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Report about the visit of the Copsa Mica Metallurgical Plant

from 19. i, - 24. 5. 1991

by Dr. Reinhard Fischer

I have met
in Bukarest Alexandru Tarana, Gengral Direktor
Ministry of Industry, Ecological Division
Calin Popescu, Managing Director
Cornel Florea, Deputy Director
Ministry of Industry, Public Relations Division
at the plant Ladislau A. Frumosu, State Subsecretary

Ministry of Industry, Department of Metallurgical Industry

Gheorghe Stefanescu, Director adjunct
Ministry of Industry, Department of Metallurgical Industry
Division of Ecology of Non Ferrous Metals

Nicolze Bodea, Director general
Sometra, SA

Volker Hammrich, Director tehnic
Sometra, SA

Octavian Pop, Head of Training Department
Sometra, SA

Vasile Mucundorfean

Engineer for safety, health and environmental protection
Sometra, SA

Most informations were given by Mr. Hammrich, Mr. Pop acting as interpreter.

1. Plant and process.

1939-1966 A 2inc smelter was in operation using at least 12
horizintal retort furnaces, capacity each 5 t/d zinc.
Average production 5 000 t/a zinc.

1958 Erection of |. New Jersey zinc refining columnn.
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1962 Project to install the L.S.P. technology for production
of zinc, lead and sulfuric acid.

1966 Commissioning of the plant No. I, built by British
companies.

Reasons for building the plant here: Nearly same distance
to several mines. Natural gas, water, working force.

1974 Erection of lead electrolysis, Italian made, 38 000 t/a lead.
1975 Treatment plant for slurry of electrolysis.

1978 Furnace for antimony production.

1984 Erection of I.SP. plant No. II, Rumanian made.

1985 Erection of 250 m stack and connecting pipes.

I.1. Process.
The Imperial Smelting Process has been developed in England and is in use since
the 60 th in several countries in the world.

The process is able to treat bulk Zinc-lead-concentrates to recover simul-
taneously zinc and lead metal, also copper and precious metals.

The concentrates are roasted and agglomerated on a sinter machine. The sulfur
contained is burnt to SO2 which is treated after decusting in a contact plant
to produce sulfuric acid.

The sinter is smelted with coke "~ a blast furnace, the zinc volatized is condensed
to liquid metal, the liquid lead and the slag is tapped from the bottom of the
furnace.

The lead contains the copper and the precious metals,

Zinc is refined to 99,99 % in New Jersey distillation columns. Lead is refined
to 99,99 % by electrolysis.

Anode slurty from the electrolysis is smelted in short rotary furnaces to produce
Doré metal (containing silver and gold), antimony and bismuth slags.

Doré metal is further enriched by cupellation.

Antimony- and Bismuth-slags are treated by reduction to produce metal.

The Walz kiln is used to treat zinc containing residues evaporating zinc
and producing zincoxyde.
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By chemical methodes, using solutions, zinc- and cadmiumsulfat are produced.

Pyrite is roasted in a fluosolid roaster to produce sulfuric acid and to help
to increase the SO2 level of the off-gases of the sinterplant.
For pyrite cinder is no use, it is dumped.

1.2. Equipment.
The metallurgical plant comprises:
Covered storages for concentrates and coke

2 LS.P. plants consisting of
Sinter plant
Sulfuric acid plant
Blast furnace
Oecopperizing plant

4 New Jersey zinc refining systems

2 lead electrolysisses

2 Walz kilns, 1 wrecked

Fluosolid roaster for pyrite

4 short rotary furnaces, 3 in operation for anode slurry treatment
| cupellation furnace for Doré metal

I furnace for antimony production

Plants for production of zinc- and cadmiumsulfat
Plant for production of zinc dust

2 effluent water treatment plants

L.aboratory

Repair shops

Social buildings ( change house etc.)

2. Present situation.

2.1. General

The plant is in a very bad condition, not only concerning unrepaired, partly
wrecked equipment but also cleanness and order is missing.
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The plant management mentioned the following reasons:

In the past:

Priority of metal production, no care for environmental problems.

