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GE!IERAL IWTHODUCTION 

The efficient recovery, recycling and utilization 

of .-iaote aateriale iLJ of utiaoat importance in iJ.ll 

ce;m1triu~ ac i tn organized irnple1.1enta tiO!l and 
continuou.3 functioning can beneficially contribute 
rn tl1e general and particularly to the induntriul 

de vclop.:ient of any count:ry. 

Thio hau been revealed in the People's Republic of 

China for decadeo and vaat efforts has ulready been 

1.1ude to L:1prove the e:...isting facilities. 

Based on previous preparato~y talks, visits, 
•.• issionc TESCO/UVATERV wus ~ssigned by UUIJO to 

provide services relatinG to the resource recovery 

and utilization of wastes in metallurgical and other 
-~ nJustrieo in Shancha i, 1' .R. of China. The Chinese 

counterp::irt has been the Hesource Hecovery und 

U-t:ilizatj_on Coupany/SilliUU/ in Sha.nghai the contri­

bution of which to the p~oject is highl~ appreciated 

tJy TESCO/UVATEHV. 

'l'he aii.i cf the p:;.:oj ect was to ir.1prove the facilities 

of SRRUC in four field, i.e. vmste iron oxide, 
alm:iin iuu sc1ap, copper scrap and waste textile 

throut;h prov is ion of Hun:;arian expertise, orr;u11 i z i11['; 

a study 1,lission of Chine3e experts to Hungary ur.d 

suHunarizing the findings in written form. 

I I 
I 
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'i'lle present l1 inal Heport includes six pa:r·ts, i.e. 

Part I. Utilization of waste iron oxide. 

Part II. Copper and bras~· scrap utilization. 

Part III. Alur.iiniwa scrap utiLzation. 

Fart IV. ~aste textile utilization. 

I)art V. Study mission of the SRRUC experts' 

delet;ation in Hungary 

l:·urt VI. Tripartite project review meeting 

\ie trust that the goals of the project has been 

achieved and the project will contribute to the 

L1prover.1ent and further developuent of the SUIWC' o 

fucili ties. 
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1. SUJ,il:.ARY 

On the bnsis of the UlUDO - TESCO contract 

:i.JO.SI/CIR/85/SOJ the Hungarian experts surveyed the 

quantity of ruetallurgical iron oxide scale for::1ing 

~t the Shanghai Resource Recpvery and Utilization Co. 

and ex~uined the possibilities of using it. as base 

uuterial for the production of barium ferrite 

/Ba06Pe 2o3; for perr.ianent magnet a. 

In Huncury the magnet plant of the VIDEOTON company 

has been producing barium ferrite loudspeaker-uagnets­

basedon metallurgical h·on oxide scale - for decades. 

The Emrvey made in the Shanghai metallurgical v1orks 

sho~ed that 10.000 tons of lron oxide s6nle suitable 

for the production of burium ferrite is forr:ied each 

year in the i;ietallure;ic .. il \'/orks. During the next 5 

yeara the Chinese partner intends to increase its 

bariuu ferrite production from the present level of 

10.000 tons/year upto about 2C.OOO tons/year. The 

uagnets produced would be sold in the dori1estic market 

as loudspeaker r.1agneta for television sets and tape 

recol'ders, door magneto for refrigerators, etc. 
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On the basis cf the survEy we have worked out 

reconm12ndation for the technology of magnet production 

and fo:c its ir:1plementatio11 in an economic barium 

.t'eI"rite plant with a capacity of 1000 tons/ye&.r. 

2. INTRODUCTION 

The subject of this report is the utilization of waste 

il·on O}:ide. T~~e purpose is tc process the iron oxide 

.;;c.:ale forming in the hot rolling mills of the Shanghai 

i:~luut:..:: :into barium ferrite magnt:tz. 011 the basis of the 

surveys made on the spot the quality ari.d quantity of 

the ir-.yn oxide scale being i'orme:d, the pr·esent si tua tu ion 

of magnet production in the P-eople's Republic of' China 

und thr~ expect ed :future demands for mut.,.;iiets htne 

bt:t-:il det..:::rmined. 

lk the bu.sj s of all thes~ we put forward a reconunenda­

tion for the establislunent of a magnet plant with a 

capacity of approx. loco t/year to process iron oxide 

scale. 
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3. ~\ITTECENDE~TTS 

~he ;)ban.shai Resource f~ecovery and Utilizution Co 

/~RRUG/ held an interm .. tio11al corJference in 1985 on 

the utilization of m1ste materials. _.;,fter this 

confe1·euce UHIDO si~ned a contract no.SI/Cl)R/o5/80J/ 

uith TESCO for surveyinb a.o. the quality and 

quantity of l,ron oxide scale being formed and for 

preparing a technical report on the processinb of 

this sc'""le into magnetic material. 

It is well !mown that in Hungary VIDEOTON com.pany 

lms been producing anisothropic bariu:n ferrite 

loudspeaker 1.1a.:;nets/ /DH/ max = J.5 l.IGOe/ for about 

25 years using iron oxide scale as base material. 

4. SURVEY 

The group of Hu .. :.::irian experts v1as working in 

Shanghui betv1e:en April 17 and L!ay 7 1986. I.iuch 

assistunce was given by the Chinese experts, \·1ho, 

during the visits to the factories and the consulta­

tions, were very active in raising their probler11s. 
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The Hungarian group of experts was doing its jou 

according to the working programme dra\m up by SRRUG 

t;nd agreed on the first day of talks. The working 

prog:ra1;l!ae consisted of visits to the different 

fuctories and plants. After each visit a technical 

consultation ucs held. 

1.rhe order of studying the waste utilization activity 

was as follows: 

- Studying the collection system 

- Studying the methods of storage 

- Studying the processing technology. 

The detailed progrumme of work is summarized as 

follovrn: 

4.1. Progranme of work of the Hungarian experts: 

April 17, 1986. 

Morning: Discussions in the central office 

of the Shanghai Resource Recovery 

and Utilization Co~pany. 

Agi~eeing the prot;rau11e of \·1ort:, 

introduction of the company. 



---------------~--------- --

• 
Afternoon: Visit to the Zhabe District 

Ap:cil 18. 

Ifornini;: 

.Fe.r:rous ?.letal Processing 

C0mpany. Sorting of iro:n scrap, 

metallurgical prepat'ation 

thereof. 

Visit to the Ya:nen Dong Lu 

Purchasing Station, then to t~e 

Xing Liang Plastic Prod1wt:J 

Mar .. uf a turing Co. 

Afternoon: Vtsit to the SRRUC stations~,t 

April 21. 

Morning: 

B..:.Ljm1g J,u, where th~ products 

m'-lde of recovered matertuls are 

"The situation, development ar .. d 

application of ferrite magnet 

pi·odi~ction and its .:narket 

possibilities abroad." A lecture 

by a Hungarian expert. 

After1-.oon: "Production technology of :'el'ri te 

rnegnets and its equipment". 

A lecture by Hunga1·ian expc1·ts. 



------------------------------------~-

Lpril 22. 

1\1on:in~: 
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"The present situation of ferritE 

magnet production in China". 

A lecture t:y Chinese:, experts. 

Afternoon: Visit to the Xing-hu Iron a11d 

S10ol production I>lant. 

April 2). 

Visit to the Shanghai Precious Metals 

.Refinery Worlrn. 

April 24-. 

Visit to the Shanghai No. 3 

h"Jll u1jd ~tcel P:J .. aut. 

Afte:rnoon: Visit tu the Shanghai ~fo. 2 

Iron a~d Steel Plant. 

April 25. 

Discussion on the base r.iaterials used abz·.::•a.d. 

April 29. 

l/isi t to the Zhangl:ai r!c. 1 Magnetic Mational 

Manufacturing Co. 
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Ap1· j l )0. 

May 5. 

Morning: Visit tc the Shanghai Ir·on and 

3teel Research Institute. 

Af'ternoon: Conoul taticn. 

Tectmical consultation in the 0ffice of 

SRHUC Storag'-! and Transportatio11 D('partmcnt. 

Technical cs:nsultaticn in the office of 

S.RRUC Storage and Transportatior ... Department. 

Technical consultation in the office 0f 

SR..1tUC Storage and Transpnrtatior.1. De:part~nent. 

~.2. Chinese PA.rtners 

Durine the visits a:.:.d talks our experts ncg(ltin ted 

a11d mtit w:i.th the fn!lo.wing Chinese po.rtneri3: 

Li .Li11gz.ha:.-.1..; 

Zhu Ke Xi Deputy Ilia:nagAr 



Zhant; Dexing 

Zhao Kai Xian 

Yuau Yonglin 

Jiang Fu Qi:ng 

Sun Jong Jie 

Hua11g Jianc;ing 

Shen Yimin 

Fong Je Ling 

Xi 0hi Ming 

Zhu J~cnge 1 

Zhung Gnochang 

SUI~ Xiaolu 

Che:a Qinging 

Cr.ang Yan.x:iao 

Li Zhong Cun 

Shov Honociang 

She:n Desheng 

Cao Chungan 

Cat Guolma 

Pan Zhengtang 

Tong Heng 

Xu I'l.ing Da. 

Feng Shulian 

-lo-

Deputy Section Chief 

Vice !vla..'11ager-

Manager 

'Managing Director 

Vice Manag2r 

Engineer 

Engineer 

Engineer 

Engineer 

Engineer 

Er.Lgineer 

Deputy Director 

Deputy Director 

Deputy Director 

Deputy Chief Engineer 

Vice Director 

Engineer 
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4.3. Summary of tte survE::y 

During tl:e study-tour our ex.perts visited 1·om:· 

Ir1c:tallurt;ical plants in Shanghai, Jf which 

- in the Shanghai IIo. 2 Iron ar.d Steel Aiill 

5000-6000 t of iron oxide scale, and 

- in the Xing-hu Iron and Steel .Mill ~occ t 

of iron oxide scale is fanned each ~·ea1·. 

~l:!w above quantities together represent some 

lo ooo t of iron oxide scale each year, which is 

f crmcd during the rolling of profiled stetl ar~d 

wire-drawi:.:.g. Our conclusion is that this ;..iaterial is 

suitable i\>:r barium fer!.'i te prodilction • 

.According to the analysis performed by the Chines::: 

p~rtner, the composition of the material is as 

f,:,llows: 

},e cor~tent: t9% 
,.. 

" o.2% " 
Nm " o.5% 

p " . o.1% . 
s " o.1% 

Si " o.5% 

Humidity 8% 
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In the two plants mentioned above we took ~amples 

and had them analysed in Hungary. The result 

of the analysis ia as follows: 

Cao MgO Si02 

1. ·74.2 o.42 Tr. o.26 Tr. Tr. Tr. a.lo 0.015 

2. 69.o 1.54 Tr. 2.31 Tr. Tr. Tr. o.13 o.lo 

3. 73.3 o.4o Tr. o.14 Tr. Tr. Tr. o.lo f/J 

4. 74.o o.41 Tr. o.83 Tr. Tr. Tr. 0.08 o.o4 

On the basis of the analysis data samples No. 1, 

3, and 4 can be processed into Ce.rium ferrite. 

At present, one part of the scales being f or:.1ed ia 

metallurgical plants is used in st~el production, 

and the other part is used for pigment productton, 

powder metallurgical purposes and as an additive 

for ferrite production. Some of the scales in 

collected and not used for anything. The scales 

belng formed can be treated and collected by types 



• 
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and its utilization as a base material of full 

vulue in ferrite production is justified frO!!l the 

ecln1c11.1ic point af v ievJ. 

At present approximately 10 000 tons of ferrite 

uaenet is produced each year in China in several 

hundred different z:1ugnet plants. During the 

seventh five-year plan this quantity will be increased 

to 20 GOO t/yeu.r by 19JO according to the est ir:iates. 

The t:.rplication of ferrite r:tagnets will increeise 

pri1Hu1·ily in the field of loudspeakers and motors. 

The television pr0duction is planned to b~ 

increased to 15 :;lill ion TV /year by 1990 ~nd the 

t~pe-recorder production to 10 million/year. 

In order to fulfill these pla1:s anisothropic 

be..riv:.i ferrite loudspelil-::er rnagnets are essential. 

To the direct current t.Jectric motors/e.g. wind 

eenerators, cars, tractors/ anisothropic segrHent 

ferrjtes are required. Refrigerator production 

requires plasttc bonded barium ferrite strip 

1.1at;nets/door loc!~/. For other i)Urposea isothropic 

bariu ... ferrite is needed, for which the demand is 

~lso expected to be increased. 

The energy content of the present Chinese bariun1 

f'errjte products is /DH/max 3 r.IGOe or less. 
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Csinc th~ ri1ore up-to-date Hunr;arian technology 

the follo~ing requirements are placed on the 

bariur.1 ferrite products :::ade of iron oxide scale: 

Lnisothropic ferrite: 

B = )800 - 4100 ~iUSS 
r 

BHC • 2000 - 2700 Oersted 

/BH/u<:.x = /J.5± 0.2/ JiGOe 

B = 2000 G&USS 
r 
r :ir1c = 1700 - 2000 Oe1·sted 

/BlI/ua.x = /0.9 1.2/ llGOe 

B~· ~.1e<:1mi of the technology used in Hungary it is 

possible to produce J.5 LIGOe anisothr·opic and 

c .. 9 - 1.2 I.iGOe isothropic b:..1riun ferrites. On the 

b:.sis of the above \'le i·eco1;:rnend the est:::1blishL·:ent 

of a barium ferrite pl~nt with un ~nnual capQcity 

of lCOO tons for the utiliz~tion of the fine 

roll int; r:iill see.le being forr.1ed in the Shangb.; i 

met&llurgical plants. One third of the pl~nt'a 

c.ipnci.t::; \'iould be devoted to the production of 

e~ich of the followinr; products~ 

- enisothror;ic loudsi.- aaker t-nd seg:,1ent :.r .. i:;nets 
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- plastic bonded strip u~gnet 

- isothropic be:.1·iura ferrite aio[;net. 

