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·1_.~ BACKGROUND INFORMATION 

Recovery and utilization of wastes materials has 
a long history in Shanghai, the People's Republic 
of China, which is one of the largest industrial 
centres in the country. 

The popula~ion of the city i'S 11 million. The city 
has an advanced collecting and processing system 
for wastes. 

Being only state-owned company in this field, the 
Shanghai Resource Recovery and Utilization Company 
(SRRUC) handles collection and treatment of several 
million~ of tons of metallic and non-metallic wastes 
annually, among others that of many thousands of 
tons of coper and its alloys. 

As a follow-up of the Technical Assistance (SI/CPR/ 
85/803) of 1985, a new project No.· TJC/UD/CPR/87/224 
has b~en initiateed for the modernization of a unit 
of SRRUC in Yang PU. 

The immediate goal is to establish techno-economic 
basis for the modernization program of the copper 
processing unit in Yang Pu through revising the 
process used at present and through inttoducinq 
new processes. 

• I . 
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When launching the project (OCtober, ~988) 
rehabilitation of a furnace was in progress in 
the copper processing unit and slag processing 
(washing with water) and waste preparation (break­
up gradinq) were run at a reduced capacity. 

Some days after black copper production using 
bronze and brass chips and slag with copper 
content was commenced and a chance was being · 
off~red to ~~udy the production using slag. 

In order to evaluate the conditions of the unit, 
technical documents made available and equipment 
in and out of operation were studied. 

The market showed large demand for copper prcd­
ucts manufactured of waste, such as copper cast­
ings, black copper ingots, chatode copper et!C. 

The material testing and quality control system 
played.an·important role in the activity since 
they have basic ilnportance in the development. 
It could be concluded that the chemical compos­
ition of products using the casting process mark­
eted in commerce significantly scattered even 
within the same quality group and in many cases 
the qualification had been unreliable. 

. I . 



I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 7 -

It has been an expressed intention of the manaqe­
ment of SRRUC to develop a reliable quality control 
system during manufacturinq and for the final prod­
ucts. The fact that the Chinese industry produces 
many products of high quality which can be used in 
the unit to be developed, is advisable to be cons­
idered. Thus the development costs can be re<luced 
siqnif icantly by domestic purchases which may be 

advantageous in the spare part supply in the future, 

as well. 

The Hungarian team completed the field mission by 

the end of December, 1988. Three mont.1s were devoted 
to the elaboration, ~rocessinq and evaluation of the 
collected data and information, as well as preparati­
on of the written documentation. 

The Draft Final Report was submitted to UNIDO ih 

April, 1989. Remarks and comments were discussed and 
incorporated in the present Final Report. 

Accordinq to the Terms of Reference of the subject 
contract a Chinese team of experts visited Hunqary 
to study the copper and copper alloy SCLap processing 
in Hungary. The proposed and accepted pI'ogramme is 
attached as Annex H. The study tour has been implem­
ented accordingly. The findings and recommendations 
of the stuiy tour are included in Annex J. for further 
consideration and action. 

. I . 
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2. GENERAL CONDITIONS, JUSTIFICATION FOR DEVEt.OPMENT 

Under the con~itions of the existing buildings and 
infi.astruturC1.l facilities, the unit in Jang Pu can 
produce some 1000 tons of cast copper ingots for 
processing. 

Subject to the technology used and equipment oper­
ated the quality of the final products is rather 
dependant on the raw materials, thus both quality 
and pric~ are low. 

The plant is located at the.edge of an in~·~trial 
zone, in the vicinity of a housing estate. The lay­
out of the industrial facilities inside the plant 
are shown on- Figure No.l. The total area of the 
plant is 7000 ml of which 2000 m2 is covered by 

buildings and the balance is concreted. 

The technical conditions of the available buildings 
are acceptable, i.e. after rehabilitation at minim­
um costs (~aintinq, qJazing, canalization) they can 
be used ~>r the purpose of the development. The 
built-in areas are shown on Figures No. ·2 •. , 3. and 

4. . The plant possesses all utilities necessary 
to the ope_·ation /power supply, water and sewage 
network, heating centre, shower and dressing rooms 
etc./. Characteristic data are gtven in Annex A. 
(see page 135. ) • 

. I . 
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Electric energy is available up to a limit of 
200 kW for process purposes presently. Power 
supply to the plant is provided by an aerial 
transmission line from the neighbouring plant's 
transformer station. Its capacity is 380 V/400 A. 
The energy distribution within the plant i~ done 
through a 2 x 100 A main switch with aerial cables 
to the buildings. 

The water supply of the plant is so).ved from the 
industrial water-system of the neighbouring unit. 
using a separate meter. Water network is built 
within the plant. The generated process and comn­
unal waste water flows without any treatment to 
an open collecting channel at the boundary of the 
plant in ceramic pipes. 

Rainwater is collected in a closed channel and dis­
charged to the municipial channel. 

Compressed air is provided using mobile compressors 
at location~ according to requirements. 

The maintenance workshop is located in a separate 
building (marked 'E'). Basically it can solve fast 
trouble-shootings qnly. 

The dressing and shower rooms and toilettes are loc­
ated on the ground floor in building market 'B' and 
in the separate building marked 'F'. The hot water 
required for the shower rooms is supplied by boiler 
house marked 'G'. 

. I . 
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TECHNOLOGICAL ::ALL - sc::TE:::R~ VIEW 

Photo 3. 

EASTERN VIEW 
Photo 4. 

TECHNOLOGICAL HALL 

SOUTHERN VIEW - WITH 
FLU GAS COOLING SYSTEM 

Photo 5. 
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2.1. Tbe presently used scrap processing technology 

The copper scrap and slag with high copper conte~t 
is processed after a minimal prelilllinary preparati­
on in the reverberatory open-hearth furnace located 
in the technological ball marked 'A' • The reverber­
atory open-hea1~h furnace is shown in Figure ~. 
<~~e Photos 14.,15.,16.,17.) 

~£~!!!~-~2~£-!~-~£!!!_!g£!2 

- Brass chips with high contamination in mixed form. 
Needle-form and fibrous chips mixed with odd materi­
als (textile, plastics etc.) and iron as well as 
aluminium chips. 

- Copper scrap; mainly dismounted cables, foils from 
purchased and own scrap. 

- Alloyed-copper chips, production scrap with known 
content. 

- Alloyed-copper powder, production scrap with known 
content and some lumpy components. 

- Copper metallurgical slag, dross with an average 
CU content of 30\ and with unknown other components. 
Generally this incorporates lumpy components and hi9b 
iron contamination. 

Fuels -----
- coal powder 

- Coake powder 

~Y!~!!!EY-1!!$!£!!!! 

- Flurorite 

. I . 
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TECHNOLOGICAL FLOW-SHEET 

Present Situation 

Scrap and slaq preparation, 
sortinq and classification 

Smeltinq in reverberatory 
open-hearth furnace 

casting with chain-type 
casting machine 

------ Chemical analysis 

Storaqe 
Ingots 

Figure 6. 
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2.2. The presently used melting processx 

The flow-sheet on Figure 6. , paqe 20. 

The various types of raw materia:s are processed 
separately. The raw materials are loaded onto a 
manually pushed car with solid rubber tires and 
transported to the plant where weighing is carried 
out. 

The weighted material on the car is lifted onto a 
feeding platform using an overhead trolley and is 
tipped into the furnace through a feed hopper (see 
Photos 18., 19., 20.). During furnace charging fir­
ing i• stopped. The whole charge is loaded into tbe 
furnace if it Eits. When loose materials, such as 
brass chips are charged and the space is not suff ici­
ents, the surplus is charged into -.he furnace after 
suitable melting. This is shavelled in the furnace 
through the slagging door. 

Following the charging the material is levelled in 
the furnace through the slag charge door and an 
opening made in the wall near the burner. After 
this operation is complete, the opening i3 walled 
in and the firing is started. 

The firing is continuous. The sticking material 
lUllPS are loosened frequently with steel scraper•, 
while the pool is stirred. When melting enriched 
slag, if the slag is too much, part of it i• skilllMld. 

. I . 

~ote: Results of audits and examinations on site 
are shown in Annex B. (page 138 .) 
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After comple~e melting of the charge, part of 
the slag is removed through the slagging door 
into a pit. A steel hook is inserted in the 
melt slag. When solidified it is used to lift 
the block out by means of an overhead troley and 
to put it on a hand car. It is hauled to a slag 
deposit site afterwards. 

When s~ag removal is complete, the casting line 
and and the discharge are started. The charge is 
continuously discharged~ Subject to the speed of 
discharge, the velocity of the casting line is 
controlled using a manual switch. If the metal 
jet is too strong, the discharge opening is thrott­
led with a plug. During discharge firing is cont­
inuous. Release of the metal blocks from the casting 
line is pranoted by tapping with hand tools. 

The removed block falls onto a hand car ~nd it is 
immediately transmitted to the storage area. Upon 
completion of the discharge, firing is stopped and 
insides of the cast chain moulds are blackwashed 
using silver graphite, the firing equipment is maint­
ained and fuel needed for the next charge is prepared 
(see photos made on site). 

An approx. 3 to 5 cm slag layer remGins in the furn­
ace. 
When melting metal no auxiliary material is used. 
When ~recessing enriched slag 120 to 150 kgs of 
fluorite mineral is added as slag former to the charge. 

. I . 

xsee Photos 21., 22. 
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ROUGH SLAG 
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SL~G CRUSHING 
Photo ll. 
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CRUSHED SLAG 
Photo 12. 

G POTS SLAG WASHIN 
Photo 13. 
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REVERBERATORY OFEN-HEARTH FUR.~ACE 

Photo 14. 

REVERBERATORY OPEN-HEARTH FURNACE 
UNDER REHABILITATION 

Photo 15. 
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Photo 16. 

FIRING SYSTEM OF REVER3ERATO~Y 
OPEN-HEARTH :URNACE 

Photo 16. 
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COAL POWDER CHARGING SYSTEM 

Photo 17. 
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'r~~-• 1 -• • 
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Photo 18. 

CHARGING OF THE RAW MATERIAL INTO 
REVERBERATORY OPEN-HEARTH FURNACE 

Photo 19. Photo 20. 
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· 2. l. Slag enriching process 

'l'he slag - using a pneumatic banner - is broken 
up into a size of a child's head, while the large 
iron pieces are removed. The material so prepared 
is chopped in a jaw crusher to sizes between diam. 
4 to 8 cm, then further ground in banner mill. x .,, 

The next phase is grading on a manual sieve. The 
particles smaller than 5 nm, are removed for w~h­
ing, while the larger ones are recirculated. xx 

The metallic and slag fractions are separated by 

means of manual was bowls washing with water. 
Both are dried. 'l'he metallic fraction is melted, 
while the slag fraction is marketed. 

. I . 

xaee Photos 10., 11. 

xxsee Photos 12., 13. 
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2.4.Quality control system at present 

Based on the answers on the questionnaire and the 
experience obtained ruding the field mission, the 
plant laboratory can meet the requirements imposed 
by the present process only and a comprehensive 
quality system is non-existing. The laboratory prov­
ides possibilities to analyse the chip wastes as 
raw materials and the ingots as products, for elem­
ents CU, Zn, Fe, Sn, Pb as alloy components, when 
puurchasing raw materials and supporting price neg­
otiations for product marketing. 

The chemical examination me~.ocl used i.e. titration 
is established safe, accurate and simple chemical 
means to determine alloy elements. During sample 
preparation no rinsing with alcohol or other method 
is used to remove fat contents and ~o dry the sample, 
thus the measurinq error, with the weight-determ­
ination and in case of sar.e heavily contaminated 
samples the measurement is impossible and meaning­
less due to this face. The above conditions prev­
ents the laboratory from determining oil and moist­
ure contents. This information would be very import­
ant in many cases as to metallurgical aspects. 

The personnel in the laboratory is n~ttrained to 
analyse slag, has no knowledge of chemical methods 
to determine metal oxide contents. 

. I . 
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At present two trained chemical technologists 
work in the laboratory. The adaptation of chem­
ical formulas or determinational other contam­
inant contents may be the first step to serve the 
manufacturing process with testing methods. 

Regarding its··present location, the laboratory· 
is not located perfectly for accurate measure­
ments since the metallurgical unit is too near. 
Therefore, in case of unfavourable wind directi-
on the laboratory receives a lot of dust and highly 
contaminated air from the operating melting furn­
ace. The present room does not suit for implementing 

development in the future. 
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3. RECOMMENDATIONS 

All the basic information the Chinese part~ers could 
disclose to us are sunmarized in Annex C. 

It was the submitted data which served as a basis for 
elaborating our concept of development in numerical 
form. However, there are several other pieces of inform­
ation at our disposal which are of crucial importance 
but cannot be expressed in numbers, such as: 

- the existing reverberatory furnace is worn out and 

out-of-date; 
the technology used in the reverberatory furnace is 
simple melting without any metallurqical process; 

- the site has a free indoor area for development 
purposes, i.e. the buildings can be ~nlarged; 
the site is surrounded, so it cannot ~ ~xtended to 
a significant extent; 

- market trends indicate that the demand for raw copper 
(anode copper) is on the rise now. 

Considering the potentials and future possibilities, 
we make the following reconunendations for plant devel­
opment: 

a) it is necessary to introduce a ~ell-organized recepti­
on and preparation of raw materials; 

b) the probably oxide-type minde product (approx. 25\ 
copper content and 50-60 g/t gold content), whoae 
potential availability amounts to about 5000 ton•/ 
year, should all be processed; 

. I . I 
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c) with a new technological process (in a cupola 
~last furnace), even the highly contaminated 
copper wastes could be processed effectively; 

d) the adaptation of mould casting technology could 
lead to new product lines and access to new markets; 

e) an up-to-date quality control system should be 

launched to ensure guaranteed quality of final 
products; 

f) development should take into account the require­
ments of environmental protections. 

In addition to the above ~ecoinmendations we propose 
that you use the following main technological equipment 
and processes to be discussed in detail later in this 
paper: 

- briquetting equipment to process dust-containing 
wastes (slag); 

- cupola blast furnace and attached flue gas purifying 
system to process (melt) mixed contaminated coppe~ 
wastes and slag; 

- induction melting furnace to process wastes suit­
able for direct casting; 

- special casting machine to cast tubes and sleeves; 

- gravity casting procedure; 

- sand moulding procedure; 

. I . 
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- rough-machining of castings; 

- up-to-date metal testing method. 

To meet technological requirements, the supply systems 
should be expanded: 

- electric power supplyx 

- cooling w&t~r supply 

- compressed air supply 

3.1. Advantages of technology development 

- Through qualification and grading, Lsing wa3te 
separation and fast chemical analysis, the materials 
get to the optimal processing are keeping their value. 

