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Speciation Analysis of Lead Losses from Anthropogenic Flow in China
LIANG Jing, MAO Jian-su

(State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Beijing Normal University,
Beijing 100875, China)

Abstract: Lead pollutants in the environment origin from lead losses in the anthropogenic lead cycle, and the diversity of lead loss
species indicates different starting points for transferring and transformation in the environmental medium. The knowledge of lead loss
species from anthropogenic flow can help lay a scientific and sound foundation for future environmental risk assessment and source
management. The anthropogenic lead flow was tracked down in the research, and with the methodology of physical and chemical
analysis, the species of lead losses in all life-cycle stages were recognized. The year 2010 was used as a case study for quantitative
speciation analysis of total lead losses. It turns out that PbSO, is most, which contributes 23. 4% of the total losses; followed by PbO,
Pb and PbCO;, and these three species together occupy 46. 2% . In addition, for every 1 kt refined lead consumed domestically, lead
losses total 547.9 t, of which 73.3% are from use and waste management & recycling. In view of speciation, PbSO, is 128.2 t and
mainly occurs in production and waste management & recycling; while most PbO, Pb and PbCO; are separately from waste management
& recycling, use and production.

Key words:lead; substance flow; lead losses; species; life-cycle stage
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Fig. 1 Framework of lead speciation analysis for anthropogenic lead losses
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Table 1  Loss coefficients of lead products in use stage
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Table 3 Speciation and contribution of the lead losses in product life-cycle stages

AR B PR R ISR 44 R FIE S T i e /%
- )=t PbSO,: PhCO,: PhS: HiAth 50:35:10:5
A e SR AR R gﬁ(;&%ﬁ PIBRIE T8 pyoy: phs: PbSO,: Ph,0,: Pby 0, HAth 40:30:12:10:6:2
AR R Mty BEHbRRAR | BR4K PbS: PbO,: PhO: PbSO,: Pb 34.6:23.3:22.0:18.4: 1.7
i, b ) 3 BYE BV RFENAR . Mt PbO: Pb: PhSO, 53.3:33.4:13.3
Jin L i &AL Hrit Pb: PbO: Pb; 0, Pb, 0, 55:30:10:5
BRI T PbO: Ph: HiAlh 85:10:5
I AL B Pb: PhO: Pb; 0, : Pb, 0, 55:30:10:5
A &R T PbhO: Ph: H:Atl 85:10:5
7 HE JE i A ICLH R HE Pb: PhO,: PbSO, 30:30: 40
B SR T J Pl AL PbO: Pb, 05: Ph; 0, 60:30: 10
HoAth R AR A PbCO,: PhCl,: JiAih 25:5:70
HVE RS PbSO,: PbO,: Pb: PbO 50:20:17: 13
Eﬁﬂlf’i% AR AL I T s RIK PbO: Pb;0,: PbCO;: PbCl,: Pb,0,: PhSO,: HAl 31.3:25:20:13.3:5:3.3:2
HALREFR IR Kk UK PbO: PbCl,: Ph, 0,: Pby0,: PhSO,: HiAih 63.3:13.3:10:10:3.3: 10
1) B HAR LS R

2010 AEHPRES A R LA 1 e 25 R A [l i R
AT R R A A LIRS AR IR L 1 A
P ISR AT OO B & T AR B MR AR T SR
RO TR AR R A IR RSO 4 Bl 83.97%
95.74% V1 98% . fi BT T A4 A 7 B Bk
W, FAEREAHA B R TP AR B, X
LR T AR 1 BT o L (2 3) , (1)
AP RE I AE AL 7= B B T S A B, 5 SR L 3% 4.
R R AR FE A Rl 22 A F A, SO R SR A Y
AR 1 ket BTN R AR PR B I D

HE 2006 4F G B RG # 1 L2010 AR Y

S O T EE FORE R R S s T R R
AT AR A T N B H R S A A TR A
B 73% YA R 2 13% , 8YE
KAL) 7 8% , b iR FH 8 2T 7™ b 1 A o 1
Wi 949 e A7 Serh il B BE R B L 3 Fh
7 il e AR A R A A, RS CR B
B v B SR A e R LA 1 O 2 R T
5. BT IR L b RN B T3 A R IE AR R 85% ~
98% , HV R B4 I R AR, A 55 rl Tt 1 s 5%
BUE R 0.98 t-t ' HTEAY =5 0. 97 tet ' H A
SN 0.9 v R HE e 3 A (1), i As



34 QA BRI IR T S0 M 1195

TN i B Be 2 A B R S R M )

LA 2010 47 rf BT AT 2 I O0 A 1, R4 2 R
RV EAL 7 A, B BE o B St 1 39 0 4R
B3% AP E 1% 550 1% . B % 1 koR§HY,

HRIGETAOIE e 2ty LB ™ SR | AL 5 el
BB B ah B AR S R e (R 3) , i st
(1) G oRAHE G BRI B2 4k 5 ml A B BEAS IR 25
Hregd 4RI R 4.

x4 £ ABZNRETEREYEIRSER

Table 4  Constitution of lead speciation for the lead losses in product life-cycle stages
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Table 5 Distribution of total lead losses among life-cycle stages
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Fig. 2 Distribution of lead species fractions among product life-cycle stages
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