Lack of spare parts, especially those which are not produced in Rumania.
Isolation from the development of zinc and lead metallurgy and the means
for environmental protection outsice Rumania.

Since 1978 interruption of the exchange of experience with the other

ISP users in the world.

At present:

Lack of spare parts.

Shortness in electricity.

Shortness in skilled labor.After the revolution 30 % of the workers retired at
the age of 50: Many good workers left for western countries.

Unplanned break downs of parts of the plant because of the bad conditions
of the equipment.

Mr. Hammrich and Mr. Pop have visited recently the ISP plant in Britain,
Germany and Poland.

2.2. Present situation of operation.
By order of the Ministry of Industry the production of the plant was reduced
to 50 % of the capacity of one ISP line because of heavy pollution of the
environment.
The No. I ISP line were working but is due to be stopped at the end of May for
a 90 days repair. Then the No. [ shall start again, because the overall wor-
king conditions are said to be better than the No. L
The No. Il was repaired and prepared for starting, which [ could see during the
visit.
In operation were also

I Walz kiln

I lead electrolysis with 132 cels, producing ca. 60 t/d lead

Slurry treatment plant with 3 short rotary furnaces.

Zinc- and cadmiumsulfat- and zincdust-plant, zinc distillation

No. 3 + 4, which [ have not visited.

The production and consumption figures for 11986, 1986, 1989 and 1990 are
given in table | to 4.
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3. =ealth regulations.

Every 6 month medical examination for each worker by doctor of the plant.
Urine analysis : Coproporhyrine, ALA
[f necessary lead in urine, lead in blood.

The follocwing table shows the scheme of the treshold values

normal acceptable excessiv dangerous
Lead in blood - 40 40-80 80-120 + 120
Lead in urine - 80 80-150 150-250 + 250
Coproporcnyrine - 150 150-500 500-1500 + 1500
ALA -6 6-20 20-40 + 40
Cases of indusirial diseases in 1990
Cases of orofessional saturnism 102
Cases of saturnistic colics (pains) 27

Monthly instruction about accidents and health.

Most werkers have dust masks, but there exists a shortage in masks.
But no cantral cleaning of masks.

No smoking regulations in the plant, but not regarded after revolution.
Rules for employment of minors exists, but no prohibition for women employment.
Werking clothes are furnished and washed by the plant

Concentrztion of lead in the air of the working places is measured monthly.
Table 5 shows average figure of 1990. Column 3 shows the treshold values.
Column & shows the yearly average.These figures are pcssibly mathematical
averages which say nothirg about peak values and their duration.

It is remarkable that also in those parts of the plant where normally

low concentrations occur, as zincsulfat-, sulfuric acid- plant etc., the treshold
values are surpassed. Diffuse emissions inside the plant could be the cause.

4. Conditions of workers.

Working 6 h/d, 5 days a week.

Lunch and | Itr. of milk daily free.

Payment:

Fixed, depending on the working place. Ministry fund of about 1-2 % of wages
for special bonus for workers, now superintended by the trade union.

No incentive payment for example fer reduction of break downs or good
performance of work.

The main subject of bonus was the fulfilment of the plan of production.
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The number of plant staff is given in table 6.

5. Responsibility and decisicns.

In the past the Ministry of Industry owned the plant, set the standards for
health and environment, made the plan for the_production, fixed the prices for
raw material and products and determined the amount of money to be spent
for wages, spare parts, repairs.

In 1978 the standards were:

Environment mg/m /26 h (2)

SO2 0,250

HZSOI; 0,i00 .

Lead 0,601

Dust 0,3

Working place mglm’ mg/m’
Pb 0,2 Zn0 10,0
Cdo 0,2 SO2 15,0
H3As 0,3 Sb 0,5
Bi 10 Cu 0,15
HF 2 Co 50
HZSOI; I,5 Dust 15

A standard for the contents of the effluent gases should have been existing, as
Mr. Hammrich told me, but [ could not get the figure.