- Supplying the qualification system with fast chemical 
analysis equipment giving results in a few minutes 
will enable the manufacturing method easily controll­
able and an accurate final product qualification. 

- The induction furnace proposed for installation is 
flexible in adopting the consistency of the varying 
raw materials and the liquid metal demands of the 
following process phases. 

- The products by the foundry will have a wider range 
of application and can flexibly follow the market 
demand. 

. I . 

"Note: energy sources may be electric power and coal 
dust 
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- The castinq techniques to be introduced (centrif­
uqal castinq, qravity-type mould castinq, sand 
mould castinq can easily be trained and can be 

introduced qradually. 

- In the blast furnace type furnace any copper met­
allurqical process waste (slag, skinminqs etc.) 
and other wastes containinq copper in oxide, 
hydroxide or carbonate form can be processed if 
the copper content surpasses 10 percent. 

- Durinq processinq in a blast furnace the most 
conman contaminants of the raw metal can be 

removed to a larqe extent. Larqe portion of zinc 
(Zn) volatilize and can be filtered from the flue 
qases as flyinq powder with z~ncoxide (ZnO) cont­
ent; while a larqer portion of iron contents and 
a small portion of the zinc content is bonded 

to the slaq. 

- The black copper obtained from the blast furnace 
is a very suitable raw material for the copper 

refineries. 

. I . 



" I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 37 -

- Both the powder with high zinc.oxide (ZnO) 
content and the slag with low copper content 
1Cu: 1.5 to 2\) can be marketed. All other 
wastes or by-products can be recirculated into 
the system. 

- Considering the existing conditions the project 
can be implemented gradually without inteITilpt­
ing the processing activities. 

- If required the technology designed for the 
Jang Pu plant can be relocated to other suit­
able plots after the necessary adaption. 

3.2. Negative features of the reconunended development 

It must be mentioned that, in addition to the 
advantages stated in the development proposal, 
disadvantageous characteristics will also be 

encountered. 

- The variety of raw materials pre-estimated for 
processing with their small quantity in partic­
ular and in total will result in a low utilizati­
on of the equipment. 

- No blast furnace type furnace of such limited 
capacity - which would be suitable for continuous 

. I . 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 38 -

processing of the quantity encountered - can 
be built: thus the annual utilization of the 
new equipment to be ins~alled will be low if 
the amount of waste materials collected fails 
to be increased. 

Comment 

No chemical, mineralogical, etc. data are available 
on the said oxide-type, copper-containing materi~l 
mined in an amount of some 5000 tons/year, which 
makes the actual usability of the material uncertain. 
We suggest that you have an in-depth analysis of this 
mine product carried out as soon as possible for it 
may represent a substantial quantity of raw material 
for the shaft furnace and has an influence on further 
copper waste supply, as well. 

If can~:Jt be left out of consideration either that the 
amount of copper-containing waste ref erred to in Annex 
c. is insufficient for the continuous operation of the 
cupola blast furnace. That is why we have been able to 
assess annual material supply relying only on the amount 
actually available at present. 

Recommendations for development are shown on Figure 7. 

. I . 
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3.3. Implementation of the proposed technology 
development 

As a first step it is recommended to develop the 
laboratory and material preparation, to renew the 
reverberatory furnace and to introduce a new melt­
ing process. To improve the material preparation 
a suitable laboratory and a resolute material rece­
iving organization are required in the first place. 
In addition to the existing one a complete material 
preparation unit should be implemented by install­
ing a hydraulic cutter and a magnetic separator. 

Materials are to be classified as early as upon 
their arrival by their source and physical state 
and possibility for their mixing must be prevented. 
The composition must be determined both for useful 
alloy elements and harmful contaminants using mat­
erial analysis. The further use of the raw material 
can be decided upon: it may be sent to alloy manuf­
acturing (cast ingots or cast products), black 
copper manufacturing or maybe refined copper manuf­
acturing. Making this selection is justified econ-
9mically even if only the reverberatory furnace is 
in operation. Manufacturing of an ingot with st~nd­
ard composition is much more economical than that of 
black copper. 

. I . 
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Therefore, whereever possible casting ingot should 
be made, qualified and marketed. The reverberatory 
furnace in use is suitable for introducing the slag 
metallurgical processes, but the melt sampling and 
the fast analysing shoul~ be resolved, as well as 
the necessary slag forming materials purchased. 
Through developing a suitable slag, the metal cont­
amination or burn losses can be reduced. 

In case the reverberatory·furnace will be renewed, 
introduction of refining operations is also advis­
able. The majority of the contaminants may be re­
moved from the melt using oxidation that can be impl­
emented by air blast. 

For wastes that contain ~nly a few marketable alloy 
materials, increase of copper content by refining 
is advaisable. One example ia the prooeaaing of en­
riched (washed) slag. Contrary to the presently 
used process, slag charge and removal should be 

continued as long as the furnace is filled with 
metal melt, followed by forming a new slag and oxid­
izing the contaminant by air blast, or their signif­
icant proportion. Then slag should be removed, red­
uced to the necessary extent and the metal then 
discharged only. Thus the copper contents in the 
ingot can significantly be increased. From suit­
able waste copper of acceptable purity alloy can be 

. I • 
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produced and the unit can utilize it to manufact­
ure ingots, or sell on the market as required. 

When renewing the reverberatory furnace, it is 
expedient to remove the excess pipinqs, to develop 
lccal exhaust !ntillation over the coal powder 
feeder and metal discharge opening as well as to 
modify the exhaust hood over the slag removal 
door. All exhaust hoods must be fitted_ with a 
control and closing butterfly valve. 

The fans completely worn out and of a non suitable 
capacity must be replaced. The flue gas exhaust fans 
must have a minimum out-put of 8500 m3/h and a min­
imum pressure difference of-350 nn vo. The local 
exhaust is also of the same type. The exhaust units 
imply a flue duct of about 550 mm diameter. All 
flue and dust ducts are to be of closed constructi­
on to prevent decrease of efficiency. To protect 
the filter unit it is recommended to install a unit 
supplying cooling air which is controlled according 
to the flue gas temperature (see Photos 23,24,25.). 

In addition to the exhaust system the ventillation 
of the building internal space can be implemented 
by installing a duct on the roof opening or by an 
axlal fan with a direct outlet. Besides all steel­
works in the buildings require repair, corrosion 
protection and window renewal. 

. I . 
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The experience to be obtained by introducting the 
melting process and the material preparation de­
scribed above can properly be used to conmission 
the foundry to be constructed in the meantime. 
The foundry will equipped with induction furnace, 
a centrifugal casting machine suitable for casting 
sleeves and bushings and a mould cast unit. Prod­
uction of sand mould castings will also be possible. 

After commissioning and running the melting equip­
ment of the foundry the complete ~e-melting of the 
metal wastes can be re-organized using these furn­
aces (calculating with 750 tons of wastes). 

As soon as the foundry is operating continuously and 
safely it is advisable to review and decide upon the 
necessity of the blast furnace type furnace project, 
since the amount of slag and skimmings produced will 
drop to approx. 100 tons. This loo tons of slag conta­
in some 30 to 40 tons of valuable metals that can be 
marketed in that fomr. It equals to the metal content 
of the slag marketed presently. Since no slag has 
been purchased so far and onyl the slag generated 
locally have been processed, a comprehensive market 
survey is necessary regarding quantity and quality 
of metallurgical copper wastes, slags, skimmings, 

. I . 
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workshop tri.nl1lings etc. on the market. The variety 
of non-processed or non utilized wastes with copper 
content are to be_ surveyed. In case the amount of 
copper to be collected this way reaches 1500 to 
2000 tons, the construction of a blast furnace 
type furnace will be economical. 

With its 30\ Cu content the 1400 tons of slag ind­
icated at present, contain 400 tons of copper that 
is raw material for about 500 tons of black copper. 
The load of the furnace including the copper wastes 
calculated is about 25\. 

Processability of the pure powder potentially avail­
able must be examined because in a positive case it 
would load the blast furnace capacity. 

The construction of the blast furnace and its aux­
iliary equipment is possible while the waste proc­
essing is being continued and will not cause diff ic­
ulties in production or conunerce. 
Upon putting the furnace into operation purchasing 
of a briquetting press is also required. 

During plant development the quality control system 
will have to meet the requirements of the t~chnol­
ogical processes in the whole plant, i.e. comprising 

. I . 
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the following phases: 

- raw material qualification and classification, 

- inspection during manufacturing both metallurg­
ical operations in the blast furnace and alloys 
in the induction furnace, 

- quality control of final products 

- control with feedback to the metallurgical oper­
ations with cr~alifying the dust ~eparatec! a~d 
slag discharged, 

- laboratory must be made suitable to come up to 
environment protection by carrying out periodic 
examinations of the cleaned flue gas in accord• 
ance with the stipulations of the environment 
protection standards. 

The project can be implemented with the new techn­
ology being introduced step by step carrying out 
the basic functions continuously. 
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4. BRIEF SUMMARY OF THE NEW TECHNOLOGY 

The main process phases of the recomnended technology 
is shown in Figure 8.; it comprises transportation of 
the copper scrap to the plant up ~o storage of the 
finish~ products (see page 47 .). 

The flow of annual material quantities involved in the 
production process and being connected with technology 
is shown in Figure 9. (see page 48 .). 
Bereinaf ter the different phases of the technolo-;y will 
be explained in details. 

4.1. Main Phases of the Scrap Preparation Technology 

The scrap received at the plant may be hOlllOCJenous or 
miscellaneous. Homogenou• scrap must be stc~ed anal­
ysed, separated having determined its composition 
and transferred to the storLng place. Preparation of 
material can be performed on the site being used 
'=urrently. 

In case of miscellaneous scrap it must be·determin­
ed, if it contains parts worth of selecting. These 
parts have to be selected, sample, . analysed and 
stored together with materials of the same quality. 
Miscellaneous, contaminated slag must also be sampl­
ed, its Cu content analysed and stored together with 
other miscellaneous materials. 

. I . 
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PROPOSED TECHNOLOGICAL FLOW-SHEET 
M~taliµrgi~~-~nd casting Process 
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I 
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METALLURGICAL PROCESS CASTING PROCESS 

I 
REDUCTION SMELTING MELTING 

I 
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Fiqure 8. 
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PROPOSED TECHNOLOGICAL 'FI.OW-SHEET 
- Scrap preparation -

Main Line 

LUMP SCRAP AND-CHIPS 

QUALITATIVE, QUANTITIVE 
ACCEPTANCE 

HOMOGENOUS SLAG, 
CHIPS 

MISCELLANEOUS SLAG 
AND CHIPS 

SELECTION 

CHEMICAL 
ANALYSIS 

CHIPS 

CHEMICAL 
. ·ANALYSIS 

SCRAP "SCRAP 
PREPARATION PREP,ARATiqN 

STORAGE !STORAGE 

SELECTION 1--...... 

REFINED 
SCRAP 

CHEMICAL 
ANALYSIS 

SCRAP 
PREPARATION 

STORAGE 

HIGHLY 
CONTAMINATED 

SCRAP 

CHEMICAL 
ANALYSIS 

SCRAP 
PREPARATION 

STORAGE 

Figure 9. 
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The above mentioned procedures must be done for 
both the scraps and the lump scraps and they must 
be stored separately. 

Main flow of the preparation is shown in Figures 9. 
and 10. (see page 48., SO.). 

scrap preparation 

The received scrap - separated according to refined 
scrap and contaminated one - must be sorted and sel­
ected. 
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PROPOSED TECHNOLOGICAL FLOW-SHEET 

- Slag preparation -
Main Line 

LUMP SLAG 

I 
lcoARSE CRUSHING 

I /HAND/ 

I 

CRUSHING 
/MECIWfICAL/. 

I 
SORTING 

COARSE FRACTION DUSTY FRACTION 

I I 

METALLURGICAL STORE BRIQUETI'ING 
I 

I METALLURGICAL S'l'ORE I 

Figure 10. 
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Odd materials must be removed. Fibrous, curly 
scrap is to be crushed squeezed in baling press 
or embaled according to its physical properties. 
Crushed scrap is returned to screening, while 
the embaled one is transferred to the cutting 
shears. After chopping this material is added 
to the prepared miscellaneous material and stored 
in the store of the blast furnace. Iron is removed 
fran the small scrap of homogenous quantity and 
separated by sort using magnetic separator and the 
deironed pure scrap of known composition is trans­
ferred to the foundry store according to its comp­
osition. 

contaminated, miscellaneous small scrap and the fer­
-~ous fraction obtained fran the separator is 
briquetted in the press and stored in the store of 
the blast furnace. 

Slag stored separately based on its chemical 
grade, is prepared according to its physical-conditi­
ons. Compacts slags, having maximum diameter less 
than 30 cm, are transferred according to their qu­
ality either to the foundry store or to the store 
of the blast furnace. 

Slag bigger than the above mentioned ones are chopped 
by the cutting shears to the required size and trans­
ported to the adequate store. 

. I . 
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Bigger, curly-fibrous or hollow etc. materials must 
be embaled in the baling press to have a thickness 
of 10-15 cm. Afterwards the bales are to be cut into 
four and transported into the store that suits its 
quality. 

Slag is to be disintegrated by hand-operated comp­
ressed-air banner to a size allowing feeding of the 
slag into jaw crusher; big-sized iron and metal­
parts must be removed. Slag containing copper is 
transported into the store of the blast-furnace. 
Slag disintegrated to the required size is to be 

crushed in the jaw crusher to have a dia. of 80 mn. 
Crushed slag, dusty slags are screened. Coarse part 
7ets to the store of the blast-furnace, dusty part 
is briquetted using Cao hydrate as binder. 

The above mentioned materials are sampled in the 
store and the cu, Sn, Zn, Pb, Fe, cao and Sio2 cont­
ent of the samples are to be analysed. 

Charge is composed of material known composition and 
prepared as explained for the blast-furnace. 

. I . 
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Main Phases of the Metallurgical Technology 

The cupola blast-furnace is suitable for different 
metallurgical processes, such as: reduction melting, 
reaction melting etc. so it allows metals, copper 
melt very efficiently. cupola blast-furnace has good 
heat utilization and metallurgical efficiency. It 
is possible to obtain high-fluid slag of good comp­
osition in addition to low metal waste. As coke is 
utilized as energy-ca•rier in this instance the 
blast-furnace is the most advantageous for treating 
slag and dross. 

The metallurgical process is shown in Figure 11. 
Fuel and reducing material of the furnace is foundry 
coke, 80-110 ftlll diameter. 

