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Abstract

The article gives the study data on protection efficiency of dusk resporators tested in coal mines in
Western Donbass, Ukraine. Due to considerable dust content of air under production conditions, mine
personnel suffering respiratory system diseases increase in number, which brings critical social after-
effects: disability and death rates grow and total life time of miners shortens. This issue to be handled
requires continuous effective control over dust burden of miners. The coal dust penetration coefficient
of respirators was assessed in a laboratory using a procedure as per standard EN 143:2001. It has
been found that protection factor of dust respirators, given correct use, is high initially and is
comparable with the protection efficiency estimate obtained in the laboratory tests. However, with
time, with an increase in dust accumulation on filters, escalation of breathing resistance, when the
half-mask droops down during execution of different work and when walking, the coefficient of leak
in the field of obturation grows, which dramatically deteriorates protection of miners and gives rimes
to dust-caused occupational diseases. The other causes of the worsened protection may be assumed
weak insulating properties of half-masks PR-7, their design shortcomings, disagreement with miner
face parameters, unavailability of a program on selection of half-masks and training of personnel to
use and maintain half-masks correctly. To enhance respiration protection, it is proposed to add
primary filters with prefilters, modify headbands, perform checking of isolating properties of
respirators and to introduce training program on correct operation of individual respiratory protection
means. The authors have calculated dust burden of miners, considering actual utilization time of half-
masks. It is proved that efficient protection factor of respirators improves by 70% with an increase in
actual half-mask wear time by 15%.

Keywords: Dust disease, dust bronchitis, filtering respirator, filter, protection factor, penetration
coefficient, half-mask, obturator, coal dust.

References
1. Babanov S. A., Vorobev E. V., Vasyukov P. A., Gaylis P. V. Mnogoletnyaya dinamika profes-
sionalnoy zabolevaemosti v Samarskoy oblasti (Long-term dynamics of occupational mor-

bidity in Samara Oblast). lzvestiya Samarskogo nauchnogo tsentra Rossiyskoy Akademii
Nauk = Bulletin of Samara scientific center of Russian Academy of Sciences. 2010. Vol. 12,
No. 1(6). pp. 1526—1531.

2. Barkalova N. Yu. Zashchita organov dykhaniya rabotnikov dobyvayushchikh predpriyatiy (Protec-
tion of respiratory apparatus of mining factory workers). Ugol = Russian coal. 2015. No. 12.
pp. 56—59.

3. Kirillov V. F., Bunchev A. A., Chirkin A. V. O sredstvakh individualnoy zashchity organov dykhaniya
rabotayushchikh (obzor literatury) (About the equipment of individual protection of workers' re-
spiratory apparatus (literature review)). Meditsina truda i promyshlennaya ekologiya = Occupa-
tional Medicine and Industrial Ecology. 2013. No. 4. pp. 25-31.

4. \ishnevskaya N. L., Plakhova L. V. Problemy obespecheniya bezopasnosti pri primenenii sredstv in-
dividualnoy zashchity organov dykhaniya (Problems of safety provision with application of equip-
ment of individual protection of respiratory apparatus). Vektor nauki Tolyattinskogo gosudarstven-
nogo universiteta = Vector of Science of Tolyatti State University. 2013. No. 1(23). pp. 20—22.

5. Petryanov I. V., Koshcheev V. S., Basmanov P. 1., Borisov N. B., Goldshteyn D. S., Shatskiy S. N.,
Filatov Yu. N., Kirichenko V. N. «Lepestok». Legkie respiratory (Petal. Light respirators).
Moscow : Nauka, 2015. 320 p.

6. Golinko V. 1., Cheberyachko S. 1., Naumov M. M., Cheberyachko Yu. I. Porivnyalni doslidzhennya
zakhisnoi efektivnosti filtruvalnikh respiratoriv v laboratornikh i virobnichikh umovakh (Compar-
ative investigations of protective efficiency of filtration respirators in laboratory and production
conditions). Naukoviy visnik NGU = Scientific Bulletin of National Mining University. 2014.
No. 1. pp. 139-144.

7. Laney A. S., Attfield M. D. Coal workers’ pneumoconiosis and progressive massive fibrosis are in-
creasingly more prevalent among workers in small under ground coal mines in the United
States. Occupational and Environmental Medicine. 2010. Vol. 67. pp. 428—4317.

8. Chirkin A. V. Zashchitnye svoystva respiratorov v proizvodstvennykh usloviyakh (Protective proper-
ties of respirators in production conditions). Gigiena i sanitariya = Hygiene and Sanitation.
2012. No. 4. pp. 43—45.

9. Sheng-Hsiu Huang, Chun-Wan Chen, Yu-Mei Kuo, Chane-Yu Lai, Roy McKay, Chih-Chieh Chen.
Factors affecting filter penetration and quality factor of particulate respirators. Aerosol Air
Quality Res. 2013. No. 13. pp. 162—171.

10. Lei Z. A, Yang J., Zhuang Z. Novel Aigorithm for Determining Contact Area Between a Respirator
and a Headform. Journal of Occupational and Environmental Hygiene. 2014. Vol. 11, Iss. 4.
pp. 227-237.

