ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % 458

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4 8 A 15 H

H &
2012 4EFEZE ST ML X — VR VD2 B R T AR R M TS LA APHT <o ereeeeemeemmmememe ettt
.................................................................................... XK, X5, AR, TR T £ AR, T £(2843)
FOM K 58 RSB AN BT YR B AP A <+ ovveereemeem e BRAK 7, FhAE /N 35 (2851)
RGP ZRE T TR TS YRR RAI - eveveeessensssnessninnns HEE, HB, EHE, KREH, #%5(2857)
e RULASTE RS, CO, BRI 5P BHEPERFAEDFTE ovvvvvseressssnesssscnis R K 7R Bk, E AL, 4] (2864)
KRB ARAE B 25 1L 5 B KI5 QR IR oo FAMW AR, KB T, 20 0 A (2871)
SR 17 52 G IRV D 2V LR WS RO STBRIFTY oo K TR KER A RS X (2878)
Ra Rt r: VN LR Bt 2 DIVE R s (A Rl E R, BB, o, KW, X A (2883)
KL HPE R A IR BT HIFGE  weeeereeeeeeeeemesmoesseseiesnenss s iesneesneaens ok VR 2 2R 7)1 2 52890 )
VU8 L AP SR MEAT IR -oooeeeeeeeeeees BRSO 0 B4, B TR AR, T SO, X4 T, k(2897
SEF UL EFBRAQ X (L) T K5 e U J P oo GAT,E LR BT AR, 2 Bk, % K 4 (2903)
1980 ~ 2010 AFHH T RIS 25 UE BEX A KSTE S RUR ARSI +oovvereresenensene e WAL BT L (2911)
RSB T T X - MR FHZH S5 S XS MK SR BRREIRBESS oo ooeeveoeoe Bk AaE, B ER, TR ENT(2920)
SV R SR R R 0 R ARG TR 5} FIE crreessmmennrnee s Fafl, R R, 5 E X, A48 K ,Sasa Kaichiro (2928)
BV T TR B B IRV YURIE KORTR T +oveeeeeeeeesenneeees 4#2?\7& JEJII Jii ISEJ TR, R S T (2937 )
]zmrrﬁj/ﬁi;iﬁﬁEl)@‘%{j%muk;umﬂg%%gﬁﬁr{t&;iﬂ;u[']gﬁﬁ;{ ............................................................
................................................... K EGRE A ER MFE, TR, X, EE HES e EE(2944)
aﬁzﬁqq:;':[:{,ﬁ(ﬁﬁi&mﬂ(ﬁg ﬂm{i%ﬁﬁ ..................................................................... FLJ T,/jﬁlﬁk E%(zgsz)
PP T LK 5 IOLIRA T W R TISE o ovveeeoeeeesooe FUS, R, FIER, RS 40, Rl 4, EH(2959)
B AR T L T 4 B AP A AIEBIFSY, ceeveevenmvmmmmmmnereeeeeeeeetmttmitiiii e e e e %;Fﬁw,f/%ﬂ;ag EE R (2967)
KHEJ‘JW?H?NG’B@@%W%{M U B EIFRRERITTE -oveeeeeene Ezﬁ,&ﬁ%,fﬁﬂzi,%%ﬁ,f’%%ﬁ, F 5 (2974)
RRPEACPE FTi( IV ) HEAE O,/ HO, FEARASA IR I woeooooeeeesss oo B, KA, B, B RE ¥ F(2980)
e L (Ao 1) Hy( 1) (IR eeeeeenesnnnenseesnens M A, B, B3 A, 5007 91 2985 )
FHER AP = k- {%EEAMﬂ%ﬂ%&%B’?ﬂ(WWNJ%QIHF?{ ------------ FI, M, ERE, R, BEE(2002)
AN 201, 304 F1 3161 FEAAITGAKEIE SL R AR IR coeeeemeeeeeeeeeeeeene s b, 2 1%, ERAE, F 2 B (3002)
T o R P S A R S I R TR B AR P BRI AIFSE. -ovvverrreere e ? JEE,EAE, A (3007)
AEIZEF LDHs 338 B 7 T35 b TC A i T 0 78 B O S L USRI wvvvvvmmmreeeeeeeeeeenemmenniiiiian e e
........................................................................... g&;ﬂ% ?]335 pffij: X /N ﬁ% %ﬁg’[ﬂfﬂj}g\’}_ B (3012)
SPG AR TSk [H TR (81 24 W LI B i b SRR R B 5 - HE, BB EKR, KA, EAE, HEE, KB (3018)
SPG, I I I L B A TPE RSB BEFSE <o ovevves o WE, KU, B (3024)
S R ) 2 I 2z AT B R VS YR T PR AE AR Al Ky R TS L RIS e eeeeeereemmmmmmnnniii e e eeeetre ettt