Chips to be procesaed are to be prepared to nearly 
the same size. Dust and scrap are to be briquetted, 
lumpy slag and slagging medium are ~o be crushed 
and lumpy waste metal to be cut. Charge, containing 
25\ of copper as a minimum and 40\ (Cu) as a maximum 
is to be composed of the materials described above 
and fed into the furnace periodically alternating 
with coke of required quantity (see Photos 26.,29.) 

Operation of the furnace always begins with drying 
of the heart, that of the furnace jacket, if requir­
ed. For this pur.pose wood, later on coke are to be 

used. Hearth together with the burning cokes must 
be pushed under the furna~e, sticked with heat­
reaiating material •nd pressed up by the help of 
screw spindles. 
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Coke is charged into the furnace as explained, 
is burnt by the blasted air, thus heating up 

the furnace. 

Meltinq is always to be started by slag-melting. 
The slag heats up the furnace well due to its 
high thermal capacity. After the first slag 
tapping - the hearth is full of melted slag -
feeding of the metal charge, i.e. that of the 
prescribed charge may be started. Charge of such 
volume is expedient that allows feeding of coke 
of a full skip as a minimum at once, that will be 

followed by the predetermined charge of metal 
content and necessary slag forming materials. It 
is important that a suitable coke-bed be always 
in the furnace ard may be corrected by changing 
the charge or feeding extra coke. 

Thus the furnace can be operated continuously, 
it can be fed in accordance with the height of 
the charge, this later one can be checked and 
measured by hand appliances. Pressure of the blast 
air is also an indicative figure showing the chang­
es in the height of the charge. 

. I . 
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Slag is to be discharged frequently, ncdrly continuo­
usly. The metal is to be discharged periodically, when 
the hearth is full of metal up to the discharge hole 
for sla~ It can be checked when discharging the slag. 
Slag is discharged either into conic slag vessel or 
into granulator depending on the further processing. 
Should the slag be used for road or railway construction 
~s crushed ballast, the slag is discharged into slag 
vessels from which it is emptied after cooling and is 
crushed by jaw crushers. If it is intended for use as 
cleaning material for castings and metals (instead of 
sand) it must be granulated and sorted. 

Metal is tapped . into mould~Billets weighting about 
400 kg lifted from ~he moulds are ready for sale. 
If sale of such big billets is not possible, metal may 
be discharged into casting chain, too. Quantity of the 
black copper at one discharged amounts to 1000-1500 kg. 

Operation of the furnace can be checked based on the 
discharged slag. The operation is abnormal if the slag 
is not thin-liquid. It may be caused by cold run, when 
the slag is not hot enough and is not of adequate flu­
idity. This problem can be eliminated by increasing the 
coke charge; inappropriate composition of the slag may 
be the other reason. To determine the reason and the 
way of its elimination, composition of the slag must 
be known. At least quantity of the three main compon-

xsee Photos 27., 28. 

xxsee Photos 28., 31. 

. I . 
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ents - Cao, FeO, sio2 - must be determined and correcti­
on must be made adjustinq their quantiti~s. 

Samples for analysis must be taken from the discharqed 
melt. Samples must be taken from the billets and from 
the slaq periodically from the melt-jet durinq discharg­
ing. Samples are to be collected and those from one 
shift can be analysed together. 

If the slag has utilizable metal content it is to be 

tapped again. Metal billets and the samp!es are to be 

numbered, thus composition of the billets can be ident­
ifiable. It is expedient to analyse complete compositi­
on of the metal, but at least c~, Sn, Pb, Zn, Fe, Cd, 
Sb and Ni content in relation to the national standards 
or the requirements of the buyer. After solidification . 
- but yet in hot condition - metal billets are lifted 
out from the moulds by crane, and put on pallets by batch­
es (6 billets, about 2500 kg suits for one batch). Full 
slag vessels are placed in line in the workshop and the 
slag is lifted out when it is completely cooled down and 
solidified. Complete cooling takes place in 10 hours 
approximately. 

The blast-furnace has a blast area of "12 sq.m. and it 
is an equipment of cylindrical shape, supported by three 
columns. The furnace has water-cooling in the zone of 
the blast-pipes with heat-resistant walls above them. 
The bottom part is a heat-resistant cylindrical equip­
ment, supported by three columns. 

. I . 
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SCRAP COKE 
BRIO.UffiEO SLAG 

SKETCH OF CUPOLA BLAST FURNACE 
Figure 12. 
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Hearth, applyinq heat-resistan~ clay and wall-
ed of refractory bricks is c part of the bottom. It 
has the same diameter as the cylindrical part; the 
former can be placed on car and pushed under the furn­
ace amoung supportinq columns on a track. Metal dis­
charge duct can be joint in • The slag spout is formed 
above the hearth at the bottom of t~e water-cooled 
furnace-shell. Blast-pipes are led in and uniformly 
distributed around, through the water-cooled shell, 
just above the slag discharge openin~ Air is suppli­
ed to the blast-pipes from the rinq duct, installed 
around the furnace. Blast pipes starting from the 
pressure side of the blow funs, joip the ring duct. 

' -

Charge can be fed into the furnace at the upper part 
of the cylindrical furnace body throuqh a feeding 
system with bubble cup1?tMaterial is fed to this feeding 
system by an inclined hoist. Skip of the inclined hoist 
is filled by a rotary loader from the material storing 
area to be found within the working radius of the load-
er. 

Flue gases get in the water cooled pipeline through the 
annular section which is left free in the furnace mouth 
by the bubble cup and through the furnace head. This 
pipe-lin• leads to the coarse dust-separating chamber. 
After this dust-separating chamber there is a secondary-

xsee Photo 27. 

xxsee Photo 29. 

. I . 



I 

I 
I_ .. 

I 
I 
I 
I 
I 
I 
I 
I 
-1 

I 
I 
I 
I 
I 
I 
I 
I 

- 60 -

f ~rin9 equipnent to oxidize the steam of non-ferrous 
.. tals, that of coal-dust and carbon monoxide, carried 
br the flue-gases, to protect the filters. An air­
cooling system is also installed; a fan serves for 
exhausting the air-cooling system together with the 
dust-separating chamber (see Ph9t~ 30~)! Inlets of 
the 9aa-filtering equipment join in line with each­
other fran the pressure side of the fan. 

There is one fan for exhaustion from each bag-type 
filter cell with pneumatic vibration. From the press­
ure aide of each fan a pipe outlet leads to the open 
air. 

1'he flue gas cleaning system is of automatic operation, 
the final unit, i.e. packing of the ZnO-containing 
powder ia to be carried out manually, which ait be 

done continuously. In case of trouble a sound signal 
ia given drawing attention to the necessity of inter­
vention. Instruments indicate the defect. Structure 
of the dust-separating system joining the blast furn­
ace ia shown on FiC)Ul'e i3. 

. I . 
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4.3. Main Phases of the casting Technology 

Flow-sheet of the cast~ng technology is shown 
on Figure 14, page 66. 

4~3.1. Induction melting 

Metal disposing of good metallurgical and casting 
properties (gas and inclusion free, hcmogenous, 
high-fluid) must be produced froa the scrap of 
different sorts and compositions. coreless ind­
uction furnace is the most suitable one for this 
purpose. This type of furnace is easy to put out 
and put into operation and different copper-alloys 
can be manufact..ired in it. 'l'he furnace is suitable 
for processing lumpy waste.materials and chips, 
the process of alloyinq may be performed exactly, 
superheating and temperature boldin9 are possible, 
if required. The furnace wallin9 materials is easy 
to replace. To attain the production capacity of 
400 tons determined by the Chinese counterpart, 
an induction furnace with a capacity of 800-1000 kg 
is recommended. 

The actual capacity of the furnace is influenced 
significantly by the fact tbat scrap is mostly 
chips. The composition of the liquified metal is 
to be analyzed, set to the atandard value and hold­
ing of temperature of the metal is to be ensured 
during the process of pourin9. 

• I • 
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PROPOSED TECHNOLOGICAL FLOW-SHEET 

- casting process -

RAW MATERIAL 

MELTING, ALLOYING - CHEMICAL ANALYSIS 

CENTRIFUGAL 
CASTING 

CLEANING 

ANALtSIS 

DIE CASTI!ft; SAND CASTING 

I 
MACHINING t CU'rrING FINISHED PRODUCT 

----·-------
FINISHED PRODUCT 

Fiqure 14. 

- ----- - ------------------------
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If chips are melted the complete discharging 
of the kiln is to be avoided. Charges of max. 
500 kg are to be melted. 

The required annual 400-ton castings can be 

produced in 180-200 working days, operating in 
three shifts. The balance capacity may be util­
ized depending on the demand of the market and 
the raw material available. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 68 -

The chain-type casting machine (C3) being in 
operation may be tr~nsferred into the foundry, if 
necessary. It is expedient in case if there is a 
continuous and considerable deviation from the 
standard composition in the chemical composition 
of the raw material (metal-chips) got for the 
foundry. This solution cannot be, however, recomm­
ended for a long time. 

It is worth mentioning that it is not advisable to 
install the casting machine in the metallurgical 
workshop, as discharging of the blast-furnace can­
not be made at such frequency which would be requir­
ed by the casting machine. 

4.3.2. Centrifugal casting 

centrifugal casting ensures the best qualities for 
casting bushes and thin-walled (20-25 mm) pipes 
with bigger diameter (200-400 mm). Machining allow­
ance of 2-4 mm can be achieved due to application 
of up-to-date casting technology and exact measur­
ing of the weight of the liquid metal. 

The centrifugal casting machine (e.e.m.) with 
horizontal axle allows casting of bearing bushes in 
multiple length. 

-~qulable revolution speed allows setting of optim­

um r.p.m. in case of castings with various diameters. 
Water-cooling results in quick solidification which 

. I . 
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together with the compacting effect of the cent­
rifugal force ensures excellent structure and mech­
anical properties (see Photos 34.,35.,36.). 

Copper alloy amounting to 130 tons approx. and 
brass about 270 tons can be utilized for casting 
purposes which do not fill the entire capacity of 
c.c. machinery of the foundry. The machine is easy 
to put in and out of operation. its maintenance 
does not imply any additional costs. 

4.3.3. Rod and bush casting into metal castinq dies 
/Gravity die casting technology/ 

In accordance with information received from the 
Chinese counterpart, rods (bars) and pipes are 
easy to sell on the market. The biggest demand 
appears within the range of diameters 60-80 mm. 

Th~~. technology is suitable for production of 
rods and pipes having the above mentioned sizes. 
It is advisable to choose 500 mm as casting length. 
Pouring is gravitational. Ladle containing the melt 
is h~nged on crane and transported to the pouring 
area (see Photos 32., 33.). 

When determining the quantity of manufacturing 
tools, demand of the market and volume of metal to 
be melted in one batch are to be conaid~;ed. 

Preparation of the manufacturing tools does not 
·require considerable investment. The production is 
not continuous, the technology is simple, easy to 

. I . 
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acquire, requires small place, can be easily 
adapted to the demand of the market. The manuf­
acturing tools consist of two halves in which 
suitable dimen&ions for castings are adjusted. 

Mould making and casting applying sodi\DD silicate 

Applying this method production of moulds and cores 
for various machine parts, in addition to the menti­
oned cores and inlet fillers, is possible. Advant­
age of the production method is that the dies are 
quick to cast, accurate to dimension ~d economic 
even in case os small series and unique production. 

Its further advantage: good solidity properties of 
the dies, the cores and dies (moulds) can be stored 
and they are less damagable during transportation. 
The method is suitable also for making more sophist­
icated dies. Introduction of the mould-making techn­
ology does not require considerable investment, prep­
aration of the moulding mixture is simple. 

When applying this technology the Clr\', clay-free 
froming sand is mixed with fluid sodi\DD-silicate. 
This mixture hardens under effect of co2 gas. 

Solidified castings are to be removes from the dlOUld 
box. sand is transpor·i:ed to the waste material stor­
age, the castings to the cleanin9 shop. Unnecessary 
metal parts are removed from the castin9 in the cl•an-

. I • 
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inq shop for recycling and surf ace of the casting 
is cleaned (see Photos 43.,44.,45.,46.,47.,49.,50.,51.) 

4.3.S. Machining of rod and bush castings 

Advantages offered by machining within the plant 
are as follows: 

a) Higher profit can be gained, price· of the sold prod­
ucts _is better than t~e: one of the rod and bush cast­
ings without machining (appr. 5-15%); 

b) Quality requirements may be met better as poss­
ible casting defects are revealed during machin­
ing; thus image of the manufacturer, its reli­
ability can be maintained on high level; 

c) Chips resulting from machining and being of 

known composition remain in the factory, thus 
quantity cf the raw material being at disposal 
can be increased by 10% approximately. 

A lathe is advisable to be used for machining purp­
oses, by means of which part of the castings can be 

shaped or finished. For finished goods storage and 
transportation without damages must be ensured. 
Machining can be done in existing building 'B' (s~e 
Photos 39.,40.,41.,42.). 

Note: 
Tabulated data for products of the foundry are given 
in Annexes D, E, E... ( see page 

. I . 
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GR,i;VITY C.:·.STING 

Photo 32. 

D!ES CF GRAVITY CASTI~G 

Photo 3). 
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CAST BUSHES 
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CASTING LADLE 
Photo 37. 

Photo 38. 

CASTING WITH CENTRIFUGAL CASTING MACHINE 
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M~CH!NING OF BUSH 

Photo 39. 

Photo 40. 

BUSHIES AND R~NGS AFTER M~CHINING 
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< ;::- . . . 

CAST BAR WITH PRELIMINARY MACHINING 
Photo 41. 
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SAND-MODEL PREPARED FOR CASTING 

Photo 43. 

Photo 44. 
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MAIN PHASES OF MANUAL MOULDING 
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Photo 48. 

SA..'-:D- !10ULD CAS TINGS 

Photo 49. 
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4.4. Material Testing 

The quality control is suited into the production proc­
ess of the workshops and serves qualification ot the 
finished product. 

In addition to these basic tasks such physical-chem­
ical and other test will also be carried out ~hat are 
needed only periodically according to special needs 
b~t are connected with the production process necess­
arily. 
Organization of the qualit:y control system is also 
to be established. 

Functional relationship between the labora~ory and 
the technoloqical phases is sl"..own in Figure 15. 

The new laboratory should be installed on the second 
floor of building •s•; it is ahawn in Figure 16. 

The new laboratory will be separated from the exist­
ing store and the canteen area by glass walls. The 
testing system with instruments, the mould preparat­
ory units, the balance-room and the traditional chem­
ical laboratory will be installed in separate p~em­
ises. 
A separate store will be provided for chemical agents. 

