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Abstract

The purpose of this study is to assess respirable crystalline silica (RCS) exposure levels in workers who collect and
dispose used coal briquette ash (CBA) in sanitation companies that are subcontracted by one medium-sized local
government on the collection of municipal household waste (MHW), and to analyze the quartz content in CBA.

When the CBA powder that undergone specialized pretreatment in several steps were subjected to mineral
identification and quantitative analysis using X-ray diffraction (XRD), it was found that quartz represented 18%, and
in addition, mullite, and plagioclase were included. For two CBA collectors, samples were collected by the personal
sampling evaluation method. After respirable dust was collected in accordance with the National Institute for
Occupational Safety and Health 7500 method, the concentration of quartz was analyzed using XRD. Meanwhile, a
portable real-time dust monitor (Sidepak AM520, TSI Inc., USA) was also used to observe the dust exposure level for
each time zone and job task.

The RCS exposure level of one worker was as high as 0.024 mg/m’, which was the American Conference of
Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLV) level. The other worker also exhibited a
concentration of 0.013 mg/m’, which was more than half of TLV. The Sidepak results revealed that the work of
collecting CBA and loading it onto a vehicle was hardly exposed to the dust of a significant level. It was found,
however, that the work of transferring the collected CBA to a container through a conveyor belt was exposed to a
very high average respirable dust concentration of 2.238 mg/m'.

The results of this study confirmed that quartz, which is crystalline silica and a carcinogen, is contained in CBA,
one of municipal household waste (MHW), in high concentration. It was also confirmed that workers are exposed to
high RCS concentrations while transferring collected CBA into a container. Although each local government in South
Korea handles CBA in different ways, it is imperative to investigate the CBA exposure level of sanitation workers and
improve their working conditions.
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ash.



A A2 BRI BA W 5FY HY wF S

3.2 el =iixiel £, SEMETI, SEM MY He gAnde] =257 feo® A
= ABA S A= 408 E<H9) i%*é A FEE
2 AGAE FASI] AE oYl FAFske 2 it 2.238 mym' &2 F7] Aol vlsf oF 18uivt =5k
GAboll A Frlet F2A, TEFAAERA 2 T Y I, HI FEE 4942 ngw e ® v F=UTHIH 3).
o FEE uehdch dukA dg #dak 299

Z¥7}k 13.460 mg/m’, 4.052 mg/ Loading briquettes ash

w
S

951:11, i'g‘}‘é““_:v'_‘;‘(l %;E:_-‘I:_‘— 0.499 mg/m3 0.246 mg/m-‘ Briquettes ash collection

A

o
1

m' O] Briquettes ash broken
and scattered
354 A9 FEE 0.024 ngm, 0.013 mgm' °]Ach o
S AIH(2481) FHE FEE She-TWAC] H] &)

w
1

oF 2u] ¥oki, BEHEA & Mool B F
sasvel gt elm A9 AR FEst ¥ A ]
el mlal AR =

Respirable dust (PM4) concentration, mg/m®
n

A Az w=E7|E oA AE 7Hegt 8hr-TWA 7] o]
_7‘1_:% %-E—‘;S_T: 7]&%@3% 10 mg/m;oi 20 A E]O‘] 05:4506:1406:4307:1207;:10::):110::3::)09:0709:3610:0410:33
P, At B FFAHAEXOEZN | mym R
AAE o, & AY(uETsdAe atst Fig. 2. Workers dust exposure concentration according to
TFAa@EA AE GAEH US) 0.05 mg/m' S sampling time. The fil area under curve waes
2 AAE o] 9th wE7]|F7} v wa] BW o] 2t rea—time respirable dust (PM4) concentration,
AR TR vt wE27FS 298 35
A AY TEE TEeEY mE7E AtowA, E 51 :
ALY A AL ) FACGIH) =F71E(TLY) o]
1 0.025 mg/mell Pt FEE bt £
8 3 -
33 MAIZt SENEF S& 2. ]
a7 2% F9 AR SHE AN TEA 3
2Q B2 Uehit A s 2 '] .
AL FA A 2108 Fhe] TFA TEE B 01 ""é—ﬁ*
2 0.125 mg/m' o)At 64 578, 8A 7R <9 1 §_1 , ,
g/, 9A] 2527 2 mg/m 7}7ko) /}_\]—%3}— 739} o9 CBA collection Putting CBA onto a conveyor belt
o oF 03 mg/m FER WESHE A AIATE F Fg. 3 Bopl o reeime resprable dust (PVK)
At AeAl A5 E=o] AAshs wd vt Ee9 concentrations for CBA cdllection and putting
AR MLe A o] FF wel E2] BN w1 CBA anfo a conveyor belts.

Table 1. The concentration of dust exposed to the Coal Briquette Ash collector

Total dust Respirable dust Respirable quartz

CBA Worker Q“"’EL}Z)/RD
8hr-TWA At work  8hr-TWA At work  8hr-TWA At work °
Senior Worker 13.484 26.005 0.509 0.956 0.024 0.047 4.92
Successor
Worker 4.076 7.796 0.255 0.466 0.013 0.026 5.58
Mean - - - 5.25
CBA: coal briquette ash RD: Respirable dust
8hr-TWA: Concentration for 8-hour time weighted average At work: Concentration for 248 min
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