All thene products would be used demostically 

for the production of television sets, t~pe 

~eco1~ers, refri~erstors and uotors. 

5. HECOI.Il:J;;lHJED TECHl!OLOGY 

·r~e VII:EOTC:T coup~ny in Hunggry has been producin:~ 

nllisothropic k:.rium fer·rite magnets \"Jtth an energ:.: 

content of /BH/
1 
·x = J.5 ~Goe out of iron oxide sc&le 

.id 

in its ferrite plant for dec~des. 

'i'herefore, the technology for ~ demonstration pl1:int 

to be established vii th a capacity of 1000 t/-::ear 

h . .As been chosen on the basis of the VIDEOTOlI pltmt. 

'l'he li;;;ae m.J teri..:i lo/iron o:xide sen le, .13uco3 und 

bentonite/ure mixed ~fter being analysed. After 

renoving the excess ~ater the average particle size 

is checked, then the m~ teria.l is presintered ~j_ t a 

teLiper-.. ture of 1J00-1)20°C with a hold:i.ng tLiie of 

4-6 hours. 

The pr·eai!'ltered rmJ.terbl is pre-crushed tn u l;;w-

1 
bre1oke1· and i·oll-bJ·e•tl,e1·, i;han the •. 1ate1·tnl LG t;J·o1rnd 

to u gr~in size of 0.6-1.J/uru in a bbll mill. The 
I 

I ' 

I I 
I 
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grain size is checked • .\.fter the oper;;;tion the 

1.~teri~l is stored for 24 hours. 

~·.rte1· this point the p}·oduction technolot,';} is 

different eccording to final products/anisothropic, 

i:;;othropic, p].e;1 ut ic-bo:1ded magnet/. 

In cc::.se of producing anisothropic raagi:et the v1et 

c..11d ground sludge io pressed to shcpe in ~- u .r;netic 

chaii:be1 \Ii th '" specific pressure of ubout 1 t/cn~. 

After dr~in_; for 2-5 d.iys the ;::nisothropic r11f.gnet3 

.. 1·e fjnisll-Eiintered E:t 1240 °c. ~1hen the required 

n..:chining aper;.. tion ~nd the final qt~'.ili ty control 

fol lo\"i::: . 

. )efore the production of isothropic 1;:<.[:nets the wet 

;, ludge 1 s first dried, then r:1i~:ed r:i. th lubric~·nt. 

l)!'ess ing is done \'Ii thot~t :1 , .. 0net ic chur .. ber. 'I.1hc 

oper, tions , fter this :,tep are tb s~ 1,e <rn in the 

c~Ge of the enisothropic mogneto. 

