PARCOM RECOMMENDATION 92/3

CONCERNING LIMITATION OF POLLUTION FROM

NEW SECONDARY STEEL PRODUCTION

AND ROLLING MILLS

CONTRACTING PARTIES TO THE CONVENTION FOR THE PREVENTION OF MARINE POLLUTION FROM LAND-BASED SOURCES AGREE THAT:

A.
Atmospheric emissions

1.
As much dust as possible, including fugitive dust, should be collected from process gases.

Dust concentrations less than 20 mg/m3 (ndg) after filtration should be achieved by using fabric filters, or equally efficient arrestment system, for dust cleaning. If dust contains hazardous substances, like heavy metals, lower standards should be achieved.

2.
Electric arc furnace shops should be constructed and maintained in such a way that total dust emissions, including dust escaping through skylights etc., should not exceed 150 g/tonne produced steel for each steel plant.

3.
Measures should be taken to reduce NOx emissions at pickling plants where nitric acid is used and NOx emissions (as NO2) exceed 5 tonnes/ year. The measures should aim at a reduction rate of at least 70 per cent.

B.
Aqueous discharges

4.
At least 95% process water (ie., water from direct cooling) should be recirculated from hot rolling and continuous casting machines.

5.
The discharges of suspended solids (s.s.) and oil in bleed from process water systems should not exceed the following values (in g/tonne processed steel):

Process
s.s
Oil

Continuous casting

Hot rolling
10

50
5

10

Before discharging spent oil emulsions from cold rolling, treatment by eg., ultra filtration should be carried out. The discharges should not exceed the following values (in g/tonne processed steel):

Process
s.s
Oil

Continuous casting


10


5



For plants with integrated wastewater systems the total annual discharges should not exceed the sum of the annual production multiplied with the values above for each process.

6.
Waste water flow from pickling and plating should be reduced as far as possible. Discharges of metals from pickling plants should be limited as follows:


Maximum concentration of metals in effluent water in unfiltered samples:


Substance
Concentration




(mg/l)


Ni

1


Cr-tot

1


Cr (VI)

0,1


Zn

2


Cd

0,2

7.
In pickling plants using more than 20 tonnes of nitric acid per year, measures should be taken in order to reduce the nitrate discharges by applying acid regeneration, or equally efficient method.

C.
Waste

8.
Recovery of metals from all zinc-rich (zinc concentration above 16%) filter dust and filter dust from all stainless steel production should be carried out.

The provisions in this Recommendation are effective from 1993 for new steel plants and for new installations in existing plants which have been granted a building licence after 1 January 1993.

Technical Annex

1.
Definition of secondary steel production

Secondary steel production is defined as production of steel with scrap as basic raw material. Continuous casting and rolling operations, wherever carried out should also be considered in this Recommendation.

a.
The following are the main processes of secondary steel production and rolling mills:


i.
melting in electric arc furnaces;


ii.
ladle metallurgy, including refining in AOD converters;


iii.
continuous casting and ingot casting;


iv.
hot rolling;


v.
cold rolling.

b.
The following processes are considered to be included in secondary steel production if carried out in the same plant as at least one of the processes described in paragraph a.:


i.
scarfing;


ii.
cutting;


iii.
grinding;


iv.
pickling.

c.
Handling of waste from processes described in paragraphs A. and B. above is also included in the sector secondary steel production and rolling mills.

2.
Other definitions:

a.
electric arc furnace shop is defined as the building hosting the electric arc furnace as well as other process equipment;

b.
g/tonne refers to year-based emissions/discharges related to the actual production of the process considered;

c.
m3 (ndg) is defined as m3 of dry gas at 0°C and 1,013 x 105 MPa.

3.
Sampling and analysing methods:

a.
it is anticipated that the monitoring of fugitive dust emissions, regulated in Section A.2., will only be on an occasional basis;

b.
oil, regulated in Section B.5., should be analysed by IR spectrometry using 3 wave numbers (2930cm-1, 2960cm-1 and 3030cm-1);

c.
suspended solids, regulated in Section B.5., should be analysed by the method in appendix;

d.
the following sampling types, or other which are equally representative, should be used:

i.
0,5-hour average for all parameters in gases,

ii.
daily average for all parameters in water.