All these standards will be revised now.

Now the Ministry of Environment set the standards.

The Sibiyu-Institut which measured around the plant belongs to the Ministry of
Environment.

The Ecological Department of the Ministry of Industry has to supervise the
realisation of the standards by the plant management and also to furnish the
money to build the necessary equioment.

Plant manager have very few rights to decide.

6. Remarks about the working conditions of the plant.
Most equipment needs extensive repairs.
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In a comparatively better state are

ISP blast furnaces

one lead electrolysis

decopperizing plants

treatment plant for anode slurry -

antimony and bismuth plant

cupellation furnace

Walz kiln
Extensive repairs are necessary for

sinterplants

sinterplant off-gas cleaning:

sulfuric acid plants

zinc refining plant

dedusting systems off different plants
The question is which equipment can be repaired or must be replaced. Parts
of the sulfuric acids plants f.e. are wrecked.

6. Yards and roads.

Yards and roads are covered up to 10 cm with metal bearing, fine material.
Loads of scrap laying everywhere.

During my visit most of this material were slurry because of the weather.
But in summertime it becomes dry.

The dump for slags and pyrite cinder is also covered with scrap.

1. Pollution

There are two scurces of pollution:
From point sources of emission.
From diffuse sources of emission.

1.1. Point sources of emission.
They are numbered at the map, enclosure 1.
No. 1 + 2
Off gases of the blast furnaces.They are washed in a Theissen washer and
burnt to preheat coke and blast air.
They normally and also here contain very few dust.




No. 3 + 4

Ofi-Gas of sintermachines. It contains 3-5 % SO2 and up to 10 g/m’
dust, containing zinc, lead and cadmium.

Nermally these gases are dedusted and the SO, content is converted to
503 with about 98 % conversion efficiency_, the SO3 is absorbed by
sulfuric acid with an absorption efficiency of 99 %. The dedustinn

has to be done very efficiently to avoid contamination of the

contact mass of the converter.

L 4

In the past and at present very often unplanned break downs in the gas
cleaning system and in the sulfuric acid plant occured. Not to stap

sinter- anc blast furnace-production gases were let off trough short

stacks before dedusting or after Cedusting, so that dust and SO2 were
emitted.

Also conversion and absorption efficiency did drop down, because

contaminated catalysts were not replaced and absorption tower not maintained.

From these sources most of the pollution has been and is still originated.

In a normal ISP plant the factor of sulfuric acid produced to intake

of sulfur into the plant is ca. 2.8. Looking at table 1-4 to production of
sulfuric acid and sulfur intake the calculation shows factors between
0,79 «nd 1,34, That means, that

1984 42 000 t/a
1986 45 000 t/a
1989 79 000 t/a
1990 12 000 t/a

of 802 have been emitted to the ajr.

No. 5 is the W3lz kiln
No. 6 is the anode slurry treatment plant
No. 7 + 8 are the zinc distillation plants

No. 9 + 10 are the decopperizing plants.

Number 5 to 10 contribute to pollution mainly dust in a minor quantity
compared with the sinter plants.

The laboratory of the plant is not equipped for determination of emitted
gas quantities and dust contents. It only has an electric pump and washing
bottles, by which gas contents, f.e. SOZ' can be determined. This equipment
is not cuitable to determine the dust content.
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1.2. Diffuse sources of emission

The roads and yards, the open air concentrate and byproduct storage and the
dump are producing severe pollution by zinc, lead and cadmium containing dust
in the dry season. This pollution will mostly occur in the vicinity of the plant.
But with higher velocity of wind this dust can be carried several kilometers.

My estimation is that during dry periodes the quantity of this dust poliution

is in the same range as the quantity of dust coming from the point scurces
of pollution.

1.3. Zffluent water.

Water of the plant goes into the Tirnava Mare river only trough one outlet.
Most of the water was treated in the water treatment plant of ISP plant No. I.
only by adding lime. The chlorination for destroying CN-compounds in the
washing water of the Theissen washer was not in operation.

