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Annex C

Recommended Water Quality

Water quality recommendations are normally provided by boiler manufacturers and in national standards. Some typical recommendations are given in the following tables. These confirm that the higher-pressure boilers require much more complete water treatment and higher quality water. As a general guide, the maximum TDS level of water in a typical industrial package boiler is around 3000 to 3500 ppm.

C-1
Recommended Water Characteristics for Shell (Fire-tube) Boilers (Basis: BS 2486:1978)

	· Feed Water

	Total hardness, mg/lit expressed as CaCO3
	2 – 40
	(2)

	Oxygen
	
	(3)

	Total solids, alkalinity, silica
	
	(4)

	PH
	7.5 – 9.5
	

	· Boiler Water

	Total hardness, mg/lit expressed as CaCO3
	Not detected
	

	Tri-sodium phosphate, mg/lit as Na3PO4 
	50 – 100 
	

	Caustic alkalinity, mg/lit as CaCO3 
	350 – 200 
	

	Total alkalinity, mg/lit as CaCO3 
	1200 – 700 
	

	Silica, mg/lit as SiO2, max.
	Less than 0.4 of caustic alkalinity
	

	Sodium sulfite, mg/lit as Na2SO3 or
	30 – 70 
	

	Hydrazine as N2H4 
	0.1 – 1.0 
	

	Suspended solids, mg/lit max.
	50 – 300 
	

	Dissolved solids, mg/lit max.
	3500 – 2000 
	

	· Notes

	(1) For pressures up to 25 bar.

	(2) High output boilers will need hardness near to the lower end of this range.

	(3) No fixed limit but recommendation is to deaerate to the maximum before addition of O2 scavengers such as sodium sulfite or hydrazine.

	(4) To be consistent with boiler water specifications and the blowdown rate  recommended by manufacturers.


C-2
Recommended Water Characteristics for Water-tube Boilers (Basis: BS 2486:1978)

	· Boiler Outlet Pressure (bar)
	20
	60
	120

	· Feed water at economizer inlet

	Total hardness, mg/lit expressed as CaCO3
	10
	0.5
	ND

	Oxygen
	0.05
	0.01
	0.001

	Iron + copper + nickel, mg/lit max.
	
	0.02
	0.02

	Total solids, alkalinity, silica
	Consistent with blowdown rate

	pH
	8.5 – 9.5
	8.5 – 9.5
	8.5 – 9.5

	Oil
	ND
	ND
	ND

	· Boiler Water

	Total hardness, mg/lit expressed as CaCO3
	
	
	

	Tri-sodium phosphate, mg/lit as Na3PO4 
	50 – 100 
	20 – 50 
	0 – 3 

	Caustic alkalinity, mg/lit as CaCO3 
	300
	60
	5

	Total alkalinity, mg/lit as CaCO3 
	700
	300
	40

	Silica, mg/lit as SiO2, max.
	Less than 0.4 of caustic alkalinity
	20
	2

	Sodium sulfite, mg/lit as Na2SO3 or
	30 – 50 
	15 – 30 
	None

	Hydrazine (1) as N2H4 
	0.1 – 1.0
	0.05 – 0.3
	—

	Suspended solids (2), mg/lit max. 
	200
	minimize
	Minimize

	Dissolved solids, mg/lit max.
	3000
	1200
	100

	Chloride, mg/lit 
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Cl

 max.
	—
	—
	5

	· Notes

	(1) Hydrazine decomposes in 120 bar boilers; cannot measure residue so rate to be based on O2 content of feed water.

	(2) In boilers operating at above 40 bar, minimize suspended solids at     < 200 mg/lit.
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