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Characterization of Lead Size Distributions with Different Process in Lead-Zinc

Smelter

LIANG Jun-ning' ,LI Wen-hui' ,GE Yi*,CHEN Jie' ,SONG Li-na' ,LIU Jie'

(1. Shaanxi Provincial Academy of Environmental Science, Xi’an 710061, China; 2. Shaanxi Province Environmental Monitoring
Center, Xi’an 710054 ,China)

Abstract: Using a cascade impactor( Andersen Series NVA-800) , the size-segregated atmospheric particulates were collected daily and
characters of lead contents and size distribution in the particles were analyzed from melting preparation, blast furnace smelting and lead-
cast processes within a lead-zinc smelter in Shaanxi province. The results showed that emissions of particulate matter were different in
different processes, in which the emissions of blast furnace smelting process was 402. 83 mg+h ™' while melting preparation were
182.71 mg-h~" and 100.03 mg+h ™" in lead-cast processes. Lead contents in different sizes of particles varied in different processes.
The mass fraction of lead were 111. 54 mg-kg™', 68.54 mg-kg™' and 10.5 mg-kg™" in melting preparation, blast furnace smelting
and lead-cast respectively. For lead’s size distribution, the melting preparation and blast furnace smelting were mainly concentrated in
the coarse particles, and the lead proportion in coarse and fine particles was approximately in lead-cast processes. The proportions of
lead in coarse particles were 43. 42% and 47.48% in melting preparation and blast furnace smelting process respectively, while the
proportion of lead in coarse and fine particles was 37. 14% and was 45. 72% in lead-cast processes. There had peaks in both coarse
and fine particles of melting preparation and lead-cast process, but the lead peak appeared only in the coarse particles of blast furnace
smelting. It also indicated that the lead’s cumulative frequencies of all processes were conforming to lognormal distribution.

Key words: lead-zinc smelter; lead (Pb) ; size distribution; mass fraction; cumulative frequency

e — MK AR &) AR AR, H 7T W5 ; Putnam LT Sk — YR AV R A

FEHSE P R 0. 001 6% . 1 A R A & #1
A& B TR Z — B v b T & f
JRRE, RS | BN AR A T DA SR ST AE .
SPGB E SR AR A AT E i
WP B ORI A N, IR e AR
BRI RS T SRR, A LY P A T S A4
MIZs & W AEMAE RS | EIRGE, WIRRSG ., H
R G R Al A S AR R e . J
MM A, — B R AT RMWE. ik,
NN G B R R 015 Yo R A T R A5 T
FEM>" Rudolph %517 X404 T ) %% 552 PREE AN A= o Rf 1k

BRI FE D H AR AT AT PR DT ST T 30T Van
Alphen %5 X8 EE G HR ) R B R R4 R 9 Ph
Zn. Cu, Fe As, Cd FFHE 4 g 1T 75 ; Ohmsen
SEV VR AT A X SR AT B AR R YRR R
] TSR P B A IS Ye AT A CHEGE ;. Goodarzi
OIS B KON SN AR BHE LA YRR R T
JUE HIUTRE R 3 AR FR-AEE4T T 5T ; Zhang Al ik

s HER: 2014-01-06; f&ITHHA: 2014-03-27

ELWH . AEAPA AT AHIFL I (201109053 )

EEEN: BRT (1979 ~), B, Wit TRIG, FEMFR IR K
S35, E-mail :jntb@ 163. com



2884 2N 5%

B 35 %

BRAZ P 1 0 Tl DX RS B T Yok 04T T 40T
R IO TR NGRS B I ST T
9T 5 TR 0ol g J BE3T - R SRR o
T B KRS TR, X L Age Rl XU A T 19T
iy BRIFEEED LA N IR X - o3t 42, R H
PRGMELALL S50 9 7 VAR T A SR A At B 11 XL
B FRIE ; AL AFSE ) XN T R A = i P (4T
VEHEAT 1 RS 2R AT, A A DX A 7™ it v () 4
FESRA I RERAMYR S, %A R
SUHEEEHLIX 10 il s AR AR BORE ) P i 20 R
SIEICER AT TME 0, Hrh s E 8 22 H
SNSRI T K RS Ph, Zn %5 11 FHEE
EIEICE TG YRR AR IR ST T AR SE 4F B AR
SRS XA SR E Y AR ZER
SERL AN B A e, MR RSP T R Y
WEEACERORIE AT T 5T, BN 2B XY RE IR B
T8 BBl KA FR 5% v B8 A T Y R AR R SR IR AU 9T 4K
2122 RGP SRR A EA R R
PR E SR T TR, R S R e T
FEI R FIREPY A L1 5ol , RUIC ZRNR TG e Of
H5Frtiadss. EFEmEsE s K ieia
ST TR R R AR 2B v i 4 A 5 T A S e K F
AT TN PR | A naE™ 3 5 pk ph v
PR Toll bl X KA R 2R 5 4 Jm DG R AR E A T & [
(3R UAE TR T AROCHIFSY.