Por the production of plastic-bonded 1.iuznets dry 

po\'/der is required s riell, which is r.•ixed v1ith the 

~~~stic bonding materi~l, then extruded by the hot 

extruder. The last extrusion is followed by the 

tagnetization and control of the strip. 

• 
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5.1. Base materials 

Base material r~quirement of the plant with a 

capacity of 1000 t/year is as follows: 

Boo tons iron oxide scale /So-loo juan/t/ 

200 t Baco_ /800-1000 juan/t/ 
) 

1.6 t bentonite /no price/. 

The above base materials ara availale in China • 

The plant would be working in continuous 

operation/36o working days, 3 shifts per day/, 

daily base material consumption is 3 tons. 

5.2. Equipment with specifications 

In order to ensure a continuous operation a base 

material quantity sufficient for about 2 weeks 

/approx. 5o tons/ must be stored in a covered area. 

1./ Analysis: To control the cleanliness of the 

base materials a quick analysis is 

required. The quick analyser 

"Dithermanal" produced by VASKUT 

ensures the rapid determination of 

the required components. 
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2. I Mea:mring: For the measuring of the base 

materials the following are needed: 

1 scaJe with a measuring rant:e 

up to 500 kg 

1 scale with a measuring range 

up to 2o kg 

/Potential manufacturer of the scales: 

Metripond, H6dmezovasarhely, Hungary./ 

J./ Mixing: To prepare 3 tons of mixture per day 

1 rubber-lined ball mill with a 

capacity of 3.5 ~ is needed. 500 kg base 

material, 6 tons of steel balls with 

a diameter of lo mm each and 500 

litres of water should be put in the 

mill. Mixing time is 1. 5 hour, filling 

a~1d emptying take about 2 hours. The 

capacity of the mill is 3 tons per day. 

~.anufacturer: Jiszberenyi Aprit6gep­

gyar, Hungary. Type Gd.18o/16o. 

4./ After pouring out the wet sludge, the excess 

water is removed by means of a revolving filter. 

The revolving filter consists of a pei~orated 

cylinder the size of which is ¢ o.6 x 1 m 

and which is covered by a fil teri.ng canvas 

outaide. The removal of water fro1n the internal 

• 
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part of the cylinder is done by a vacuum-pump. 

This pump is manufactured by VIDEO'.rOH, Hungary. 

5./ The average grain size is checked with an 

FSSS instrument mu.de by the American Fischer 

co1 .. pany. 

6./ ~re-sintering: For the pre-sintering of 3 tons 

of base uaterials each day,a 

37 m long through-type furnace 

heated electrically with 3 

superkanthal resistance elements 

with trolleys is needed. 

Engineering: UVATERV, Hungary. 

Operating temperature: 1320 °c. 
7./ Grinding: The pre-sintered lumpy material is 

first crushed in a jaw-breaker, then 

in l• ::oll-breaker and :finally it ie 

ground in a ball mill to a grain 

size of about 1 1um. The required 

equipments are as follows: 

1 jaw-breaker, type PFo2/J4szberenyi 

Ap.it6gepgy ar' Hungary I 

1 roll-breaker, with rolls 

¢ 4oox600 nun /Jaszberenyi Aprit6gep­

gy ar' Hungary I 



-20-

3 rubber-lined ball mills with a 

volume of 3. 5 1:1
1 each 

/Uanuf~cturer: Jdszber6nyi Aprit6gdp-

gy ar' Hungary I 

Feeding of the mill is the same as in 

the case of mixing. Grinding time: 

2 x 5 hours. \'later must be circuL. .. ted 

in the meantime. 

8./ Storage: Before pl'essing, the material must be 

stored for 24 hours. One third of the 

sludge will be used for ri1aking 

anisothropic magnets, one third for 

muking isothropic magnets and one third 

for making plastic-bonded magnets. 

For the production of the latter two 

types, the sludge must be dried. 

9./ Drying: Drying is done in 2 atomizing-drying 

units type Niro Atoraizer. Their 

capacity is 40-50 kg/hour. /Niro, 

Dem.1ark/ 

10./ !.1ixing: In the ca~"e of ieothropic magnets the 

additive which enables pressing ea~ier 

/10 ~j PVA/ and in the case of plautic­

bonded ma~nets the plastic is mixed in 

separate 1 •• ixers. /T~1pe: Eirich, GerL1<rny/ 
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11. I P~essing: For the production of the anisot:a·opic 

magnets 3 multi-moulded presses with 

a capacity of loo t each,are used. 

For the pressing of the isothropic 

magnets 3 automatic pressing machines 

with a capacity o:f 15 t each have 

been planned./Type: DORST, Gennany/ 

12. I Sintering: For the sintex·ing c:f the dried 

magnets 2 superkanthal-heated tiirou&h­

type :furnaces are used. The type o:f 

the furnaces is the same as that used 

for presintering. /UV.A'.rERV, Hungary/ 

lJ./ Machining: Fur the machining of the magnets 6 

vertical surface grinders and 1 

centcrless grinder have been planned. 

/CSSZGY, Hungary/ 

14./ Control: For plotting the demagnetization 

curve and for the determination of 

the i11~b?letic characteristics 1 

Fermagraph is uoed. 

/Dr. Forster, Germany/ 
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15./ For the production of the plastic-bonded 

magnet the following are needed: 

2 extruders 

1 cutter 

1 magnetizer 

/IOS, ltaly/ 

5.J. Location of the machines, plant location 

The summary list of a:laCbines is gien in the ta •. le 

below. 

As regarding the loeation of the plant itEelf, the 

Ch:i.nese experts made no proposEilD. So that the 

t~ansportation dis·tances car_ be reduced tc u "'iniuium, 

we reconnnend to erect the plant near Shanghai, 

in the vicinity of the mett:1.llurgical plants where 

the iron oxide is being formed. 

LIST OF MACHINES 

LI Ball mill, 3. 5 :r 
2./ Revolving filter 

J./ Niro atomizer, pwder dryer and storing 

unit. 

Pieces 

4 

2 

2 + 2 
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• 

4./ Eirich powder m.i._x_er 2 

5./ Press with rectifier 3 
, I 
b • J Press without rectifier 3 

7./ F:xtrud.er 2 

8./ Cutter 1 

9./ Ivia13. .. 11e ti z;er 1 

lo./ '!JjJ1d 0r 1 

11./ Furnace 5 

12./ Jaw-breaker 1 

13./ Rell-breaker 1 

• 14./ Quick anal ya er 1 

15./ Gri:-:der 6 

16./ Scales I') 
'-

17./ Cenh~rless 1 

18./ Average grain-size checking unit, 

magnetizer 1 + 1 

6. COST ESTIMATE FOR THE PROPOSED PLANT 

6.1. Investment costs 

6 • .!.. 1. Buildi11r; costs 

2400 ~ workshop-building, Joo juan/~ 

Total: 720 ooo juan 
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6.1.2. Bguipme11t, machineG: 21 ooo ooo juan 

/for the process described in section 5/ 

Total investment cost= 21 720 ooo juan 

6.2. Operating; cost for one year of operation 

6.2.1. Labour force 

6.2.2. 

The labour fore~ requirement for the barium ferrite 

plant with a capacity of 1000 t per year in cast: 

of continuous operation is 80 persons. 

Avarage cost for 1 person/wage a:nd ta:x./: 150 yuan 

per month. 
Total labour cost is 144 000 juan/year 

Base material costs 

800 t iror.;. oxide scale, loo juan/t Bo 000 jtmn 

21..10 t Baco
3

, looo juan/t 200 000 jl.ian 

1.6 t auxiliary material, 1000 juan/t l 600 jUti.11 

Total: 281 600 juan/yea::-

6.2.3. ~nerg:y costs 

1200 KW, in continuous operation for 360 days, 

o.12 juan/KW 

/1200 x 360 y 24 x o.12/ 

Total: 1 244 ooo juan/year 
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6.2.4. Water consumption 

14- ooo d , o. _o? jue.n/m' 

Total: 1 ooo juan/year 

6.2.5. Amortization 

Amortization for the building/2o%/ 144 or;o 

juan/year 
II for the machinery/20%14 200 ooo 

;juan/year 

Total amortization: 4 344 ooo Juan/year 

6.J. Turnover tax: lo% 

6.4. Profit: 20% 

Summarl ~::;:3esament of the 

Labour 1'0rce 

Ba~e maLer·ial 

Energy 

Water consumption 

Amortization 

Total operating cost 

production costs/~ear 

144 000 juan/year 

281 000 " " 
l 244 000 " " 

l 000 " " 
~ 344 000 " " 
6 014 600 juan/year 
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Turnover tax 10 ;~ 601 460 juan/year 

6 616 060 ju<.H!/yec..:..~ 

Profit 20 % 1 323 212 " " 

7 939 272 juan/ye~r 

Ava1·a:..::e price of 1000 tons of finished product: 

7 940 juan/kg. 

This corresponds to US $ 2.49 kg 

7. CLOSING CHAPTER 

~\cco1·ding to the tasks l:lid down, the Hungarian 

experts ex~mined the quantity t:.nd quality of 

wetullurgical iron oxide scale suitable for the 

i roduction of barium ferrite u1agnets. According 

to the exauinations Cu!Tied out the scale being 

for1 •. ed in the Shangha ! metallurgica, plants is 

aui table for the product ion of bu1·ium ferrite. 

Based on the demands tu·ising a proposal is Lade 

for tl1e establish1aent of a ferrite demonstration 

plant uith a production capacity of 1000 t/year. 

On the basis of the cost estimate the plant would 

ensure economic production. The preparation of a 

detailed bankable feasibility study is recommended. 
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PART II. 

COPPER AND BRASS SCRAP.UTILIZATION 

Report 
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1. se~.'ITJI.ARY 

During its visit to the People's Republic of China, 

the delegation found tilat there is a well-organized 

and efficient system of brass and copper scrap 

cnllectj_01:. Scrap .Process'.i.ng technology could, however, 

be substantially improved in the areas of melting and 

metal content recovery from slag. 

2. INTRO.!:>UCTIO!l 

The collection and utilization of waste materials has 

a r;rcat t1·aditi0n in the People' a Republic of China.. 

In China's ri1ost important industrial center, Shanghai, 

this actiiJi ty is carried out by the Shanghai Resource 

Recovery an~ Utilization Company/SRRUC/. 

In 1983, at the request of the World Bank, the U:NIDO 

organized a European study-tour for specialist of the 

SRRUC to study srnel ting and other waste processing 

facili tit.s in :Relgtum, WFwt-Gcrmany E.nd Hungary. 

In 1984, at the International Resource Recovery and 

Utilization Conference organized in Shanghai by the 

World Bank, the Hungarian delegates and the representatives 

of the SRRUC agreed to further develop their cooperation 
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under the auspices of the UNIDO and th~ World Bank in 

the following four areas: 

- magnet manufacturing, utilizing iron-oxide waste 

- aluminium scrap processing 

- ··copper scrap processing 

- carpet manufacturing, utilizing waste textile and 

synthetic fibres. 

In :November, 1984 the government of the People's 

Republic of China applied to UUIDO, tli_rough the "Peking 

office of the UNDP, to support F···i.garian participation 

in the technology transfer requested. The UNIDO then 

asked Tgsco to send specialists in these four subjects 

to China to carry out the objectives defined in the 

contract. 

The task of the Hungarian specialists consisted of 

sharing the Hungarian experience in waste utilization 

with their Chinese partners and, after studying 

Chinese processing technology at various scrap metal 

processing sites, to formulate proposals aimed at 

improving Chinese processj_ng technology. 

The brass and copper experts with the aluminiuu experts 

sent to Shanghai for the task worked side by nide 

from April 17 to May 7, 1986. 
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Vfo i·cce.i.veu u great dt:al o:f help in our work from our 

Chinese colleagues who were quite open in exposing 

their problems to us both at the visits to the plants 

and at the consultations that 1'ollowed. 

J. WORK nmrn BY THE BRASS AND COPPER TE.AM 

The team worked according to a work program which the 

SRRUC had drawn up and then discussed on the first 

day of the meetings. Our work method basically consisted 

ofmaking visits to individual plants or facilities, 

with each visit beir1g followed by a professional 

consultatio:a. 

Our study of waste material utilization was carried 

out in the following order: 

- Study of the system of collection 

- Study of storage methods 

- Study of processing technology. 

· The detailed work programs 

follows: 

3.1. Tlie team' o work pror.,ram 

is summarized as 

April 17, 

Morning: D.i.scussion in the offices of 
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the Sha.nr.hai Resourc... Recovery and 

Utilization Cotnpany. 

Coordination of work program, 

presentation of the company. 

Aftfrnoon: Visit to the Zhabei District 

Ferrous Metal Processing Company. 

Sortir1g of scrap iron, preparation 

for melting. 

April 18. 

Morning: Visit to the Yanan Dong Lu Purchasing 

Station/scrap metal and other waste 

material purchasing/, then a visit 

to the Xing I,iang Plastic 1-'roducts 

Mnnui'!:lcturing Company/plastic 

processing plant/. 

Afternoon: Visit to the SRRUC shops 011 Beijung 

Lu, where products made from 

recovered waste are s·old. 

April 21. 

Morn1nr:: Visit to the Sha Jingang Metals 

WaI·elJouse storage facilities. 

Afternoon: Consultation in the offices of the • 



April 22. 

April 23. 

April 24. 

April 25. 

April 29. 
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SRRUC Storage and Transportation 

Department. 

Visit to the Zhoupu Secondary Aluminum 

Smelter. 

Visit to the Yang-Pu Copper Smelter. 

Visit to the Zhoupu Secondary Aluminum 

Smelter. 

Consultation in ~he offices of the SRRUC 

Storage and Transportation Department. 

Consultation in the offices of the SRRUC 

Storage and Transportation Department. 
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April Jo. 

Visit to the Yang-Pu Copper Sreelter. 

Ma..y 2. 

Consultation in the offices of the SRRUC 

Storage and Transportation Department. 

May 5. 

Consultation in the offices of the SRRUC 

Storage and Transportation Department. 

May 6. 

Consultation in the offices of the SRRUC 

Storage and TrarJsportation Department. 

J.2. Chinese partners 

.lJurhig the visits a?Jd talks we met and had 

discussions with the following Chinese partners: 

Cha Jie Chief of the Foreign Economic 

Relations and Trade Division 

Cuo Jang Kany Section Chief, Foreign 

Economic Relations and Trade 

Division 
• 
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Li Bingzhang 

Zhu Ke Xi 

Zhang Dexing 

lien Di? bao 

Tien Kai Yavang 

Zhao Kai Xiar. 

Far.. Yan~ Fen 
Zhao Ahi Gang 

Fan Yong Qing 

Zhang Limin 

Yuan Yenglin 

Jiang Fu Qing 

Suri Jong Jie 

Huang Jianging 

Shen Yimin 

Xi ~3hi Ming 

Zhu Rongle 

Zhang Gnochang 

Sun XiaoJ..u 

Chen Qinging 

Chang Yanx:iao 
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Manager 

Deputy Manager 

Deputy Section Chief 

Gen~ral Manager 

Vice Manager 

Vice Manager 

Factory Direc~or of Trade 

Factory Director Vice 

Manager 

Factory Director of 

Production 

Assistant Ni.anager 

PAanager 

IVlanaging Director 

Vice Manager 

Engineer 

Engineer 

Engineer 

l!.ngincer 

Engineer 
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J.J. Collection and storage system 

. The waste and scrap collection system of the SRRUC 

is well organized. SRRUC has 291 collection points 

in the twelve districts of the city of Shanghai.. 

It is mainly household waste and scrap that is 

bou&ht up at these facilities, where the scrap L:i 

sorted upon collection. The relatively high prices 

paid ensure ar.. active participation of the 

popu~ation in the collection of re-usable waste. 

Industr.al scrap and waste is delivered by the 

various companies directly to the processing plants 

of the SRROC. 

The quantity of scr~~~ collected annually is as 

high as 1.5 million tons. Only a relatively small 

proportion of this contains copper, however. 

The annual quantitis of copper-cor..tainig scrap are 

as follows: 

- Brum.:: chipn ar:d l!uttin~u 

- Brass scrap 

- Copper chips and cuttings 

- Copper serap 

- Copper v;aste 

Total copper-containing scrap 

and waste: 

1,266 t 62.B~ 

251 t 12.5% 

116 t 5.8% 

143 t 7.1% 

24-o t 11.8% 

2.ol6 t/1985 ~ta­

tistics/ 

• 
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Cl1emical composition 

- The average chen~ical composition of scrap brass: 

Cu content 69.35% 

Zn " 18. 4.7% 

Sn " 2.38% 

" 2.1% 

- The average chemical composition of scrap copper: 

Cu content 96.o% 

Thjs scrap is processed at the :fang-Pu Copper 

Srnl1l ter. 

Copp~r-containing scrap is stored either di:r·ectly 

at the processing plant or in interim district 

