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PROCESS 1 : SULPHURIC ACID PROCESSES





	Sulphuric acid processes: That is to say, processes for the manufacture of sulphuric acid or processes in which sulphur trioxide  is evolved or used.








	(a)	Basic Information





		  (i)	TLV     SO2     =     5 mg/m3     = 2 ppm





		 (ii)	Conversion efficiency means the conversion of SO2 to SO3.





		 (iii)	Typical emission after demister:  +  2 g/m3 SOx





	(b)	Guidelines





	 	   (i)	Stack emission to be almost invisible.





		  (ii)	Determine stack heights according to:





			He2  = 0,0889 x Qp





			where He is the stack height (m) and Qp the mass flux of 	SO2 in mg/second.





	





		(iii)	Sulphur Burning Plants
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			Recommendation:  Where possible the normal requirements in respect of a sulphuric acid plant should be complied with.
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		  (vi)	General





			(a)	Gas leaks to receive immediate attention.





			(b)	Candle�type demisters to be installed. 100% removal of SO3 as particulates above 3 micron. High efficiency and not high volume type filter to be used.





   								











			(c)	Investigate possibility of temperature control of absorption acid during start�up.





			(d)	Exit velocity from stack:  16 m/s minimum.





			(e)	Plant start�ups to be after break�up of atmospheric inversion.





			(f)	Preheat catalyst and if possible, absorption acid.








		 (vii)	Sulphonation Plants





			(a)	Emission limit:  30 mg/m3 SO3  for new plant.





			(b)	Recommend electro� or candle�filters for emission control.





			(c)	Candle�filters, if used, must be high�efficiency type and not high�volume type. Preconditioning of gases with water also required.





?
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PROCESS 2 : PHOSPHATE FERTILIZER PROCESSES





	Phosphate fertilizer processes:  That is to say, processes in which any mineral phosphate is subjected to treatment involving chemical change, and processes for the granulating of materials containing phosphate.








(a)	Basic Information





		TLV  	Fluorides as F:	    	2,5 mg/m3





		TLV  	F2 :     			2,0 mg/m3 = 1,0 ppm





(b)	Guidelines				 
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	 (iv)	M A P Plant and Prilling Towers





			Existing plants:  discretion of official.  No new prilling towers except under special circumstances.





			Particulate emission: less than 50 mg/m3.





	  (v)	All Other Emissions





			Investigate and negotiate.





	 (vi)	Water from Scrubbing System:





			Neutralise with Ca(OH)2 to pH 9 to bind fluorine. 


?
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PROCESS 3:  GAS LIQUOR PROCESSES





	Gas liquor processes:  That is to say, processes in which hydrogen sulphide or any other noxious or offensive gas is evolved by the use of ammoniacal liquor, and processes in which any such liquor is desulphurized in any process connected with the purification of gas.








	(a) Basic Information





	   (i)	TLV     H2S	=   14 mg/m3	= 10  ppm





	  (ii)	TLV     NH3	=   18 mg/m3	= 25  ppm





	 (iii)	Odour Threshold H2S	= 0,0005 ppm








	(b) Guidelines





		Stack height must be sufficient to reduce H2S ground level concentration to below 0,003 ppm (0,005 mg/m3)


?
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PROCESS 4:  NITRIC ACID PROCESSES





	Nitric acid processes: That is to say processes in connection with the manufacture of nitric acid or processes in which nitric acid is recovered from nitrogen oxides or in which nitrogen oxides are evolved.








(a) Basic Information





	  (i)	TLV   NO2	=	 6 mg/m3	=	 3 ppm





	 (ii)	TLV   NO	=	30 mg/m3	=	25 ppm





	(iii)	TLV   HNO3	=	 5 mg/m3	=	 2 ppm








(b) Guidelines





							  Limits: NOx as NO2


						      	        ____________  ---____________ 


							mg/m3		ppm





	Plants erected before 1975			      Best possible





	Plants erected up to 1977			900		500





	Plants erected after 1977			500		250





	Plants erected after 1978			300		150








	General





	  (i)	Look at additional absorption.





	 (ii)	Look critically at cooling, especially under summer conditions. Cooling capacity to be ample.





	(iii)	New plants � provision must be made for continuous stack monitoring.
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PROCESS 5: AMMONIUM SULPHATE AND AMMONIUM CHLORIDE PROCESSES





	Ammonium sulphate and ammonium chloride processes:  That is to say, processes for the manufacture of ammonium sulphate or ammonium chloride.








(a) Basic Information





	  (i)	TLV  	 NH4Cl	= 10 mg/m3





	 (ii)	TLV  	 NH3		= 18 mg/m3	= 25 ppm








(b) Guidelines : All Plants





	  (i)	NH3 emissions to be less than 100 mg/m3.





