
Environment protection

The provisions to ensure reliability of water basin protection 

Industrial sewage of demineralized water generator system is originated as a result of:
( Washing of the first group mechanical filters (clearing of water for the cooling tower) in amount of 305 m3/h; 300 m3/day; 109500 m3/year;
( Washing of the second group mechanical filters (clearing of water upstream of the ultrafiltration installation) in amount of 305 m3/h; 500 m3/day; 182500 m3/year;
( Backwashing of the ultrafiltration installation in amount of 368 m3/h; 1074 m3/day; 392010 m3/year;
( Blow-down of the reverse osmosis plant in amount of 132 m3/h; 3168 m3/day; 1156320 m3/year;
( Loosening of the second stage H-cation filters in amount of 102.24 m3/h; 51.12 m3/day; 8177 m3/year;
( Regeneration of the second stage H-cation filters in amount of 71 m3/h; 52.83 m3/day; 8450 m3/year;
( Washing out of the second stage H-cation in amount of 71 m3/h; 85.20 m3/day; 13628;

( Loosening of the second stage anion-exchange filters in amount of 77 m3/h; 38.34 m3/day; 4565 m3/year;

( Regeneration of the second stage anion-exchange filters in amount of 28.4 m3/h; 19.4 m3/day; 3744 m3/year;
( Scrubbing of the second stage anion-exchange filters in amount of 49.7 m3/h; 67.45 m3/day; 13016 m3/year;
( Loosening of mixed bed filters in amount of 15.1 m3/h; 30.1 m3/day; 2201 m3/year;
( Regeneration of mixed bed filters by acid in amount of 16.0 m3/h; 4.32 m3/day; 315 м3/year;
( Regeneration of mixed bed filters by alkali in amount of 13.5 m3/h; 4.52 m3/day; 330 m3/year;
( Acid scrubbing of mixed bed filters in amount of 25.2 m3/h; 28.26 m3/day; 2063;
( Alkali scrubbing of mixed bed filters in amount of 25.2 m3/h; 47.10 m3/day; 3438 m3/year;
Backwashing, regeneration water and washing waters from H-cation and anion-exchange filters and mixed bed filters (MBF) enter the neutralization tank where their mixing and self-neutralization occurs, also acid and alkali for full neutralization are fed into the neutralization tank. The pH-meter is installed in the waste line from the neutralization tank for continuous analysis of hydrogen ionization value in a stream.
Waste washing effluent from mechanical filters, blow-down water from the reverse osmosis plant, backwashing water from the ultrafiltration installation are also discharged through the neutralization tank.
After neutralization and bringing of рН-value of a solution to the standard value, the mineralized discharge from the neutralization tank goes to the pumped collecting drain and further to the factory treatment facilities.
Demineralized water generator system is based on the advanced hyperfiltration (reverse osmosis) technology which does not introduce additional salts in a cycle. Blow-down of reverse osmosis apparatuses contains only the salts which have entered with initial water.
The qualitative and quantitative composition of industrial sewage is presented in table 10.1
Table 10.1 The sewage
	Name of waste water discharged, section, apparatus
	Discharge place
	Number of flows, m3/day
	Periodicity of waste discharge
	Discharge characteristic

	
	
	
	
	Controllable harmful substances content in waste discharge (by components), mg/l 
	MAC in reservoir water and MAC for fish industry of harmful substances discharged, mg/l
	Allowable concentration of harmful substances discharged, kg/day
	Notes




	1
	2
	3
	4
	5
	6
	7
	8

	10.1.1 Washing effluent from the first group mechanical filters (water cleaning for the cooling tower)
	Into the neutralization tank
13.1-13.2
	300
	Periodically with the constant discharge (3 times a day for 20 minutes)
	Са 2 +
	477.5
	-
	143.25
	

	
	
	
	
	Mg 2 +
	79.6
	50
	23.88
	

	
	
	
	
	Na +
	40.1
	200
	12.03
	

	
	
	
	
	SO4 2
	519.2
	500
	155.76
	

	
	
	
	
	Cl -
	183.5
	350
	55.05
	

	
	
	
	
	NO3 -
	11.3
	45
	3.39
	

	
	
	
	
	NO2 -
	0.1
	3.3
	0.03
	

	
	
	
	
	SiO3 2
	12.6
	-
	3.78
	

	
	
	
	
	Total iron
	5.04
	0.3 (1)
	1.51
	

	
	
	
	
	Suspended substances
	40.0
	-
	12.0
	

	
	
	
	
	Salinity
	2327.5
	-
	698.25
	

	
	
	
	
	рН
	8
	-
	8
	

	10.1.2 Washing effluent of the second group mechanical filters (water cleaning for the ultrafiltration installation)
	Into the neutralization tank 
13.1-13.2
	500
	Periodically with the constant discharge (5 times a day for 20 minutes)
	Са 2 +
	477.5
	-
	238.75
	