.................................................................................... [X??}(E j/%ﬁ %% ﬁﬂﬂ% —%IQT/L} ﬁ—$ '3 (3031)
PR A DX ARG PO M ERPEIFTE eeeoveeeeeeseesn s X 97 3, B3 % L B (3038)
UASBB Eﬂﬁi&ﬂﬁﬁf%ﬁ&fﬂﬁﬂﬁﬂﬁ?ﬁ{ﬁlE'JE”][LJ.%ﬁ:ﬂt ............................................. ?JJZIIJ% %&% 5{'(%3(3044)
FFER DI M FEIRAT | AAF B BLR ] +ovvvseevesssnesssensssnnicn WME%, DA FaER, KB K E(3052)
st 4N LR ML T 2 FP A T 4 B M L A BEIRUG, - e vvevermmmmmmemmmeee e ee e, BlEt ET% TH XIUE%(3O60)
ﬂi 4y TR HORUR T X B2 JR 28 2 SR e % TR Sy - kg AE T, ER, B2, % 2 H(3066)
T NN O g W2y [N g gy L R |k I DL e
...................................................... %E% YR Fm HBAE EAR, R TR, BEE, EMAM(3073)
LT ES ORI AR 2Ry [N IO 7 RIS W% E R, GTE KGR BAE REEE L I8 (3083)
I T AT LIRS LI Cu AR ASIYRUM oooeveeemeeemeiiein REH KR, KR, 5 EE AL (3091)
EDTA S5 EREREE ZE LB ITYL T IERITRMIIT oo FEF, FE?\E , ’%‘L‘\X@( 3096 )
RV 25 B G0 3 (LA AE R SR NOHERUIJEZR veveereevessssienisniiisneii BE e W (3102)
w{] LA [P SE r BER - SN O 77 R B AT R RGTRR woeeeeeeeeeeneeeeeeeens WX IhEE, 2T, A, EH(3110)
FEZALAE BT XA CH, FIN OHERC R LA BRI T FMI LI+ veeveeseesseesntsntiis it
................................................................................. EE’%,MT}%?I‘*,%IS;:I,FL"JK’&Z'S,?’;‘QIi,?@,%ﬁ:7}((3120)
e [l 675 A M BRI SR AR E X RE SR AR A BRI <o FARGE L KAA, IR, A EAE, KR, KRB, Wk Dk E(3128)
M AR ZnO KT BRI LEIREIN wvevererrmrrerreremeen e Ej_;:}: ik. ?MJ’ iﬂ%%(3135)
IR BT B EAC K BB T RAGRA vvvvveeeesssnnsssnnenns B0, YEM LA, FET, DM, T8 F(3142)
EW%%XT7K%EWLI&i%ﬁ¢E Eﬁum ................................................... ﬁ”‘ul‘% ﬁﬁr!k f‘;hﬁ% ﬁ}]l}?‘ )aﬁf’h,i7k‘}/§i(3l49)
E%E%(W)E’ji T R A PRI LU e Eﬂ;ﬁﬁ@ ;J{Eﬁ i#ﬁ ?ﬁﬂ}é, F}'ﬁﬁﬁél(:;lSS)
HEL B XA E{%Vﬁ%’:z 4,4 - IR EHEAE IS -ooeeeeeeeereeeeeeeene X g, B X, SR, ?ﬁﬁﬁumz)
L T A B3 FC BT 435 2 BB L R oo R N X R, E R 5% 5T R B (3169)
IR 1T AR A P AT R TR FE AT <eveeeeeereeeneneeees FRE, THA, FA, BT, Xk, E K(3175)
FAT 40 HMGR %%{ﬁﬁﬁ%&ﬁ@?ﬁﬂ%ﬁ%ﬁi‘%ﬁ%ﬁﬁ ............................................................
..................................................................... N, EEBT B kR Ak EE, KHE, pifxzjng(ﬂgw
BN RN B I T I AEAE XTI B MS2 FETE HIFEII  weevererereremereeeeaeaians ’m—gi,%ﬁﬁ,%él%, }’;ﬂﬁgﬂ LI EH(3192)
ZHENREAST FLIATPD (1) BB B 727 GHILH oooeeeeeemeseeeeeeeesieeeeens A, B MR B RS HR,HIE(3198)
i%ﬁfiﬁ?"ﬁu;xfft&ﬁwﬁﬁ&l@ﬂ%mﬂ’ﬂﬂ ------------------------------ BEEH, TN RE, DB A I, BT (3206)
CEGFL R RE 5 RO BL COD WHEAI ] wovvvevesemesssnisenincnicns F49, A&, Brit, 5%, KEE(3212)
m@% TR G N s T P o2 E#EZE(3219)
FCHCFEIFE B R HH R PG HERIC SR BRI JIFRIT -ooveeveemsensssisic FE T, Andreas Wilkes, 7 42 , &1 %( 3225 )
Hh [ K AR PR R R SR SRR E RIS BRI IFTEESIE oo eoveveeremeenmeennreneeeee "AM,KOE, T, I R&, R FK(3230)