Main uni ts of the new laboratorx x 

~~gy~~~!!l_2~~!£!l_!ID!!!!20-!2!9~E91!!~!£ makes measure­
ment and detection from the followin9 metals, oxides 

. I . 

xsome internationally recoqnized suppliers: 

a) Applied kesearch Laboratories 
b) Jobin Yvon Division of Inatrwaent• SA. 
c) Philips Eindhoven 
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from prepared samples in a few minutes: 

- metal cake (sample preparation by pressing) 

- from metal powder or chips sample (sample prepar-
ation by melting) 

- from slag sample (sample preparation by crushing and 
carbon powdered tabletting) 

- from metal samples taken from the melting in accord­
ance with the requirements for analysis during the 
production process (it is also possible to determine 
possible gold (Au), silver (Ag) and mercury (Hg) 
content. 

Taking into consideration the quantity and frequency 
of the tests to be carried out annually it is only the 
sequential optical emission spectrometer that can fit. The 
sequept~al 9p~ical emiss~on spectrometer can be.replaced by 

~!~Y!~!~~QY~_QE~!9!!-~ID!!!!2Il_!E!9~~21.!!~!~x could also 
be used for similar tests. This. latter one has higher analysing 
accuracy and speed but it is by far more expen~ive than 

the sequential optical emission spectrometer and level 
of its utilization would be v~ry low. 

For operation of the sequential optical emission spectro­
me~er some equipment are necessary for sample preparation. 
These equipment have great influence on quicknesG of 
analysis and reproduceability. 

It is expedient to use ID2~!!!_ih2~2-!ID!!!!2n_!9Y!21!!Il~ 
in case of an annual quantity of 600 tons. 

. I . 

xx-ray fluorescence spectrometer 
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Level of utilization of this equipment would be 

approximately SO\, but its mobility, nearly unlim­
ited possibility of its use is very useful in scrap 
sorting. It should be noted that this equipment is 
not able to work with such an accuracy as the fixed 
optical amission spectrometer. 

It is advisable to purchase both the fixed and the 
mobile emission spectrometers from the same manufact­
urer. 

~£!g!~!2~!!_gh~!9!!_!~£!~2£Y 

It is suitable for making the necessatY tests util­
izing the traditional chemical analysing methods. 

It provides pos&ibility for carrying out the following 
test: 

- determination of moistur~ and oil-content of metal 
chips; 

- determination of alloying elements: CU, Zn, Sn, Pb, Fe; 

- determination of contaminations: Zn, Fe, Pb, Sn, Sb, 
Ni, Al, Mn and S, from 

- metal chippinqr.,· 
- metal powder, and 
- lumpy waste material 

- determination of basic component• of slag: cu, Zn, Sn, 
Pb, Fe 

• I • 
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- determination of oxides: FeO, S102• CAO, IC;(), 
Al2o3, ZnO 

- determination of compounds: PbO, zno; and elements: 
Pb, ca, s frC11D separated dust 

- a~alysis of fume gases (utiliain9 OllSAT device) to 
determine CJ••••: CO, co2• so2, a2s, llOx' o7 c12,r2 
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~ ~ Necessary Machines and Equipaent for the developnent 

I 4.5.1. ~g~!e_e~~e!~!~!2!! 
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Item Qty Denomination 

51 

52 

S3 

54 

SS 

S6 

S7 

1 Jaw crusher 

2 Rotary Breaker 

1 Belt-Conveyor 

1 Belt-conveyor 

2 Pedestal screen, 
screen aperture 

1 Ba~in.g press 

1 Hydraulic Shears 

Type kg/pc Total 
weight 

600XSOOO DID 4 SO 4"50 

600XSOOO DID 450 450 

soxso .. 

knife 
1000 J'llll 

30 60 

2500 2500 

58 1 Hydraulic Brick 
Press 100X100X200 ma 2000 2000 

Note 

Bxistingx 

Existing 

Rubber 
belt 
(portable) 

Rubber 
belt with 
ma911etic 
separator 
(portable) 

(portable) 

Existing 

S9 1 Mixer equipment 
Capacity 300 1 800 800 Portable 

510 10 Container 3 600X600X1600 m 180 1800 
Capacity: 0,6 m 

511 1 Fork Lift 
Capacity: 2 tons 

Diesel 3400 3400 

. I . 

~xisting means that the machine i.e. equipment is 
presently already available 
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Item 

S12 

S13 

Sl( 

Qty 

1 

1 

1 
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Denomination Type kg/pc Total Note 
weight 

Wheel loader Existing 

Balance car 
Capacity: 500 kg 300 300 

Belt conveyor Existing 
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I 
4.5.2. 

I 

~!~!!!y;g!~!!-~hQe 

Item Qty Denomination Type kg/pc Total Note 
weight 

I 
Ml 1 Blast-furnace, 

water-cooled Cross 
section 
of blast-

I 
ing a.area · 

2' 2 m . 

I 
M2 1 Bubble-~up for Ml 

with motor drive 

I 
M3 1 Feeder for Ml Skew 

track 
system 

I M4 1 Rotary-loader ·'for M3 Electro-
hydraul-
ic polyp-

I 
I 

grab 

MS 2 Air fan 12.000 m3/hour 1 in op-

~p:l.200 Jtl1\ hdy~o-
eration 

static pressure 1 stand-

head 3.200 6.400 by 

I M6 1 Air distributing pipeline 
system 

I M7 1 Water-cooled fume-gas 
pipe-system 

I MS Auxiliary equipment for 
operation of the blast-furnace 

I a 2 Bottom part of the furnace 
(hearth) (with re-

f ractory 

I 
walling) 

I • I • 

I 
I 
I 
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Item Qty Denomination Type kg/pc Total Note 
weight 

b 

c 

d 

e 

f 

g 

h 

M9 

a 

b 

c 

d 

2 Hearth supporting 
and moving car with 
rail track 

1 Slag-bowl supporting 
and moving car with 
rail track 

20 Slag bowls 

3 Discharging car and 
rail track 

9 

l 

1 

2 

1 

2 

Discharging die 

Lifting tools, hand­
tools 
Servicing platform 

Dust pollution cooling 
and collecting system 
with automatic control 

Rough separating unit 

After-co.nbustion unit 

Fume-gas cooling system 

Furne-gas exhausting fan 
30.000 rr.

3 /hour 
~p: 750 mm hydro­

static pressure 
2700 5400 

. I . 

Loading 
capacity: 
30 tons 

Loading 
capacity: 
2 tons 

cast iron 

Loading 
capacity: 
1 ton 

Cast steel 

Various 

Steel 
structure 

Cyclone­
system 

Refractory 
walling with 
firing equip­
ment 

Natural air 
cooling 

1 in oper­
ation 
1 stand-by 
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Item Qty Denomination Type kg/pc Total Note 
weight 

e 

MlO 

Mll 

M12 

M13. 

Ml4 

MlS 

1 

4 

Heat-insulated furne­
gas piping 

sack dust-separting 
equipment with auto­
matic dust shaking 
system, screw dust 
discharge, s~rvicing 
platform 

90 • 2 
filtering 
surf ace 

1 Air tank, air filter­
ing and handling syst­
ems for MlO 

4 Suction fan for MlO 10.000 m
3
/bour 

~p: 500 IB hydrostatic 
pressure 

l 

1 

1 

Automatic regulatin9 
system for operating 
of M9-M12 

Piping for MlO 

1900 7600 

Installed 
in the 
operator's 
room 

Span 8 m 
loading 
capacity: 
5 tons, 

crane for casting overhead 
crane with 
two uin 
girders 

4500 4500 control 
from cabin 

Notice: 

Steel structure and piping 
total -

Refractory material 
total 

• I • 

• 93.300 Ml-M14 

- 17.700 Ml-M9 
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I 
Item Qty Denomination Type kg/pc Total Note 

weight 

I 
C-1 1 Crane for casting overhead Loading 

crane- capacity 
controlled 3 tons 
f ram the span: 14 m 

I 9round 4000 4000 

C-2 1 Induction furnace core less Capacity: 

I 
soo-1000 kg -

C-3 1 Casting equipment Available 

I C-4 4 casing crucible 15 60 

c-s 2 crucible support-

I inci fork 30 60 For item 
C-4 

c-6 1 Centrifugal ~ast- horiz- 1500 1500 with diff-

I erent ins-
ing equipment on·tal truments 

for cast-

I 
ing dies 

c-7 1 Black washing for item 
and spreading 25 25 c-6 

I equipment 

C-8 2 Pre-heater for cruc-

I 
ibles and dies 3 6 Gas cyl-

inder PB 

C-9 1 Balance for measur-

I ing the weight of mechanic 200 Capacity: 
the liquid metal 300 kg 

I c-10 1 Sand-mixer with 400 400 Capacity: 
s-shovel 85 1 

I 
C-11 1 Quick cutter desk-type so so Cutting 

disc: 
dia. 

I 
500 mm 

• I • 

I 
I 
I 
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Item 

c-12 

C-13 

C-14 

C-15 

C-16 

Qty 

2 

2 

1 . 

1 

1 

Denomination 

Hand grinder 

Compressed-air 
hanner, hand-
operated 

Rotary saw 
machine 

Crane for 
moulding 

Lathe 
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Type k9/pc 

electric s 

dia.400 500 

controll- 800 
ed from 
t.he 9round 

3600 

Total Note 
weight 

10 grinding 
wheel: 
dia. 180 

Pneumatic 

500 for cutt-
ing of 
castings 

800 Loading 
capacity 
1 ton 

3600 dia. 
500xl500 mm 
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4.~.4.1. W.et analytical laboratory 

Item Qty Denomination 

Ll 2 Chemical cabinet 

L2 

L3 

L4 

LS 

L6 

L7 

LS 

L9 

LlO 

1 Gas analyzer 

1 Digital pH-meter 

1 Analitical balance 

1 Technical balance 

1 Eleccrolyzer 

1 Annealing furnace 
Inner dimensions 

Furniture for the 
laboratory 

Glassware for 
laboratory 

cupboards for 
chemicals 

Type k9/pc Total Note 
weight 

orut 

OP 111 

LBlOSl 

r.a ao2 

LR 203 

500 1000 2400X800 nm 

10 

19 

6 

12 

30 

10 

19 Measuring 
rar.~e: 

200 g, 

Readibil­
ity: O,l mg 

6 Weighing 
range: 
500 g 
Readibil­
ity: 0,01 g 

1·2 3-stand 

30 9oo0 c 
170xllOX350 

work-tJ,'le, 
cupboard~,· 
etc. 

various 
types 

1200x400 
x·1100 mm 

• I • 
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Item Qty Denomination 

Lll 

L12 

L13 

L14 

LlS 

L16 

L17 

Ll8 

1 Bench lathe 

1 Bench drilling 
machine 

1 Bench grinder 

1 Melting crucible 
(electric) 

l Sizing sieve-set 

1 Grinding mill 

l Tabletting machine 
for powder samples 

1 Milling machine 

Type kg/pc Total 
weight 

Note 

FA12 

BSM250 

llA!'/2 

200 200 for prep­
aring the 
metal 
patterns 

70 

25 

15 

13 

70 dia. 12nl'll 

25 dia. 200nlll 

15 Capacity: 
1 kg 

13 

450 720XSOO 
xll90 nm 

525 800x950 
xl300 nm 

400 lOOOXBOO 
x1350 mm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I • 
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Item Qty 

Ll9 1 

L20 1 

L21 1 

L22 1 

L23 1 

Denomination 

Metal analyser 
for Cu and slag 
analysis 

Argon gas purific­
ation system 

Voltage stabilizer 

Sorting instrument 
(metal analyser) 

Air conditioner 

Type kg/pc Total 
weight 

3520 OES 

Note 

Sequenti­
al 
Optical 
Emission 
Spectro­
meter for 
14 elem­
ents 

for item 
L-19 

for item 
L-19 

for raw 
material, 
portable 

window 
type 
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4.6. List and Description of Main Technological Machinery 

Sl. Jaw crusher - serves crushing of the slag after crush­
ing it with compressed-air hanuner 

S2. Rotary Bracker-serves for further crushing of the slag 

53-54-514. 

Belt Conveyors- serve for loading of the material to 
the milling equipment, mobile type 

SS. Pedestal screen- portable, serves sizing of the scr~p. 
handled by hand 

56. Baling Press - for baling sheets, chips and other 
scrap 

S7. Hydraulic Shear - cuts the bales 

ss. Hydraulic Brick Press - presses the copper chips that 
cannot be. baled. into brick­
form 

S9. Mixer equipment - additional equipment for S8, serves 
for mixing of the binder and the metal 
scrap 

510 £ontainer - serves for feeding the prepared metal 
scrap into the induction furnace 

. I . 
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Sll. Fork lift - for transportation of containers 
and finished goods within the factory 

Sl2. Wheel-loader- for moving of waste materials 

Sl3. Balance car - for measuring of the prepared metal 
scrap components 
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Ml. Blast-furnace 

It has a circular section"'2 sq.m. cylindrical 
shape and refractory lining and can be moved by 
carriage. 

M2. Bell cup, motor driven 

It serves for feeding and closing of the furnace. 
It ensures even distribution of the charge in the 
furnace and prevents getting of the technological 
furne-gases to the opern-air and into the shop-hall 
respectively. An electric winch serves for movin~ 
of the bell cup. 

MJ. Charging equipment 

It is an inclined skip hoist with steel structure 
serving for forwarding of the fuel of the furnace 
that of the charge onto the bell cup. It has an 
electric winch as drive. 

M4. Rotary loading equipment 

It takes the materials from the material-storage 
area of the workshop to the inclined skip hoist. 
It is a hydraulic rotary loading equipment of fix­
ed arrangement, has a radius of operation about 
6 m, and scoop clam-shell. An electric motor serv­
es for its drive. 

. I . 
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MS. Fan 

High-pressure fan or fan-unit supplying the air 
to the blast-furnace, for combustion. 

M6. Air distributing pipe-network 

It is a piping-system supplying air from the fan 
to the furnace and distributing it. It consits of 
a ring duct, mounted on the furnace, from tuyeres, 

and the supplying pipes. 

M7. Water-cooled _pipe-!}Tstem for fume-ga!i 

It is a water-cooled system for taking the fume­
gases off, made of double~walled steel pipes. It 
takes the fume-gas having temperature 150-900 °c 
when leaving the furnace to the rough separator. 

M9. Fume-gas exhausting and cleaning system 

The sys~em serving for secondary treatment and 
cleaning of the furnace gases separates, first of 
all, solid contaminations contained in the fume gases. 

M9/a Rough separator 

It serves for separation of the rough grains ta~en 
away by the fume gases from the charge. It is a bump­
er chamber or cyclone, made of steel. 