st<cirt:houses, VThere it is delivered frow the collecting 

plants. In these district storehouses the scrap is 

sorted and then it ia trant.Jported to the p1·ocesninr; 

plant. 

3. 4. Present me th .. d of copper and brass scrap process in'$ 

J. 4. 1. The plant 

The copper proces~ing plant of the SRRUC, the 

Yang-Pu Copper Smelter, is located in th~ 

Yang-Pu district of Shanghai on an area of 

7,o32 sq. meters. The plant, built in 1958, has 
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a ste.ff · of 107 people and fixed capital in 

the value of 860,000 juans. Its annual production 

is worth 1.050.000 juans. The composition of the 

staff is as follows: 

- productive staff 83 persons 

- supporting staff 6 persona 

- adminjstra.tive ::>taf1' 8 persons 

- engineering staff lo persons. 

The Yang-Pu plant processes all copper-containing 

waste from the twelve districts of Shanghai, but 

it also receives scrap from the ten distributive 

districts of Shangha:i.Shi. The plant's main 

produc~ are brass and copper ingots, sold to 

copper works for further processin~. 

The plant's buildings suit the requirements of 

the presently employed technology. Any substantial 

expansion would be difficult, due to the limita­

tions of the present area. 

J.4.2. The technology presently employed 

Scrap and waste material arrives at the plant 

already sorted out. 

Braso and copper chips are stored in a store-room 

011 the ground floor of the building No.l/see 

photo No. l/ until p1·oces~ing. 

• 
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/For the plan of t:i.1e plant, see Appendix No.l, 

for the photos, Appendix No.2./ 

'l'he cuttings are compressed into bales on a bailing 

press, model SP 25, located in the warehouse 

itself ./Photo No.2/ 

In cases of occasional unsorted shipments, sorting 

aud removal of copper and brass items from the 

re~it is done manually. The removal of steel 

8Uttings from brass and copper chips is also 

carried out manually.The copper scrap is 

transported in batches from the store-room to 

the charging area of the melting furnace, 

located in workshop lfo.4 /photo ~o.)./. 

·.rJ1e furnace is a c0al-dust fil'ed, box furnace, 

with a door for charging and skimming. 

There is a casting band set up at the tapping 

hole. Over the charging door and the tapping 

hole there is an exhaust screen, the efficiency 

of which, however, is not sufficient to ensure 

an acceptable air quality in the work area • 

.li'lue gases leave the furnace through a flue gas 

channel. 

i I 
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The capacity of the furnace is: 5 tons/shift. 

The copper-containing chips are loaded into thE: 

furnace by hand, and slag is skimmed off manually 

as well/photo No.4/. 

i.1e1 ting is done in batches and the mol teu metal 

:i.~1 discharr;ed onto the casting band which carries 

the finished product to the finished product 

storage area/photo No.5/. 

The slag i~ crushe~ on jaws and roll crushers, 

then it is sorted manually and washed, to remove 

slag dust and achieve a higher metal content 

/plloto Nu.7/. 

'l'h~ d:r·essed slag i~ transported to an art:ia next 

to the finished product storage room and is 

charged back into the furnace by a conveyor belt 

/photo No.5/. 

The washed-out slag dust is left to settle and 

then sold. 

Plue gases pass through a water heater/photo ho.'d/ 

into a bent-tube heat exchangeer/photo No.9/. 

After they are cooled down under ioo°C,tlley pass 

through a sack-type dust filter and a water Qath 

/plwto ~o. lo/ before being released into the 

open air. 

• 
• 
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of the technological 

process is given iu diagram No. 1, and diagram 

Ho. 2 shows the process of flue gas treatment. 

The composition of the finished product produced 

with the present technology is as follows: 

Brass ingot: 

Copper content: 

Zinc II 

Tin " 
Iron " 
Other 

Copper ingot: 

Copper content: 

Other 

. . 

75.2% 

15.1% 

2.54% 

4.7% 

2.46% 

94.o% 

6% 

Total output in 1985: 803 tons 

J.4.J. Remarks on the technology presently employed 

On the basis of ou1· visits to the plants, our 

consultations and written data we received, it 

is our conclusion that modifications u.t a number 

of stages of the presently employed ieclmology 
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would result in a substantial improvement both 

in the quality 01· the finished product and in 

the recovery ratio. 

Improvement possibilities in the technological 

proces,: 
! 

- With mechanization of slag dressing and with 

the adoption of appropriate technology the 

metal content of recycled slag could be 

maintained at a higher constant value and the 

proportion of recycled material could be 

increased. 

: I 

, I 
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- The present rate of recovery i~ low. 

According to the data received, the metal 

content oi" scrap processed in 198? was as 

l°ollows: 

Copper: 

Zinc 

l,28~ tons 

280 tons. 

'l'he total metal content of the finished 

product in 1985 was: 

Copper: 638 tons 

. Zinc 108 tons • 

copper recovery: 49. £}% 

Zinc recovery 38.~% 

The above r'igures illustrate the rclatlvely 

high rate of melting and slag loss. 

- ih~ flue gas tra trnent system does not ensu1·(; 

an acceptable air quality in the workshop. 

~'his dei"iciency :c~~sul ts in a pa.rtj cula:cly 

tdgh level of ail' pollution inclide the 

workshop when the: furnace is being cl1&1'zed. 

It would be advisable to check the horizonttil 

flue gas channel for l.::alrn, to re-exarn:l.ne 

the capacity of the exhaust fans and tCJ ch,c:l<.: 

the eondJtion o.r the r:ol·.ling a.11ct dnst .. qJU.1 · <i .. •ll 
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- The quality both of the raw material used in 

the process/chips, dressed slag/ and of the 

finished product should he subject to more 

extensive analyses. 

l:nf 0rination gained frotl these analyses vrou.ln 

help to control tl1e quality of the fini.shed 

product. 

3.5. Reconnnendations for µnprov~ts in the pres~nt 

technology 

On the basis of an a11alys:i.s of the presentJ y 

emplcyed technological process, the:."e are 

direct possibilities of imp:c·oveme:r.t at the rnel ting 

otage, o.t the slag dressing stage and in 1.hc 

field of quality control. Direct metallurgical 

processing of the slar, presently produced/about 

500 tons/year/ would not be economic. 

It would riot be practical to install furnaces 

designed for processing slag with a low copper 

conlent at the plant studierl. 

J.5.1. Increasing the efficiency of chip melting 

In the light of energy saving efforts being made 

world-wide, the use of electric induction 



-47-

furnaces is becoming more and more widespread 

in the f'iP.ld of· no.1-ferrous metallurgy. 

~he advantages of electric induction ~urnaces 

are as follows: 

- large melting capacity 

- low melting loss 

- greater temperature uniformity 

i'avo1·able conditions for alloyage 

- environment protection features 

- economic operation. 

H8rc is the technical description of a furnace 

that could possibly· be installed at the Yang-Pu 

p.lant: 

Model recownended: i~ICTJ-700. 

Specifications: 

Holding capacity: 

Melting capacity: 

Pouring capacity: 

El~ctrical rating: 

Tilting: 

Trai1sf ormer: 

Prj.mary voltage: 

l,ooo kg 

525 kg/hour 

700 kg 

150 kW 

hydraulic. 

auto transformer, dry 

3 x 380 V, 5o Hz 
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Taps on seco~dary voltage: 130 v, 170 v, 230 v, 

Mode of operation: 

Heating of capacitor bank: 

Type of circuit breaker: 

Power of blower motor: 

Technical description: 

a/ Furnace· 

270 v, 320 v, 
380 v, Lloo v 

motor-driven, 

control 

180 kVAr 

dry 

2.8 kW 

The furnace body consists of two parts: 

the furnace shell and the inductor unit. 

360 v, 

remote 

I 

The shell is an upright standing steel cylinder, 

reinforced with rolled steel sections. The 

inside is fitted with refractory lining. 

The inductor unit is fitted directly under­

neath the furnace shell. 

On the fror!tsid~ of the furnace shell a pourin~ 
spout of suitable size and length is provided. 

A hydraulically operated door on the top of 

the furnace shell provides for speedy slag 

removal. The furnace shell is fitted with 

hydraulic jacks which connect it to the support 

frame. 

I l 
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b/ Inductor unit 

The inductor unit consists of a triple-strand 

coil surrounding an iron core of specially 

reduced magnetic flux reluctance. The unit 

is ai:r-cooled. 

c/ Tilting gear 

'rhe til tj ng gear consists of the :f olloWing: 

- a set of ttlt cylinders 

- hydraulic power pack, complete with pump, 

motor, starter, oil reservoir and filters, 

- a control panel with pilot lights, svlitch-o:ff, 

pressure gauge and hand-operated tilt valve. 

The furnace can be tilted about an axial 

shaft located near the pouring spout and 

connecting the furnace to the support frame. 

The contents of the furnace are discharged by 
r 

lifting the cover and tilting the furnace abou~'. 

the shaft. 

Maximum angle of tilt: 95 degrees. 

d/ Cooling unit 

A motorised blower unit io provided for 

cooling the inductor coil and core. 
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e/ Transformer 

Three-phase, dry, self-cooled, complete with 

fittings. 

f / Control panel 

Complete with controls, adapter, voltmeter, 

armneter, kWh-meter, pilot lamps, relays, 

DWitches and remote control equipment. 

g/ Temperature control 

An optical pyrometer is provided for measuring 

the temperature of the molten metal. 

h/ Safety equipment 

All the necessary safety equipment is j_ncor­

pora ted. 

i/ Phase balancing 

Effected by a choke-coil and a capacitor. 

j/ Refractory chamotte lining 

Chamotte, insulating material, ramming tools, 

moulds. 

With this furnace melting loss is reduced, there 

.is less slag. The metal recovery ratio can be 

increased to over 80 per cent. The furnace is 

also well-suited forio-vat metallurgical inter-
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ventions and blow-off, with which copper can be 

rPcovercd from brass. At the same time this 

Ieature of the furnace also makes it possible to 

adjust the composition of batches as desired by 

introducing alloying materials into the vat. 

This furnace is also a good ~asis for long-term 

development, such as the introduction of brass 

casting, etc. 

3.5.2. Increasing the efficiency of slag enric::tunent 

The slag produced when copper and brass scrap is 

melted contains a significant amount of metallic 

co~ponents. The recovery ratio can·be substantially 

increased if these are separated from the slag 

and are charged back into the melting furnace. 

Efficient separatioL1 0f the metallic components 

from the slag can best be done when the slag is 

crushed to the extent that separation by specific 

gravity becomes possible. Before choosing the 

most suitable slag-dressing equipment, laboratory 

experiments must be carried out. These laboratory 

experi1!1cnts will provide the ansvrers to th~ 
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follovring questions: 

optimum grain size 

- size, specifications and number of flotation 

units 

- optimum recovery ratio 

kind of flotation agent and specific dosage 

- kind ar-d size of water separator equipment. 

In the absence of any such experiments, it is 

impossible to make any specific recommendation 

as to the equipment or the technology to be.used. 

The following is a generally applicable technologi-; 

cal sequence: 

crushing on ja·,'r-crusher 

crushing on roll-crusher 

milling in autogenous mill 

- flotation and/or slurry separation 

st.!'aining 

- homogeni~ation 

br:i.quctti.ng. 

A schematic sketch of the process is given in 

diagram No. 3. The amount of slag to be processed 

annually is relatively small, so the equipment 

required should also be of relatively small 

capacity. 

' 
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\Ve recommend two alternatives for carrying out the 

development project: 

- Laboratory determination cf the optimum 

tachnologica.l pr\>cess, preparation 01· d:.1.·av1L1::.;s 

for the equip~ent in Hungary on the basis of 

the laboratory results, !c1anufacturi11g the 
I 

equipment on the basis of these cb.'awinL;s in Chic1~ 

and installation on the site. 

The above appears to be the more economic 

approach. 

- La!::>oratory experiments, preparation of dra\'/int;s 

and ;no.nufe.cturinc the equipi:ient in Hun.r:;ary, 

installation on site in China. 

Advantages of the technology recommended: 

- higher metal recovery rate from slag 

uniform quality 

savings in labor 

- lower dust loss/the concentrate to be loaded 

into the furnace is shown in photo No. 11/. 

3.5.3. Development possibilities in the field of gualitl 

control 

To produce good quality products it is essential to 

! I 
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have a precise knowledge on the composition of the 

rav1 materials, serni-finisbed and finished product. 

Quite often the technology itself requires 

pronpt chenical analysis which, however, cannot 

be achieved by the traditional uethods. /E.g.: 

adjustEe~t of conponent re.tios before tappine./ 

Here is a description of au analytic instruraent 

v1idely usecl in Euneary for pro: 1p analyses: 

t~odel reconnended: Di termenal 00506/25. 

Technicel desc~iption 

The instrmnent is based on the principle of 

calori1:etry, a ereat advantage of which is its 

universas character .. The opttmur.t field of its 

application is wi.tbin a concentration range which, 

in the case of other autoiaatic nethods, falls out­

side the optiuuu ran~e. 

The principle of its operation is the follov1ine: 

at the output terr.1inals of an appropriately 

designed Heasuring bridze a voltage siznal is 

generated whj_cb is proportionate to the level 

of concentration. The voltage value appearing on 

the digital voltneter can be fed into an on-line 

co111puter which evaluates the reading within the 

fraction of a second. 

• 
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The instrument is linked up to a multi-memory, 

multi-program computer which not only evaluates 

the readings, but also directs the mechanical , 

steps of the analysis program. Each step of the I 
analysis is programmed in advance, so the equipment! 

executes all the work relevant to the analysis I 
and eliminates the possibilities of subjective 

error. 

Absolute analytic error margin: o.)%. 

Areas cf application: 

- analysis of metallurgical basic materials 

and additions 

- analysis o:e non-ferrous metals 

- analysis of white metals 

analysis of slag 

- analysis of refractory materials 

- analysis of ferro-alloys 

- analysis of silver-alloys 

-.analysis of pickling solutions and 

galvanic baths. 

The operating principle of the instrument is shovm 

in diagram No. 4. 

I 
I 
I 

' ' 
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3.5.4. Long term development possibilities 

In~ofar as the recoDDDended furnace model replaces ' 

the one used at present, in-vat metallurgical 

treatment as well as precise adjustment of 

alloyage ratios become possible • .Analysis of 

the composition of the scrap shows that the 

copper content is quite hig/1./76%/. The combination; 

of these two factoro provides favourable 

conditions for the production of cast copper 

products/e. g.; faucets, ':ap-sets, and other 

bathroom fixtures/. With the introduction of 

Gopper casting the proportion of scrap processed 

on site could be increased, engendering an 

increase in profits as well. 

3.6. Economic evaluation of the project 

In our calculations we set the cost factors of the 

furnace and the control instrument against the 

probable increase in profits resulting from a 

hig/l.er metal recovery rate. 

As regards the slag-dressing equipment, cost and 

benafit calculations can only be done once the 
