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AISE SPERC fact sheet - Industrial use of Me-salts in Conversion Coating
	Section 
	Content 

	SPERC Title
	Industrial use of Metal Salts in conversion coating

	
	

	SPERC code
	

	
	AISE SPERC 5.1a.v2 – Industrial use of Me-salts in Conversion Coating – Nickel

AISE SPERC 5.1.b.v2 – Industrial use of Me-salts in Conversion Coating – Zinc, Chromium, Copper, Manganese

	Scope
	

	
	Covers the use of metal salts in a broad range of specific applications, e.g. surface treatment, metal treatment, surface finishing, corrosion inhibition etc. This includes the core process of treating the metal substrate as well as those processes required to support the core process such as storing, mixing, equipment cleaning, maintenance and associated laboratory activities. The treatment of the metal parts can occur by bathing or by spraying. 
The SPERCs are relevant for operations which discharge their wastewater to treatment by a municipal sewage treatment plant. 
Substance Domain: Metal salts

	Related use descriptors
	

	
	Main User Group: SU 3

	
	Sector of Use:

	
	Environmental Release Class: ERC 5

	
	Process Categories: 

PROC2, PROC3, PROC4, PROC5, PROC7, PROC8a, PROC8b, PROC9 PROC10, PROC13, PROC15. 

	
	Product categories: PC 14

	Operational conditions
	
	Operational conditions – Phrases

	
	AISE 5.1a.v2 

AISE 5.1.b.v2
	Indoor Use.

Water-Based Process.

Product applied in aqueous process solution with negligible volatilization.

Spent fluid discharged to wastewater.

	
	
	Operational conditions - Free text background

	
	AISE 5.1a.v2 

AISE 5.1.b.v2
	General good practice: e.g. trained staff, spill protection including waste reuse. 
Sites are operated to meet the local requirements for emissions of metals.
Reduced emissions to waste water due to e.g.: 

Re-use of rinsing water 

The metal salts are dissolved in a water-borne application fluid, which is kept in a reservoir. It is pumped to dedicated machine(s) in order to be applied to the substrate or it is kept in a bath. With each piece of substrate a fraction of the application fluid is carried-over from the treatment bath. Via a sequence of rinsing steps this fraction of the application fluid is continuously emitted to the wastewater. 

	Obligatory onsite RMMs
	
	RMM - Phrase
	RMM-Efficiency (RESPERC)

	
	AISE 5.1a.v2 
	pH adjustment, and precipitation
	95

	
	AISE 5.1.b.v2
	
	99

	Substance use rate
	
	Phrase
	Value

	
	AISE 5.1a.v2 

AISE 5.1.b.v2
	Indicative substance use rate in a typical operation (MSPERC  in kg/d) 
	50

	
	Justification

	
	MSPERC-represents an indicative worst case value for the substance use rate per site. The amount of metal salt used for the daily replenishment constitutes the substance use rate. The rinsing of the metal parts results in a loss of process water. The volume of process water lost by rinsing is continuously each day and the concentration of the metal salts is adjusted accordingly. See MSPERC-derivation in Appendix. 

	Days emitting
	
	Phrase
	Value

	
	AISE 5.1a.v2 

AISE 5.1.b.v2
	Emission Days (days/year):
	220

	Release factors
	
	Values (per pathway)

	
	
	To air
	To water
	To soil
	To waste

	
	AISE 5.1a.v2 
	0
	0.05
	0
	0.95

	
	AISE 5.1.b.v2
	0
	0.01
	0
	0.99

	
	
	Justification

	
	Releases to Air:

Metal salts in aqueous solutions are involatile and are intended to remain in the application solution. Volatilization of metal salts is therefore negligible. Spray applications are housed-in for the sake of worker protection. For the reasons above, the release factor to air is set to zero. 
Releases to water via wastewater: 

The spent process fluid consists of the rinsing, which contain the metal salts. As a first conservative approximation it assumed that the amount of metal salt is quantitatively lost from the process to the spent process water. 
Releases to soil: 
Releases to soil do not occur during normal operation of the process.
Releases to waste: 
The treatment of the spent process fluids by pH-adjustment and subsequent filtration/sedimentation results in slurries or solid waste which is treated off-site.

The content of the reservoir is disposed of once or twice per year and is treated off-site.

	Optional risk management measures 
	
	Type of RMM
	Efficiency

	
	AISE 5.1a.v2 
	pH adjustment and Sedimentation of solids by air flotation
	95

	
	AISE 5.1.b.v2
	
	99

	
	
	
	

	
	AISE 5.1a.v2 
	pH adjustment and Sedimentation of solids by filtration
	95

	
	AISE 5.1.b.v2
	
	99

	
	The optional risk management measures listed here are technical alternatives to the RMMs listed under the obligatory on-site risk management measures.

	Narrative description
	Industrial Use of Metal Salts 

	
	This SPERC describes SPERC parameters relevant to the Industrial Use of Metal Salts in a water-based process for surface treatment, surface finishing, conversion coating etc.