. I . 
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M9/b After-burning equipment 

It is a labyrinth furnace with refractory lining, 
installed in a stell frame, and serves for burn-
ing of the combustible components of the fume gas, 
causing pyrophoric characteristics of the flue dust, 
separated without treatment. 

M9/c Fume-gas cooling equipment 

Multi-step air-cooling equipment built of steel 
pipes for cooling of the hot fume qas, leaving the 
after-burning equipment and having high dust-cont­
ent, so allowing feeding of the gas into the sack­
filter. 

M9/d Exhaust fan 

It serve~ for exhaustion of the fume-gases of the 
blast furnace as well as for neutralization of the 
air resistance of the installed pipe-system, that 
of the rough separator, after-burning equipment and 
the fume gas cooling e~ipment. It pressure (deliv­
ery) side joins the chimney and the sack dust-sep­
arator respectively. 

M9/e Heat-insulated fume-gas pipe 

It is a heat-insulated steel pipe leading the fume­
gas cooled to 130 °c to the sack filtering equipment. 
Heat insulation is required to avoid further, excess­
ive cooling and condensation of the steam vapour. 

• I . 
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MlO. Sack dust-separator 

Double-spaced ~teel chambers, equipped with 
filter-cloth tubings, set against frames made of 
steel wires. Leading the fume gases through these 
chamb~rs, the filter cloth removes the solid parts. 
Dust is removed f rcm the filter-tubings compress­
ed-air impulses injected into contraflow. Dust 
fallen down to the bottom of the chambers is removed 

by worm conveyor. 

Mll. Air compressor, and compressed air tank 

The former serves for production the latter for 

storing of the compressed air, required for the 
pneumatic systems operating ehe dust chambers. 

M12. suction fans 

They exhaust the purified fume gas from the dust 
filtering chamber and take it into the trumpet. 
For each chamber there is a suction fan installed. 

Ml3. Automatics for regulation 

It is a system for co-ordination of operation of 
the entire fume-gas exhausting and purifying syst­
ems, for measuring and recording of the required 
parameters. operation of the adjusting units and 

for signalling of defects. 

. I . 
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MlS. Casting cran~ 

It is an overhead crane 5 t. serving the blast 
furnace and transporting hot sl~g and metal with­
in the hall. It is operated from cage. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

- 105 -

Cl Casting crane 

It performs lifting within the shop, it is capable 
of moving in three directions. Charging of the ind­
uction furnace and the casting are done using this 

crane. 

C2 Induction furnace 

It serves for melting the metal scrap and prod­
uction of copper alloys. 

Technical characteristics: 

- crucible capacity: 

- melt capacity 

- number of the 

. . 

melting crucibles: 

- overall dimensi­
ons of the furn­
ace body 

- input capacity 

. . 

. . 
- melting frequency: 

- titling of the 
melting crucible 

- cooling system 

max. 1000 kCJ of melt 

1000 kg/Hr /approx; /bronze/ 

2,1 of them being in use 

1800 x 1500 x 1400 mm 
/length x width x height/ 

390 kVA 

500 Hz 

hydraulic 

clo•ed system with recycling 
and water/water heat exchanger 

• I • 
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Casting equipment 

It serves for baling · of the melted metal. It is 
a spliced chain, to which baling casting dies are 
fastened. It can be moved step-by-step after a 
casting die have been filled. Its utilization in 

production is eventuai. 

Casting crucible 

It is capable of holding approx. 300 kg of melted 
metal and serves for casting of the liquid materi­

al into the casting die. 

Crucible supporting fork · 

It serves for reliable and safe handling of the 

crucible. 

Centrifugal casting machine 

A casting die is fastened along a horizontal shaft; 
the former is rotated by an electric motor with 
variable speed. The outer side of the dies is water­
co·~led. The liquid metal is poured into the die 
through the running gate. The equipment has prot­
ecting sheeting. A black waste agit~ting and spread­
ing equipment belongs to tl'.e spin casting equipment. 

Technical specification: 
- maximum casting diameter 
- maximum casting length 

- maximum balanced load 
- top speed 
- drive power 
- avarage total load 

. I . 

500 mm 

600 mm 

1400 kg 
1200 RPM 

8 kW 
1300 kgs 
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C7 Black waste agitating and spreading equipment 

It serves for coating the casting die of the spin 
casting equipment with black waste and for prev­
ention of settling of the black waste. 

ca Pre-heater for crucible and dies 

It serves for pre-heating of the casting crucible 
before tapping 4nd of the die respectively before 
casting. It can be oil- or gas-fired type. 

C9 Balance for me;suring the weight of the liquid 
metal 

It serves for exact measuring of the weiqht of the 
liquid metal; it can be installed on the crane, or 
on the ground level; ~t can be either mechanic or 
electric. 

ClO Sand mixer 

It serves for production of water-glass and sand 
mixture. 

Cll Quick cutter 

It removes the runner tunning system's parts of 
the castings. It is a motor-driven equipment with 
high number of revolutions (3-4 thousands) and 

• I • 
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plastic disc on the desk of which tha casting 
can be fastened. 

Cl2 Hand grinder 

It is a grinder setvinq for removal of smaller 
casti~gs' parts, it has electric drive (hiqh 
number of revolutions, 4-5 thousands) plastic 
disc and hand-operated. 

Cl3 Hand-operated compressed-air hananer 

Hand-operated, pneumatic appliance, serving for 
removal of burned sand etc. 

Cl4 Rotary saw 

Serves f~r :utting off of big-sized pads. In case 
of castings having smaller diameters f ram saw and 
quick cutter respectively can be used. 

ClS Crane for moulding 

It is a simple l:fting device, controlled from 
the ground for moving of mould boxes, and joining 

of the mould-halves. 

Cl6 Lathe 

It serves for cutting, for rouqh machining and 
f 1nishin9 of cast rods and tubes. 

. I • 
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L 19 Metal analyses: sequential optical emission spectro­
meter 

Spectrometer for the quantitative determination of elements 
by direct photo-electric measurement of cha~acteristic 
wavelengths. 

Vacuum version 

Consisting of: 

SEQUENTIAL SPECTROMETER 

with 1080 limn grating. Consisting of: 

Fully co1nputer controlled monochromator that permits 
measurement of any wavelength in the range of the spectro­
meter • 

..>ptical system permits rapid and precise (less than plus/ 
minus l micron) positioning for wavelength peak mea.sure­
ment. Movement from ~ny wavelength to another i'I less than 
2,5 seconds. 

'l'Wo programmable photomultiplier tube• of different spect­
ral sensitivities. Proqrannable filter holder to suppress 
unwanted orders. 

EXCITATION STAND AND SOURCE 

~~92D:!~!D~ 

Including one table, electrode holder assembly and water 
cooling system. 
- l additional table and electrode holder assembly 

. I . 
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~!gb_E!l2!~i~!2n_(!~!-!2!!~! 

400 Hz - with High Energy Pre-Spark (HEPS) 

INTEGIU.L MEASU!tING ELECTRONICS SECTIOll 

Microprocessor based electronics for control of the 
instrument. 

Status measuring module 

SPECTROMETER AUTOMATION SYSTEM 

consisting of: 

MICR0-85 Microcaaputer System 

with: 

- 64k bytes of memory 
- 2 serial asynchronous lines 
- Dual drive 5.25" floppy-disk unit (512k .. bytes/drive) 

Graphics Visual Display Terminal 

for black and white graphics. 

Printer Terminal 

250 car./sec., without keyboard. 
Paper width: max. 2~.l cm 

Analytical software for spectrometer 

Analytical aof tware packa9e aa per software product desc­
ription. Include• SAS/STORING for result atora9e and retri­
eval. 

GRAPHICS 

Support of graphics visual display terminal for presentation 
of calibration curves and waveleft9th scans. 

• I • 
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S. FEEDSTOClt TO THE DEVELOPED FACTORY 

In case the development will be realized the total 
annual feedstock to the factory is shown in the Shankey­
diagram (Figure 17.). 

The most important annual data from the diagram are as 
follows: 

Inputs 

Purchased slag 
Purchased scrap 
COke 
Slag-formers 

Products 

Black-copper 
billet 

Copper-based 
foundry product 

. . 

. . 
: 
. . 

. . 

. . 
Separated, 
marketable dust 
(with ZnO content) 

1,400 tons, copper content: 420 tons 
750 tons, copper content: 525 tons 
600 tons 
500 tons 

830 tons, copper content: 620 tons 

400 tons 

200 tons 

Slag, scrap, lumpy metal waste containing copper are 
delivered to the factory for processing. After prep­
aration, explained in the foregoing parts, material 
is fed into the metallurgical furnace in a form suit­
able for further processing. 

. l . 



--------------------
SIIl'ltED SLAG 20o t~. Cu S to 

COIE 600 to 
SLAG FORMING 
MATERIAL 

500 to 

Annual material quantity 
Proposed 

BOUGHT SLAG 1400 to, Cu 420 to 

BOUGHT SLAG, PREPARED 1400 to, 

BOUGHT SCRAP 750 to, 
Cu 525 to ' 

.. SCRAP 
319 ~o; 
Cu 244 t\1 BOUGHT 

SCRAP [=========::~~~==~~~~~~~f"-~~~~~~~~~~~~~~~1 ,431 to, 
Cu 281 to 

I I I I I ) I 

~u 420 to 

METALLURGICAL SHOP 

FLUE GAS 
249 to 

Aux.Hat. 

BU.Cl COPPER 830 to, 

Cu 620 to 

SLAG 1500 to, Cu 40 to 

:3 

CAST 11 ~ ODUCT "'"' 
270 to ~ I 70 to; Cu 6 to 

70 t0¥1111 """" 
Cu 8 to _-

EXT.DUST 200 t 
(ZnO) Cu 2 t 

Figure 17. 

.... .... 
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Small mixed scrap with chemical contamination and 
small ferrous waste are transferred to the storage 
area then to the blast furnace having been briquetted. 

Lumpy waste is to be stored seprarately according to 
the chemical content after crushin. 

Fibrous, strip-like materials musb be embaled in the 
baling press; the ~les must be cut to the sizes allow­
ing feeding, then stored and utilized. 

The copper-rich slag is crushed and transferred to the 
storage area. Dusty, small-size fraction, arising from 
crushing is briquetted using lime hydrate as binder. 

The foundry is capable of producing approx. 130 tons of 
copper and approx. 270 tons of brass as foundry prod­
uct from the raw material being available. These two 

types of raw material have different physical forms: 
chips, needle-form scrap and lumpy waste. 

These scrap and wastes are prepared, as explained so 
that they would be suitable for feeding into the induc­

tion furnace and for melting. 

Chips arising when rough-machining the cast sleeves 
and pipes are of high quality and known composition 
so they may be recycled to the production process. 

. I . 
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Elements of the charging system forming during mould 
casting are also very valuable raw materials being of 

known canposition. 

Classification of the produced products according to 

standards 

In accorclance vith tr,e SRRUC's investigation foundry 
billets with standard markin~ ZBPbD59, ZBSn 060-1, 
ZQSn 06-6-3, ZB62, ZB68 meeting the stipulations of 
the Chinese standards are required by the market. 

It is probable that only ZQSn 06-6-3 is suitable for 
billetting because of the contamination of the waste 
material, as the stipulation ·i'<' _: \:ontamination is 
very strict. All the above indicated types of alloys 
can be however, ·produced from pure waste materials 

of copper chips by alloying. 

In the field of castings production ZB62, ZB68, ZBPb 
59-1 and ZQSn 6-6-3 castings of standard composition 
are required. These material-qualities are easier to 
produce as the allowed impurity values are higher, 
allowing prcxluction from waste material. (Except 
casting ZBPb 59-1 as it must not contain Sn as impur­

ity.) 

In addition to the above mentioned products gears made 
of alloy ZQSn 8-4, and ZQSn D 7-0,2 phosphor bronze 

• I . 
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rods are in demand. The former ones may be produced 
of waste material, tbe latter ones need addition of 
copper scraps. 

5.3. !!~-!!!~-!Y!!!!!~-~~!~!!!!_!2~-~b~-~~!!!~9: 
!~!l-~!~b22-~-~b!_f2~ 

scrap metal and slag containing metal as raw material is 
p:ov)ded by the collecting network of SRRUC. Slag form­
inq materials can be purchased from the local market, 
but we could not collect information~in details. 

Metallurgical workshop 

Recycled slag obtained 
from production, drossing 

Purcha.r:ed slag 

Purchased. prepared 
metal waste 

!!!!!!!!~-'!!~!~!!!! 

Slag forming materials 

Qty 
tons/year 

230 

1400 

319 

500 

. I • 

copper content 
(tons) 

11 

420 

244 
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I 
I Foundry 

I ~~-~~!£!!!! Qty Copper content 

I tons/year (tons) 

Purchased, prepared 431 281 

I metal waste 

I !!!2Yi~9-!Y!!!!!r? 
materials ---------

I Alloyinq additional 19 
material~ (e.g. Zn,Sn) 

I Slaq forming materials 20 

Reduci~g materials 4 

I Grain fining materials etc. 1 

I 5.4. !!!g~£ig_~2'!!£ 

I Built-in output l,CX>O kW 
- 350 kW ( 10 kV) 

I - 650 kW ( 380 kV) 

Simultaneous peak 680 kW 

I Averaqe load S50 kW 

I 
Elec~ric power consumption 4,900 kWh/ton 

I 
S.S. ~!~!£_§yee!Y 

l m3/hour Industrial water (nominal) 

I Temperature min. 10 ; max. 2S OC 

I . I . 

I 
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Recycled water 

Pressure 

Water consumption (recycled) 

capacity 

Pressure 

capacity 

Consumption 

Power supply 
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20 m3/hour 

min. 4 kg/aa2 

4-6 m3/ton 

there is no need for 
expansion 

6 kg/aa2 

loo NrD3/hour 

Pipe network is to be 

constructed 

150-180 m3/ton 

The existing electric power supply system, ensuring 200 kW 
is expedient to be replaced by a new one to be c;onstructed 
from the transformer substation to the consumers. A new 
distributing switch must also be installed in the plant. 
It is expedient to provide power supply for the induction 
furnace from 10 kV thus it is reconmended to supply elect­
ric energy from the existing distributing-transformer sub­
station to the foundry through underground cable. 
Expansion may be realized gradually in accordance with 
develo~nt. 

. I . 
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Water supply 

A 1 m3/hour increase in the required water quantity 
over that used mainly ir- the wellf are premises of the 
workshop now is to be considered. this additional 1 m3 

does not involve any problem. 

