*-g ") Pore volume/ (em® g ™!) Time/min Removal rate/% TOF/h~!
HCP-( BTP-Ni) -1 550.2 0.5775 12 99 336
HCP-(BTP-Ni) 2 733.8 0.8158 8 99 820
2.3 SEM 447
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T &5 A KRR HERSL o [FF EDS GBS M3k W], 3 iy HCP-(BTP-Ni) -2 sk & C P Hil Ni 8550 R
([& 3B A13C) , W] P Ni A 2 RS W0 B 45 b Ol 1 Wi (AAS ) 30 Ny o i 20 B0H
0.008% |
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BEFEHEALIE S 4-NP SR A BRI AR R HCP-(BTP-Ni) -2 B HEALALE, i 4 3 1 R, &4 4-NP
IR, A NaBH, J5 28 58 2 60, 3 U T 4-NPFERR PR 58 H DL B 8 sUFE A, IR AL
WVE S b JE T G 4-AP o AR SR SNRSOETE A& 4 #h2R a Fr/R  4-NP IR UEAE 317 nm,
JMA NaBH, J& , 7E 400 nm H BURF AR I (1] 4 #1Zk b) , 107 4-AP 7 300 nm 4k H BUFRE 06 (5] 4 i
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Fig.3 SEM images(A,B) of HCP-(BTP-Ni)-2 and EDS spectrum(C) of selected rectangle area in B
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Fig.4 UV-Vis curves of 4-AP(a), mixed with NaBH, (b) , and NaBH, + HCP-( BTP-Bi)-2(¢)
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Fig.5 (A)UV-Vis curves of effect of adding NaBH, alone: initial addition(a) and after 1 h(b); (B)addition of
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Fig.6 UV-Vis curves of HCP-( BTP-Ni)-2 catalyzed conversion of 4-NP to 4-AP by NaBH,
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Fig.7 Reduction reaction for the conversion of 4-NP to 4-AP catalyzed by ( HCP-PPh, )-Nig, , HCP-( BTP-Ni)-2,
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Fig.8 The high resolution Ni2p spectra of HCP-( BTP-Ni)-2( A,B) and (HCP-PPh;)-Ni,, (C,D)
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Preparation of Ni-P Co-doped Hyper-Crosslinked
Polymer and Used for Reduction of 4-Nitrophenol

TANG Cheng, ZOU Zhijuan, SONG Kunpeng "
( Chemical Synthesis and Pollution Conirol Key Laboratory of Sichuan Province,College of
Chemistry and Chemical Engineering ,China West Normal University , Nanchong ,Sichuan 637002 , China)

Abstract Ni-P co-doped hyper-cross-linked polymer ( HCP-( BTP-Ni) ) was constructed in situ via cross-
linking with bis ( triphenylphosphine ) nickel chloride (BTP-Ni). The specific surface area of HCP-( BTP-Ni)
was controlled in the synthesis. The characterization results of nitrogen absorption and desorption ( BET) ,
scanning electron microscope (SEM ), X-ray photoelectron spectroscopy ( XPS), and others showed that the
specific surface areas of HCP-( BTP-Ni) could reach 733.8 m’/g, and the conversion rate of 4-nitrophenol at
room temperature could reach 99% within 8 min. The turnover frequency ( TOF) could reach more than
820 h™'. At the same time, Ni-P co-doped skeleton structure greatly promoted the stability of the catalyst.
The catalyst HCP-( BTP-Ni) could be reused for 8 times with a high yield.

Keywords Ni-P co-doped ; hyper-crosslinked polymer;reduction of 4-nitrophenol ;in situ synthesis
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