APPENDIX

STANDARD FOR THE DETERMINATION OF 

SUSPENDED SOLIDS BY GLASS FIBRE FILTERS

RAW WATERS, WASTE WATERS AND EFFLUENTS

1.
Scope and field of application

This Standard describes the determination of suspended solids in raw waters, waste waters and effluents by filtration through glass fibre filters. The lower limit of the determination is 2 mg/l. Finely dispersed or colloidal matter may escape filtration and not be included in the report value.

Water samples are not always stable which means that the content of suspended solids depends upon storage time, means of transportation, pH value and other circumstances. Results obtained with unstable samples should be interpreted with caution.

Floating oil and other immiscible organic liquids will interfere - see Annex A.

Samples containing more than about 1000 mg/l of dissolved solids may require special treatment, see Annex B.


Note 1: The result of the determination depends to some extent on the type of filter used, see paragraph 4.2. It is therefore recommended that the type of filter is agreed upon beforehand between the Contracting Parties concerned.


Note 2: The size distribution of particles in different samples can vary widely. Therefore there is no correlation between results obtained with filters of different pore width and no conversion factor can be given for the conversion of results obtained with one type of filter to another.

2.
Definitions

Suspended solid: Solids removed by filtration or centrifuging under specified conditions (ISO6107 2:1989, term 4.24.3)

Dissolved solids: - The substances remaining, after filtration and evaporation to dryness of a sample, under specified conditions (ISO6107-2:1989, term 4.24.1)

Total solids - The sum of dissolved and suspended solids (ISO6107-2:1989, term 4.24.4)

3.
Principle

Using a vacuum filtration apparatus the sample is filtered through a glass fibre filter. The filter is then dried at 105°C and the recovered residue is determined by weighing.

4.
Equipment

4.1
Equipment for vacuum filtration designed for filters of diameter of 47 to 55 mm.


Note: Equipment for membrane filtration can in most cases be used for other types of filters. The plate supporting the filter must have sufficient permeance to allow the water to pass freely.

4.2
Filters, borosilicate glass fibre containing no binders, circular, or a diameter to fit the filtering device (paragraph 4.1). The loss of weight in a blank test shall be less than 0,3 mg per filter. Preferably the grammage (mass per unit area) should be between 50 g/m2 and 100 g/m2 and the nominal pore width of between 0,7 µm and 1,3 µm.


Note 1 - The loss of weight is checked by running the procedure in paragraph 7 but using 150 ml of distilled water instead of the sample. Check each box or batch separately. Use 3 filters, selected at random, to increase the sensitivity of the test. If the weight loss exceeds 0,3 mg per filter, the filters should be washed before use until they fulfil the requirement (see Note 2).


Note 2 - Individual or a small number of filters (<10) are prewashed by filtering 150 ml of distilled water through the filter(s) under reduced pressure until dry and then drying at 105°C for at least 1 hour. Filters may be bulk-washed by soaking in distilled water for several hours. The wash water is drained off and the filters dried at 105°C for at least 1 hour or preferably overnight before use.


Note 3 - Alternatively filters may be automatically pre-washed before use as above without requiring a check on the loss of weight in a blank test, see paragraph 7.2).


Note 4 - Glass fibre filters from different manufacturers may have somewhat different filtering characteristics. The type of filter used and its manufacturer should therefore be stated in the report.

4.3
Oven, capable of maintaining a temperature of 105° ± 3°C.

4.4
Balance, analytical, capable of weighing to an accuracy of at least 0,1 mg.

4.5
Drying support of suitably surfaced material to support the filters in the drying oven (§ 4.3).

5.
Reagents

5.1
Test suspension, microcrystalline cellulose, 500 mg/l. Weigh 0,500 g (oven dry basis) microcrystalline cellulose, (C6H10O5 ) n, Merck TLC grade or equivalent, and transfer it completely with washing into a 1000 ml volumetric flask and make up to the mark with distilled water. Shake the suspension well before use.

5.2
Working test suspension, 50 mg/l. Shake the test suspension (paragraph 5.1) until it is completely uniform. With a minimum delay measure out 100 ml ± 1 ml into a 100 ml volumetric flask. Transfer the measured volume with washing into a 1000 ml volumetric flask and make up to the mark with distilled water. Shake the suspension well before use.

6.
Sampling and sample handling

Samples should be obtained as described in the relevant sampling guidelines. Samples should preferably be taken in bottles of transparent material. Avoid filling the bottles completely to allow efficient mixing by shaking the bottle.