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labnratory experiments have been carried out. 

The calculati2ns are based on the followip5 

figqres1 

Estimated cost of project: 

Scrap processed/in 1985/: 

Present output/in 1985/z 

brass ingot: 

copper ingots 

<J 28o,5oo /US/ 

~ 898,ooo 

2000 tons/year 

7ol tons/year /At/ 

112 tons/year /Bt/ 

Probable output after realization of project, 

from 2 ooo tons of scrap yearly: 

brass ingot; 990 tons/year I.Ari 

copper ingoti 2o7 tons/year /Bf/ 

Marlte-t price of brass ingots: ¥ 4,ooo per ton/C.6/ 

Market price of copper ingots: ¥ 5,200 per ton /CB/ 

c ----....------..------- . /~o-7ol/4ooo+/2o7-112/52oo 1 

I 
I . 
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3.7. Environ~nt p~otection and safety 

The pre,;ent air- and wuter-purif:yinz equip1.~erit 

can, v;;_th ce,·tain r;wdificetions, be ri.dapted 

to '.;he tectnolo.:::;y reco;·nen:led in th i.:i report 

and the :'errnl t:: n:_; pollution levels \1ill not 

exceeC. C~1:1ese en•1i.ron, ~ent e.nd 1!e2.lth protection 

:-jtoud~n·~ls ;-.e >~ i.n force u t the t .L: ,e cf the 

vir::it pf nur l!Xpe1·to. ?ol111tion contents of 

stA.ck L;ase:1 d:Lscharged into the a tr:iosphere will 

not exceed the following values: 

total dust content: 

- lead: 

1,8 ~.:g/hour 

50 gra:.,s/hour 

.:'.ir pollution levels in r1or1: area: 

- lead: 0,04 1ilt,/t1~ 

- copper: 0,2 l .f!,/L' 

- CO: 20,0 11r,/d 

- zin~: 5,0 11£::,/Il' 

Effluent pollution levels will renrain below the 

following values: 

- zinc: 

- lead: 

- Cod: 

5 

1 

100 

mg/liter 

ne/liter 

mg/hour 
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- suspended matter: 

- copper: 

500 mg/liter 

1 mg/liter 

Uoise level in the work area will remain below 

The technology employed at the Yang-Pu scrap copper 

processing plant of tl.:.e Shanghai Resource Recovery 

and Utilization Company has several stages which should 

be improved. The metal recovery rate of the plant is 

low. 

The areas where improveml!nt is desirable are as 

follows: 
·l' - The presently used coal-dust fired box furnac~) fJhould 

be replaced by an induction type c~~ible furnace, 

thereby reducing melting and dust loss and 

substantially improving the metal recovery rate. 
I 

- The efficiency of slag d1·essing could be improved I 
through mechanization. The choice of the most suitable I 
equipment should be made on the basis of laboratory 

experiments. Slag could be enriched eithe~ by 

floatation or slurry separation. 

j I 
IJ 

, 
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- Quality control standards could be improved through 

tho use of an automatic calorimetric analytic 

jnstru."11cnt. The instrument ensures a prompt supply of 

j:nformation on the chemical composition of the 

material, thereby providing the conditions necessary 

for timely interventions in the technological process. 

- rr1·~r: f ·:~ 1- ~,.-.~~cti.J11 of cast-brass p1"toducts, which would 

further increase the value of the technology 

recommended, could be the subject of a long-term 

dev0lopment project. 

Tnc recommended improvements can be realized with 

fav.;11rable economic results. 

We would like to express our thanks to the employees 

of the Shanghai Supplying and Marketing Cooperative 

and the Shanghai Resource Recovery and Utilization 

Company for their help tn our work. 



• 

-62-
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Ammx 11. 
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AlUBX II. 

Photo a. 



Photo 9. 
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~·1n11~x II. 

Phot, 10. 
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l. SUMMARY 

The delegation visiting the Chinese People's Republ::l.c 

stated in the course of its work th~t there have been 

and are considerable efforts in thG field of collecti11g 

and utilizing aluminiumscrap. However, it is necessary 

to take further initiatives in certai~ partial fields. 

~hese are the following: 

small wejght household waste and chips melted j'Y) 

rotary drum furnace; 

processing casting wastes into finis.hed products. 

The introduction of the above technologies would make 

1 t possible to have wide-range utilization of alumj.nium 

scrap. 



I l ·_· .~~. !. !_ 

• 

~"'. . 

;. '•··· 

. t. ' . . 

-73-

2. CONTENT 

1. Summary 

2. Content 

J. Introduction 

4A Work carried out 

4.1. The work programme of the group 

4.2. The Chinese partners 

'""'' ., .. 
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4.12. Environment protection - work safety 
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3. DJTRODUCTIOU 

The background of the project 

In iqs3 UNIDO organized a study-tour in Europe for the 

experts of the Shanghai Recource Recovery and 

Utilization Conpany/further on: SRRUC/ on the request 

of the \lorld Bank. 

They visited Hunga1~, the Federal Republic of Germany 

and Belgium. 

The Hungarian vteit was followed by another one in 

1984 in order to get information about the Hunearian 

waste utilization experience as this seemed suitable 

for China. 

A repreaentative of UUIDO accompanied the delegation 

in both cases. At the ea1.le time China and the World 

Bank invited a Hungarian expert on waste collectine 

and utilization to give a lecture on ironoxide, 

aluminiura and copper waste collection and 

recycleing at the International Conterence for \'/sate 

Recovery and Utilization organized in Shanehai in 

jfovember 1984. 

L-----
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During the conf"erence the representatives of SRRUC 

and the Hungarian delegates came to an agreement that 

they are going to wi.den c:ioperatj_on with the support of 

UUIDO and the World B3 nk in the following fields: 

- the production of magne1Bwith using iron-oxide 

waste 

- aluminiu."Tl scrap utilization 

copper scrap utj.lization 

carpet ma.."1.ufacturing wi tr. using textile and 

~ynthetic waete. 

Fol lowi:r..g this, the Govern;.lent of the Chinese I·eople •fl 

Republic sent a letter to lnTIDO on 27th NovembP.r, 1984 

through the representation of mmP in Beijing and asked 

mar.o to support the matter and examine the poesibility 

of the Hungarian participation in the required 

technologic~l transfer. 

In May 1985 the UNDP representation, UNIDO, the Chinese 

Government and the Chinese partners drew up a protocol 

in Shanghai and agrP.ed on the field and financial 

framework of the project .... equested from UNIDO by the 

Chinese Govermnent: on the be.sis of this "the acknow-

. . , ) ' ~ .l 

I 

I 
I 
I 
I 
I 
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ledgeraent of the final request was sent to Ul!IDO in a 

letter of 16th Hay, 1985 signed by UWDF' Resident 

Representative in Beijin0. 

On the basis of the invitation UKIDO assiened TESCO 

to send experts to China in connection with the four 

topics tsntioned above. 

The task of one of the groups of the Hungarian 

experts \•1as to provide experience on the Hungarian 

aluniniun scrap utilization and after getting the 

local circunstances known to support the V1aste 

utilization technologies to be developed in the 

People's Republic of China with proposals. 

It was also their job to estimate the existing scrap 

according to type and quantity, to examine the present 

collecting, storing, separating and processing 

equipment and to work out proposals for rnodernizin~ 

the existing scrap utilization technologies and 

introducing new ones. 

4. \'/ORK CARRIED OUT 

4.1. The work progremme of the group 



April 17. 

Morning: 

Afternoon: 

April 18. 

Morning: 

-7H-

Discussion at the Headquarters of 

the Shanghai Resource Recovery and 

Utilization Company. 
' 

Harmonizing work programmes, 

introducing the company. 

Visit to the Zhabei District Ferrous 

Metal Processing company. Separating 

a~~d metallurgical preparation of iron 

waste. 

Visit to the waste purchasing shop 

of the Yanan Dong Lu IU Purchasing 

Station then to the plastic processing 

plant of the Xing Liang Plastic 

Products Manufacturing Co. 

Afternoon: Visit to the SRRUC shop of Beijung 

Lu where products made of waste 

utilization are sold. 
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April 21. 

Morning: Visit to the Sha Jingang Metals 

Warehouse basis. 

Afternoon: Experts consultation at the office 

April 22. 

Anril 23. 

April 24-. 

April 25. 

of SRRUC Storage and Transportation 

Department. 

Visiting the workshop at the Zhopu 

Secondary Aluminium Smelter. 

Visiting the workshop at the Yang-Pu Copper 

Smelter 

Visit to the Zhopu Secondary Alwninium 

Smelter. 

Experts consultation at the office of SRRUC 

Storage and Transportation Department. 
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April 29. l 

April Jo. 

May 2. 

May 5. 

May G. 

Experts consultation at the office of the l 
I 

SRRUC Storage and Transportation Department. 
·'· 

Visiting the workshop at the Yang-Pu 

Copper Smelter. 

Experts consultation in the office of the 

SRRUC Storage and Transportation Depart­

ment. 

Experts consultation in.the office of the 

SRRUC Storage and Transportation 

Department. 

Experts consultation in the office of the 

SRRUC Storage and Transportation Depart- · 

ment. 
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4.2. Chinese partners 

During the visits and discussions our delegation 

met the following Chinese partners: 

Cha Jie 

Cuo Jang Kany 

Chief Foreign Economic Relation 

and Trade Division 

Section Chief Foreign Ecor'...liC 

Relation and Trade Division 

Li Bingzhang Manager 

Zhu Ke Xi Deputy Manager 

Zhang Dexing Deputy Section Chief 

Ren Debao General Manager 

Tien Kai Yavang Vice Manager 

Zhao Kai Xian Vice Uanager 

Fan Yang Fen Factory Director of Trade 

Zhao Ahi Gang Factory Director Vice Manager 

Far! Yong ~ing Factory Director of Production 

Zhang Limin Assistant Manager 

Yuan Yenglin Manager 

Jiang Fu qing Managing Director 

Sun Jong Jie Vice Manager 

ltuang Jianging Engineer 

I 
I 
l I 
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0hen Yimin 

Pone; Je Ling 

Xi Shi I.1ing 

Zhu Rongle 

Zhang Gnochang 

S1..t:! Xiaolu 

Chen Quinging 

Chanz Yanxiao 

. • ' ' - -. I • ~ 
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Eneineer 

Engineer 

Engineer 

Engineer 

4.3. System of :ollecting - the guantity and quality 

composition.Jf the collected aluminium scrap 

Scrap comes to the utilizin6 plant partly from 

the population and directly from companies. 

Purchasing from the population takes place 

through well-divided waste puchasing places. 

Collection in the shops takes place selectively. 

This contributes a great deal to further processing. 

Scrap originating from manufacturing companien is 

delivered directly to the processin~ plant. The 

quantity of the alurainium scrap collected annualy: 

5.500 t/year. 
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Com12osi tion of the scra12: 

household/from the population/ 19% 1.045 

production/from plants/ 45% - 2.475 

casting 21% - 1.155 

chips 15% - 825 

The features of scrap:: 

sheet scrap thickness max. 4 n:r11 

its size is 1000 x 2000 mm from panel; 

bar scrap snall quantity 

bar ends of max ¢ loo mm; 

t/yea1 
II 

II 

" 

casting: its max size ¢ 400 weight per piece lo g 

~hips: sinewy and the variation of sinewy and 

broken. 

The purity of scrap: 

Household and production scrap1 

pure from other materials because of selective 

collection. 

Casting: scrap, pure from other metals, casted 

other metals are removed by hand. 
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Chips: Pure from oil, but other chips, first 

of all steel and copper may m:Lx vii th 

them. 

Steel chips can be removed with magnet~ 

but copper remains in them and this 

should be conside~ed later. 

On basis of what we have seen on spot collection 

and storing is acceptable fo•4 further utilization 

demands. 

4. 4. Aluminium scrap processir 

by s r~ n u c at present 

~hnologies applied 

Production technologie& applied presently. 

4.4.1. Sheet rolling, cutting 

4.4.2. Ber casting 

4. 4. 3. 'rhe production of me-c;allurgical auxilliary 

materials 

4.4.4. Melting tube~ 

4.4.l. Sheet rolling 

400 nun wide sheets are rolled from blooms cast 
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on spot. Sheets are cut to measure and they 

immediately get to the cutting presses in order 

to cut pre-products from them mainly for pan . ·· 1 

production. 

Cutting scrap is recycled to the furnace. 

4.4.2. Bar casting 

Takes place in two sizes: 

under ¢ 60 mm by horizontal bar casting machine 

between '/; 60-200 mm into ingot moulds placed into 

the earth vertically, directly from the furnaces. 

The cast bars are taken out from the ingot 

mould and faulty parts & •. ·e sawn by circular saw. 

The parts that remain after it are processed 

further. 

4.4.3. The production of metallurgical auxilliary 

•!> •. '··· /tJ"J!J 

materials 

Deoxidation products are manufactured for 

metallurgical purposes. The plant is new. We 

were not able to visit it while operating as it 

was out of operation when we were there. 

On basis.of what we heard the applied technology 

is acceptable. 

' 

I 
I 

I I 
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4.4.4. Melting tubes 

Household scrap . mainly tubes/toothpaste, shavi11g 

foam, etc. I and other types of scrap like f'olia , 

and packing material are melted in chamber 

furnace under salt. The scrap fed into the f'urnac8 

is floating on top of' the salt bath. This is 

pushed under the salt bath by manual pu: ·-bars. 

Thisrmy burning loss may even reach 501~. 

This technology must be definitely changed. 

4. 4. 5. The chamber furnace is already in operation i.n 

the new hall and blocks are cast in accordance 

with the requirements. The line of ingot moulds 

put in the earth is in front of the furnace 

where blocks are cast with the size of 

640 x 170 x 45 mm. 

Cooled ingot moulds are tilted to the floor of 

the workshop by fork truck and the ready 

blocks are taken apart, lifted and are later 

sold. 

This technology is up to the requirements. 



-86-

I 

4. 5. Iniormation on the present technological develonment:.:: 

1 ), • I " 18 _j~j ; 

The hall for the equipment is ready. J~9tallation 

of the equipment is being carried out now. 

M~dernizing the technology includes the irrreasP. of 

rolled sheet width and the introduction of hot 

rolling. 

Against the earlier sheet width of 400 mm, now 

the width of rolled sheets increases to 1000 mm. 

The first stage of the sheet mill is the hot 

roJ.ling mill. 

The cast bloom gets to the sheet mill warm 

through a rolling line where rolling temperature 

is set in the el'ectric roll-over type heating 

furnace. and then rolling takes place continuously 

first hot and then cold in the necessary thickness. 

After the rolling line alligator shears and cutting 

presses are installed. The alligator shears cut 

the sheets to the necessary width. 

Bheet are cut to · the necessary shape, ma.inly for 

pan menufacturing, by the presses. This way cutting 

scrap ie returned to the furnace immediately. 

' I 
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On basis of information and what we have seen on 

spot this technology is suitable v·' en it will be 

ready. 

4.6. Technological proposals 

4.6.1. Fagoting 

. Jo.)'. 

Melting and storing the light thin sheet acrap 

is more suitable if fagotted. 

It would be necessary to install 1 pc. fagoting 

press on the plant. 

The character of the scrap requires the 

installation of a fagoting press •vi th the max. 

capacity of loo t. The proposed place of 

installation for the machine is shown in 

enclosure No. 1. 

The fagoting press also helps with storing 

problems apart from feeding ones, as fagoted 

scrap takes 50-60% smaller place as scrap in 

bulk. 

Fagoting press: 

Type: SP loo 

Size of waste: 1400 x 600 x 4-50 

Size of fagot: 600 x 200 /its length depends on 

the material fed in/ I 
I I 
i I 
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Wight of fagot: 40-80 kg 

