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Characterization of Particle Size Distributions of the No-organized Lead

Emission for a Lead and Zinc Smelter

LIU Da-jun'?, WANG Jia-quan'"

(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Appraisal Center for
Environment & Engineering, Beijing 100012, China)

Abstract: Using TH 880-F type dust tester and low pressure impactor ( LPI), the size-segregated atmospheric particulates were
collected, the particle size distribution characteristics and the content of lead were analyzed in the unorganized emission area (1 and 2)
from the Blast and ISA furnaces within a lead-zinc smelter in Yunnan province. The results showed that lead in PM, ; (fine particulate
matter, particle size <2.5 wm) accounted for 66.6% and 43. 1% of PM,, ( particulate matter, particle size <10 pm) and TSP ( total
suspended particle, particle size < 100 wm) in unorganized emission area 1, and the corresponding proportions in the unorganized
emission area 2 were 54. 1% and 38.7% , all these showed that the lead pollution mainly existed in small size particles. There was a
close correlation between the lead content in the unorganized emission particulate matter and the wind direction and wind speed in the
surface meteorological data, followed by the wind energy density. In lead smelting area, the correlation of lead content in the
unorganized emission particulate matter with the wind direction and wind speed was the highest, followed by the wind energy density w.
In the slag field, the correlation between lead content in the unorganized emission particulate matter and the vertical distribution of the
temperature () of the boundary layer was the highest, followed by the component u and v, and then the wind energy density w.
Key words:; lead-zinc smelter; lead (Pb); unorganized emissions; total suspended particle (TSP ) ; respirable particulate matter
(PM,,) ; fine particulate matter( PM, ;)
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Fig. 1 Schematic distribution of the measuring points in the unorganized region 1 and region 2 of the Lead smelter
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(kg+h™"). Z 120°CHRFF 5 min, FHE 2 160°C A% 15 min, FHE

TS E « c, BRI, DL VR 0 f ) 5 e
JEd5 AN BRAR R 2 B GIME 2 2% 5 o, | o,
(AT B, MR A SRR B S 4 HI/T 55-2000 77
IS o MR o, = 2,1, KT
YUHEVORTE y J7 A, 20 L, 9 444 m; H
FIBEE, MRPEZ 16 T O SUHERL O A7 B B E 1
X TCHZUEHER X B 1S B 8 m, 2 X TE4
SUIRHE X I -2 75 B R 4 m.

1.3 FEA ARSI

SRR B SRy A 30 Aok A OB i e R AR, R
L IZSE Excel-D BUGH IE ARAL. SR AE B E T H
fEFER A 1 mL SR, 7 mL SR, 25 P79 A 5
TS ARG T AR AS T e Bt R 1R S TR

Table 1

Z 180°C A+F 10 min. JHfFCEEIT  HENTEERFEE
TR TRUH T R K MR 50 mL A, I
FH 25 B KR R0 ik S B T A E 25 VS TR — IR B
HEMP, EFZE 50 mL. RSB TR (1CP-
MS ) X AN [RLRE A SR 9 v (4 45 (Ph ) & i 64T 43 BT
FRUERE i Ry S AR THEY) BT GBWO07403 (GSS-3) #1I
GBWO07404 ( GSS-4) , [A]i, 7 7 1 72 i R HURE 10
AFER I I — B FEPATRE.

2 ZERE5H

2.1 THZHEE RS R

TCH L1 DR 2 DX ER 1) 7349 155 B 0 BB 8 m
A4 m MRPEA, AR TCH LU 1T R 2 X4
FE TSP, PM, 1 PM, s "PA & (£ 1, %£2).