	
	
	
	
	Mg 2 +
	79.6
	50
	39.8
	

	
	
	
	
	Na +
	40.1
	200
	20.05
	

	
	
	
	
	SO4 2
	519.2
	500
	259.6
	

	
	
	
	
	Cl -
	183.5
	350
	91.75
	

	
	
	
	
	NO3 -
	11.3
	45
	5.65
	

	
	
	
	
	NO2 -
	0.1
	3.3
	0.05
	

	
	
	
	
	SiO3 2
	12.6
	-
	6.3
	

	
	
	
	
	Total iron
	9.14
	0.3 (1)
	4.57
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	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	
	
	
	Suspended substances
	73
	-
	36.5
	

	
	
	
	
	Salinity
	2327.5
	-
	1163.75
	

	
	
	
	
	рН
	8
	-
	8
	

	
	
	
	
	
	
	
	
	

	10.1.3 Backwashing discharge water from the ultrafiltration installation
	Into the neutralization tank
13.1-13.2
	368
	Periodic with the constant discharge (at intervals of an hour for 1 minute)
	Са 2 +
	119.45
	-
	128.3
	

	
	
	
	
	Mg 2 +
	19.9
	50
	21.4
	

	
	
	
	
	Na +
	10.07
	200
	10.8
	

	
	
	
	
	SO4 2
	129.89
	500
	139.5
	

	
	
	
	
	Cl -
	40.59
	350
	43.6
	

	
	
	
	
	NO3 -
	2.82
	45
	3.0
	

	
	
	
	
	NO2 -
	0.03
	3.3
	0.03
	

	
	
	
	
	SiO3 2
	2.49
	-
	2.7
	

	
	
	
	
	Total iron
	6.21
	0.3 (1)
	6.7
	

	
	
	
	
	Suspended substances
	49.3
	-
	52.9
	

	
	
	
	
	Salinity
	568
	-
	610
	

	
	
	
	
	рН
	8
	-
	8
	

	
	
	
	
	
	
	
	
	

	10.1.4 Blow-down water from the reverse osmosis plant (ROP)
	Into the neutralization tank
13.1-13.2
	132
	Continuous with the constant discharge
	Са 2 +
	477.5
	-
	1130.7
	

	
	
	
	
	Mg 2 +
	79.6
	50
	188.5
	

	
	
	
	
	Na +
	40.1
	200
	94.96
	

	
	
	
	
	SO4 2
	519.2
	500
	1229.46
	

	
	
	
	
	Cl -
	183.5
	350
	434.53
	

	
	
	
	
	NO3 -
	11.3
	45
	26.76
	

	
	
	
	
	NO2 -
	0.1
	3.3
	0.23
	

	
	
	
	
	SiO3 2
	12.61
	-
	29.84
	

	
	
	
	
	Salinity
	2327.5
	-
	5511.5
	

	
	
	
	
	рН
	8
	-
	8
	

	
	
	
	
	
	
	
	
	

	10.1.5 Backwashing waters of II stage N-filters 
	Into the neutralization tank
13.1-13.2
	102.24
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Conditionally waters alone
	

	
	
	
	
	
	
	
	
	

	10.1.6 Regeneration waters of II stage N-filters 
	Into the neutralization tank
13.1-13.2
	71
	Periodic with the constant discharge (1 time a day for 45 minutes)
	Са 2 +
	1194
	-
	63.1
	

	
	
	
	
	Mg 2 +
	199
	50
	10.5
	

	
	
	
	
	Na +
	100.3
	200
	5.3
	

	
	
	
	
	SO4 2
	11849
	500
	626
	

	
	
	
	
	Н +
	167
	-
	8.8
	

	
	
	
	
	Salinity
	13507.5
	-
	713.6
	

	
	
	
	
	рН
	2.5
	-
	2.5
	

	
	
	
	
	
	
	
	
	

	10.1.7 Scrubbing waters of II stage N-filters 
	Into the neutralization tank
13
	71
	Periodic with the constant discharge (1 time a day for 72 minutes)
	Са 2 +
	185.4
	-
	15.8
	

	
	
	
	
	Mg 2 +
	30.5
	50
	2.6
	

	
	
	
	
	Na +
	15.3
	200
	1.3
	

	
	
	
	
	SO4 2
	1837
	500
	156.5
	

	
	
	
	
	Н +
	25.8
	-
	2.2
	

	
	
	
	
	Salinity
	2094
	-
	178.4
	

	
	
	
	
	рН
	3.5
	-
	3.5
	

	
	
	
	
	
	
	
	
	

	10.1.8 Backwashing waters of II stage OH-filters 
	Into the neutralization tank
13
	77
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Conditionally waters alone
	

	
	
	
	
	
	
	
	
	

	10.1.9 Regeneration waters of II stage OH-filters 
	Into the neutralization tank
13.1-13.2
	28.4
	Periodic with the constant discharge (1 time a day for 41 minutes)
	Na +
	19191
	200
	372.3
	