8. Recommendations
8.1.

During repair of ISP line No. [ in the next 90 days a ronnection should be made
of sinter gas outlet before dedusting plant, behind dedusting plant (venturi)

and behind absarber to the | 600 mm @ flue leading to the 250 m stack.

The stack is lined with acid resistant bricks. The steel pipe of the flue is

only covered with an acid resistant thin layer. Therefor the pipe should be lired
inside with a better acid resistant material to avoid quick corrosion. If not
available in Rumania buying from abroad.

The ventilator before the stack should have an acid resistant rotor which is

nut sensitive for sticking of dust onto the blades which would cause urbalance.
If no experience in Rumania with that type'of rotor buying abroad.

This measure would allow to run the sinter plant also in case of break down
of the gas cleaning or sulfuric acid plant.

The 250 m stack will dilute the SO2 and dust concentration to such an extent
that the treshold values for SO2 and dust in air and for dust deposit not

will be surpassed.
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8.2.
Repair of dedusting equipment of point sources of emission No. 5 to 10 and
repair of hoods and exhaust piping. |

This can be done by fitters of the plant, some spare parts, f.e. filter bags,
shculd be bought from abroad. -

8.3.

Immediate cleaning of the plant site from metal bearing material by carrying
it onto big heaps. Depending on the metal contents controlled by analysis it
is advisable to make differnt heaps. Later on can be made the decision about
the use of that material.

These hezps and also the cpen air siacks of concentrates and the dump should
be sprayed with lime milk ( solution of Ca (OH)2 in water) which forms a

thin solid layer on the surface of the material avoiding erosion by wind.

Mr. Hammrich has already started a team to clean the dump of scrap
on 2 basis that the profit from seliing the scrap should be split

between the team and Sometra. The same system should be applicable
to clean the plant.

When these undertakings are finished [ recommend to run one ISP line on
full capacity of the sulfuric acid plant.

The present half capacity means either smaller gas guantity or smaller
SO2 contant in gas or more interruptions.

All this is not good for a sulfuric acid plant which should be operated
at high gas quantity and SO2 content.

Theses recommended measures diminish pollution and give time for a
comprehensive study about the future of the plant. This study should be made
by foreign experts tocether with Rumanian Institutes.

8.4.

The :tudy should comprise:
l.

Is a zinc-leadsmelter advisable in Rumania because of availability of concentrates
from the country and because of consumption of zinc and lead in the

country?

2,

Is Copsa Mica the right place concerning transpotation, natural gas,
water, working force and hazards to the environment?

-1 -
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If bath questions are answered positivly further studies should comprise:
3.

A.1 obligatory offer from international companies for the repair of the existent
equipment.

4. -

An obligatory offer from international companies for the repiacement of worn
out equipment and repair of the remaining.

For the replacement more moderq equipment should be considered.

For example silfuric acid plant with double catalysis and replacement
of the two condensers at the blast furnace by one.

5.

) An obligatory offer from international companies for a more modern plant
using other technologies than ISP.

Paossible companies for offers 3 and 4 is Lurgi in Germany, for offer 5
KHD Humboldt Wedag in Germany.

I would estimate the necessary time for
study | + 2 6 month
offer 3, 4 + 5 12 month
That means that the Rumanian Government can make the decision about the
future of the Copsa Mica plant at the end of 1992,
The rehabilitation of the plant will then take about 3 years.

) 8.5.
Concerning general regulations to minimize emissions [ propose to employ
the German schemes for protection of the environment and of the
workers.
The German regulations provide an engineer who belongs to plant staff
having direct access to the general management and taking care of
emission problems ( Immissionsschutz-Beauftragter )

A governmental inspector being permanently in the plant would take

over the responsibility for running the plant. This responsibilty should better
remain with the management.

Only in cases of very severe danger to the public by emissions of a plant
the German authorities have the right to stop i~e plant.

- 12 -
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8.6.

Concerning the problems of the use of vegetables etc. by the population acound

the plant I attach a copy of recommendations which were given by German
authorities in a similar case.

Aachen, 28.5.91
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