1 AL XEHBESITER

Statistic result of lead emissions of the unorganized region 1

W R it B Q/kg-h™! 0/kg+h~!
I BB (2010-10-30T09 .00 ~ 13:00) 0.071 17
L ™
TSP Hifg L I B B (2010-10-30T14:00 ~ 18:00) 0. 068 39 0. 047 89
M A B (2010-10-30T18 ;30 ~22:30) 0.02523
IV A B (2010-10-31T09 :00 ~ 13:00) 0.026 76
I BB (2010-10-30T9:00 ~13:00) 0. 050 20
L ™
Mt I B B (2010-10-30T14:00 ~ 18:00) 0.040 18 0.031 01
M A B2 (2010-10-30T18 ;30 ~22:30) 0.016 34
IV A B (2010-10-31T09 :00 ~ 13:00) 0.017 33
I BB (2010-10-30T9 :00 ~13:00) 0. 042 30
L
PM, < I 5 B (2010-10-30T14 :00 ~ 18:00) 0.026 76 0. 020 65
I A B¢ (2010-10-30T18 ;30 ~22:30) 0. 006 60
IV i B (2010-10-31T09 :00 ~ 13 :00) 0. 006 95
®2 THAA2 REAMBRITER
Table 2 Statistic result of lead emissions of the unorganized region 2
W R it B Q/kg-h™! 0/kg-h~!
I B (2010-10-27T14 .30 ~ 18 :30) 0. 008 760 81
N 4 - - . ~ .
TSP o fy 4t IT B BZ (2010-10-28T09:30 ~13:30) 0.001 412 32 0. 004 651
M A B (2010-10-28T14 ;00 ~ 18 :00) 0.001 119 02
IV A B (2010-10-29T09 :30 ~ 13:30) 0.007 31075
I i B (2010-10-27T14 ;30 ~ 18 :30) 0. 006 676 45
L r
Pt I B B (2010-10-28T09 :30 ~ 13:30) 0. 000 615 52 0.003 327
M A B (2010-10-28T14 ;00 ~ 18 :00) 0. 000 540 39
IV A B¢ (2010-10-29T09 :30 ~ 13:30) 0. 005 474 54
I BB (2010-10-27T14 ;30 ~ 18:30) 0. 003 256 81
L r
PM, . I B B2 (2010-10-28T09:30 ~13:30) 0. 000 33292 0. 001 799
M A B (2010-10-28T14 ;00 ~ 18 :00) 0. 000 338 49
IV A B (2010-10-29T09 :30 ~ 13:30) 0.003 269 21

2.2

ANTFPREAR 2B A R HERCRAE

TCHHZL 1 XHERL ) TSP, PM, Fl1 PM,,  HF4% 43 5]
0. 047 89, 0. 031 01F10. 020 65 kg-h ™", H:H PM,,

PR G TSP Y 64. 8% , PM,  HEY4L S PM,,
FRAYH 66. 6% ,PM, 415 TSP H4T) 43. 1% (K 2).
TCHL 2 X HERL G TSP, PM,, Al PM, ;4855 1)
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Fig. 2 Lead distribution of the fugitive emissions in the TSP,

PM,, and PM, sof the unorganized zone 1

0.004 651, 0.003 327 #10.001799 kg-h™", H h
PM,, 45 5 TSP HH4THY 71. 5% , PM, s P 4T i PM,
Y 54. 1% ,PM, i TSP H 454 38.7% (18 3).
AP, JEZH 2R 1 IXORT 2 X4 v Y A 3 B A 40
R
2.3 LW TXHHEBCR R R R0 S AT
MTEHL 1 XA A B R s g LR [\ —
K5 T ASURE ) v (0 5 5 1t B o ) [ LG AR A AT AN
Wr N By i B TSP, PM,, AT S N B
(09:00 ~ 13:00) A 0.071 17 kg-h~' F10.050 2
kg-h ™' FRER M I (18:30 ~22:30) #0.02523
kg+-h ' 0. 016 34 kg-h~'; PM, ;AP E9E &M R
(09:00 ~18:30) fJ0. 042 3 kg-h ' FEFII | (18,30
~22:30) fJ0.006 6kg-h~". M JCZH 412 XA ] i

B3 FTHR2 RHMTALRKIHE TSP, PM,,
PM, A HIER
Fig. 3 Lead distribution of the fugitive emissions in the

TSP, PM,, and PM, s of the unorganized zone 2

BB T OUARTE , [F]— K N 45 R BUR: 9 vh (9 7
T I R) R AR A R By e B TSP
PM,, . PM, s A9 4T & & A 1 (09:00 ~13:00) 11
0.008 76, 0.006 67, 0.003 25 kg-h~" T & 3| F 4
(14:00 ~ 18.00) #Y0.001 1. 0.000 54 . 0.000 34
kg-h~'.

