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Exposure Assessment of Airborme Quartz from Earthwork Sites
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ABSTRACT

Objectives: The purpose of this study was to evaluate quartz concentrations in airborne total and respirable dusts.

Materials: Respirable dust samples were collected using a 10 mm aluminum cyclone equipped with a 37 mmS5 /m pore size PVC
filter. Total dust samples were collected with a three stage cassette from three work sections at earthwork sites located in the South

Chungcheong-do Province area.

Results: The geometric means of quartz concentrations were 0.008 mg/m’ and 0.004 mg/m’ in total dust and respirable dust, respectively.
The geometric means of quartz contents analyzed by FTIR were 3.74% in total dust and 3.16% in respirable dust. The geometric mean
of quartz concentrations and contents in secondary blasting operations were higher than those in other operations.

Conclusions: Given that secondary blasting operations had higher quartz concentrations, there is a need to reduce respirable dust,

such as through wet operations.
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FEE 45U TE= 0201 mg/melglon, FAERE Hdeed
0.356 mg/m’, WFEA 0.132 mg/m L ATFA
3. R=2 24 0.197 mgm= HFFHo] LWtgAn} AdFTA
24 425 FALAS SPSS(Version 200K, H]sh A UEtot SAHOR o3t Holt= ¢l
USA) Z2OWS AgS 7] F FEA EF  QrkTable 1). £33/ F EFARA 5EE 7]
AEA @AY Erl Sapiro-Wilke] A AAZ shE 0.127 mgmolon, TAMRL ATTA
I eAGFEEE 2o Vet Vst RS HAR 0.191 mg/m’, SRFEA 0.091 mg/m' Y ATHFA o] A
AABFAIL, FaAoR Aayuty EEAAE 5 0.132 mg/m'2 AZZHo] 7MY} £ =58 KR
ssigch w9k £3A A4 U B4 3R, = w94 BA4 fel4e stk
TAEA, 49 BE U 4GFRHL wws] gJet
o] Kruskal-Wallis 25& AAlstdon, 49 srd] 3 22 5 Mo 55
A vAE 8L oksly] Siste] HEH AL EEA AN 28 F HYBE BAAT
A F3s AT 71842 0.008 mg/molgon, FHERE HF
379(0.009 mg/m) % 20HE7(0.005 mg/m)e] H| 3]
. o432 & o} 4570l 0.013 mg/m= 7P =R RO 7 A}
ol §lEH(Table 2). EFAHEAN 5 492 71513
I ETA B Uty 54 T FEE 0.005 mymol g, FHERE AFFA
EA % i BRI e 3L Ay 3wy, °l 0007 mym, kA 0.003 mg/m, e
Table 1. Airborne dust concentrations by process (Unit : pzg/m')
Process N i : Total dus‘: Respirable dust
GM (GSD") Mean+S.D.’ Min Max GM(GSD) Mean+S.D. Min Max
Boring 3 0.356(1.488) 0.374£0.130  0.226  0.469  0.191(3.301)  0.279+0.244 0.052 0.537
Carrying 4 0.132(2.656) 0.174£0.119  0.035 0.286  0.091(1.748)  0.102+0.054 0.046 0.172
Secondary blasting 2 0.197(1.133) 0.198+0.025 0.181 0216  0.132(1.413)  0.136+0.046 0.103 0.169
Total 9  0.201(2.188) 0.246+0.137  0.035  0.469  0.127(2.177)  0.169+0.153 0.046 0.537
N Number of samples "GM : Geometric Mean

¥GSD : Geometric Standard Deviation

'S.D. :

Table 2. Quartz concentrations in airborne dusts by process

Standard Deviation

(Unit : pg/m")

. Total dust Respirable dust
Process N T + 5 - -
GM (GSD") Mean£S.D.’ Min Max GM(GSD) Mean+S.D. Min Max
Boring 0.009(1.416) 0.010+0.004 0.007 0.014  0.005(2.473)  0.007+0.006 0.002 0.013
Carrying 4 0.005(3.403) 0.007+0.005 0.001 0.012  0.003(2.753)  0.003+0.001 0.001 0.006
Secondary blasting 2 0.013(1.566) 0.013+0.006 0.009 0.017  0.007(1.042)  0.007+0.001 0.007 0.007
Total 27 0.008(2.439) 0.009+0.005 0.001 0.017  0.004(2.416)  0.005+0.004 0.001 0.013
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Table 3. Quartz contents in dusts analyzed by FTIR
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(Unit : %)

. Total dust Respirable dust
Process N = " :
GM (GSD ) Mean+S.D. Min Max GM(GSD) Mean+S.D. Min Max
Boring 3 2.645(1.310)  2.707+0.670 1.936  3.176  2.629(2.624)  3.357£2.218  0.868 5.130
Carrying 4 3.709(4.025)  7.063+8.729 0.667  19.941  2.827(3.152)  4.575+5.196 0.739 12.253
Secondary blasting 2 6.350(1.770)  6.875+3.727 4244  9.507  5.225(1.470)  5.420+2.037 3.982 6.856
Total 9  3.735(2.584)  5.569+£5.919  0.667 19.941 3.163(2.484)  4.357+3.543 0.739 12.253

Table 4. Factors affecting the quartz concentration in respirable dusts

Dependent variable Independent variable B t-value p-value Model R-square
Temperature( C) -0.096 -0.359 0.738
Relative humidity(%) -0.871 -3.005 0.040
Quartz concentrations Process
i irabl 0.5329
in respirable dust Carrying -0.454 -1.500 0.208
Secondary blasting -0.420 -1.271 0.273

Boring

Reference group

A& 0.007 mg/m'2 2 2polE Holx| gtrt

3 AHoz {9
Atol= qlSlth(Table 3). 5w 5 AP
o] 7|5t 3.163% 2 Uetyith FHEE
ShH HAFTZA 0| 2.629%, SHFEAHL 2.827%, A
M= 5.225%% YERETh JA] &% 3%
AFFHT SHFAET =4 Yeged &4
frolde glolrt
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HHSE A TR At dEIARAE
ARt A= Table 49} 2t 1 A3 2294 34
FF Qo] opya, Al F=7F TF4EA
Ay FEo FFS vA= ASE ZERIE

(p<0.05).
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AL oju] &HA Q=A AR olth(Balaan & Banks,
1995; Smith, 1992; Kelly, 1995; IARC, 1997). 181}
NiJ et al.(2002)> AHAX oAM= FH3] Aol =
=2 o olon, 14 ZEAE0] StElSol it &
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w(Rapport et al., 2003), NIOSH= u]=rof| A 1
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shlal, T 5 tiEEe] AR ] SASE 2=
2 TdstAth(Oliver & McMahill, 2006). -2y}t
£ 19608 T7HA) Thie] AeFo] wel 4t e
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ChJang et al., 2004). IF= AL EAA &
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