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Table 1 Chemical compositions of lead paste sample (mass

fraction, %)

PbSO, PbO, PbO Pb Pb!

64.5 29.5 4.5 0.5 74.5

1) Pby: total lead.
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Fig. 1
immediately after leaching(a), recrystallization (55°C, 4 h)(b),

XRD patterns of different lead citrate filtering

lead citrate purchased from Alfa Aesar China (Tianjin) Co.,
Ltd(c)
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B2 UFTERRHT SEM 4
Fig.2 SEM image of lead citrate Pb3(CsHs07),-3H,0
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Fig. 3 TG-DTA curves of lead citrate
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Fig. 4 FTIR spectra of lead citrate at different temperatures in

air
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Table 1 Absorption peaks of typical gases

Gas Wavenumber/cm ™'

CO, 2260-2380, 600—750

CO 2100-2200

H,O 3400-3700, 1500—1700
Organics 900—-1500, 1700—-1900
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Fig.5 Mass loss curves of lead citrate at different temperatures
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Fig. 6 XRD patterns of combustion-synthesis products at
different temperatures and different time: (a) 1 h; (b) 3 h;
(c)6h
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Fig. 7 SEM images of combustion-synthesis products at different temperatures for 1 h: (a), (b) 300 C; (c), (d) 350 C;

(e), (f) 450 C
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Fig. 8 SEM images of combustion products of precursor at 350 C:
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Thermal decomposition of lead citrate Pb;(CsHs07),:3H,0 from
recovery spent lead paste by hydrometallurgy process

ZHU Xin-feng', WANG Xian-li', NIE Peng-ru’>, ZHANG Wei?, HU Yu-chen®, YANG Jia-kuan®,
WANG Xiao', GUO Yi-fei'

(1. College of Municipal and Environmental Engineering, Henan University of Urban Construction,
Pingdingshan 467036, China;
2. College of Environmental Science and Engineering, Huazhong University of Science and Technology,

Wuhan 430074, China)

Abstract: Thermal decomposition behavior and product were systematically investigated by TG-FTIR, XRD, SEM
analysis. The results show that the thermal decomposition process of lead citrate is divided into dewatering, organic
constituent decomposition and burning stages. The dehydrating crystal water occurs in the initial decomposition followed
by the generation of intermediate organic matters at 100—200 ‘C. Subsequently, the ultimate gas and solid products from
this decomposition process are CO, and a mixture mainly containing PbO and Pb, respectively. The major products of
Pb3(C¢Hs0,),-3H,0 at relatively low temperature are a-PbO, -PbO and Pb, whereas, f-PbO is the dominant product at
relatively higher temperature.

Key words: lead citrate; thermal decomposition; mechanism; lead paste
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