WA A3 AT 1A it SR B2 ST AT N A7 &b 1) T
SETRME SRR (K3, £4). &3
A G R O it R A U 1] ) [] 25 ek ) b TR 5
TEORRE YA, 3R 4 &G 7 RSk R Y
[ fa] 3 )2 500 m AR (M, 10, 30, 50,
100, 150, 200, 270 . 340, 420, 500 m) X4 ¥ RS
THA.

®3 WESRABLGH

Table 3 Ground meteorological data

P 1] u v e p w
2010-10-27T14:30 ~18:30 -0.331 -1.524 9. 560 1. 005 2.533
2010-10-28T09:30 ~13:30 -0.124 1. 104 9.155 1.010 0. 802
2010-10-28T14:30 ~ 18:00 -0.708 0. 800 9.435 1. 004 0.774
2010-10-29T09:30 ~13:30 -0.916 -0.502 8.322 1.013 1.381
2010-10-30T09:00 ~13:00 -0.218 -1.174 8.525 0. 998 1.459
2010-10-30T14:30 ~18:00 0. 098 -0. 461 8. 689 0.970 0. 863
2010-10-30T18:30 ~22:30 -0.235 0. 795 10. 001 0. 994 0.877
2010-10-31T09:00 ~13:00 -0.793 0. 548 8.339 1. 000 0.711

1) 3R e KRR p 2SI u IR o JO7 16 B KGE , PY IR IE , AR 575 0 IR y il 1) B XUHE, JEIXUR IE , BERO 65 w0 KRB EE

w=0.5xpx V3, V=(u?+0*)"? T

B3, R4TQERGER, K2 UL
UL BT S AT A O 0T, r ARG B R, AT L
TSR BRI BT i S R R DR O
(%5~8).

TCLL SV HE ORI 5 5 B M T R Bk

KR, TR s B BTG YR A ]
R T S HE RO Y s fr e 5 o R IO R
Bl , THZ1 X TSP, PM,, . PM, ;& 5o
A A 5 R B0 3K F) 0.96 . 0.99 ., 0.99, T4
412 X TSP, PM,,, PM, s "W & & 5 o A G
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Table 4 High altitude grid point meteorological data
s} 1] w v e p w L%
2010-10-27T14:30 ~ 1830 -3.504 -0.961 8.268 0.975 27.381 -0.011
2010-10-28T09:30 ~ 1330 -4.099 -0.124 7.314 0. 986 39.973 -0.007
2010-10-28T14:30 ~ 18 ;00 -3.897 -0.622 7. 633 0. 982 39. 614 -0.008
2010-10-29T09 :30 ~ 1330 —4.044 -3.848 6. 830 0. 990 91. 661 -0.012
2010-10-30T09:00 ~ 13 ;00 -3.775 -3.961 6.525 0. 982 88.974 -0.011
2010-10-30T14:30 ~ 18 ;00 ~5.204 -0.802 6.727 0. 959 79. 467 -0.012
2010-10-30T18:30 ~22:30 -4.317 0.676 6.618 0.973 66. 410 0.014
2010-10-31T09:00 ~ 13 ;00 1.059 2.441 5. 409 0. 963 18.724 -0.008
DERPy= -AT/AZ =~ (T, -T\)/(Z, - Z,), T\ . T, HZ, . Z, BELNW; v N0 T2 E TS
*5 THEL1 RARFHYHFEESEH *6 THLA1XARFHNYHHESESEH
HMESKEZRNHEXSH BRBSSEZRNEXST
Table 5 Correlation analysis of lead content and ground Table 6 Correlation analysis of lead content in different
meteorological elements of the unorganized zone 1 particulate matter and meteorological elements in the
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