CPMERZ Y AER AT (2936) (ERFEYAETT IR 57 (3051) % B.(2882,2927 ,3059,3218)



35 1545 8 B2 55 Bt 2
14 48 H ENVIRONMENTAL SCIENCE

Vol.35,No. 8
Aug. ,2014

S

B E s e IR E S AT

o EHERS

(AL R AF R AR A B, BR RN 5 1 e o] ) 5 R 0, Jb st 100875)

FE . TAR, tERE— RV YL G R T8 FRIE A Tt s . -5 A Se AR A IR 2 R, AT i — 20 R SR A 3 ek
FPRAVRYE. RIBHR A PAESE  BERL SR TR R R AR B PE SRR, 7Rt Eal b, FSesn & | K
IR SE B TRAR , S PR A | FREE R CR G HOR IR AR, 2 NTH 2 | B 5 | HoR | A ISEJrm o fr 1 3R i s iy
JEER. SEHERWT 10 AF A 5 P9 2 i LAAE YY) 24. 7% 09 EE 2 RIS Bgh T80 2 a4 s Mg o high T 45
TR LIRS 14. 2% B EE OIS SRR A sl T A A SEIRTH AR R | B0 Ak O | SR A IR R A AR
] 9 9 SR 038 RO (8 T AR IR R R4 B E R UL BN, 8 AR/ | BERVE IS B Al JTB S e B R 1Y
N AR SRR R R PR R R SR A T B AR

KR YRS AN, B B S Y; R

hESHES. X24 XEIRIAF. A XEHS . 0250-3301(2014)08-3219-06 DOI: 10. 13227/j. hjkx. 2014. 08. 054

Reasons for the Changes in Anthropogenic Lead Flows of China
MA Lan, MAO Jian-su

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

Abstract: In recent years, accompanied by a series of comprehensive improvement actions on lead pollution, anthropogenic lead flows
of China have somewhat changed; by exploring the reasons, some references can be provided for further improvement in resource
utilization and environment quality. In this paper, based on the framework of lead flow analysis, the causes of changes in lead flows
were identified and divided into scale factors and technical factors. Based on that and taking indices such as the quantities of lead
production and recovered lead scraps, and lead recycling rate and emission rates as the scale and technical indices, respectively, the
reasons for the changes of lead flow in our country were analyzed from the aspects of consumption, trade, technology, management and
so on. The results showed: the domestic consumption of lead products has been gro wing quickly at an average annual rate of 24. 7% ,
which pulled the growth of domestic lead consumption; The growth of lead consumption further increased the growth of lead production
at an average annual rate of 14. 2% , which finally pulled the growth of domestic lead ore resource consumption, lead concentrates net
imports and lead scraps recovering; The increases in domestic consumption ratio of final lead products promoted the improvement of the
lead recycling rate; As national management was strengthened, most lead-enterprises with small scale and old-dated technologies were
closed, meanwhile, some advanced technologies were encouraged to be employed, thus the general resource utilization rate was
improved and environmental lead emissions rate was reduced.

Key words : material flow analysis; heavy metal ; recycling rate; lead pollutants; trade
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Fig. 1 Framework of the anthropogenic lead flows
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Table 2 Domestic lead consumption rate and lead recycling rate of China in 2001-2009
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