For cooling of the new technological equipment a closed 
recirculation system is reconmended. For cooling the 
water fed back, a heat-exchanger of water/water system, 
and cooling towers with air circulation are to be ins­
talled. For storage of the secunder water a basin must 
be built, but a water-tower may also be suitable for this 
purpose, as it may also serve increasing of pressure. 
Pumps can be installed in the premise 'D'. A storage tank 
and a cooling tower to be installed on the third level of 
the building 'B' may also be considered. This solution 
also ensures th~ required quantity of cooling water for 
a duration of l hour approximately in case of mains power 
cut-off. 

Similar solutions are applied at several industrial palants 
in Chine and the structure of the above mentioned build­
ing is suitable for this purpose. 

Sewage collection and disposal 

The existing sewage collecting and disposing syst~m will 
suit for the future requirements as well thus there is 
no need for expansion. 

. I . 
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Compressed-air supply 

The compressed air supplying syst.em is adequate in 
its existing ~orm quantity of air required for smoke 
chambers anQ slug crushing can be supplied by the 
existing compressors. A pipe-line for the cleaning work­

shop must be built. 

A stand-by compressor is to be provided. 
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6. MANPOWER DEMAND 

Scope of work 

Scrap preparation 

Metallurgical 
workshop 

Foundry 

Laboratory 

TOTAL : 

6 • 2 • ~2!2Y!!! 

Scope of work 

Head of workshops 

Technicians 

Foreman 

Clerk 

Head of Laboratory 

TOT AL 

- 120 -

Skilled 
worker 

12 

12 

24 

Engineer, 
technicians 

2 

2 

6 

1 

ll 

Trained 
worker 

4 

12 

10 

4 

30 

Unskilled 
worker 

4 

4 

Administrative 

2 

2 

. I . 

Total 

4 

24 

26 

4 

58 

Total 

2 

2 

6 

2 

1 

13 
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The following chart shows the s\U11'Dary of the capacity, load 
and necessary working hours in the various scopes of work: 

Scope of work Capacity Approximate 
extent of 

Annually Actually utilization 
(tons) (tons) (\) 

scrap 
preparation 3-4,000 2,150 70 

Metallurgical 
sh~p 3-4,000 830 25 

Foundry 5-600 400 70 

Laboratory 100 

TOTAL . . 

Speci!ic use of working time for the final product: 

74,400 working hours 

1,230 tons 
~ 60 wh/tons 

Annual 
working 
hours 
needed 

6,720 

14,400 

43,680 

9,600 

74,400 
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7. POSSIBILITIES OF ACCOMPLISHMENT OF 'l'HE PLANT 

7.1. !£21!Et_e!!2£!P~!2n 

The technol09ical improvement of the present copper waste 
collecting and processing plant will bring about consider­
able advancement in product quality and production struct-
ure. 

Before actually st~rtinq such developnent, it is reccnn­
ended to improve the present conditions first, i.e. to 
renew the existing reverberatory furnace and to correct 
the system of flue gas removal. 

As the amount of wastes is continually increasing, it is 
necessary to gradually introduce the new preparation 
technology as a :,asis for further developmental measures. 

The application of mould casting techniques (which would 
not disturb the operation of the reverberatory furnace 
will result in the production of new products. 
The induction furnace to be applied for the melting proc­
edure creates flexible capacity concerning the processing 
of varying-quality and -composition raw materials, on the 
one hand, and casting requirements, on the other hand. 

NCtWadaya, there is much demand for solid rods and tubes 
made by gravity dies casting and its introduction as soon 
as possible ~'& become a necessity due to such features 
as the simplicity and low capital intensity of production. 

~ording to plant visits and information re~eived from 
the C~inese counterpart 

. I . 
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China has qreat traditions in the field of cast mould­
inq, so the expert staff for shaped casting producti­
on can easily be made available, and shaped casting 
products are at all times much in demand (not only sho­
uld industrial applications be taken into account but 
it is also expedient to satisfy the increasing demands 
for art reproductions, plaquettes, etc. marketed conm­
ercially or for tourists). 

A further step of development is to introduce centrif­
. ugal casting process into production. This would help 
the plant meet even more sophisticated demands as reg­
ards both sleeves and bush castings. 

Simultaneously with gradual expansion of waste collecti­
on, a considerable qualitative change should be 1DAde 
during metallurqical processing or, if development studi­
es unambigously reveal the reliable raw material source, 
the shaft furnace should· be installed during.the re~erb­
eratory furnace has previously been pulled down. 

The new flue gas purification system will be able to re­
tain the valuable by-product (ZnO dust) and, at the same 
time, will prevent the environment from being polluted. 

The product (black copper) of metallurgical shaft furn­
aces is used as a raw material in copper refining plants, 
and its improved quality leads to better economic results. 

. I . 
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The estimated production costs, incomes and profits after 
the completion of the development are included in Annex G 

(page 
Data on prices. cost factors and other relevant information 
have bee~- provided by the Chinese counterpart (Annex C, page 

7.2. Supply System 

The expansion of supply systems should be planned with 
special care, taking into account the varoius stages 
and complexity of development. 

The costs are highly dependent on the basis supply of 
potential sites as well as of the stage of development 
and technical parameters of the supply systems. 

When planning electric power supply for the finally 
selected site, it is of great importance to obeserve 
the induction furnace supplier's instructions about 
the supply of the furnace transformator. The distrib­
ution system should be built accordingly. In our pres­
er.t project, the applicable supply is 10 kV. 

Concerning water supply, the location and shaping of the 
reservoirs can and should be chosen from among several 
possibilities, based on the characteristics of the site. 

The water drainage system (industrial sewage, precip­
itation) does not require expansion in the Jan Pu plant, 
except that some new junction and connection points 

should be developed. 

• I • 
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As the consumption of compressed-air is inconsider­
able, the present facilities will meet the requirements. 

7.3. Material Testing System 

The reccmnended material testing system is one of the 

most up-to-date systems in use today and, at the same 
time, it is not uneconaaic. 

The apparatus used for chemical analyFis is capable of 
performi~g a wide range of tasks and. toqether with the 
'traditional' chemical laboratory, can adequately satis­
fy the daily and long-term requirements of the plant. The 

laboratory equipment can provide for the quick and acc­
urate chemical analysis of products at the interim phas­
es of production and that of the end-product, whi~h is a 
basi requirement for active intervention in technoloqic­
al processes. 

7.4. Training and Education, Timing of the Project 

The CJUidelines for introducing the metallurgical, casting 
and material testing procedures discussed in the chapter 
about development may not b'! ccrapletely unfamiliar tG 
workers operating in the existing plant, although they 
involve the adoption of some processes not having been 
applied so far. 

• I • 
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In order to acquire the necessary know-how and experi­
ence, it is reconnended to form groups. The workers 
may be trained either in foreign plants (reasonably in 
one of the supplier's plants who delivered the equip­
ment o:!' the technological know-how) or in the already 
finished Chinese plant, under own circumstances, with 
the assistance of invited experts. 

It is advisable to involve in the assembly operations 
those workers who will later work with or maintain the 
equipment and machines. 

As far as the chemical laboratory is concerned, it 
should be noted that, during (simultaneously with) the 
installation of the photoemission equipment, the experts 
of the supplying firm can carry out both theoretical 
and practical education or training, resulting in high­
er training efficiency ~or the worke~s and lower costs 
for the investor. 

The project as a whole should be performed by adequate 
expert teams, embracing all the activities from start­
ing of the project to its final inauguration. 

Concerning the work, the following expert's activities 
or tasks were taken into account: 

- Project Co-ordinator 

- Foundry and Metallurgical Expert 

- Training Instructor 

. I . 
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- Ad-hoc Consultants 

- Comprehensive Engineering~ Design and Planning 

- Training of Supervisory Technical Staff 

- Training 

- Training 
Fellowship 
Study-tour 

According to our calculations, the number of people 
and their working hours required for the.performance 
of the above tasks accounts for 100 manmonths. 

The ti.- requirement of the project is 36 months 

(see Figure 11.) 

In order to acquire the proposed technology the follow­
in9 training progranae is reconmended: 

Denomination 

- Handling of furnace, 
smelting, casting 

- Handling of flue-gas 
cleaning-system 

- Electrical and 
pneumatic maintenance 

"Remark: 

Duration 

4 trainess x (3+4)m 
= 28 m/m 

2 trainees x ( 1+2)m 
= 6 m/m 

2 trainees x (l+3)m 
= 8 m/m 

• I . 

Place ofx 
training 

A+B 

A+B 

A+B 

A - Training in the premises of the Supplier 

B - Training in the newly eatabliahed shops of SRRUC 
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Denomination Duration 

£!!~!!!9_!h22 

- Handling of induction 3 trainees x (1+4)m 
furnace, smelting = 15 m/m 

- Preparation of moulds, 3 trainees x (1+3)m 
casting = 12 m/m 

- Centrifugal casting 2 trainees x (1+2)m 
= 6 m/m 

~~!;!!!-~!!~!!!9_!~;!~2£? 

- Handling of spectro-
meter 4 trainees xlm 

= 12 m/m 

T o t a l 

Xaemark: 

Place or 
training 

A+S 

A+B 

A+ B 

B 

87 manmonths 

A - Training in the premi!ie& of the supplier 

B - Training in the newly established shops of SRRUC 
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8. CAPITAL REQUIREMENTS 

'l'he cost estimate of the building erection and infra­
structural investments is based on verbal, local inform­
ation received and on-the-spot experimental data collected. 

'1'he prices of machines and equipment are calculated, i.e. 
estillated on the average international market prices 
prevailing in the period of December, 1988 - April, 1989 
of identical or siailar machines with same or similar 
parameters. '1'he prices are to be understood C.I.F Shanghai. 

WbeD calculatinCJ the machines to be manufactured locally 
expenses have been based OD cost norms and factors prov­
ided br the Chinese counterpart. 

8 .1. Conatruction 
------------

'1'be following construction works mut be carried out in 
the course of development: 

Technological hall 'A' 

- The roof structure of the hall must be elevated in 
bays C8-9 and D8-9 respectively(+ l.~m). 

- const~tion of new columns; BS and ~8 for the crane truck. 

- Erection of new crane track consoles on columns A6, B6, 
C6, D6 and AB I BB, ca, D8 respectively. 

- construction of a new roof, protecting smoke chambers 
against rain in bays CS-6 and DS-6. 

- construction of foundation for the blast-furnace 2.5 x 
2.s ... 

I . ; . 
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- Construction of foundation for the induction furnace 
8 x 5 m. 

- Construction of foundation for the flue gas exhaust­
ing system - 14 x 10 m. 

- General reconstruction of building inside and outside 
(glazing, replacement of the rain gutters etc.). 

Hall 'B' 

- New laboratory on the second floor of the building, 
floor area: 16 x 5.5 m and 10 x 10 m. 

- Room for the spectrometer: air-conditioning applied 
to windows with darkening possibility for the windows 
and insulating covering for the floor. 

- Traditional laboratory (wet chemical room) with cold 
flooring, tiled walls, two basins, hot-cold water, 
ventillation by fans are required. 

- Balance-room: a room with warm flooring and air-cond­
itioning. 

- Chemicals' store: with cold flooring and continuous 
ventillation. 

- Patterns' store: with warm flooring, it is used also 
for off ice purposes 

. I . 
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Building 'C' 

It se1ves for slag preparation, does not require const­
ructing work during expansion. 

Building 'D' 

Premise of the existing laboratory will be transfered 
for other purpose, the switch-room, next to the labor­
atory does not require any extension. 

Builjings E, F, G, H do not require any expansion in the 
course of development. 

Supply with recirculated cooling water: 

Required pumps and coolers etc. can be installed on the 
covered ared 'D'; for installing of the storage basin, 
cooling tower etc. several solutions are possible. 

Electric power supply: 

The development does not require construction work, for 
cable laying trenches are required. 

Compres~ed-air supply: 

It does not require construction work. 

. I . 



I 
I 
I 
I 
:I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-133 -

gstimated construction costs: 

Reconstruction of the technological hall 

Laboratory 

Cooling water supply 

Electric power supply 

Construction work total : 

USO 110,CX>O 

USO 20,000 

USO 60,CX>O 

USO 25,CX>O 

USO 215 000 --------.L---
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8.2. Technological equipment 

Main items of the production plant are as follows: 

Scrap preparation 

Metallurgical shop 

Casting shop 

Material testd.ng laboratory 

Technological. equipment total: 

8 .3. Auxiliary equipment 

Water supply 
Electric supply 

USD 

USD 

USD 

USO 

USO 

total: 

8.4. Other costs 

Engineering, know-how 

77,000 (see 

460,000 {see 

550,000 (-see 

34"6,000 (see 

1,433,000 

USO 55,000 
USO 180,000 

USD 235,000 

chapter 

chapter 

chapter 

chapter 

USD 265,000 

8.5. Summary of capital requirements 

Construction· 

Technological equipment 

Auxiliary equipment 

USD 215. 000 

USD 1,433,000 

USD 235,000 

4.5.L' 

4.5.2. 

4.5.3. 

4.5.4. 

Other costs ~---------u_s_o ___ 2~6~S~,~ooo.:.:. ______ _ 

Grand total (rounded) USD 2,250.000 

. I . 

Remark: 
' 

Prices are subjec,t to confirmation with suppliers 
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ANNEX A. 

Page 1. 

Summary of the existing infrastructural 
faci~ities of the Yang Pu Smelter 

1. Electric power supply 

Recently used power 

Possible maximum of the 
usable power 

Parameters of electricity 

Voltage fluctuation 

Power cut data 

2. Water supply 

Quality 

Recently used quantity 

Maximum c4pacity of the 
suppl~· system 

Main tub~ size (steel tube) 

Pressure (nominal) 

. I . 

80 kW (permitted) 

200 kW 

3/380 v 
SO Hz 

+3, -10 ' 

1-2 occasions I month 
12 hours I events 
announced 24 hours 
prior to cut-off 

industrial water 

1.2 m3 /h'.">ur 

8 m3 /hour 

dia. 4 inches 

0.6 bar 
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Hardness (CaOreff) 

Slurry content 

Running (hot) water for baths 

ANNEX A. 

< 250 mg/l 

<0.008 g/l 

Page 2. 

for 110 workers/day 

3. s~wage water collection and treatment 

Present method of sewage water 

Main collecting tube size 
(ceramic tube) 

Present quantity of sewage water 

Present quality of sewage water 

Transmission of the sewage water 

4. Compressed-air supply 

Present capacity 

Nominal pressure 

Network 

Type of equipment 

. I . 

without cleaning 
system 

dia. 24 inches 

1 m3 /hour 

waste water from slag 
washing, from bathes, 
Wc-s and precipitation 

channel (river) 

54 Nm3/hour 
(maJtimum) 

6 bars 

no 

Mobile for painting 
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5. Transportation supoly 

In-plant transportation 

- vehicle (2 pieces) capacity 

- scoop shovel (1 pi~~~> capacity 

External transport (hired vehicle) 

6. Capacity of storage of materials 

Raw :naterials 

Finished products 

ANNEX A. 