BUA I FE R BB X R ) T B AR
B A TS YRR AN A A AL 2005 YL A A TS G HETi
FRAE, XTI H) TC AL ZUHEROIR Je T X N SR
KRR AR TS e — > S 2R IR 4516 B A
M TCZHZIHEHIOR T DX K B I R A B 4 5 e A
K8 T TS HER P R AR o A A T 5T
TN T ARG Gl o3 A R R RN 52 i DX 3k A HLA o 42
RS ASCLABE P JE PR ) A F RN 4,
i 8 9% Andersen i 30 R AERS , I F 82Kk
FER 7 OGHZ IR A RE | S XU s B RN 35 4 55 T
SRR B IO LU ) AT 5 R T E AN [
RARBURL BT TR & i, TR R R
T AT L5 G A HE AR AR o A RRAE , LA
BFEE R AT K2 A B4 I B8 K B4 IX
0] 3 B L S

1 RS HE

1.1 CREES RS
B VG SEERE VR R T OR FH 2% P 85 XU 5 (ISP)

T A REEET 7 v BDREETY 3.5 0w %) FrfEIX
SR VG AN Ay R e s L, R R AR X, AR DL AR
B - PR X R 3 RERR A HE TR 450 2 3L
Ak N TC AL 85 e AR M SR, ) X
JE I X SR AT Y B INIE. AR5 43 ) e B A%
AE LB B T T2 B KU R SR A
RAE SR EITFRE , TSR . REARSEE RS A2 H
T2 e, RAE S n i EEAREA T2
B HE T3 U i R A A ] ) b T RS A, R
CALPUFF HERIEAT Y000 | 25 5 30 45 S Br A 0 i
W A5
1.2 FEACREE

fi 3% [ Andersen NVA-800 432 K kfss (WK
<0.43 wm, 0.43 ~0.65 um, 0.65 ~1.1 pm, 1.1
~2.1 pm,2.1~3.3 um,3.3~4.7 um, 4.7 ~5.8
pm, 5.8 ~9.0 pm 1 >9.0 pm, K % i & 28.3
Lemin ™" BRUCRFERTSEAT I AL 1, RS FI R AR 25
FHZEAR K #8 75 I v 1. JE % ok F 95 [ Whatman
1851-865 A7 FLE I (81 mm) , 2R AF Ay & M5 4
SDH-150SD e VR A6 18 i, B 72 Ak 2 ik i
JEF S 3 b 800°C K5 he 4 h LAL R HIE T A IR
PEIRAR (JELE 25°C 181 50% ) FhoF-£7 24 b, fdi 7
E 2w A 2 1) MES-F B H 7 0 2 — KRF
PEATARE AR VR L R DR E E. A5 ORI
AHTA] , ELAAD R Ry FH BE - 108 2 s A B T VY
AR, BE ARSI S AR TR R
FE | TR) I S SRR AR I ] | SRAE 58 IS FH BT R DB &
G X R AR AT, A DR A RO R A, S
605G = 43 4. SRAEITA] R 2013 4F 8 H 10 ~ 14
H, B RiEZRE 24 h(10:00 ~ K H 10:00) , 4R
PRUENERE S 138 >, SRAEIA ] BRI B2 7 20 ~35°C