Speed of fagoting: 16-32 fagots/hour 

Frame sizes: 

length: 6000 mm 

width: 1400 mm 

height: 2100 mm 

Weight: 8300 kg 

Electric energy requirement: 15 kW 



4.6.2. tielting under salt iu rotary drm1..1 furnace 

; ·. . ,. 

LigLt scrap uust be fed fae;oted. The scrap to 

be rnel ted cets under the salt bath as a rem1l t 

of rotation in the rotary drut~ furna..!e. 

The scrap that does not get under the salt bath 

after the first rotation still Get a salt coating 

that burning loss uay be decreased even to 25 ~-·· 

On the other hand with the application of 

fs.g0tine and rotatin.c; drum furnace it can be 

aclu ved that the present staff/Manual feeders, 

the ones who push ~aste under the salt bath/ 

is saved from hard physical job, radiating heat 

and \·1ork hazards originating frm:1 poisonous gas. 

notary drurc. furnace: 

Capacity~ 2.4 t/sl.ift 

Ener[;Y requirei:len: 990.COO kcal/hour fuel oil 

16 k1;/ electric enerzy 

380/220 V 50 Hz 

Pr011e aizes: 

length: 

width: 

height: 

5.000 mm 

J.000 nun 

J.000 rnm 
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Weight: iron structure: 12000 kg 

lininz: 12000 kt: 

• 
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! I 4.6.J. Casting 
·! 
I ! On basis of what we saw on spot and the 

I l 

\ •• ,f, :' (I 

negotiations thereafter, the foundry fits in I 
very v1ell into the uodernization of the technology. 

There are soL1e 500-1000 t of scrap that represent 

a t:·pe that can "!::e r,rocessed into castings Vii th 

b i.gll value of usa£e. On the basi:::; of the 

pre-studies prepared by the experts of the 

factory it car. he stated that there is de. :<lnd 

for castinzs bet.,.1een the weight liui t of 

o. l - 1. o l:g. As we have no inforr.;ation in 

connection with the size, shape, rmteriel and 

nu. ,her of the pieces to be cast vie rropose 

establ i.shing a foundry that is capa1ile of 

! 
i 
I 

I 
I 
I 

producine wide-ranr;e of castings, including s:.iall ,I 

nedium and lar~eseries ones directly from scrap. I 
Caating directly from scrap requires high demand 

in connection with quality control. Por this 

reason we have made proposals for improving 

quality under point 2.6.4. 

Brief description of the proposed casting 

technolog;y: 



I 

I 
I : 
.i 
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Metal supply or the founclry: 

2 pee of tilting tank furnaces will be installed 

into th~ foundr,J. These are the places where 

the melting of aluminium casting scrap takes 

place together with perforl4iing occ~sional 

other alloying. 

Liquid metal is delivered in portable ladles 

assel.1bled on trucks from here to the holding 

furnaces in the casting places. Melting and 

holding temperature J118y be changed betY1sen · 

680-780 °c in accordance with casting requirements. 

Purifying liquid metal may take place in TCAL 

furnace. 

Grain refining of' liquid m~tal JDS) also take place 

here. In order to decrease burning loss, melting 

should take place under selt cover~ 

Ingot could casting: 

The suitably formed ingot moulds must be heated 

up to 150-200 °c before casting and they must 

be coated with form coating material. 



l 
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There is a further possibility for the partial 

or total heating of ingot moulds either by 

electric or gas heating. Ingot moulds may be 

assembled into ingot moulding machines 

according to requirements. This makes it 

possible to have multi-direction tool movement 

with pneumatic or hydraulic control manually, 

considerably decreasing hard physical work. 

Liqrid metal is poured into the ingot moulds 

by manual castil'lg ladles filled up froo melted 

miniura kept 011 suitable temperature from the 

TCAL furnace. 

Production of cas~ings: 

The end phasis of casting production is the 

preparation of castings c,1nsj.::::·ting of removing 

the runner systems and burring. 

Removing the runner syste~s takes place either 

with band saw or rapid piece cutter depending 

on t.he type and shape of castings. 

Surfaces are cleaned by grinding machine, and 
sttnd blaetine equi11ment. 

Burring the castings would take place on the 

ttmbling barrel. 

i 
I 
I alu-
j 
I 
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In case of sophisticated castings, clearing of 

castings can be carried out manually with 

suitably developed tools for this purpose. 

In case of casting it ie important to ensure 

casting ingot moulds so ~hat preparation ectivitie~j 

can be reduced to the minimum. The principal lay­

out possibility of the proposed equipment is 

included in enclosure No.2. 

\"/hen preparing the luy-out plan we considered 

the fact that after thd installation of the nevi 

sheet mill, the old one will be rer.ored. The 

present one can be uade suitable for the purpose 

of the foundry with a minimum cost, so this seems 

to be the cheapest solution. 

The proposed foundry equipment: 

/Humbers equal with those of the drawing 

enclosure No.2./ 

. 
1. Tilting tank furna·ce 

2. Casting holding furnace 

.3. Ingot mculd r.iachines 

2 pee 

9 .PCS 

J pee 

i 

·-··--· --·-· . I 
' 
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4. Central high-pressure hydraulic 

station·· 1 pc 

5. Fork truck 1 pc 

6. Band saw 2 pea 

7. Rapid piece cutter 2 pea 

8. Band ,sanding machine 2 pea 

9. Stand gr:' tng machine 2 pcs 

lo. Sand bla: .. l pc 

11. Tumbling rrel 1 pc 

1. l·ton t. ing tank furnace: 

Type: Sk~~ner-Qualital 

Capacity: 

Metal capacity: 

Energy requirement: 

Frame sizes: 

width: 1.850 DDll 

length: 4.100 mm 

height: 2.Qco DDll 

1 t/shift 

1 t liquid aluminium 

660.000 kcal/hour 

fuel oil 

6 kW/38o/22o V 

5o Hz electric energy 
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Weight: iron structure 

lining 

5 tons 

13 +ons 
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2. Casting ho_l_d_i_n~g'--~---~f~u~rn~a~c~e~: 

Type: TCAL 150 electric heated crucible 

melting ::.:'urnace 

Capacity: 150 kg of liquid aluminiuin 

Energy requirement: 4o kW/J8c/22o v 

5o Hz 

1\1'.a.x. tempera tu:re: 8oo°C 

Sizes: diameter: 1200 IIll1 

height: lloo mm 

Weight: 1800 kg 

In case there is a demand oil or gas heated 

furnace may also be applied. 



,. 
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3. Casting stand: 
Type: UNI-Qualital 
Frame sizes: 

length: 
width: 
height: 

1500 mm 
2780 mm 
2450 mm 

Size of receiver plate: 
Distance between receiver 

400 x 500 mm 

plates: min. loo mm 

max. 900 mm 
Moving possibility of tools: in 6 directions 
Weight: 1 loo kg 
Energy demand: hydraulic energy from 

the central $tation 
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T~rpe: Qi:aJ_i tal 

Hydraulic pressure ;,:ystet:. 

:Nominal liquid ca1;aci ty: 63 l/minute 
nominal pre~: sure: loo bar 

Electric er1ergy demai;.d: 15 kW 

Accumulator: 

llorr.inal volume: 2co litre 

Non,i:nal pressure: 160 bar 

·. 
·-



5. Fork truck: 

Type; ?,V-687 
Load capa.ci ty: 

Lifting he:'.-ght: 

Frame sizes: 
length: 

width: 

height: 
Outside ~urning radi~e: 
Driving speed ~~th load: 

· without load: 

Self-weight: 

1000 kg 

3300 mm 

1840 'filI!'. 

960 nun 

22oc 1mn 

1500 mm 
13 km/h 

14 km/h 

2250 kg 
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Band se.:1:: 

Type: SF-0~ 

Fra'!'Jle 31.ZES: 

length: 
width: 
height: 

.Size of table: 
Height above tar:e: 

Tilting capability: 

Cutting speed: 

Weight: 

800 nnn 
1800 nnn 
2400 IIlI:l 

Boo y Boo 

950 rran 
c~ 

max Jo 

23 m/sec 
840 kg 

mm 

Electric energy demand: 2.8 kW/38o/22cV 

5o Hz/ 
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7. Rapid piece cuttt:!': 

Type: Qualital 
Diameter of disc: 
1:iaximun c·.Atting height: 

Revolution number of the 

3oo-5oo U'illl 

loo mrr:. 

wheel: 1500 rev/min 

Frane sizes: 
length: 
width: 
height: 

Wei€J-t: 
Electric energy denand: 

1200 nm1 
800 mm 
900 nnn 
Joo kg 

3 kW/38o/22oV 
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8. Band sanding machine: 
Type: Qualital 
Frame size: 

length: 

width: 
height: 

Width of grinding 
Weight:' 

460 liiill 

1700 nun 
lo7o mm 

material: 100-150 mm 
670 kg 

Number of work place: 2 



J 

9. StaLd c;rindins :rnechi11e: 

Type: AKS 
Size of p·inding wte-21: 

Revolution number of 

grindine; wheel: 

Frame size2: 
le-:igth: 

','Y"idth: 

height: 

Electri~ energy demand: 

Nurr1ber of work places: 

400 ::>: 5c x 127 lilI!1 

1500 r~v/min 

1200 mrr. 

680 I!lll1 

96CJ mm 
J. 5 kN/J8o/22o v 
5o Hz/ 
2 
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lo. Sand blaster: 
Type: UVATEl·~V 

Size of work cabin: 
length: 1170 nun 
width: 
height: 

900 mm 
6Jo nnn 

Pressured air consumption: Joo l/min 
Pressure of pressured air: 3-6 bar 
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4.6.4. ~lity control 
Casting production that te.J~es place directly 
from waste requires increased expectations from 
quality control. The requirement does not only 
mean that components and pollutants must be 
defined exactly, but at the same time this 
activity should be carried out quickly, wjthin 
a few minutes. 

Before casting e.~ch portion quality i::1ust be 
defined at least two times. 
First the compositicn of the metal bath must be 
defined after melting the scrap. 
In the knowledge of this the quantity of the 
alloys to be added must be defined. 
After melting the alloys the composition of the 
metal bath must be defined. If you cannot manage 
to define the composition of the metal b~th 
in the first step r::.xactly, alloy feeding and 
supervision mtst be repeated. We propose the 
installatiun of one piece rapid spectJ:·ometer 
with digital display. The precision instrument 
may be placed in the present quality control 
lE:t bora tory. 

It can be operated by the present laboratory 
staff. 



Spectrometer: 
Type: Spectrolab 
li':i:·a111e sizes: 

length: 1400 
width: 750 
height: 1111 

mm 
:rmn 

nnn 
Weight: 250 kg 
Current input: 1500 k\V/22o V 5o Hz/ 
Examining gas: argon 
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SPECTROLAB 

Labo=at6riumi spektrorneter 
helyszini min8sit8 
vizsg,Uatokhoz: · 

ontattvas es ac~l 

aluminium, horgany, r~z, 
nikkel, 6lom es ezek 
otvozetei 

killonleges otvozetek 
labor3tory s~ectrvm~ter for qu3lifying 
e.xa.:nina tions on spot: 

-cast ircn az~d ~teel 
alu~inlum, zinc, copper, nic~al 
lead and the alloys of '~ese 

- s~ecial alloys 

ANALYTICAL INSTRUMENTS 

I 

. . . .. .... -- .. 

S~~CTAOLAB Jr. 
, !gyszera kiviteln 
· laboratdr.4 umi spektroml!ter 

vasatv8zetek, konnyU-
4s neh,zf,m8tvozetek, 

' "eqyes kill8nleges otvozetek 
helyszini, Uzemszeril 
-eleJ?tzesehez 

Si::tple design labor:! tory spectrometer tor the oper3tion:t1 er.a ly san 
of iron alloys, light and heavy metal alloys and certain s~eci~l 
alloys _on spot. 

' . ~ . . . .. : ..... , ....... 
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4.7. Definine the ~ecessary fjelds of work 

fEJ.goi.ing pr1:=ns. 

It does not need a separate building. It may 

be: plae:ed tn the pr·eseut st0ring a:rt;a, c '.Jl~n-ui r. 

/See dra-::ing encL\sure Ho. 1./ 

2. Hot~1~ drum melting furnace, ope~itins und~c 

salt 

It can be installed in place of the presently 
0 1:.e:ratint:2; tank fu1·nace, ustng the cunnecti.-;rJ 
points and funnel of the latter one. 
/See drawjng enclosure No. 1./ 

). Fcur..dry 
1I:1is may be installed in place of the preser.Ltly 
l)peratLr:s sheet r.1ill and bar foundry. The 

b~ilding ia suita~le fur installation after 

Ct':rta1n ~renovati011 and reorganizatior .. 

/:;ee dra~.rir1£: enclci.3ure no. 2./ 

4. Spectrometer 

It should be installed in the prAsent quality 

control laboratory after sma.11 chan~es and 

cl. ine ti zing. 
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4.&. Energy ~eguirement 

The capacity of the foundry of 1 ooo t/year fini.shed 
product. This mak~s necessary the use of 1150 -

- 1200 t/year cast aluminium t1Ci'~P. 

When defining the energy demand we consider1 1d the 
foll.iwing bas::.c data: 

For the production of 1 t cast 
it is nece8sery to have: 

1. 622 kg oil 

aluminium produ~t 

2.292 kWh electric energy. 
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4.9. Manpower requirement ~nd capacity 

From the 1.155 tons of casting scrap collected 
mnually 1 ooo tons of finished castings can be 
manufactured annually at good efficiency. 
156 workjng hours are necessary for the production 
of l ton of finisherl casting. Considering the 
loss time of 30% and the unnual capacity of 
1 000 tons the working hour requirement is: 

t= 1 ooo .x. 156 .x 1. 3 = 2o2. 800 hours. 

If WP. take 192 hours as the monthly working hours 
the necessary nember of employees is: 

1 = t = ·202.800 
= 88 

12 x 192 

with three shifts, and with 29 workers per shift. 
The proposed composition of manpower on basjs 0f 
that of similar European plant with the same 
capacity: 

Plant manager 1 person 
Shift manager 3 persons 
Tl'ial caster 3 pers...:;ns 
Quality control 3 pP.rsons 
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Melter 6 persons 
Caster 45 persons 
Material 

transporter 6 persons 
':i.'ruck driver 3 persons 
Metal treater 3 persons 
Cleaner 3 persons 
11Iaintenance 
staff, tool 
producer 12 persons 

Total 88 persons 

The present employees at the factory 
are able to deal with connecting execution and 
other activities without increasing the manpower. 
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4. lo. The estimation of efficier .. c:y 

4.lo.l. The investment of the foundry 
·l:he production costs o:f 1 ton of finished casting. 

Ftk] oil 1622 kg o.49 ¥/kg 778 ¥/t 251 us D/t 
Elt:ctric ·:;nergy 2292 kWh u.12 ~/kg 275 -::t/t 89 us D/t 
Al,l. W"dS te 1.2 t 1180 ¥/I; 1416 ¥/t 457 us D/t 
Auzil 1 iary mat. 0.1 t ~!2oo ¥/t 220 ¥/t 71 us ~:/t 

Wages 202 hours 150 ¥/t 150 ¥/t 48 us D/t 
Tc,x/ cin finished 

product lo% 5o5o ¥/t 5o5 ¥/t 163 lJS l.J/t 
Amo rtiza ti on 20% 420 ¥/t 135 ZS D/t 
To0ls Joo ¥/t Joo ¥/t 97 us ll/ t. 

T n t a 1 4064 ¥/t 1311 us lJ/t 

Examining the .1nnual profits: 

Income Jooo t/year 5o5o ¥/t 5.o5o.ooo¥/year 
1629 us D/yew: 

Annual costs II II 4o64 ¥/t 4.o64.ooo¥/year 
1311 us D/yea1· 
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Annual profit 1000 t/year 986.000¥/year 
3318 US D/year 

Estimated investment costs: 2.loo.ooo ¥ I 680.00 US D 

Investment costs include the costs of foundry equipment 
and the machines for qualj_ty control. 

Time of returns= Investment costs 
------------------------ = 

Annual profit 

680.000 US D 
= ------------------ = 2.13 year 

318.ooo US D/year 

4. hi. 2. Investment of fog ,_,tint) machine a:i.d rot~~; n..:.;_: 

drum furnace 
Thf-: quantity of 

Household s01:1;1p 

Chips 

Total: 

l:i~!rap considered: 
1. 045 t/yPar 

757 t/year 

1. 702 t/year 

Estimated burning loss at present 40% 680 t/year 
Loss in the rotat1ugdrum furnace 20% 340 t/year 

Saving: 345 t/year 
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The value of saving 
/Selling price 5o5v ¥/t/ 1. 742.ooo ¥/year 

561.935 US D/year 
Investment costs for 

equipment 1.600.000 ¥ 

516.ooo US D 

We have not taka-iwages into consideration as 
manpower may be decreased with the investment 
compared to the present situation. The same 
applies to energy cost, as the ener{.,y consumption 
of the rotutinc;; drum furnace is almost the same 

as the existing tank furnace. 

Amortization 320.000 ¥/year loJ.ooo us 
Tax/on finished 

products 174.200 ¥/year 56.ooo us 
10% 

494.200 ¥/year 159.200 us 

Income 1. 742. 000 ¥/year 561.935 us 
Costs 494.200 ¥/year 159.200 
Am:ual 

profit 1.247.Soo ¥/year 402.735 

Investment co~ts 
J:a;J-hr:.ch period= -------------------• 

.Anri.ual profit 

516.ooo US D 

us 

us 

D/year 

D/year 

D/year 

D/year 
D/year 

D/ydar 

= --- ------------------= 1. 28 y, ·L.~(· 
. J2.735 US D/year 
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On bnsis of feasibility calculations it can 
be stated that both the introduction of the 
foundr:; and the rotatin~ drud furnace melting 
are investt~nts with short returns. 
If we take out the costs of the ~aterial 