	 (ii)	Avoid NH4Cl formation by keeping HCl and NH3 separate.Where NH3 and HCl are handled avoid NH4Cl fume formation by keeping vents from storage vessels away from each other.
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PROCESS 6:  CHLORINE PROCESSES





	Chlorine processes: That is to say, processes in which chlorine is made or used in any manufacturing process.








(a) Basic Information





	  (i)	TLV  	Cl2		3 mg/m3	= 1 ppm





	 (ii)	TLV  	VCM		10 mg/m3	= 5 ppm





	(iii)	TLV  	Hg		0,05 mg/m3








(b) Guidelines





	  (i)	Sufficient ventilation of building.





	 (ii)	Emissions of Cl2: less than 50 mg/m3.





	(iii)	Scrubbing system must cater for all emergency emissions. At least two scrubbing towers in series at any time.





	(iv)	Hg concentration in  H2  stream: not more than 0,50 mg/m3.





	 (v)	At least 90% of Hg losses to be accounted for on a Hg mass balance.





	(vi)	Cl2 leaks to receive immediate attention.





	(vii)	Cl2 alarms must be provided at strategic points.
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PROCESS 7:  HYDROCHLORIC ACID PROCESSES





	Hydrochloric acid processes:  That is to say, processes for the manufacture or the bulk handling of hydrochloric acid or processes in which hydrogen chloride gas is evolved.








(a)	Basic Information





	  (i)	TLV	HCl		= 7 mg/m3	    = 5 ppm





	 (ii)	TLV	Cl2		= 3 mg/m3	    = 1 ppm








(b)	Guidelines





	  (i)	New manufacturing plants:


		


			HCl emissions: not more than 30 mg/m3





			Cl2 emissions: not more than 50 mg/m3








	 (ii)	Bulk handling:


		


			HCl emissions: not more than 30 mg/m3





			Cl2 emissions: not more than 50 mg/m3








	(iii)	Stack heights must be adequate.





	 (iv)	If concentrations can not be attained with water as scrubbing medium an alkaline medium should be used.
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PROCESS 8:  SULPHIDE PROCESSES





	Sulphide processes:  That is to say, chemical processes in which hydrogen sulphide is evolved or used.








	(a)	Basic Information





		 (i)	TLV H2S			= 15 mg/m3	=10 ppm.





		(ii)	Odour Threshold Value of H2S(g)		=0,0005 ppm.








	(b)	Guidelines





		(i)	Removal of sulphur from process air stream is negotiable in the region of 95%, but 97% � 99% can be achieved by using existing technology.





		  (ii)	Claus converters : three�stage plant required.





		 (iii)	To determine stack heights for new plants, a maximum ground level concentration of 0,005 mg/m3 (0,003 ppm) H2 S is used, therefore:





			He2	= 4,62 x Qp 





			where He is stack height (m) and Qp is the mass flux of H2 S in mg/second.





		 (iv)	Emission concentration must not exceed 5 mg/m3 H2S
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PROCESS 9:  ALKALI WASTE PROCESSES





	Alkali waste processes: That is to say, processes in which alkali waste or the drainage therefrom is subjected to any chemical process for the recovery of sulphur or for the utilization of any constituent of such waste or drainage.








	Basic Information





	See process 68:  Paper and pulp processes.
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PROCESS 10:  OXIDE PIGMENT PROCESSES





	Oxide pigment processes:  That is to say, processes for the manufacture of oxide pigments by heating metallic oxides or salts.








	(a)	Basic Information





		Mostly classified as dust nuisance.








	(b)	Guidelines





		  (i)	Particulate emission: less than 120 mg/m3. Preferably bag filter.





		 (ii)	Where TiO2 is manufactured by using the Sulphate process, the total SOx emissions should be less than 250 ppm.
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PROCESS 11:  ARSENIC PROCESSES





	Arsenic processes:  That is to say, processes in which any volatile Ccompound of arsenic is evolved.








	(a)	Basic Information





		   (i)	TLV: As and its compounds �  0,5 mg/m3 (as As).





		  (ii)	Carcinogenic.








	(b)	Guidelines





		  (i)	Arsenic emissions: concentration � not more than 50 mg/m3, calculated as As and mass flux not more than 25 kg per day.





(ii)	A sulphuric acid plant is required if the quantity of SO2 emit� ted Bexceeds 45 tons per day.
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PROCESS 12 CARBON DISULPHIDE PROCESSES





	Carbon disulphide processes:  That is to say, processes for the Gmanufacture, use or recovery of carbon disulphide.








	(a)	Basic Information





		TLV	CS2	=  30 mg/m3  =  10 ppm








	(b)	Guidelines





		  (i)	Discretion of control officer.





		 (ii)	Steam curing or curing under water is recommended.