Page 3. 

5 t + 2 t 

3 t (mobile) 

2-3 tracks (10 tons} 
1-2 occasions/year 

min. 40 t ; max. 250 t 

min. 20 t : max. 200 t 
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Results of audits and examinations 
on site 

B. 

Page 1. 

First batch inspection Date: 29.10.1988 

Raw material: p.m. shift 

Bronze chip and bronze powder 

2.00-2.so 

The shift was started with the feeding of the furnace. 
The fed material was mainly bronze chip, with some less 
bronze powder and lump bronze scrap. Feeding was perf­
ormed by the above discussed method so that the chip and 
powder would be mixed during feeding. 

2.so -
They started heating the furnace. During the heating proc­
ess, the stack of raw materials was spread twice by hand 
tools. 

7.25 -

They skil'll'fted out the upper part of the slag - about 120 
kg - and alloyed into the melt 120 kq of Zn in metal scrap 
form • The remiaining part of the slag was definitely kept 
in the furnace during the full batch time. 

7.40 -

They started tapping down the melt into the ingot moulds 
of the casting conveyor. During this procedure, the coal 

. I . 
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ANNEX B. 

Page 2. 

burner was working permanently. The tapping was finish­
ed at 8.30. Inside the furnace. t:here remained 3-5 cm 
thick slag which covered the bottalll of the furnace. 
At the end of tapping. the coal burner was stopped, so 
the temperature of the slag decreased and the slag bec­

ame pulpy. 

No auxiliary material was used for the melting proced­
ure of the batch. 
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second batch inspection 

Raw material: 

Brus chip 

6.00 - 6.45 

ANNEX B. 

Page 3. 

Date: 31.10.1988 

a.m. and p.m. shift 
/the data relate to 
the a.m. shift/ 

The furnace was fed in two steps. First, at startinq, 
the upper part of the brass chip (3505 kg) and sane 

slag (470 kg) - pretty irony - were put into the furn­
ace in the above discussed way. 

6.45 - 10.25 

When the full amount of the material had been •lted, 
they shovelled the rest of the chip (555 kv> across the 

5laner door into the furnace; during this work, the coal 
burner waa stopped heating. 

10.25 a.m. - 1.00 p.m 

When the total amount of the batch had been melted, they 
skinned the upper part of the slag and then started tapp­
in9 the melt. 

The surf ace of the ingots showed grey colour and it was 
easy to break; the colour of the broken surface was qrey­
yellow. All these reflect the high impurity content of 
the in9ots. 

During the melting procedure, no auxiliary material was 
used. 

. I . 
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ANNEX B. 

1.00 - 1.55 

From the finishing of the tapping procedure to the 
beginning of the p.m. shift, the furnace heating was 
stopped, so the furnace considerably cooled down. 

Page 4. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 142 -

Third batch inspection 

Raw material: 

Enriched slag 

6.00 - 6.45 

ANNEX B. 

Page 5. 

Date: 01.11. 1988 

a.m. and p.m. shift 
(data relate to the 
a.m. shift; 

The total amount of the raw material was fed into the 
furnace - 16 hand cars with 3 shovels of fluorite min­
eral on each as slag-forming auxiliary materials was 
put thereinto. 

This batch consisted of 5-8 mm diameter slag granules 
with a lot of metal-impure bronze and iron pieces. 

6.45 a.m. - 0.45 p.m. 

They started heating the furnace. When most of the batch 
had been melted, they spread the material and then skinn­
ed down parts of the slag. This procedure was repeated 
5 times between 9.15 and o.45 p.m. 

The skimmed slag was cooled by water and then taken out 
from the smelter's hall. The skimmed slag contained a lot 
of metal drops. 

0.45 - 1.40 

They proceeded with the tapping of the ingots. The second 
shift immediately started work. 

• I • 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 143 -

Material and metal balance of the 

inspected batches 
(Annex to Cha~ter 2. page ) 

1. First inspection 

Material Weight (kg) cu (\) 

Raw material 6040 

Alloying elements 120 

Ash content of coal 
powder 117 

Total 6277 

Oil and water content 
of raw material 120 

Skinned slag 

Extracted dust 

Other losses 

Ingot 

T o t a l 

120 

80 

243 

5714 

6,277 

85.1 

9.61 

85.S 

. I . 

B. 

Page 6. 

cu (kg) 

5143 

5143 

11.S 

246 

4885.S 

5,143 
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2. Second insoection 

Material 

Raw material 

Auxiliary material 

Ash cont:ent of 
coal powder 

Total 

Oil and water content 
of raw material 

Skimned slag 

Extracted dust 

Other losses 

Ingot 

x 
Remark: 

Total 

- 144 -

ANNEX B. 

Page 7. 

3. Third inspection 

Weight Material Weight 
(kq) (kg) 

4530 " 4115 

" 230 

117 " 156 

4647 4501 

226 II 

1450 II 2320 

150 II 80 

321 " 489X 

2500 II 2590 

4,647 4,990 

Some slag and melt always remain in the furnace which 
causes errors in the calculations. 
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ANNEX B. 

Table Page 8. 

Main data of the inspected batches 

No. of Raw material Amount Alloying Ingots Fluorite Coal Black Extrac Yieldx 
inspection elements stone Slaq powder coal ted 

dust 

1 Red alloy chips 6040 120 5714 - 1,0 900 180 80 1057 
and powder Zn 

.... 
~ Brass chips 4530 2500 1450 900 150 150 1812 - -

a.m. 
--

2 Brass chips 4695 2550 1500 720 150 150 1841 - -p.m. 
-

3 Enriched slaq 4115 2590 230 2320 1200 200 no data -a.m. 

--
3 Enriched slag 4140 2070 250 1970 720 290 no data -p.m. 

--
Remarks: x - yield relates to 1 t of final ingots 

- all data are qiven in kg .... .. 
I.II 
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Page 9. 
Shankey-f igure related on the first inspection 

feeding 
ataru I 
1422 

Bronze chips 
and powder 

6040 kg 

SMELTING PROCESS 

Bronze ingot 
5714 kg 

1 2 

f 
I I 

heating 
starts 

3 

Time - diac;iramme 

coal poWder ·900 :-kg· 

Alloying Zn scrap 
l&===========::z 120 kg 

Flue gas 

787 kg 

Oil + water content 

120 kg 

. Slag 
120 kg 

Extructed·dust 
80 kg 

Other losses 
'================:::::::>· 24 3 kg 

4 5 ~ 7 
I 

1 f I 
I 

alloying tapping tapping 
starts ends 
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Paqe 10. 
Shankey-f igure related on the s~~on1 inspection 

related on the a.m. shift 

Brass chips 
3505 kq 

1Brass chips 555' k · 

900 kg 

SMELTING PROCESS 

Black 
copper 
ingot 
2500 kq 

·Losses +Flue gas 

"321 kg 

Oil+watercontant of the chips 5\ ._ ____________ 226 kg 

Extructed dust 
150 kg 

Slaq 1450 kq 
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Shankey-f igure related on the third inspection Page 11. 

230 kg 

Enriched slag 
4115 kg 

SMELTING PROCESS 

Black 
copper 
ingot 
2590 kg 

Fwne gas 1044 kg 

Extructed dust 80 k 

(estimated) 

Slag 2320 kg 

Other losses 489 kg 
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QUCSTlO•••l•t II ca•lltCTIOI VITK THC UJ:./llO/CPl./17/22• PROJECT 
·--

UY®T -:· IUILDllCOS -.JllFRASTIWCTURt . 

1 • l.a)ou\ or t.he pre.en\ eUuaUIMU .. 
a plaa aket.ch . or :·1s500 .acelo wee 91von bJ. ! ~pu S• lt.or 

2. luUd1nt conet.ruc\iOI.' frawlnt•• ·: · .. 
01\0 : .. t or ta1a1a"10•1~' *'"'"' 'b.. boen tlv•n bJ Yanopu s .. uor 

J. Tot.al area& '1000 • 2 • :' ·· 
DuUt.- ln •r••• l~DoO • 2 ;, '· . 
\•chnolo9lcal aroea 12& o2( •llllftl the \ot.al •6&•2 

are or al11pl• lhllldlnt) 
atoc~ae ·areas.;· 111 •" '., .:· . 
.. ln\a~ence araa: ·&s,,.2 

b~r•td er••• ·156 a2 .: . 
apeclel orea, na•elJ ~-. ', 12l • 2 . 
dlvortl~ or etoi•.~•t•r• h•• boon·11ven with. plan •k•t.ch 

.. . 
charactorle\lc wl~.d1rac\1ons ·~,._~~t.~ au ... r, nort.hveat. ln vlntor 

loadlat oopecl\f of. \M OHM treck (\)I · ... 11119 ones 5-\on, aNU one: 2-\en 
'It • • • • I • ~:.'" 

•· PoulltUl\IH to lnerHH \he. to\al are••·· no 

ln&.orne1 \roneporta ·, .t.< veh1cl•c placos cap.cl\rs ~., 

~ .: lltlO 1 5 t.ona 
·· , e~ll 1 2 \one . ''fl.• 

t&t.•rnal tranaporta·· ·~ .. , ..... own vohlcles the 5-\on \ruck can be uaoci fer·· 
• . ~. ·:. .. ti;....... ... · ... ' .. _. 

· - ;:. ·· ·:. · oa~arnal \ranaport.aUon lf net. 

. . :. h1Hd ~•tile.lea 

·,. 

ln ua• for ·1nte~n•l purp•••· · · 
·2-~o J 10-\on \rucka •lth\ b• hired 
b1 \he fac\ory 1r n••G•d for bw•l• ........ 

,• 

t. Oepo\· of Ntorlal•" ;:. • •· 
IUn.-'~· .... a~\·:~f te. rev .. tedela (\)s &0•·2~0 
llln. and .... allO~i ofI\ho Unai ~ ;duct~· (\)s 20-·200 

O!itc:Y CD•STRUCTIDIL ~··~· • • •.. ··. '-::.· . ..... ' •. . !·· ·. ........ .. . . 
.. . 

!•Available f~l• &ft the.futures~; 
.. ,.rials oe1or1 .. \r1• values. Hh con\on\ (~): 

12~-·15 
5 cont.ant: 
o.a - 1.0j 
< 0.1~ 

1.~ - 2.0',C 

prl~~ bl\h ;;'.'~ 
coal· •6,250·~ ~50 Kcal/Ko 
ceka . 6,DOO ..: .1~000 • .= .; 

... 
10 - ,. 

no - ''° · 
-'200·11.~ .. 

tt .. v, ou t,soo .•.. 101 000 
cracklno 011 11 000 - 11,oao 

s. Cloctr1~•1 pewar aupplJ 

< O.J 

:'e:en&lr u1ed power& · IOAV (perml\\ed) ~-

600 
600 

;i•H11111• UdllU• er '"° UHbla. powor1 200 KY (p.r•1H•d) .. •/l . 
noc••••rr oond1tlon• for fur\hor 1ncr•a•• of \he power 1upplJ (bulldlng, 
Lnn1tor•r.atc.)1.·llOH1b1e \o hev• JOO KU~.OH 
par ... ,•r• at e1ectr1clty: 380 v, J ph••••• 50 HI 
••• •. and •In. of \ho ·volt•o• f.1uo\uatlon~~ ·~• -10j t~ 
power.cut d•'•: 1 ·- 2 eccaelo~/"..onth~ .!? h~ura/oven\a, 1nnouncod 2& hour• 

=.rera. 
wnl\ ;arlc•: u. 2, rulft/!Wh 

9. ~""' 1upplJ 

. - ... _ .. _ ... _.____...., __ ....,._..,....-~····----···· .... _ .. #·-····--··· 

.. 
. ··~~· )·'. .. ··; 

·: 1;: .•• , 
:· ·.I' ,~ .. . . ' ' . 

:,11 
• l •• .. ·.· .. 

;~~~) 
. :fliJ~~ 

'.,. , ... ~ 

. ... a~·:~~ 
I I•' 

'... J 
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qy•ll\y; lnduatr1al water 
rac1nUy uHd a90unt: ··:;.2 •l/h 
r.~~. ~•pacltv of th• 1uppiy_ •v•L••c 
hue!nu1: Cao< 250 •11/l 

150 -

'1 -- l•l/h 

pr•aaur1: 0.4 -- 1.2 b1r, nor•ally D.6 bar 
a.!"r~v c,,ntant: o~~o"a'o/l 
~~tur _aupply polnt1 in tho.factory hell•• and it• cap•city: 
ult~ a plan 1kGtch 

10. S•~•g• wat•r condition• 
prea•nt capacity: 1 •l/h 

ANNEX C 

Page· 2 • 

h•• been oivon 

~•pLcity ot th• claanin9 ey1te•: no 
aew•v• uahr collect.i.nv.P~l~t .. and ih cap•cUy in th• factory hallH: to 
be fJiv1n \llth • pl•n aket.ch· · ,· _.,.. . ;:. ,~ 

. ~:; ;~- ;ill 
present .. thod of th• ·~~age wator _cleaning~ no 

.lo•ding of th• cleaned 1owoo• water: to a river 
,,~ .:o•prauad .air conditlona& ,. 

praaant capecUy: 54 ·.N•l/h, 110b1le, chlnoH type 
avaUalll• ~a111U• C•P,•C'.t:yt 5~ N•l/h 
no•inal pr.Huro: . 6 bora 
n•t-.:ork: no .. .-..· 

RAU A~~ AUXILIARY l'IATCRIAL~ rINA~ PRODUCTS 
1. Ra~ ••teriala - in th• preaent~alt~ationa 

a;.a~u-ial: .. amount." (th·'· · .· ... Price (Juan/\) & 

o~n a1111 .: •. :: 4?0 · • . · •· "18 · 
bou~ht alag 
lu:;> •1hl ICHp <_ 1,215 5,250 

:. Plan•d rew aat.er1al• -~··1,t.\h• '"\ur•: ~~=1 : :.4.· 

o_wn sla9 · ."·1 • . .'.J.;iitOO ._: -;:~!'.! • ·;:•-ODD 
• . •· - . • .• r~_, i • ' ! . , ... ,.;. .• , • 

'bought ~.lat . · ·· "."'f';!(1.i40D I:.,·:· :· .',•;.:,.y,200 
lu•p ••t•l Jcrap · ·.-·. 'l,50 . '·· · · ·lo;ooo 

l. ~ul!lp ••t.•i''scra~ dhtr,bution -
Pre11nt. •itvetion: 
11a\.1rhl: lump .. chip• 

proportion .. price · : : ·. • ·. prioe 
CuZn (bnu) 1l~ ~5~986 't/t·~ 6~ · •,9"3 ¥/t 
CuZnSnPb 
CuSu (bronze) 
rad Cu 

rwture aUuetlon 
· Cu?n (breu) 

c,.znsnPb 
C,,;Sn (bronre) 

... . • .. 
.. -.. • . 