testinc equi~Jent of the investl~nt costs of the 
foun<l.ry the invest::,ent of the foundy returns 
even in 1.5 ve~rs. The reason is that the 
installation of these equipr~nt contribute 
considerably to the \'/Ork of the plant. 

4.11. Exaatntng the possibilities of future developl.ients 

In the factory which is the only aluminium scrap 

utilizing plant in Shanghai province castings 

were not produced earlier. In the first step 

definitely the ingot mould casting should be 

introduced according to the instructions above. 

After it be core.es clear on basis of casting 

production experience what type of and how much 

is the demand for aluruinium castings, development 

is possible in the following directions: 

1. :r.rachining of the castings 

2. Introduction of press ure casting 

J. Introduction of surface treatment 

4.11.1. J.Tachining ot the castincs 

Cons1.dering the experience of in.sot r.:ould 

casting introduced in the first step, the next 

phese chould be the inh·od\\ction of 1 .. acltini112: of 
raw cnstinss. 
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»Vi th this a dou"":lle purpose uay be reached. 

Processed castings have a higher sellin~ 

price. On the other hand the chips with 

processing r.iay be recycled iwaediately to the 

system and thie way savinga are possible on 

the costs of collecting and transporting, 

this way profitability is higher. 

4.11.2. Introduction of press UT3 castinz 

Also with the consideration of the experience 

of ingot nould casting a decision can be :::ade 

on the introduction of press ure castin~. For 

this purppse we need more exact data on the 

basis, size and production number of the 

manufactured pieces. 

It is possible to decide only in knowledge of 

the above data whether it is worth introducin~ 

press ure casting with 111-;.ich higher investJr.en t 

and operating costs. 

4.11.J. Introduction of surface treat~~nt 

After the introduction of castine prodLction 

the demand sho\lld be estioated for processi11r.; 

finished casting. He::ce vie think of oxidizine 

or paintinz. 

L __ ·---·----------------------- ----·--··-- .. - -· ---- ·-· 

' ·'~ 
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4.12. Envir.inment protection - work safety 

The proposed tP.chnologies can ensure the 
e11vi1·01unent protection ~tipulations given 
by the Chinese partner for the vmrk group. 

When introducing the propost:d technologies there 
is no sewage. The possible pollutants washed in 
with rain water are far below the permitted 
values. 

S,> Fluor lo mg/l 
Salt content 500 mg/l 
cod loo mg/l 

In case of f'l ue ;,;u:J the peL.li tted v.-ilu.cw may !:'> l:J<, 

l:i1,;; 0!J:::t:::cved. 

Fluor 1 mg/l 
Aluminium loo nit;/ri 
To7.al dust 1.8 kg/h 

Air pollution at the places of wo:rk also remain 
under the 1>e1· •.. itted vall:.cs. 

Fluor 1 mg/J 
Aluminium 

oxide 4 mg/J 
Co 2o mg/ri 
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l 
Uoise level at the places of work is generally I 

' ! 

under 85-90 d9A. But when p1·ocessing castings 

this ri•.ay be higher than that. Her·e individual 

lileans of protection must be used/ear-plug, 

ear-protector/. 

5. CLOSING CHAPTER 

Oh basis of the information given in the previous 

passages the following statements can be made. 

5.1. In the field of introducing rotating dru~1 

furnace melting 

Its introduction together with fagoting may 

decrease losses at least by 2°'~· Hard physical 

job under difficult circumstances can be 

decreased coDsiderably. 

Here we think of manual work withexposureto 

radiant heat and pushing material under salt bath 

manually. Thie investment should be realized even 

in case if return time would not be so favourable 

/1.28 year/. Here we did not consider the fact 

that the usefulness of fagoting is also ohvious 

in the field of storing and material transporta-

tion. 

5.2. The introduction of casting technolSf 

With the realization of this technolgy the sellin 1 

price of finished products increases considerably! 
1 

and this way profit also increases. Hot casting 
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results in conside:r·able energy savings. 

J~n outstanding part of the invest:Jent is 

represented by the ntaterial testing equipment, 

but this contributes not only to the work of 

the foundry, l::ut to that of the Ylhole plant 

as \':ell, aa it helps with uanufactu:r-ing products . 
of a better quality. 

lie would like to thank the collegues at the Shanghai 

Supplying and L:arl:eting Co-operative and at the 

Shanghai Resource Recoveey and Utilization Co1i1pany 

for the help provided to our work. 
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1. INTRODUCTION 

With our life-style, rapid technical development, 
the grm1ins nm.1':er of the world's populc.tioiJ 
and with the continuous improvement of the living 
standards a continuously increasing trend in the 
textile mater~al consumption per capita can be witnessed. 
Thus is it quite natural ""Ghat serious efforts have been 
taken on one hand "to achieve high production quanti th:s 
and to develop r..ew, up-to-date technologlc.;a,on the 
other hand to pi1cess more and more textile w&stes 
due to the price inci·ease of the i·avt ; .• a tc1:ials, their 1 imi t­

ed availability and the growing costs of waste disposal. : 
Being one of the most densily populated cities of China 
and the 'J110rld and "Jein~ u centre of tc.:-:tile indt1stl·~1 , th~ 

above statements are especially epplicaLle for ~llanz;lmt, 
where the collection and i·ecovery of textile wastes 
have a 1011g tradition. Thi:: Shanghai Hesou1·ce Recover·y 
mid U til:i za ti on CompanJ- /l1cr(?after SHRUC/ col lee ts 

arid processes about 3o. ooo tons of textile wastes yearly. 
However, at the same time the processing of these 
wastes to high standard products with up-to-date 
technology is not yet solved. 

Upon the request of the World Bank,UNIDO organized a 
study-tour for the experts of SRRUC in Huneary in 1983 
arid 1984, so tha. t they could ~at aqua:l.nted ·with the 
Hungariari textile waste pr0cesair..g technologies most 
s1li table for China. 
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In No·17ember, 1984 at the International Waste Recovery 
and Utilization Con:ference organised by the World 
Bank the representatives of TESCO and Sllli.UC agreed 
that - besides other projects - the Hungarian party 
would elaborate a proposal in the field of textile 
wastes for recovery - supported by UNIDO and the World 
Bank. 

The experts of TESCO responsible for textile wastes 
- on the.basis of negotiations with experts of SRRUC 
arrived in Shanghai with a written proposal containing 
alternative technologies for the work visit to be held 
betwee11 16 April to 7 May, 1986. 

This proposal described the manufacturing technologies 
of wall-to-wall carpets, geotextiles and textile wall 
coverings with processing wastes. The proposal aimed 
at describing the HtL1garian waste recovery and 
ut,ilization experience for the experts of SRRUC and 
tl ... ~s helping them to decide which technology is the 
moat suitable for them and can. be realized under their 
circuustances./The description is ccntained in 
Annex No. 1. I 

During the work visit - according to SRRUC's programme -
the experts studied and appraised the present situation 
and process of textile waste collection, selection and 
processing. /The summary is contained in Annex No.2./ 
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The experts provided information on the Hunga1:ian 
experience in waste recovery ahd the prouuctior.s 
systems with special view to the field described in 
the material, then had discussions with the Chinese 
experts. 

At the end it was co:!clude1l that the ava:ilPLle 1.:aste 

were not suitable for the manuf·acturing of wall-to-wall 
carpets and as the main objective of SRR.UC was the 
p1·ocessing of the available vrastes, geotextiles ·were 
mentioned as subject of the inquiry. 
TE0CO agreed to elaborate the manufacturing technology 
of ceotextiles on the basis of the available wastes 
and Chi11.::~e equipment. It was also found that the most 
appropriate technology would be one of the most 
dynamically developing fields of textile industry 
- the nonv:oven technology. The nonwoven technology is 
not a new idea to SRRUC as it has already large-scale 
production iri many of its units. It must be noted that 
the great8r part of the manufacturing equipment is -very 
old, is in bad technical c.:ondi tion and has ver·y low 
p1·0ducti011 capacity. 
Modern a1id demanded articles are manufactured a:.> 1:1ell 
have a r1:!..de field of application, they are 
produced with up-to-date principles but with old 
equipment. In our opinion the equipments are suitable 
for manufacturing geotextiles at a low efficiency 
but in the long run they do not ;.1ean solution to the 
processing of the available wastes. 
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Therefore it will be necessary for SRRUC to put in 
production new equipment - which can also be purchased 
in China -, we will describe these during the 
manufacturing technology in detail. 

On the basis of the Hungarian experience we have to 
note that bearing in mind the future, it is essential 
to examine the possibility of putting into operation 

manufacturing equipment representing the world 
standard, as they can provide those technical 
and technological requirements, which are necessary 
for the production of high-standard needle-felted 
products based on wastes. 

2. MANUFACTURillG GEOTEXTILES WITH :NONWOVEN 

TECilliOLOGY AND USING WASTE FIBRES 

2.1. General description of nonwoven technology 

This field of industry has only a history of 
. 
I 

I 4o years and bas ~.ade a rapid develop;.1ent at the 
beginning, the production increased by 26%c11vall:,i 
an average. Later on this rate declined between 
1975-79 it was around 14% and in recent years 
around lo%. Of course, the rapid development 

asl 

was due to begi?ming the production from the 
bottom. But the rapid development of nonwoven 
technology is striking also in this respect, 
especially if we consider that the textile industry 
itself had to face many difficulties in this 

period. 

i 
I 
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Production in Euro12ean countries 
/nonwovens, in tons/ 

Country 1970 1975 1978 1981 1982 

FHli 14.700 2o.5oo 31. 200 46.600 53.200 
United 

Kingdom 8.400 ~2.2oo 33.500 32.400 34.Guo 
Rance 7.Goo 16.900 23.ooo 27.500 29.200 
Benelux 6.ooo 21. 400 37.ooo 41.loo 44.500 
Scandinavia 1. 900 10.700 16.loo 21. 4.00 25.600 
Others 1.800 5.600 11. Joo 22.ooo 22.900 

Totally: 4o.4oo 97.300 152.loo 191.ooo 210.000 

In case of nonwoven teclmology the di:f'feren t 
steps of yarn production and yarn processing fall 
out, and fabrics can be manufactured in the most 
rational way, i.e. fabrics are bonded to each 
other by phisical or chemical prodecures. 
The production procedure can almost always be 

maintained at a continuous level therefore it 
is ideal to be auto~~tized. 

Accu1·ding to thet,1·oopinG medium nonwovens 1.;an ba 

divided intc· four groups: 
- spunbonded nonwovens/chemical bonding/ 
- needle-felted " /mechanj_cal 11 I 
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- sewn nonwovens /boTided by yarns/ 
- heat-set binding procedures 

The nain groups contain several sub-groups - but 
this material does not deal with the details -
p.r·oving that the w.1rd "nonwoven" neans differer.t 
khids of teclmoloe;ic~s. 

By nonwoven, a surface structure is understood 
which consists of fibre layers bon.ded together 
totally or greatly by mechanic, adhesion o~ 
cohesion procedures. 

As to the n:mwovens themselves, their production 
and p~operties, the following main four factors 
are characteristic: 

- fibl'E:~ 

- hair formation 
- stabilizing the hair 
- finishing. 

As a consequence of l!lore and more severe 
requirements concerning the qualjty and the 
productivi.ty of procedures, nonwoven technology 
has become very versatile. 

une principle is always preceeding . i.e. 
the type, composition and uniformity of the hair 
has a far large~ influence on the inner and outer 
properties of the products made of them, than 
in the case of fabrics and knitted fabrics. 

i I 
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Nonwoven technology provides the material 
properties, which by traditional procedures caunot 
be achieved, therefore more and more industries 
and branches apply them successfully, e.g. in 
the field of constructions, as geotextiles. 

2.2. General description of geotextiles 

The 11asic principle of geotextiles as a sheet­
like structure, is as old as the water- and 
soil construction technology itself. Thus different 
fagot coats and gabions were made of willow and 
pine twigs, as well as strawlayers. These structur- 1 

al units could be applied only in a limited field. 
The general use of nonwoven technologies and man­
mad e fibres helped the independent develpment 
of geotextiles. 

Under geotextiles layers of textile character are 
understood, which is applied &s a structural 
material in soil construction, grounding and 
water construction, and which ha ~re definite task.::i 
in these fields, e.g. insulating lay~rs, fil~e1:~;;, 

protectiv~ J~yera,supporting layers,etc. 
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2. 3. _r_.a_v_1 __ m_a_t_e ... r .... i_a_l_s_o_f_..g._e_o_t_e_xt_i_l_e_s 

Single fibres, as elementary and flexible fibres 
being relatively long in relation to their 
diameter, give the structural units of the hair 
and t~1us the main unit of the nonwoven geotextiles. 
As a consequence of this the available torn single 
fibres or fibre waste;;;i as well as their size, 
su1·1'ucc nnd propertie;.,; have a decisive influence 
on the production of nonwovens and their properties 
as well. It can be stated that contrary to yarn 
production, in · case of nonwovens raw 
materials of different quality can be processed 
well. Both fibre fineness and length of fibres may 
be different. 

As far as our e.xpreience is concerned, Jo-150 mJII 

long and 3,3-17 dtex single fibres are suitable 
for processing. 

As to the fibre type,geotextiles made exclusively 
of synthetic fibres can be used in the field of 
soil-, water-, road and railway construction, as 
they have to be corrosion -proof and firm. 

On the basis of the above and the survey held at 
SRRUC the following :fibre types are available 
for manufacturing geotextiles: 
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fibre·- type tons/year 

a/ polyester l.ooo 
b/ polyamyd 400 

c/ acryl 
d/ polypropylene loo 

These fibres can be used as raw materials for 
geotextiles both alone or blended. 

Polyester 
Polyester is resistant to all type of soil. 
8-lo per cent of its firmness will be lost in 
3-5 years, which is due to the change in the 
crystal structure of the fibres. The inclination 
to deformation i.e. elongation, resp. irrevocable 
changes of form at a constant load during a 
periud of time is almost zero. Firmness of the 
fibre is very good, its res:W:;ence to chemicals 
and UV is alGo good. 

Polyamyd 
Their properties depend on the amine they are 
made of, but they have one coi.J!'lon one: they are 
very resistant to fatigue, beating, wear $llld 
chemicals and they are totally neutral. They 
have also good firmness properties/mainly the 
e1011i-;ation at break/. 
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Their disadvantage, as a consequence of 
being under water for a long time, that their firHmess 

declines. Their application is proposed only, whentL.uy 
blended with other synthetic fibres/l>P, PE, PAJ.~/. 

Polyacrylnitrile 
They are resistant to fatigue, spherical influences, 
ultra violet radiation, alaklies, salts and acids, 
they have high me~hanical firnm.ess/flexibility 
modulus, elongdtion at break, tensile strength 
shock resistance/ and they are dimensionally stable. 

Polzyropylene 
They have .a high mechanical firmness, they are 
resistant to alkalies, salts and acids, but their 
resistance to ultra violet radiation is poor. 
Tear- breaking- punching and splitting firmness 