		(iii)	Replace CS2 as far as possible with substitutes.
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PROCESS 13:  SULPHOCYANIDE PROCESSES





	Sulphocyanide processes:  That is to say, any process for the manufacture of sulphocyanide or any of its compounds.


�






PROCESS 14:  HYDROCARBON REFINING PROCESSES





	Hydrocarbon refining processes: That is to say,





			a)	the processing (such as distilling, cracking and refining) of crude shale oil, crude petroleum, natural gas, hydrocarbons from coal and used lubricating oils and,


   b)	the bulk storage of crude petroleum and liquid petroleum products, in storage facilities with individual tank capacities of at least 1000 cubic metres each





	Guidelines





	1.	SULPHUR DIOXIDE EMISSIONS:





  		The approval of the Chief Air Pollution Control Officer shall be obtailed for the maximum permissible quantity of SO2 emitted from any site.  Local circumstances, topography and prevailing Meteorological conditions will be taken into account in the adjudication of each case.  An on�going programme for reducing sulphur dioxide emissions, wherever practicable, shall be implemented.





		1.1	COMBUSTION





 				The average sulphur content of all fuels used should be less than 2,0 % (w/w).  This is based on a "fuel oil equivalent" which is assumed to have a density of 0,989 and a lower calorific value of 40,5 MJ/kg.  Records shall be kept of the average daily sulphur content of the fuels burned in boilers and furnaces.  In the event of any deviation from the above reference, immediate steps are to be taken to rectify the situations.





		1.2	SULPHUR RECOVERY PLANTS





   				New Sulphur Recovery Units should preferably be designed as three stage systems with efficiencies in excess of 95%. A recovery efficiency of 99% may be required when:





		  		a.	plume modelling or other means of evaluating indicate a significant influence by the specific source on prevailing ground level concentrations of SO2, or





				b.	measured ground level concentrations exceed ambient guide values, or when they are in the opinion of the Chief Air Pollution Control Officer to high for a specific sensitive area.





				Secondary or stand�by sulphur recovery units should be capable of handling the total rate capacity.  An overall availability of 99% must be maintained for the sulphur recovery plants.  If this cannot be achieved or when a second unit is not being used, a comprehensive programme of emission equalization shall be implemented in the event of the main unit coming off line.


�
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	2.	PARTICULATE EMISSION





  		Catalytic Cracking Units: The total emission of particulate matter shall not exceed 120 mg/m3 as measured at 0 degrees C and 101,3 kPa.





	3.	NOx CONTROL





  			All new fuel burning appliances have to be designed with a view to NOx reduction. Existing sources shall have a comprehensive programme of retrofitting and replacing with low NOx burners within a period of 10 years or any such period as approved by the Regional Air Pollution Control Officer.





	4.	INCINERATION





  		Flares shall be capable of burning all gases completely and smokelessly.





	5.	OPERATIONAL AND PROCESS EMISSION CONTROL





		5.1	HYDROCARBON EMISSION CONTROL





  				A fugitive emission monitoring and maintenance programme is to be implemented at all plants.  This should include positive identification of all sources of volatile organic compounds, estimation of the emission rate (or quantification if possible), as well as a programme of preventative maintenance to minimise such emissions.





				Emission from water treatment facilities should be minimised.  All waste water separator bays to be provided with floating covers or alternative means should be implemented to achieve the same effect.





			External floating roof tanks are to be fitted with secondary seals to prevent emission.





		5.2	PLUME VISIBILITY





					Excess air to be limited so that SO3 formation is minimised.  Opacity of plumes shall not exceed 20%.





		5.3	Spills and leaks should be minimised. Spills of material containing mercaptans and other odorous compounds are to be immediately treated with hypochlorite solution or water.





			5.4	Whenever abnormal emissions are caused by equipment failure or malfunction, prompt steps shall be taken to rectify the situation.  The Regional Air Pollution Control Officer and the local authority shall be informed without delay of any abnormal emissions which might adversely affect the environment.
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	6.	DISCHARGE HEIGHTS





		Stack and flare heights are to be determined so as to result in ground level SO2 concentrations in accordance with the guidelines laid down by the Chief Air Pollution Control Officer.





		The assessment shall be based on the maximum mass emission rate of the relevant pollutants.  Local factors such as topography, nearby buildings, existing emissions or background pollution levels are also to be taken into account.  The final chimney height shall be cleared with the Regional Air Pollution Control Officer.





	7	MEASUREMENT OF EMISSIONS AND MONITORING





		Determination of the SO2 and SO3 content of emissions from all Relevant stacks shall be carried out.  Continuous monitors of SO2 Concentration and smoke opacity may in certain circumstances be required.





		Reports showing the total mass of  SO2 emitted each day from each stack shall be submitted to the Regional Air Pollution Control Officer and the local authority as soon as possible after the end of each month.





		The method of determination of total sulphur dioxide emissions shall be agreed with the Regional Air Pollution Control Officer.