	Scaling
	Scalable parameters
	Parameter description
	Values – SPERC /ES

	
	MSite, SPERC (kg/d)
	Amount which can be safely used based on the SPERC
	MSafe (kg/d) – outcome of chemical safety assessment

	
	RETotal, SPERC
	Removal efficiency assumed in the SPERC
	0

	
	AISE 5.1a.v2 
	
	0.95

	
	AISE 5.1.b.v2
	
	0.99

	
	QSPERC
	Factor by which receiving surface water dilutes the sewage after treatment
	10 

	
	GEffluent, SPERC (m3/d)
	Volume of sewage treated per day (m3/d)
	2.000

	
	
	Scaling condition

	
	
	risk driven by wastewater treatment plant microbes
[MSite,SPERC  x (1 – RETotal, SPERC )] / GEffluent, SPERC  (
[MSite,Site x (1 – RETotal, Site)] / GEffluent, Site 

	
	
	risk driven by freshwater/freshwater sediments, marine water/marine water sediments
[MSite,SPERC  x (1 – RETotal, SPERC )] / (GEffluent, SPERC  x qSPERC ) ( [MSite,Site x (1 – RETotal, Site)] / (GEffluent, Site x qSite)

	
	Site-specific parameters
	Parameter description
	Values – Site

	
	MSite, Site (kg/d)
	Amount which is actually used on-site
	To be determined by Downstream User 

	
	RETotal, Site
	Removal efficiency realized through RMMs on site 
	

	
	qSite
	Factor by which receiving surface water.dilutes the sewage after treatment
	

	
	GEffluent, Site
	Volume of sewage treated per day (m3/d).
	


Appendix: MSPERC-Derivation
*MSPERC is calculated according to: MSPERC  = Q Applicaton Fluid x CSP x FDilution . Wi th CSP = Concentration of substance in finished product, Q Applicaton Fluid  = the consumption of application fluid, FDilution  = the factor by which the metal salt-containing product is diluted to yield the application fluid.

The numbers in parentheses are the MSPERC-values, which are recommended as starting values for environmental exposure assessments, provided no better information is available. 
Table 1: Derivation of the default substance use rate MSPERC for Industrial use of Metal Salts in conversion coating. The derivation is based on 2 sets of typical values of the operational conditions for the various applications covered by this SPERC. 
	SPERC 
	Other Operational Conditions – Phrase 
	Operational Conditions – Values for selected parameters expressing the operational conditions for the SPERC ‘industrial use – formulation of granular cleaning and maintenance products. 

	
	
	MSPERC in kg/d
	QAF
Consumption  of application fluid  (m3/d)
	CSP
Substance concentration in product (in % weight)
	FDilution
% of  product  in application fluid

	AISE 5.1a.v2 

AISE 5.1.b.v2
	
	50
	5
	25
	4

	
	
	50
	5
	10
	10


Appendix - Determinant Lists
SPERC 5.1a.v2
AISE - Industrial use of Me-salts in Conversion Coating – Nickel

	Determinant Label
	Quali-/ Quanti-tative
	Value
	Description of Value
	Standard Phrase
	Efficiency -if applicable

	Type of Process
	Qual
	Substance applied in aqueous process solution with negligible volatilization
	 
	Product applied in aqueous process solution with negligible volatilization.
	

	Indoor/outdoor use
	Qual
	Indoor Use
	 
	Indoor 
	

	Chemical waste - discontinuous generation
	Qual
	Spent process fluid to be disposed of as chemical waste
	Processing fluid can be kept in reservoir or treatment baths. Periodically,  the reservoirs are emptied of the spent reservoir fluid and refilled with fresh reservoir fluid. The spent reservoir fluid is treated as chemical waste.Operators minimize the frequency of exchanging the reservoir fluid  to reduce the cost of process chemicals, waste treatment and equipment downtime.
	Spent process fluid to be disposed of as chemical waste
	

	Chemical waste - continuous generation
	Qual
	Spent fluid discharged to wastewater. 
	 
	Spent process fluid discharged to wastewater.
	

	Process efficiency
	Qual
	Optimized water use due to e.g.: Re-use of rinsing water
	 
	Maximize waste water reuse
	

	On site treatment of wastewater
	Quan
	pH-adjustment and subsequent filtration / sedimentation – Ni-salts
	
	Chemical precipitation or sedimentation or filtration or electrolysis or reverse osmosis or ion exchange
	water: 95%


SPERC 5.1b.v2
AISE - Industrial use of Me-salts in Conversion Coating –Zinc, Chromium, Copper, Manganese
	Determinant Label
	Quali-/ Quanti-tative
	Value
	Description of Value
	Standard Phrase
	Efficiency -if applicable

	Type of Process
	Qual
	Substance applied in aqueous process solution with negligible volatilization
	 
	Product applied in aqueous process solution with negligible volatilization.
	

	Indoor/outdoor use
	Qual
	Indoor Use
	 
	Indoor 
	

	Chemical waste - discontinuous generation
	Qual
	Spent process fluid to be disposed of as chemical waste
	Processing fluid can be kept in reservoir or treatment baths. Periodically, the reservoirs are emptied of the spent reservoir fluid and refilled with fresh reservoir fluid. The spent reservoir fluid is treated as chemical waste. Operators minimize the frequency of exchanging the reservoir fluid to reduce the cost of process chemicals, waste treatment and equipment downtime.
	Spent process fluid to be disposed of as chemical waste
	

	Chemical waste - continuous generation
	Qual
	Spent fluid discharged to wastewater. 
	 
	Spent process fluid discharged to wastewater.
	

	Process efficiency
	Qual
	Optimized water use due to e.g.: Re-use of rinsing water
	 
	Maximize waste water reuse
	

	On site treatment of wastewater
	Quan
	pH-adjustment and subsequent filtration / sedimentation Metal salts other than Nickel
	
	Chemical precipitation or sedimentation or filtration or electrolysis or reverse osmosis or ion exchange
	water: 99%
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