. .. . 

7f, . "6,489 ~ S,S62 

(planed) 
,,~ 1l,DOD¥/t 6l~· 8,ooo•/t 

• ,- • t 
·., 

red Cu 7~ 18,000 12,000 

•· Au~illiary ••t•riola u1ed in tho pr•••nt 1ituotion1 

pouder 
~ price 

••t•rial: ••ount (t)s 
;'.• f~Jorl!.,_.,·,.:1 ,: . .,20Kg/r. final pred. 

price (yuan/t.) s 
132 

eua1111ary ••t•rial• necot1ary ln the rutures 
Cu'O~., alloy 20,00D 
Oorax (•odiu• tetroborato) 2,850 

- 2 -

-··· .. ······--·-·-------···-· 

. ,I ' .· .. -, ... .. ~. 
;,,, 
~ I I • .. 

.' ~ . 
' . .. · • .. 

.,•, 

.._ .. ,.,, 

Cu content (j)s 
17 

70 

18 

lO 
10 

• . ~'"' :. t 

oihe8 '. # .. : ... :: 

% prlc• · .. _,; .... ~-"r~~ 
.. . . ~, ·= .. 

'. ·~ ..... : . 

. i 

,,~ 750¥/t. 
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·, l" 

. ,t:• 
s. Final produc\11 

in th• pr•••nll.1 
•.uerl~l; , HOUo!\ "'(t); -~ 

. \.. . .. . . ~ ~- '·"~ ._. ~ .. 

6bc:k coppu 
-~­

i.\ \ha ruture: .. -~ 
.. ~ 

blai:k copper . 
red .copper alloy. : 

'· R111c1u.iai 

. . 300 (1988) 
: . 100 l 1987) 

1n th• pr•••nt altua\lona 
-\eriah · ·· •· . a110unt:.(\): · " .. ; .. · 
!nO powdu · : . 30-•0t/1•~. 
(includino ·r11.••h) 

•. 

. . 
6,200 

15,000 
U,600-11,000 

. prlc• l•:•.)l 
•OO 

01u uhr1a1 250~300~/r•~~- 20 
7. Standards or caet1nt• or China conc:ern1nt the c~ppar 

baa~ ."giv;n "1~h .. •\\ached P•OH: ·. . · .\_. -· .. 
lo Aver.ga.pric• or copper caet producta 

o u"' 

~t9riala: lnoot; c1ntrifu9ally 
biack copper:_ 1s,_000~8-u) .... 
brae.: . 12 ~.133 · . _ 13,6~0 

rad alloy•: 

';. 

, . ... 

<•Ith 
caatads 
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&.an hOUl'l/•h1tt; 

b11tch·t1••: · 6 
, 4 •. l&DOUI',. 

••ucu1on:: 
ang1n~•r: 

h~hn1chn: 

other: 
1 

2 -~~t:·.:-~ 
ak1U•'d::vo.r"9r: ::.·:>;.: •. · :.<. I U 
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CUAlITY. ·~ONT~00~· .~.~~~p.~nt~;-A~~}~;A~O~~~ .. , -~:-·:,.-.... -,.,-.. -. -. ------
1. Uhat kln~.or teat ••thode v•r•.appl1•d tlll nov? 

~h••ical: y.H . opileai .. e•1Hi~n:. n.; ·;: ICP. ayeh•I no J_-ray ••helona no 
other, :i•.asly: no · · ·.-, . .:. ·· .. ·· ·::t,, · 

lai::o.ratory or on-elh •n•lyah: : ~abor~tory 
lon9 · h;t or on-lino t~at: long "tHt~ , · ·' 

2. At -.ntch t.Jct·!1olo91cal · at.ep• do. -you ~p~ly hah7 

raw •at•rhh: yu 1ntunal· prOcsuct· ·(•dth •. no . '1n•l product a: JH 

l. sur,,ay· or th• preHn' ·. dtueuoril :.-··. ,· ~ :: ··~ : . ~. ... .. . . .. 
oh••nt Nthod tea Ung· : ··· rav iiater1ala: · · 

u .. · •lxed~ _powller1 ch1P•I alegs 

Cu chaal~al 

Zn • 
Sn • 
P!:I • 
r. • 
(.,nly for 1b9) 

Si02 

CaO 
r.o 
ZnC 

Al203 

Sn 

PD 
• 

: ~ ... 

·: : ... 
: ~ . ~ 
!'. 

. • • . :. . 
• • 

'.' 

not be teated.at present 
... • ... .. .;·: 

• . . 
•. 
• 
• 
• 

.;. :.. .· 
~·: ... · ... 

·~ 

• 

Unal prd. 

• 
• 

• 
• 

.; 

I .... 

·, . 

. , 
., 

nohe, .. rth, 

equ1p119nt)s ..... 
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--------------------
Coordination of centrifugal casting technology 

and available materialsx 

Size casted Weight Number of Total Chemical Available 
(mm) of pieces weight compolx raw 

casting producible produc- ition material 
(kg) during one ible ( t) 

shift durinq 
one 
shift 
(kg) 

<& 120/80x600 33 16 520 ZQSn D 130 
6-6-3 

0·1ao112ox600 74 14 \036 " 130 
0 220/180x600 66 14 924 " 130 
0 280/220x600 123 i2 1480 " . 130 
0 380/320x500 143 10 1430 " 130 

0 120/80x600 32 16 512 ZH62 270 

0 180/l20x600 72 14 1008 " 270 

0 220/180x600 64 14 896 " 270 

0 280/220x600 119 12 \428 II 270 

0 380/320x500 139 10 1390 ., 270 
-
Xyearly capacity is based on 3x300 = 900 shifts 

xxAccording to Chinese castinQ standards 

ANNEX o. 

Bound ·utilization 
machine of capacity 
capacity (\) 
(shift) 

250 28 

126 14 
141 16 ~ 

"" 88 10 -
91 11 

528 59 
268 30 

302 34 
190 21 
195 22 
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E. 

I 
Die Castings 

I 
I Size casted Material 

Weight of 
casting (kq) 

I 0 40XSOO Brass alloy 5 

Red alloy 5 

I 
0 60XSOO Brass alloy 12 

I Red alloy 12 

I 0 eoxsoo Brass alloy 21 

Red alloy 22 

I 0 120X500 Brass alloy· 46 

Red alloy 49 

I 
0 290XSOO Brass alloy 270 

I Red alloy 286 

I 0 120/40XSOO Brass alloy 41 

Red alloy 44 

I 0 140/SOXSOO Brass alloy 55 

Red alloy 58 

I 
0 140/lOOXSOO Brass alloy 31 

I Red alloy 33 

I 
I 
I 
I 
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Name 

Bearing 

Boss 

Bush 

Warm 
and 
wheel 

Nut 

Bedges 
and 
works 
of art 

- 156 -

Sand Castings 

Proposed 
1r1aterial 

Tin bronze 
Lead bronze 
Red alloy 

Special 
brass 

Red alloy 

Tin bronze 
Red alloy 

Tin bronze 
Special brass 

Brass 

S!.ze 
casted 

from 0 400 

depends on max. 
size mould box 

outer: 
0 min. 400 

Bore: 
0 min. 140 

Length: 
min. 20 

for sizes 
over 0 400 

from 
0 30Xl20 to 
0200X700 

ANNEX F. 

Weight of 
casting (kg) 

max. 750 

max. 750 

max. 750 

max. 750 

2-200 

max. 750 
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Expeeted economic parameters after developnent 

2!!9-~!!~!-~~!! 750 t; CU: · 70\ 

- brass waste 97.5 t x 13,000 Y/t 

- brass chips 472.5 t x 8,000 Y/t. 

- copper chips 45.0 t x 12,000 Y/t 

- copper waste 52.5 t x 18,000 Y/t 

- mixed waste 82.5 t x 7,500 Y/t 

Total 750 t; Cu: 525 t 

2!!9_!!!9 1400 t; CU: 30\ 

- prepared slag 1400 t x 1,200 Y/t 

~!!2Y!n9_!!~1!!n~! 

- Zn 

- Sn 

- Pb 

CU: 420 t 

19 t; (Zn, Sn, Pb) 

6,600 Y/t 

16,000 Y/t 

6,000 Y/t 

• I . 

1,267,500 y 

3,780,000 y 

540,000·.y 

945,000 y 

618,000 y 

7,151,250 y 

1,680,000 y 

188,000 y 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~!:!!!l!!~-!!~!£!!l!L 
!!!9-~2?-!~! 

Wages, wage extras 

Other wage-related costs 
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20 t + 500 t 

520 t x 132 Y/t 

600 t x 200 Y/t 

Transport and other operational costs 

Total costs 

Total ccpper content: 945 t 

·ANNEX G. 

Page 2. 

68,640 y 

120,000 y 

200,CXX> y 

100,00C y 

100,CXX> y 

9,6067 ,890 ·yuan 
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!!!!!!Y!! --------
Quantity cu content Revenue 

castings and slugs 400 t; CU: 173.5 t 5,,500,,000 y 

Type 'ZQSnD 6-6-3' 130 t 

Type 'ZBD 62' 270 t 

Black copper 
(75-84\ CU) 730 t; CU: 620 t 10,950,000 y 

730 t x 15,000 Y/t 

Final slaq 1500 t 30.000 y 
(tailings) 

1500 t x 20 Y/t 

Flue dust (ZnO) 200 t 80,000 y 

200 t x 400 Y/t 

Total revenues 16,560,000 Yuan 

Total copper content: 894 t 

Profit: 16,560,000 - 9.608,000 = 6 , 9 5 2 • 000 t.!:!_.an_ 

Cnoper recovery: 94.6\ 
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PROCRAM:·tE 
Page 1. 

of 

tbc: study - tour delegation of th~ Shanc;hai Resource Recovery 

and Utilization Coapany in the fra111e•.mrk of UH!DO project no. 

20 June Tuesday 

21 June Wed11esdny 

2l June Thursday 

23 June Friday 

24 June Saturday 

25 June Sunday 

26 June Monday 

UC/UD/CPR/87/224 

in the period of 

20 June - 4 July, 1989 

Arrival to·Hudapest International Airport 

Transfer to hotel 

Visit to the offices of TESCO 

Prel~ iinary talks and finalization of the 

study-tour pro&raaae 

Evaluation of the Draft Final Report 

Visit to the preaist=s of METAL:OOCHEMIA -

study oi the copper scrap recycling plant 

: preparation, processing in blast furnace 

Vioit to the premises of K!TALLOCHEMIA -

quality control of castings. flue-gas 

cleaning syste111 

Visit to the premis*s of Heavy Metal 

Foundry in Szekesf ehervar 

~neral introduction of copper casting.· 

technologil!s 

Day-off 

Visit to the premises of the Huncarian 

Waste Proccssin~ Trust ( ~~K ) -

general introduction of thu waste ciaterials 

recycling and processing in Hungary 
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2.7 June 

23 June 

29 June 

30 June 

1 July 

2 July 

3 .July 

4 July 

Tu.esday 

Wednesday 

Thursday 

Friday 

Saturday 

Sunday 

Monday 

Tuesday 

Useful addresses 
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Visit to the premises of Heavy Metal 

Foundry : waste preparation, processint, 

castin& t~chnolocies 

Page 2. 

Visit to the premises of lleavy Metal 

Foundry: factory manageaent, organization 

of production, chemical laboratory 

Study oi aluainiwa and bronze scrap 

processing and casting technologies 

Visit to sand and die casting plants 

Visit to the premises of Qualitnl 

Aluainium ~-?••ste Proces:iing Plant 

Visit to bulky waste processin& plant, 

study of technologies 

Day-off 

Visit to the preaises of the Copper 

Procesing Plant in Csepcl, study of 

processing technology and quality coatrol 

Finalization of talks, consultations 

signing of the Aide Memoire 

Departure from Budapest International 

Airport 

TESCO 

1054 Budapest Rosenberg hp utca 21. 

tel: 110 - 850 

UVATERV 

1051 Budapest V1god6 ter l. 

tel: 186 - 990 
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A I D E M E M 0 I R E 

.ade on the study-tour of the five-aeaber SRRUC 

study teaa in the framework of UNIDO project no 

UC/UD/CPR/87/224 in Hungary in the period of 

20. June - 4. July 1989 

1. The detailed study-tour programme has been elaborated 

by TESCO-UVATERV and has been submitted to the study 

team upon their arrival. See Annex l attached hereto. 

2. The programme has been accepted by the study team and 

it has been implemented accordingly. 

3 •. The study team expresses full satisfaction over the 

organization, warm reception and convenience provided 

to achieve the aim of the study tour programme. 

4. The Pinal Report prepared by TESCO-UVATERV has been 

carefully studied by the study team and has been accep­

ted. This report will serve as a basis, for the moder­

nization of the scrap copper and copper-alloy processing 

for the planned development in the premises of SRRUC. 

S. The study team proposes to UNIDO the acceptance of the 

Final Report with its present content, in its present 

form. SlUlUC expresses gratitude to TESCO-UVATERV's 

experts for preparing such a comprehensive, valuable 

and development-oriented study. SlUlUC expects the in-time 

delivery of the Final Report for discussing the concrete 

follow-up actions to be taken. 

. I . : 

Page 1. 
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6. To discuss and speed-up the follow-up co-operation 

aaong UNIDO, SRRUC and TESCO-UVATERV in the field of 

non-ferrous scrap processing1vitb the financial help 

of UNIDO SRRUC expects the visit of Hungarian experts 

to make a techno-econoaic study for the aluainiua 

s~rap processing. The study teaa took the opportunity 

of the present study-tour to visit some aluminiua 

scrap processing plants in Hungary. 

7. ~RRUC initiates t~ launch a UNIDO project for the pre­

paration of a detailed techno-econoaic study on alwainiua 

scrap processing in Shanghai. The detailed discussions 

of this aluminium project and the finalization of the 

~opper project could take place in October-November 

1989 in.Shanghai with the participation of the represen­

tatives of UNIDO and TESCO-UVATERV. · 

8. UNIDO was kept informed on the preparation and illple1111n­

tation of the study-tour prograaae. The representative 

of UNIDO, Dr E.T. Balazs participated in the, final dis­

cussions of the follow-up actions for the continuous 

collaboration amoung UNIDO, SRR.UC and TESCO-UVATE&V espe­

cially the aluminium and copper scrap processing project. 

Budapest, 4th July 1989 
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