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Catalytic hydrodefluorination of 4-fluorophenol over supported Pd-Rh catalysts. LIU Su-jing', MA Gui-ying?, YIN Rui-ning', LI
Xin-bei’, GONG Xu-tao', LIU Yingl, MA Xuan-xuan'’, XIA Chuan-hai'™* (1.School of Resources and Environmental Engineering,
Ludong University, Yantai 264025, China; 2.Jining No.2 High-tech Middle School, Jining 272071, China; 3.College of Natural Resources
and Environment, Northwest A&F University, Xianyang 712199, China). China Environmental Science, 2025,45(7): 3783~3790
Abstract: Supported bimetallic Pd-Rh catalysts were prepared using the impregnation method. The effects of the active components
content and the carrier on the catalytic activity of the bimetallic Pd-Rh catalysts were investigated with 4-fluorophenol (4-FP) as the
representative fluorinated organic compounds (FOCs). The results showed that the presence of Rh significantly enhanced their
catalytic activity for the hydrodefluorination (HDF) of 4-FP, and 2% Pd-1% Rh/AC exhibited good catalytic activity for the HDF of
4-FP, and the conversion of 4-FP over 2% Pd-1% Rh/AC reached 95.62% within 90min. Furthermore, the type of the carrier played a
significant role on the catalytic activity of bimetallic Pd-Rh catalysts. 2%Pd-1%Rh/CB exhibited the highest catalytic activity for the
HDF of 4-FP when carbon black (CB) was used as a carrier, and thus the complete HDF of 4-FP was achieved within 80min. Catalyst
characterization (BET, ICP-MS, RS, TEM, and XPS) indicated that the carriers with more surface defects favored the catalysts
exhibited higher catalytic activity, which in turn enabled 2%Pd-1%Rh/CB and 2%Pd-1%Rh/CNTs to exhibit higher catalytic activity
for the HDF of 4-FP. Moreover, 2%Pd-1%Rh/CB possessed more Pd°, which is more conducive to the activation of the Ha, and in
turn promoted catalytic HDF of 4-FP. Thus, 2%Pd-1%Rh/CB possessed the highest catalytic activity for the HDF of 4-FP.

Key words: fluorinated organic compounds; 4-fluorophenol (4-FP); catalysis; hydrodefluorination (HDF); bimetallic Pd-Rh catalyst
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Table 1 The actual loadings of 5%Pd-1%Rh/AC and
2%Pd-1%Rh/AC (%)
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Fig.1 TEM and mapping images of bimetallic 2%Pd—
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Fig.2 Effect of Rh and Pd content on catalytic
hydrodefluorination of 4-FP over Pd-Rh/AC
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Fig.3 The effect of carrier on the HDF of 4-FP over
bimetallic Pd-Rh catalysts
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Table 2 The pore structure parameters and actual loading of
bimetallic 2% Pd—1% Rh catalysts on different supports
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Fig.4 TEM and mapping images of bimetallic 2% Pd—1% Rh catalysts on different supports
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Fig.5 Raman spectra (RS) of bimetallic 2% Pd-1% Rh

catalysts on different supports
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Fig.6  XPS spectra of Pd 3d in bimetallic 2% Pd—1% Rh catalysts on different supports
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Fig.9 XPS spectra of Pd 3d in 2%Pd—-1%Rh/CB and 2%Pd/
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