Samples for the determination of suspended solids should be analysed as soon as possible after sampling, preferably within 4 hours. Store samples which cannot be analysed within 4 hours in the dark at below 8°C. Do not allow the sample to freeze. Results obtained for samples that have been stored more than 24 hours should be interpreted with caution. Samples for the determination of suspended solids must not be preserved by any additives.

7.
Procedure

7.1
Allow the samples to attain room temperature.

7.2
Ensure that the filters fulfil the requirement that the weight loss shall be less than 0,3 mg per filter. Alternatively prewash and dry the filter, see paragraph 4.2, Note 3.

7.3
Allow a filter to attain equilibrium with the air near the balance and weigh the filter to the nearest 0,1 mg. Take care to avoid dust contaminating the filter.

7.4
Place the filter, the smooth side down, in the funnel and connect the filtering device (paragraph 4.1) to a vacuum line.


WARNING - The evacuation of large glass vessels may cause dangerous implosions if the vessel is damaged by scratches, etc. Ensure that the relevant safety precautions have been observed.

7.5
Shake the sample bottle vigourously and immediately transfer in one operation a suitable volume of sample to a measuring cylinder.


Note - if the sample is obtained in a completely filled bottle, mix the sample by transferring it "back and forth" between two bottles. Check that the second bottle is dry and free from contaminants before use.


Select the sample volume so that the dry residue on the filter will be in the optimum range of the determination, which is 5 mg to 50 mg. However, sample volumes exceeding 1 litre should be avoided. To be valid, the result must be based on a dry residue of at least 2 mg. Read the sample volume with an accuracy of 2% or better. Sample volumes of less than 25 ml must be determined by weighing.

7.6
Filter the sample and rinse the measuring cylinder with about 20 ml of distilled water and use this portion to wash the filter. Rinse the inner sides of the funnel with another 20 ml portion of distilled water.


Note - some types of waters contain material that blocks the filter pores or reduces their width. This increases the filtering time and the result may become a function of the sample volume. If such blocking of the filter is observed, repeat the determination with smaller sample volumes. The results should be interpreted with caution.

7.7
Release vacuum when the filter is almost dry. Carefully remove it from the funnel with a pair of forceps having flat ends. Place the filter on the drying support (paragraph 4.5) and dry it in the oven (paragraph 4.3) at 105° ± 3°C for 1 to 2 hours. Allow the filter to attain equilibrium with the air surrounding the balance and weigh it as before.

8.
Check test

Repeat the test procedure (Section 7) using 200 ml of the working test suspension (paragraph 5.2) as the sample.

9.
Calculation and report

Calculate the content of suspended solids from the expression


X = 1000 (b-a)/V


where 


X
is the content of suspended solids, in milligrams per litre;


b 
is the weight of the filter after the filtration, in milligrams;


a
is the weight of the filter before the filtration, in milligrams;

V
is the volume of the sample, in millilitres (if the sample has been weighed, 1g is considered as equivalent to 1 ml)

Report results below 2 mg/l as "below 2 mg/l". Round off results from 2 mg/l up to 100 mg/l to the nearest 1 mg/l. Report results above 100 mg/l with two significant figures.

The test report shall include reference to this Standard and the following particulars:

a.
date and place of testing;

b.
identification mark of the sample tested;

c.
the manufacturer and the designation of the filter used;

d.
the result;

e.
any departure from the procedure described in this Standard or any other circumstances that may have affected the results, for example blocking of filters (see the Note to paragraph 7.6).

ANNEX A

Informative

Samples containing oil or other organic liquids

Oil or other immiscible organic liquids may be retained on the filter and only partially volatized on drying at 105°C. Where, however, immiscible oil is important and is to be determined separately, the filtered, water-washed residue must be freed from oil. This may be done by washing first with ethanol and then hexane before drying at 105°C. When this procedure is applied, it should be recorded with the test results as some material, other than immiscible oil, may have been extracted.

ANNEX B

Informative

Samples containing more than about 1000 mg/l of dissolved solids

A preliminary test for bias by dissolved solids should be made and if a correction is found to be necessary, the procedure below should be followed:

Use a single filter paper and proceed as in Section 7, but using 3 x 50 ml water for washing (paragraphs 7.5  7.6). Partially dismantle the filter funnel and wash the annular rime of the paper with the jet from a wash bottle. Then proceed as described in paragraph 7.6.

� 10 mg/m3 could be achieved with fabric filters





