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ABSTRACT

BACKGROUND AND OBJECTIVE: Personal protective equipments (PPE) are common equipments for control
of workers exposure to harmful agents in work environment. Regarding to the critical role of the filter collection
efficiency under hazardous conditions such as exposure to carcinogen materials, this study was performed to
determine the effect of different factors on efficiency of respirator filters in removing hexavalent chromium mist.
METHODS: In this quasi-experimental study, homogenous chromium mist at different conditions (concentration
1.25 and 2.5 mg/m’, relative humidity 50 and 80% , and temperature 0-5 and 35-40 °C) passed through two types of
respirator filters (MSA and Spasciani). All samples (n= 384) were collected, using NIOSH 7600 test method at
upstream and downstream of respiratory filters, simultaneously and analyzed, using an atomic absorption
spectrometer and inductively coupled plasma (ICP), respectively.

FINDINGS: Although type of filter had significant effect on hexavalent chromium mist removal, the ANOVA test
results indicated that the increase of chromium mist concentration and relative humidity resulted a significant
decrease in removal efficacy 0.53% and 0.42%, respectively (p<0.001). The temperature had not significant effect
on filter efficiency.

CONCLUSION: Increase of hexavalent chromium mist concentrations and relative humidity has significant

negative effect on collection efficiency of respirator filters.

KEY WORDS: Hexavalent chromium, Mist, Respirator, Efficiency, Filter, Temperature, Relative humidity,

Concentration, Penetration.

“Corresponding Author;

Address: Department of Occupational Health, School of Public Health, Tehran University of Medical Sciences, Enghelab st., Tehran, Iran, P.O. Box:
141556446

Tel:+98 21 88951390

E-mail: fgolbabaei @sina.tums.ac.ir


https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.5.11.5

[ DOR: 20.1001.1.15614107.1391.14.5.11.5]

J Babol Univ Med Sci; 14(5); Sep 2012

Efficiency of Protective Mask Filters in Removal of ..., F. Golbabaei, et al

References

1. Health and Safety Executive (HSE). A short guide to the personal protective equipment at work regulations 1992.
UK: Health and Safety Executive 2011; pp: 1-5.

2. Langard S, Norseth T. A Cohort study of bronchial carcinomas in workers producting chromate pigment. Br J Ind
Med 1975;32(1):62-65.

3. Tirgar A, Golbabaei F, Nourijelyani K, et al. Evaluation of parameters influencing hexavalent chromium mist
sampling: a full factorial design. Iran J Chem Chem Eng 2007;26(4):115-21.

4. Nelson TJ, Colton CE. The effect of inhalation resistance on facepiece leakage. AIHAJ 2000;61(1):102-5.

5. Chen CC, Lehtimaki M, Willeke K. Loading and filtration characteristics of filtering facepieces. Am Ind Hyg Assoc
J1993;54(2):51-60.

6. Makowski K. Deposition and resuspension of selected aerosols particles on electrically charged filter materials for
respiratory protective devices. Int J Occup Saf Ergon 2005; 11(4):363-76.

7. Matin S, Moyer E, Jensen P. Powered air-purifying particulate respirator filter penetration by a DOP aerosol. J
Occup Environ Hyg 2006;3(11):620-30.

8. Occupational Safety and Health Administration (OSHA). OSHA issues, Final standard on hexavalent chromium. US:
National News Releases 2006; 06-342-NAT.

9. Tirgar A, Golbabei F, Nourijelyani K, Shahtaheri SJ, Ganjali MR, Hamedi J. Design and performance of chromium
mist generator. J Braz Chem Soc 2006;17(2):342-7.

10. National Institute of Occupational safety and Health (NIOSH). NIOSH manual of analytical methods, Method
No.7600, chromium, hexavalent. US: NIOSH 1994; pp: 1-4.

11. National Institute of Occupational safety and Health (NIOSH). NO. RCT-APR-STP-0057, 0058, 0059. National
Personal Protective Technology Laboratory (NPPTL), Pittsburgh, USA 2005.

12. National Institute of Occupational safety and Health (NIOSH). Standard application procedure for the certification
of respirators. Under 42 CFR 84, Revision 1, National Personal Protective Technology Laboratory (NPPTL),
Pittsburgh, USA 2005.

13. Huang C, Willeke K, Qian Y, Grinshpun S, Ulevicius V. Method for measuring the spatial variability of aerosol
penetration through respirator filter. Am Ind Hyg Assoc J 1998;59(7):461-5.

14. Ackley MW. Degradation of electrostatic filters at elevated temperature and humidity. Filtration Separation 1985;
22(4):239-42.

15. Tanaka S, Abuku S, Imaizumi K, Ishizuka H, Seki Y, Imamiya S. Efficiency of respirator canisters with methyl
bromide. Ind Health 1989;27(3):111-20.

16. Mitchell RN, Bevis DA, Hyatt EC. Comparison of respirator filter penetration by dioctyl phthalate and sodium
chloride. Am Ind Hyg Assoc J 1971;32(6):357-64.

17. Chen CC, Rusksnen J, Pilacinski W. Filter and leak penetration characteristics of a dust and mist filtering
facepiece. Am Ind Hyg Assoc J 1990;51(12):632-9.

18. Motyl E, Lowkis B. Effect of air humidity on charge decay and lifetime of PP electret nonwovens. Fibres Text East
Eur 2006;14(5):39-42.

19. Stevens GA, Moyer ES. Worst case” aerosol testing parameters: I. Sodium chloride and dioctyl phthalate aerosol
filter efficiency as a function of particle size and flow rate. Am Ind Hyg Assoc J 1989;50(5):257-64.

20. Langard S, Norseth T. A Cohort study of bronchial carcinomas in workers producting chromate pigment. Br J Ind
Med 1975;32(1):62-5.

21. Remgasamy S, Eimer BC. Total inward leakage of nanopaticles through filtering facepiece respirators. Ann Occup
Hyg 2011;55(3):253-63.


https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.5.11.5
http://www.tcpdf.org

