AIR

Pollution control
according to
International Standards

by Dr. G. Fomin and Dr. O. Fomina

HANDBOOK

Second edition



CONTENTS

FOREWORD ......ccctvtiiiienecieienneeeetnnneeeeeannecssesnnssssssnsssssssnssssssssnssssssens 14
CHAPTER 1. GENERAL CHARACTERISTIC OF
AIR ENVIROMENT CONTAMINATION......ccccceeeerenneee 16
1.1. Characteristic of air contamination in Russia......cc.cccceeervuniirnnnnne. 17
1.2. Legislation on air environment protection ...........cccceceevereunierennenes 19
1.3. International legislation on air environment protection................. 24
CHAPTER 2. INTERNATIONAL STANDARDIZATION
OF AIR QUALITY .cccuiireieeieiennneceeeennnceecensnneeceennnesssnnnes 28
2.1. International organizations ............ccececeereieieeiencreceenceencenncenncennes 28
2.2. Regional organizations ..........cccccceeeeeeieciecieereereeenceencenncenncennes 38
2.3. Public organizations.........ccccceueieeieereeieicienereereceeneeencenncenncennes 44

CHAPTER 3. NORMALIZATION OF AIR QUALITY AND
EMISSION FROM SOURCES

OF CONTAMINATION......cittrueeerrrmeeserssenssessesnnssossenanes 46
3.1. Normalization of ambient air quality ........cccoceeeireiiniiniiniinennnans 48
3.2. Industrial enterprises’ e€miSSiON.......cccccuerererunereneruncrencrnecrneernecenens 48
3.3. Incinerator €miSSION ...........cceervueierennerrneisiensirsneisrensessassorsnssssnnses 59
3.4. Gas-engine emiSSIiON .......cccceeerurirnnerecrenerancraerancraserasssnssssessssssnens 63
CHAPTER 4. QUALITY AND ECOLOGICAL MANAGEMENT.......... 69
4.1. Terms and definitions .........c.ccceeeereneieeenierenecrrenrerencerenecrenneernnnnes 69
4.2. Quality mManagement ..........cccceuereneeeneerneernecraeereecrencrancenncesncesncennes 69
4.3. Analytical works quality control...........cccueeeeiereeieeeneeeceencenneennes 77
4.4. Ecological management ...........cccceeueeeniernieranerecrencrencrencenncesneennes 79
CHAPTER 5. ATMOSPHERE CONTAMINATION MONITORING.... 84
5.1. International cooperation on air pollution control...........ccccceeeeuue. 85
5.2. Monitoring of acid rainfall...........ccceceueiiuiiniiniiiniiiniiiniiinciineeenens 88
5.3. International program of corrosion testing ISOCORRAG............ 91
5.4. Measuring units of the atmosphere contamination and
IS MATKING..ccuiiniiniiieiiiiiiiiieiieetnectnectnectnetnernectncernncrnscsnncsnnans 92
5.5. Requirements to data changing format during
atmospheric MONItOTriNG ........ccueeiuiiuiieiieiernieieecrncrnncenereceenecenees 94
5.6. Atmosphere contamination monitoring in accordance
with stratified sampling method ...........ccccoeuiiiniiiniiiniiiniiiniiinncnnnen. 95
CHAPTER 6. CLASSIFICATION OF ATMOSPHERE.............ccccu....... 98
6.1. Classification of atmospheric working condition..........cc.ccceeeneeene. 98
6.2. Classification of corrosivity of atmosphere......c..ccceeeueeeueeenncnnnene. 100
6.3. Classification of corrosivity of industrial enterprise atmosphere...100
6.4. Classification of corrosivity of internal atmosphere..................... 104

6.5. Classification of corrosivity of atmosphere in clean rooms.......... 105



CHAPTER 7. GENERAL REQUIREMENTS TO SAMPLING

METHODS .......iiireeeitreeeeeeeneeeeeerneeeeeeensssssesnsssssesnnns 108

7.1. Requirements to sampling methods .........cccceueeeeireeenieneennnennnne. 113
7.2. Meteorological condition control during sampling....................... 114
7.3. Sampling methods for manual air pollution determination........... 115
7.4. Sampling methods for automatic air pollution determination....... 116
7.5. Requirements to respirable particulate matter sampling .............. 118
CHAPTER 8. DETERMINATION OF SULPHUR COMPOUNDS.....125

8.1. Titrimetric method for determination of sulphur dioxide in air....126
8.2. Spectrophotometric methods for determination of sulphur

dioxide N AQr ...ceeiieiiniiniiieiiiiiiiiiieieieireeteeieeeneeeseessnnssanssnsnes 132
8.3. Chemical methods for determination of sulphur dioxide

iN eXhauStS GASES ...cveuiinniiniiniiniiniiniieeieeeienerensrensseesssnsssnnsanns 142
8.4. Automated methods for determination of sulphur dioxide

iN eXhauStS GASES ...cveuiinniiniiniiniiniiniieeieeeienerensrensseesssnsssnnsanns 158
8.5. Determination of suiphur dioxide deposition..........cccceeureaneaneen... 166