		An ambient monitoring program for sulphur dioxide shall be in executed in the vicinity of the plant to enable a continuous evaluation of air quality.





	8.	OIL RE�REFINING





		8.1 	Proper condensation of emissions from strippers is required.





		8.2.	All potential sources of odours shall be controlled by means of condensers/scrubbers or incineration.





		8.3 	Odours from storage tanks are to be minimised.





		8.4 	All water/oil separators and drains are to be enclosed where  possible and inspected for odours on a regular basis.
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PROCESS 15: BISULPHITE PROCESSES





	Bisulphite processes: That is to say, processes in which sulphurous acid is used in the manufacture of acid sulphites of the alkalis or alkaline earths, and processes for the manufacture of liquid sulphur dioxide or of sulphurous acid of any sulphite in which oxides of sulphur are evolved in any chemical manufacturing process.








	(a)	Basic Information





		TLV    SO2	= 5 mg/m3		=  2 ppm








	(b)	Guidelines





		  (i)	All SO2 via suitable stacks and maximum SO2 emission concentration: 500 mg/m3.  (Manufacture of sulphurous acid).





		 (ii)	SO3 emission limits for plants erected �





			before 1975:	�	30 mg/m3





			after  1975:	�	20 mg/m3





		(iii)	For a magnesium recovery furnace the final emission concentration of SO2 from the stack shall not exceed 200 ppm.
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PROCESS 16:  TAR PROCESSES





	Tar processes:  That is to say, processes in which tar, creosote or any other product of the distillation of tar is distilled or is heated in any manufacturing process.








(a)	Basic Information





	TLV	C6H6	= 30 mg/m3	=  10 ppm (Benzene)





	TLV	C6H5�CHCH2	= 215 mg/m3	= 50 ppm (Styrene monomer)





	TLV	C6H5�CH3	= 375 mg/m3	= 100 ppm (Toluene)





	TLV	C6H4(CH3)2	= 435 mg/m3	= 100 ppm (Xylene)





	TLV	C6H5�OH	= 19 mg/m3	=   5 ppm (Phenol)





	TLV	Naphthalene	= 50 mg/m3	=  10 ppm








(b)	Guidelines





	(i)	For recovery � condensation and adsorption of volatile compounds.





	(ii)	Final control � complete thermal combustion.





	(iii)	For tar fumes a wet electrofilter can be used.
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PROCESS 17:  ZINC PROCESSES





	Zinc processes:  That is to say, processes in which, by the application of heat, zinc is processed or extracted.








	(a)	Basic Information





		  (i)	TLV ZnO (fume)		=  5 mg/m3





		 (ii)	TLV ZnO (dust)		= 10 mg/m3(nuisance)





		(iii)	Zn causes metal fume fever








	(b)	Guidelines





		  (i)	Plants erected before 1975 � bag filters as soon as possible.





		 (ii)	Plants erected after 1975  � bag filters.





		(iii)	Bag filter materials such as terylene, polyester and Nomex are not recommended (materials  are susceptible to hydrolysis).
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PROCESS 18:  BENZENE PROCESSES





	Benzene processes:  That is to say, processes (not being tar processes as defined above) in which any wash oil used for the scrubbing of coal gas is distilled.








	(a)	Basic Information





		TLV  C6H6	=  30 mg/m3	=  10 ppm








	(b)	Guidelines





		  (i)	High efficiency condensers followed by thermal afterburning where practicable.
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PROCESS 19:  PYRIDINE PROCESSES





	Pyridine processes: That is to say, processes in which pyridine is recovered or used.








	(a)	Basic Information





		  (i)	TLV pyridine	= 15 mg/m3	=  5 ppm.





		 (ii)	Odour threshold			=  1 ppm.





		(iii)	Primary symptoms:  sickness, headache, insomnia, nervousness.





		(iv)	Attacks liver, kidneys and bone marrow.
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PROCESS 20:  BROMINE PROCESSES





	Bromine processes: That is to say, processes in which bromine is made or is used in any manufacturing process.








	(a)	Basic Information





		TLV  Br2	=  0,7 mg/m3	=  0,1 ppm








	(b)	Guidelines





		Process to be a closed circuit. are to be taken to prevent spillage of bromine during handling.
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PROCESS 21:  HYDROFLUORIC ACID PROCESSES





	Hydrofluoric acid processes:  That is to say, processes in which hydrofluoric acid is evolved or used.








	(a)	Basic Information





		TLV  HF	=  2,5 mg/m3	=  3 ppm.








	(b)	Guidelines





		 (i)	Gaseous HF emission limits:





			Plants erected:





			  before 1975:	30 mg/m3





			  after  1975:		20 mg/m3





		 (ii)	Scrubbing medium:  water or alkali. or neutralisation of scrubbing water use lime or NaOH.
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