	
	
	
	
	SO4 2
	2918
	500
	56.6
	

	
	
	
	
	Cl -
	1031
	350
	20
	

	
	
	
	
	NO3 -
	62
	45
	1.2
	

	
	
	
	
	SiO3 2
	72
	-
	1.4
	

	
	
	
	
	OH -
	11582
	-
	224.7
	

	
	
	
	
	Salinity
	38464
	-
	746.2
	


	
	
	
	
	рН
	13
	-
	13
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	10.1.10 Scrubbing waters of II stage OH-filters
	Into the neutralization tank
13
	49.7
	Periodic with the constant discharge (1 time a day for 81 minutes)
	Na +
	1380
	200
	93.1
	

	
	
	
	
	SO4 2
	210
	500
	14.2
	

	
	
	
	
	Cl -
	74
	350
	5.0
	

	
	
	
	
	NO3 -
	4.45
	45
	0.3
	

	
	
	
	
	SiO3 2
	4.45
	-
	0.3
	

	
	
	
	
	OH -
	833
	-
	56.2
	

	
	
	
	
	Salinity
	2766.5
	-
	186.6
	

	
	
	
	
	рН
	12
	-
	12
	

	
	
	
	
	
	
	
	
	

	10.1.11 Backwashing waters of mixed bed filters
	Into the neutralization tank
13.1-13.2
	15.1
	Periodic with the constant discharge (1 time a day for 30 mines, 2 times a month)
	Conditionally waters alone
	

	
	
	
	
	
	
	
	
	

	10.1.12. Regeneration acid waters from mixed bed filters
	Into the neutralization tank
13.1-13.2
	16
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Na +
	1000
	200
	4.32
	

	
	
	
	
	SO4 2
	23924
	500
	103.35
	

	
	
	
	
	Н +
	456
	-
	1.97
	

	
	
	
	
	Salinity
	25380
	-
	109.64
	

	
	
	
	
	рН
	2.0
	-
	2.0
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	10.1.13 Regeneration alkaline water from mixed bed filters
	Into the neutralization tank
13.1-13.2
	13.5
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Na +
	19173
	200
	86.66
	

	
	
	
	
	SO4 2
	115
	500
	0.52
	

	
	
	
	
	Cl -
	84.1
	350
	0.38
	

	
	
	
	
	SiO3 2
	288
	-
	1.3
	

	
	
	
	
	OH -
	13962
	-
	63.11
	

	
	
	
	
	Salinity
	33622
	-
	151.97
	

	
	
	
	
	рН
	13
	-
	13
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	10.1.14 Scrubbing acid waters from mixed bed filters
	Into the neutralization tank
13.1-13.2
	25.2
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Na +
	38.2
	200
	1.08
	

	
	
	
	
	SO4 2
	914.4
	500
	25.84
	

	
	
	
	
	Н +
	17.3
	-
	0.49
	

	
	
	
	
	Salinity
	970
	-
	27.41
	

	
	
	
	
	рН
	3.0
	-
	3.0
	


	Table 10.1 termination

	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	
	
	
	
	
	
	
	

	10.1.15 Scrubbing alkaline water from mixed bed filters
	Into the neutralization tank
13.1-13.2
	25.2
	Periodic with the constant discharge (1 time a day for 30 minutes)
	Na +
	460
	200
	21.67
	

	
	
	
	
	SO4 2
	2.76
	500
	0.13
	

	
	
	
	
	Cl -
	2.12
	350
	0.1
	

	
	
	
	
	SiO2 
	6.79
	-
	0.32
	

	
	
	
	
	OH -
	335
	-
	15.78
	

	
	
	
	
	Salinity
	806.6
	-
	37.99
	

	
	
	
	
	рН
	12
	-
	12
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	10.1.16 Discharge water from the neutralization tank
	In the pumped collecting drain of the factory
	250
	Continuous with the variable discharge
	Са 2 +
	377.5
	-
	1719.9
	

	
	
	
	
	Mg 2 +
	62.9
	50
	286.7
	

	
	
	
	
	Na +
	133.8
	200
	609.8
	

	
	
	
	
	SO4 2
	638.0
	500
	2907.1
	

	
	
	
	
	Cl -
	142.6
	350
	649.9
	

	
	
	
	
	NO3 -
	8.9
	45
	40.3
	

	
	
	
	
	NO2 -
	0.1
	3.3
	0.31
	

	
	
	
	
	SiO3 2
	9.7
	-
	44.3
	

	
	
	
	
	Salinity
	2147.8
	-
	9785.9
	

	
	
	
	
	Total iron
	2.8
	0.3 (1)
	12.7
	

	
	
	
	
	Suspended substances
	22.3
	-
	101.4
	

	
	
	
	
	рН
	8.0
	-
	8.0
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