Z 8], R EEWR E 49% ~ 72% Z[8], <% 925 ~ 930
hPa, XUI] DL 25 /g XUAT 7 b XU 32 S 24 X0 1.4

-1

mes

e R

1 REFEEXTRRHER

Fig. 1 Anderson cascade classification impactor
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Table 1 ~ Emission of particles and lead size distributions in different processes
T kL B e
. TR Pb LR Pb MUk Ph
RifE B/ um - - - - - -
Hoe s fHEgod s HeikeE o wE dRdE s ke wE Hela e
/mg+h~! /% /mg-h! /% /pg-h! /% /pg-h! /% /pg-h! /% /pg-h! /%
At 182.71 100.00  20.38 100.00  402.83  100.00  27.61 100.00  100.03  100.00 1.05 100. 00
>9.0 44.59 24. 40 7.06 34. 64 88.59 21.99 12. 16 44.04 28.51 28.50 0.18 17. 14
5.8~9.0 18.76 10.27 3.53 17.32 88.8 22.04 5.91 21.41 19.37 19. 36 0.09 8.57
4.7~5.8 9.74 5.33 1.26 6.18 13. 14 3.26 2.07 7.50 2.16 2.16 0.03 2.86
3.3~4.7 16. 46 9.01 2.03 9.96 71.07 17. 64 3.35 12.13 19.37 19. 36 0.02 1.90
2.1~3.3 14.55 7.96 2.03 9.96 12.78 3.17 1.78 6.45 1.41 1.41 0.25 23.81
1.1~2.1 18.58 10.17 2.61 12. 81 36. 15 8.97 1.05 3.80 12.35 12.35 0.07 6.67
0.65~1.1 24. 81 13. 58 1.03 5.06 41.52 10. 31 0.57 2.06 5.61 5.61 0.08 7.62
0.43 ~0.65 34.19 18.71 0. 69 3.39 40.72 10. 11 0.52 1.88 9.02 9.02 0.3 28.57
<0.43 1.03 0.57 0.14 0. 69 10. 06 2.50 0.2 0.72 2.23 2.23 0.03 2.86

21,3 N T 2B RGBT 24
LU ) HE R e K, A 402,83 mg-h ' HiH1 9.0
pm DLk AR R HE R R 8859 mg-h !, i
HETgcR ) B Bl 21.99% MUK T (2.1 ~9.0
pwm) HE i &N 185.79 mg-h ', 5 M HE i BB
46.12% , 4 B F ( <2.1 pm) HE & H 128.45
mg-h™' 5 BHE A 31.89% ; % T2 B BUR Y
HE R e K2 5.8 ~9. 0 m iR B, HoEwcE
88.80 mg-h ™', i BLHEHE Y 22.04% , e /N 2
0.43 wm DL FRARE:, HEE M 10. 06 mg-h ™' AN &
SHEEY 2. 50% . FE AR T 2 e 2UBR Y HE
R 182. 71 mg-h ™", HH1 9.0 pum LAk HE
FCEA 44. 59 mg-h ™', BHEBGE Y 24. 40% MR

TFHEBEN 59. 51 mg-h ™', A7 SR 32.57%
gk 1 HE i Ry 78.61 me-h', 5 HE R
43.03% 5 1% 1253 2 Hp 4 U 90 0% HE 2 R R
WKL), s 120 UL A HE il i /0N, L ORL 4 HE
A 100. 03 mg-h ™' HH1 9.0 wm DL R IFORL
YIHERCR R 28. 51 mg-h ™", A7 BHERCR 9 28. 50% ,
R 7 HE B EE g 42,31 mg-h ™', A HECE B
42.30% , ATRLF-HEACE 77 29. 21 mg-h ™", 5 S HEKL
W1 29.20% 3R 1 W LLVE BT T L R
Ut 4 HE T PR KT SR ).

AN T2 R R AR ok v i 45 e 2 HE R
A FTASTR] 8 A5 e R e 25 B T B e R HEK
WAL, Bk 27.61 pg-hT' A1 20.38
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R EZL AR HLBURL ) A R b TS T2
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FRE 45 T 20 AR [l R A B Sok: 4 K 4% o0 2 HE ik
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Table 2 Mass fraction of lead size distribution in different processes

Pb T4/ mg-kg ™!

-
HAR W mrRk G
Luik 7| 111.54 68. 54 10. 50
>9.0 158. 33 137.26 6. 31
5.8~9.0 188.17 66. 55 4. 65
4.7 ~5.8 129. 36 157.53 13. 89
3.3~4.7 123. 33 47. 14 1.03
2.1~3.3 139. 52 139.28 177. 30
1.1~2.1 140. 47 29.05 5.67
0.65~1.1 41.52 13.73 14.26
0.43 ~0. 65 20. 18 12.77 33.26
<0.43 135.92 19. 88 13.45

M 2 FTLUE Y e Heas Bl L 204 T 3 A 0kL
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