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- . 1999—2010 512 273 1
9 (7 77.78%) (39.0+5.1) (15.7
+£3.0) . q 1 2~4 1
0 Sn0O,+ SiO,+ Sn. SnS. Fe,0,. Fe,0;. FeS

0.67 ~36.13 mg/m’> TWA  5.92 mg/m’ 6.3 Sio,
22.43%; 0.90 ~95.44 mg/m’ TWA  4.17 mg/m’ 11.9

; Sio, 24.72% (r=0.93 P<0.05).
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Survey on occupational hazards caused by dust in tin-smelters
LI Xiao-ping® MAI Zhi-dan LIANG Qiwong GE Xian-min WANG Li-heng OU Junrong IIANG De=xin WEI Shudjiao LIAO Ni-ni
(* . Guangxi Zhuang Autonomous Region Institute for the Prevention and Treatment of Occupational Diseases Nanning 530021 China)

Abstract: Objective To survey the occupational hazards from dusts in tin smetling workers thereby provide a scientific ba—
sis for the prevention and control of pneumoconiosis in tinsmelters. Methods Collect the data about occupational health exami—
nation pneumoconiosis diagnosis the dust concentration in working places and their contents of free silicon dioxide from 1999
to 2010 of a tin smelting workshop ~and dust concentrations in the workplace information on the determination of free silica con—
tents; additionally the composition of dust and its dispersity were also analyzed then assess the dose—response relationship of
tin-smelters” pneumoconiosis through the analysis on the dust exposure levels and the incidences of pneumoconiosis. Results
1999—2010 Only those whose working length more than 1 year were arranged for occupational health examination they were
512 in smelting workshop and 273 in refining workshop during 1999 to 2010 in total final diagnotic cases of pneumoconiosis
were 9 (7 were workers of smelting workshop which accounted for 77. 78% of total cases) the average age of onset was (39
+5.1) years the average working length of onset was (15.7 £3.0) years; the general density I grade and q-type small shad-
ows distributed in 2—4 lung regions was the main chest X—ay manifestation only one case showed mild pulmonary ventilation
dysfunction no case complicated pulmonary tuberculosis. The industrial dusts from tin smelting production mainly consisted of
Sn0, Si0, Sn SnS Fe,0, Fe,O; FeS etc. in smelting workshop the dust concentration in air was 0. 67 ~ 36. 13
mg/m’  TWA was 5.92 mg/m’ the maximum exceed standard ratio was 6.3 times the average SiO, content in dust was
22.43%; while in refining workshop the dust concentration in workplace air was 0. 90 ~95. 44 mg/m® TWA was 4. 17 mg/m’
the maximum exceed standard ratio was 11.9  average SiO, content in dust was 24. 72%  suggesting there was a highly positive
correlation between cumulative dust exposure dose and prevalence of pneumoconiosis (r=0.93 P <0.05). Conclusion The
results suggested that there is silion dioxide contained respirable mixed dusts existed in smelting workshop ~which may be the
main reason lead to tin smelting workers” pneumoconiosis.
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1 2005—2010
( mg/m®)
TWA (%) (%)
(h)
2 13 1. 40 ~50. 00 8.32 5.92 6.3 8 2.25 ~56.38 21.43
2.5 16 0.67 ~36. 13 7.24 11 5.90 ~59.32 29. 15
2.5 8 2.00 ~5.00 2.90 2 6 ~10.9 8.45
1 10 3.30~15.33 5.37 2 1.7~5.1 3.40
1 13 0.93 ~95. 44 7.59 4.17 11.9 4 0~34.75 12.29
3.5 13 1.33 ~6.00 2.75 2 9.6 ~11.5 10. 55
1 16 4.00 ~8.00 6.92 4 5.5~83.29 32. 66
1 13 3.00 ~15.00 6.61 2 5.4~11.6 8.50
1 6 0.90 ~5.33 2.63 1 30. 12 30. 12
8 13 1.33 ~44.03 3.24 3.24 5.5 4 0 ~68.91 21.08
2 %
Sn0, Sn Si0, SnS Fe; 0, Fe, 0, FeS
2 31.98 0.00 37.83 11.23 12. 65 0.00 6.31
2 34.85 0. 00 39.94 11.09 11.21 0. 00 2.91
2 45. 16 0.00 27.09 0. 00 20. 93 6. 82 0. 00
2 1.5m 52.27 0.00 15. 61 10. 56 18.95 0.00 2.61
2 28.52 0.00 17.30 18.92 34.30 0.00 0.96
2 35. 60 0. 00 21.45 17.92 18.25 0. 00 6.78
2 36. 00 0.00 26.70 17.55 15.94 0. 00 3.81
2 1.5m 43.97 2.12 35.73 0. 00 16. 04 2.14 0.00
55.83 44.17 0.00 0. 00 0.00 0. 00 0.00
39. 83" 22.48 0. 00 27. 64 0.00 10. 05 0. 00
* 21.75%  SnyAs;.
3 % 6 1999 X
<2pm 2pm  Spm  =10pm 2004 X
46.55 30.67 8.42 14. 36 : 2 1
46.06 36.51 11.21 6.22 (
52.42 26.77 8.92 11. 89
) 1999
64.59 20.10 8.13 7.18
51.87 28.50 8.41 11.22 X 1
2007
2.3.2 1999—2010
4 o °
2.3.3 9
4
51 33
(%)
(39.0 5. 1) 1988—1999
286 7 2.45
e . o o0 18 9 (15.7 £3.0)
512 7 1.37 2.3.4
214 1 0.47 .
6 1 16.7
8
54 0 0. 00
274 2 0.70 o X 2
786 9 1. 14 q /q L7 q /p 1
9 7 2 ~4 o
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2.4
2.4.1 506
6.
5 9
8
L, d,
2.4.2 (mg/ ) (q.) (p.) ( npy) (nqp)
o 5.92 ~ 9 1 0.111 0. 889 0. 889 0.110
50 ~ 8 3  0.375 0. 625 0. 556 0. 444
9 100 ~ 5 5 1 0 0 1
5. D L— x ;o d,— x
243 8 q.=d./L; p.=1-q, npo=py *pi *pyPpo1i ngo=1-npy.
6
x (mg/ ) L, (nA,) (nW,) (N,) nq, (np,) (npo) (nqo)
5.92 ~ 506 1 243 384.5 0. 002 60 0. 99740 0.997 40 0. 002 60
50 ~ 263 3 142 192 0.015 63 0. 984 37 0.981 81 0.018 19
100 ~ 121 5 106 68 0.073 53 0. 926 47 0. 909 62 0. 090 38
150 ~ 15 0 15 7.5 0. 000 00 1. 000 00 0. 909 62 0. 090 38
o N, =L, -172,W,; nq,=nA./N,; np,=1-nq,; npy=py *3p3-3p,_3; nq,=1-np,.
3 13
14
. 15 14 ” 40 X
0.67 ~36.13 mg/rn3 5.92 X 40
mg/m’ 6.3 X
0.90 ~95. 44 mg/m’
4.17 mg/m’ 1.9 ; .
12
o Si0, 9 1. 14%
22.43% Si0,
24.72% o Si0, 21. 08% 77.8% (7/9) (39.0£5.1)
0~ Si0, 1 (58 ) 19 ;
. ( . (15.7 £3.0) !
N ) (22.8 £3.0) T
14% ~19%  Si0,. Sio,
X X q
N 16 “ »” X
~ ~ S]()2 Si02
N X 77% <5 pm

o
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