CHAPTER 9. DETERMINATION OF NITROGEN COMPOUNDS...172
9.1. Spectrophotometric method for determination of nitrogen

(111034 1 S 1 T V) RS 173
9.2. Chemiluminescence method for determination of nitrogen
(03,411 (ST ) 1 11 RN 179
9.3. Automated methods for determination of nitrogen
iN eXhAUSES GASES ceuevunireniieireienereereerenerenerenerenceeneesncesnessnnsnnns 184
9.4. Photometric method for determination of nitrogen in exhausts
BASES 1ueeuneruerrnncrnernneranernnernneranerenerenessncesnessnsesssssnsesnsssnsrasssnnsens 186
9.5. Determination of nitrogen dioxide in workplace air using
1 L0 1) ol 1111 SRS 196
9.6. Indophenol method for determination of ammonia in air............. 198
CHAPTER 10. DETERMINATION OF OZONE.....cctueiiteieneinneeeneennens 202
10.1. Chemiluminescence method for determination of ozone in air.....203
10.2. Photometric method for determination of ozone in air ............... 205
CHAPTER 11. DETERMINATION OF CARBON OXIDES................. 216
11.1. Chromatographic method for determination of carbon
1100 1 L0 i L 1 T 1 | RN 217
11.2. Method for determination of carbon monooxide
in work-place air using detector tubes.......c.ccceereueieniienieenieennennns 220
11.3. Determination of exhaust carbon monooxide from
AULOMOLIVE ENGINES...ccuuerenerenereneienerenereneeeneeeneeraeerseesseceneesassnnnees 222
CHAPTER 12. DETERMINATION OF AEROSOLS.....ccccetvuiivnernncnnnnne 230
12.1. Determination of black smoke indeX.......c.cceeeuvieiieeencencencennenncans 231
12.2. Gravimetric method for determination of particulate matter........ 233
12.3. Determination of particulate material in gas-carrying ducts........ 238
CHAPTER 13. DETERMINATION OF ASBESTOS ....ceuuieeiteieniennennnn. 240
13.1. Direct method for determination of asbestos fibres in air........... 240

13.2. Indirect method for determination of asbestos fibres in air......... 251



CHAPTER 14. DETERMINATION OF METALS .....cceetviieciencrencnennne 261
14.1. Determination of lead content using atomic absorption

spectrometric method...........cceueieniieniiiniiiniieiieeieeeeeneceneeraeeennnnns 262
14.2. Determination of lead content using atomic absorption

spectrometric method in workplace air .......c.cccceeeeeeeniienicennnnnnnnn. 264
14.3. Determination of cadmium content using atomic absorption

spectrometric method in workplace air .......c.cccceeeeeeeniienicennnnnnnnn. 268
14.4. Determination of arsenic content using atomic absorption

spectrometric method in workplace air .......c.cccceeeeeeeeiiencennnnnnnne. 284

CHAPTER 15. DETERMINATION OF ORGANIC COMPOUNDS .....307

15.1. Gas chromjtographic method for determination of vinyl

chloride in Workplace Qir ..........cceeeeeneenceniiniiniinieeieecencenceneenncenes 308
15.2. Gas chromatographic method for determination of vaporous

chlorinated hydrocarbons in workplace air ........cc.cccceeervueriannenen. 311
15.3. Gas chromatographic method for determination of vaporous

aromatic hydrocarbons in workplace air..........cccccceeeeuiiiniiinninnnnne. 315
15.4. Gas chromatographic method for determination

of non-methane organic compounds in Qir ..........cccccceeveeenncnnnnne. 319

15.5. Gas chromatographic/mass-spectrometric method for
determination of polycyclic aromatic hydrocarbons content

111 TR 1| PPN 337
CHAPTER 16. RADIATION INSPECTION ....ccccceerirruncereennncceeennnncanens 356
CHAPTER 17. AIR QUALITY IN BUILDING......cccceueeierrrmencerrenenconens 360

17.1. Gas chromatographic method for determination of vapor

phase Nicotine IN AIr.......cccceieiiieiiniiiniiieiieieieniieireireeseensesessenns 365

ANNEX 1 .oriiiiiiiiiiieiienieeeeeeneieeteeaneeeeeenseeesessssssssenssssssssnssessssnnesssssnnnnnns 372
List of international standards on air quality inspection ..................... 372
ANNEX 2 .riiiiiiiiiiiiiineieniinnnenttenesssstsnesssssssssssssssnssssssssnsssssssnsssssssnasssns 389
List of state and industrial standards on air quality inspection ........... 389
ANNEX 3 oriiiiiiiieitttieeettetneeeteeneeeeeenseesesessssssssnssssessnnssssssnnssssssnnnnnns 400
List of USA standards on air quality inspection .........ccccccceeeueeennennnnne. 400