11. Reponen T., Lee S., Grinshpun S. A., Johnson E., McKay R. Respiratory Performance Offered by
N95 Respirators and Surgical Masks: Human Subject Evaluation with NaCl Aerosol Representing
Bacterial and Viral Particle Size Range. The Annals of Occupational Hygiene. April 2008. pp. 1-8.

12. Cheberyachko S. 1., Yavorskaya E. A., Chirkin A. V. Respirator kak sredstvo zashchity shakhterov
(Respirator as miners' protection frame). Ugol Ukrainy= Coal of Ukraine. 2015. No. 1-2.
pp. 67-71.

NAMATU HUKONAAA UBAHOBUYA ASAEYKUHA

C rny6okum npuckopbuem coobLiaem, 4To
Ha 88-Mm rogy Xu3Hu ckoHvancs Hukonai VBa-
HoBuY [lapedkuH, uneH pepkonnerin «fopHoro
XypHana» ¢ 1996 r., rnaBHbIi Hay4HbIA COTPYA-
HuK HUIPW, pokTop TEXHUYECKMX Hayk, Aen-
CTBUTENMbHbIA 4neH AKagemun TOpHbIX Hayk
YkpanHbl.

H. 1. [198e4KnH WinpoKko M3BECTEH rOPHOII HAayYHO-TEXHUYECKON
06LUEeCTBEHHOCTL CBOVMMI paboTamMi N0 PasBUTIK FOPHOMPOMBILL-
NIEHHOr0 KoMMnekca YKkpauHbl 1 N0 3KOMor3aumm ropHoro npous-
BofcTBa. VM nmpepnoxeHbl U 3anaTeHTOBaHbI TEXHOMOrUsS A0pa-
60TKI 3anacoB B rny6oKMX kapbepax Ha OCHOBE MPUMEHEHNS Kpy-
TOHAKMOHHbIX KOHBEMEPOB 11 3KOMOTMYECKM LWAAAWnin MeTof
0YMCTHON BbIEMKM XENE3UCTbIX KBAPLMTOB NOA3EMHBIM CNOCO6OM
C 3aKNagKkoi BbIpaboTaHHOrQ MPOCTPAHCTBA NPOMBILLIEHHBIMU 1
BbITOBLIMM  OKYCKOBaHHbIMKM 0TX0Aamu. B nocnegHee Bpems
H. . [9pe4knH 3aHnmancs Bonpocamu cerncmMo6e3onacHocTy He-
oponons3oBaHus. OH BbIABMHYN WAEK YNPOYHEHWS NpUMNOBEPX-
HOCTHOrO Cr0st 3EMHOI1 KOPbl B 4EPTE ropofa Bo W36exaHne Tek-
TOHWYECKIX Pa3pyLIEHUA NPy MAcCOBbIX B3pbiBax Ha Bnnanexa-
LyMX Kapbepax.

Hvkona VIBaHOBMY aKTWBHO COTPYAHWYAN C peaakumen «opHo-
ro XypHana», 6yoy4s pyKOBOAMTENEM OMOPHOTO MyHKTa XypHana B
Kpus6acce 1 ero NocTosHHbIM aBTOPOM: 3@ [0NriNe rofibl COTPYAHM-
vectBa H. . OapeyknH onybnmkosan B «[ OpHOM XXypHane» CBbille
50 craten. Beero xe ero Hay4Hbi Garax BkntodaeT Gonee 300 ony6-
NIMKOBaHHbIX paBoT, B TOM 4YMcne 3 MoHorpadiw, a Takke 45 nateH-
TOB 11 CBMIETENLCTB Ha 11306pETEHNS.

MnopotBopHblin Tpyn H. V. [9pevknHa oTMeveH rocynapcTBeH-
HbIMU Harpagami 1 BEAOMCTBEHHbIMW 3HaKaMI OTIINYNS.

Hukonait BaHoBuY [1siae4kiH 6610 CKPEHHUM APYroM 1 naTpuo-
TOM «[OpHOrO XypHana». OH cuuTan, YTo XypHan, Aanekuit T nonu-
TUYECKMX OLEHOK 1 MPUCTPAcTWi, SBNSETCS MOLWHOA LEMEHTUPYIO-
Lie/’ CUNOW, CnocoBHON OBbEAMHWTL CMEUMAanuCcTOB PasHbiX rocy-
[ApCTB Ha OCHOBE 0BLUMX NMPOECCUOHANbHBIX MHTEPECOB Ha 6naro
Pa3BMTIAS FOPHOTO [leNa B CBOWX CTpaHaX.

Mbl BMECTE C KOMneramu, yyeHukamu u Gnuskumu Hukonas
lIBaHOBV4a ckopByM no 3ToN TsKENoi yTpaTe. TBOPHYECKOE Hacneane
H. 1. QapeyknHa ewie nonro 6yeT CnyXuTb MoasM.

CotpyaHnkn Viapatensckoro goma «Pyga v Metansbi»,
peskonnervs u peaakuys « 0pHOra XypHarna»
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