of polypropylene is less that those of polyester. 

2. 4. Manufacturing technology of geotexti 1.es 
2.4.1 • .Preparation of fibres 

Determination of the task: 
Torn fibres of different fineness, length and 
colour coming from different bales or sacks, 
should be blended to a homogeneous, uni:t'crm 
blend, curls and locks should be divided into 
fibres or smaller fibre-loops and the whole 
blend should be cleaned. The firm and fixed 
contaminations should be separated. The 
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emulsion, which helps further in the pioc~ss 
should also be applied. 

2.4.1.1 •. h~ending 
1'he aim of blending is to make a homogeneous 
and uniform blend from the different fibrous 
materials, Yv'hich vary according to fibre type, 
fineness, length and colour. 

Steps of blending: 
a/ Wighing the individual blending factors 
bf Making the bedding for the blending 
c/ Blending and tearing of the different 

fibres in the beddi~g by machines/willowing/ 
d/ Preparation of the blend for further 

process/by adding the emulsion/. 

The above four st~ps are to be carried out 
in two stages: 
a/ making the bedding 
b/ willowing. 

The individual tasks can be devided into these 
two stages and in the practice t}'ley cannot 
be separated. 

Making the bedding includes the following 
steps: 

- we1gn1ng the components of the blend 
- making the bedding 
- blending of the fibrous materials. 

The above traditional steps do not have to be 
described in details as they are well-known, 
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but we should like to call attention to a few 
important points. 
- While bedding, thickness of the layers is 

optimal, when between 10~20 cm. 
Height of bedding ohould be made so that it 
facilitates handling for the workers. 
This height is about 1,2 m. 
Should some factors have a smaller weight 
proportion, it should be blended with other 
factors having larger weight proportion. 
When making the layers, it is advisable to 
get the same raw material from different 
bales, thus differences between the bales 
will be compensated. 

- When making the bedding the layers are put 
down horizontally, but the blending 
machine, i.e. the willow must be fed in a 
vertical direction from the bedding. 
Thus it is provided that l"'aw materials 
of the same quality are fed into the willow 
but layers above each other, i.e. different 
qualities. 

2.4.1.2. Willowing 
The task of the willow is to blend mechanically 
the prepared materials in the bedding, durls 
and locks should be divided into fibres or I 

omaller knots, and to clean the materie.1 as well~ 
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Willowing alone cannot do the blending. 
Precondition of' the good blending is the right 
bedding vrhich we described above. Pre­
requisites for the good work of the willow 
are the following: 
- Unif"orm feeding, by the help of' a feedbox. 

Right adjustment of the working surfaces, 
i.e. perpheral speed and the distance of 
the surfaces working together. Adjustments 
are subject to experience, there are no 
standard for it. 
Maintenance and cleaning of the machine is 
of special importance. Broken down or 
contaminated parts can make the opening 
uneven and poor. 
Opened materials should not be drawn away 
from the machine free, as materials of' different 
specific weight may be divided. 

~he willow is generally used as blending 
machine with high efficiency. The machine 
consists of a feeding-opening and a 
separating unit. 

Short description of the working pr1nciple 
of the machine -

I 
The f'eedbox feeds uniformly the wi.llow on I 
the basis of the volume regulation. The pressing1 
roll presses and leads the material between 
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the feeding rollers. Then the material goes to 
the "gullet teeth" of the rr,air. drum. At the 
directiron of tl~ feeding ro~l's coating 
and teeth is contrary to the di1•ection o.f the 
movement, the teeth hold back the cu:r-ls got 
by the rnain drum thus giving an intensive 
opening effect. Phe direction of revolution 
of the drum is clockwise the teeth are in this 
direction, therefore thezeis a separating 
cff ect between the lower feeding roll and 
the drum and an opening effect between the 
higher feeding roll and the drum. 

'rbe lower roll gives the whole material to 
the drum, the higher feeding roll takes a 
part of the material with it, and then the 
cleaning .roller separates the material fron1 
it and leads it to the drum. 
~·he contamination separated durir1g opening 
will be collected under the main drum, it 
falls tlu·ough a gate. 

The nails of the blending roller separate 
the material from the main drum then the 
blend is blown by the help of' the ventillator 
into a storage box in pneumatical way. 
rt is advisable to apply the emulsion during 
the pnewnatical blowing of the material. 
It is ve1·y important that the emulsion 
be applied in a uniform, fine distribution, 
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i.e. vaporized. 
Vaporization is carried out by the help 
of a ptunp at a pressure of 3 atm, through an 
atomizer. 
If the emulsion is not applied unif orml~y, the 
individual parts of the blend may change their 
weight, adhesiveness and ability to open, 
therefore the end prdduct, that is tbe qualit~ 

or the nonwoven geotextile may also be uneven. 

Vaporizutjon of the emulsion, i.e. aim of the 
emulsion: 
the ai:.1 is to di:Jinish the surface friction, j t is 

to be achieved in the case of man-made fibres 
by the application of antistatic chemicals. 
Due to their chemical structure antistatic 
substances play a double part: 
they decrease the static load and have also 
a softening effect: 
increase the flexibility of' fibrous materials 
therefore better results can be achievt:d 
during processing. 

The next step in the manufacturing is the 
transformation of the fibre blend to veil. 
This is performed by the traditional carding 
process. 
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2.4.2. Mechanic hair formation 

This principle has been taken from the 
tradi tiom ... J. spinning preparations, t.i:le hair 
qw . .J.Ht:!.ty necess.:try to mw1uI'acturing nonwovens 
comes from these process. In the caoe of 
mechanic hair formation the carding beams are 
the main parts of the equipI'lent for makiq~ tht: 
veil, and in our opinion, in its classical 
"tandem" finish, by the help of the cross 
sectio~ it is sui~able for making the hair 
structure of geotextiles. 

The task of carding is: 
- to open rurther the fibres of the blend being 

still in curls, 
- to homogenize the blend consisting of singJe 

fibres of different types, qualities arJd 
colours, 

- tc remove contamination clung f1·0:.1 Uie i:id i · dnal 

fibre.::, 

- to place the sin~le fibre~ paralel to each 
other and thus tn make a uniform fibre-veil. 

Furthe1" opei:..ing of the blend 

After tearing, beddj_ng and willowi.ng the fib1·es 
a:ce still iri smaller curls and knots. In ordE:::c· 
to get a unit'o~cm i'ibre diotribution, openine 
must be contirtucd i,ill the independent sjngl~ 
i'ibres. This can b.c_ achieved and pe1·fonr.ed by 
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carding, because the carding machine has much 
finer opening instrumentn, carding _nai.ls, than 
the previous machines, these nail can pe::.let:cate 
into the knots and between the knots as they are 
smaller and have larger density. 

Blending 

Both tearing and willowing can blend tne material 
consisting of more components and different 
qualitiea only to some extent. 
Witli its finer instruments the carding machine 
can open up the material to single :fibres and 

due to the different speeds of the different 
beams, it unites and separates other layers of 

i"i bre, thus it gives a better blending. 

Removing the contamination 

The material already cleaned from dirt may 
still hold smaller impurities. These can ue 
removed when openir .. g ~he material up to single.: 
fibres, smaller impurities are rem..:.ved from 
the fibres in this process. 

Veil formation 

The blend is opened up to :fibres and cleaned 
frum impurities, should come out of the rnachi11e 

in tile form of a UHif ::irm, thi11 card veil, the:n 
the machlue will fcrm the hai.r structure of tl1e 

n,-111\'1ovens by the hdp of' the cross secticn. 
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Working of the carding beam 

After describing the functions of carding we 
should like to describe thi:: parts of the card:i..ng 
be:am and their wo1·kj_ng. 

'.Phe parts of the carding machine: 
- feed box with weig!l:i.ng unit 
- pre-opening unit 
- 1st carding unit 
- 2nd carding unit 
- horizontal veil formation/cross section/. 

2.4 .• 2.1. Working of the fe:edbox with wei&liing unit 
The fib:r·ous material in curls and locks c0m.-s 
tu the feedbox, from where due to ·the 
Jaovemen t of the a:Jkew band with nails, which 
forms the bottom and inside of the machine, 
the curls get stuck to the nails and by the 
help of a high-revolution mixi1Lg beam they get 
into the scale. 'l'hickness of the material 
layer can be adjusted by the distance of the 
comb m~unted above the naily band. 
Depending on the previous adjustment, the 
scalt? stops the bar.i.d after reaching the given 
weie;ht, thus feeding also stops. At adjustable 
intervals the scale opens and lets the mater·ial 
fall onto the feeding table. In order to 
decrease the unevenness of falls there is an 
askew material pressing plate on the table 
moving simultaneously with the scale. 
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2.4.2.2. Pre-opening unit 
'rhe material from the feeding table comes 
through the double feeding rolls - ±'ini::.hed 
v;i th stiif coating - onto the pre-opening beam. 

There are a cleaning and a working rollers 
above the pre-opening drum. Opening eff~ct is 

provided by the difference in peripheral 
~;p,?ed:J of the ftcding rollers and the openi 11g 

beam, and the ccatings of all rollers as well 
as the coating of the cleaning and working 
i·olle:rs. These coatings are mo.de of saw-teeth, 
i.e. they are stiff. 
By the help of a roller the material comes to 
the main drum of the 1st carding unit, where 
carding is performed by the drum and its 
working and turning roller-pairs. 

2.4.2.3. J:Jt curdir1g unit 
The two main tasks of curding, opening and 
blendi'..'1.g are performed by the ma.in drum a:".ld 
vmrking and turning rollers. ~he single fibres 
coming to the main drum arrive at the touching 
of the working roller and drum, where cur.Ls 
open. A part of the fibres remains on the 
drum while the other part comes to the working 
roller. This is why the different peripheral 
speed of the druu and rollers have a 
separatin effect. The material from the 
v:orking roller comes to the turtling roller. 
'.~he teeth of the rollers and in contrary 
direction, the turning roller :cemoves the 
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the material from the other, the peripherfal 
spedd of the turning roller is greater th3.n 
that of the working roller. 
The main drum takes over the material from 
the tur?i.inr; roll0r u11 the basis of the same 
principle. 
The performance of the above depends on the 
following: 
- distance between the working rollers and the 

drum 
- relation between the pripheral speeds of the 

working rollers and the drum 
- sequence of working rollers along the 

movemen.t of the: material 
- loading the drum. 
From the main drum of the 1st carding unit 
the material comes py the help of a roller to 
the main drum of' the 2nd carding unit. 

2.4.2.4. 2nd carding unit 
lts working principle is t.!le same as that 
of the 1st unit. The littinL roller placed 
after the last working roller facilitates the 
removal of the sj_ngle fibres. Its task is to 

lift the single fibres left between the teeth 
of the drum onto the level of the coating. 
1fhis is a double function. In the first place 
it preparee the single fibres for the material 
overtake from lllfl.tn drum to removing roller 
and in the second place it pr.)vides cle:ani:u5 
to main drum so that it should not be full of 
i'i bres. 
The speed of the lifting roller is 1, J. - 1, '..o 
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timc:s larger tha11 that of' the drur.i, its nails 
i·each betV1een the teeth of the drum, thus 
lift the 1'ibres onto the surface 01' the druru, 
then the fibres come to the removing roller. 
The task of the removing roller is to press 
the leil formed on the drum, to take it over 
and to lead :Lt further to horizontal veil 
layer by the help of' a vibrating blade. 

2.4.2.5. Hair formation 
?here :i.s a continuous transport band in front 
oi' the ea.rdinc; machines j_n a 9o 0 angle, onto 
which the endles.3 fibre veil is laid tn cross 
direction - fron and back - as many times 
hS it is necessary for the required hair wight. 
This machine is called cross-section machine. 
'rhe feeding band of the cross section unit is 
directly connected with the removing band of 
the carding machine, the veil coming under ·the 

blade of the carding machine is taken over by 

Lhe cross sectio11's band. These bands a:re iu 
accordance with the peripheral speed of the 
removing roll of the ca.I·ding machine. The veil­
laying unit/car/ has also the smae speed. 
l t is important that the laying unit should lay ! 

the veil in 9o0 angle to the original. This 
means that the width of the carding machine 
does not limit the width of the endprodict. 
'l'l'le same card in£ machine can be used f 0r tl:ie 
li1B.l1ufactu1·ing uf both ~ m or 5 m wide ge.Jtextilcs. 
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In practice, the width of the cross section 
should be formed in accordance with that of 
the needle-felting unit. After there are 
the layers of the hair of the required weight, 
the next step is the fixing and bonding of 
these structure by needle-felting. This is 
the task of the needle-felting machine. 

2.4.2.6. Needle :talting 

I 
L .. 
I:,' , ' /u ''.,.! 

In order to increase the adhesive firmness of 
the single fibres it is essential to stabilize 
the hair. Besides the applied fibres and h&ir 
rormation the fixing process also have a large 
influence on the physical properties of the 
nonwovens and the geotextiles. As for geo­
textiles, we reconnnend only mechanic stabiliza·t­
ion, i.e. needle-felting process. 

The ground principle of needle-felting is 
that the needles go through the hair prependi­
cularly/askew direction is also possible/ 
while they pull fibre cuts with their "key-bits" 
to the other side of the nonwoven, thus it 
gets more dense, the friction force between 
the fibres increases ensuring firmness for the 
nonwoven. 



,'t , 

-150-

Factors in:fluencing the stabilistaion of hairs 

- The single fibres processe: type of fibre 
fibre length and I 
fineness curling I 

I 
- The carded hair: orientation of fibres 

- Needle-felting machine: 

- :F'el ting needle: 

evenness 
\ i 

thickness I 
surface density , 
direction of needle~ 
arrangement of 
needles on the 
needlepad 

I 
speed of needles I 
density of needles I 

I 
depth of needles I 
type 
fineness 
quality 
profile, arrange­
ment, number of 
key-bits 

Working principl~ of the needle-felting machine 

The needle-felting process of the hair consists 
of three steps: 

- leading the hair into the machine 
- needle-felting 
- pulling the hair. 
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l!'rom the transport band of the carding machiHe 
to the feeder of the needle-felting machine 
and then to the pulling beains after needle-
f el ting the way of the hair should be 
continuous. 
Neeale-felting is done by the felting needles, 
wni~h are in the needle bed. The needle bed 
periorms movements up rnd aown. 
Wnen the needles penet?:·3.te into the hair, the 
latter is held by ii.• ground plate. The gr01~rid 

plate is perorated in accordance wjth the needle-
pattern c .1e bed, thus needles can penetrate 
but the l:9.ir is ·:!leld firmly. There is the 
smoothing pls.tc Ltitwecn the bad o.nd hair, it is 
o.lso perfon·.ted and when the nt~edles leave the 
1Piir its tas1.: it to remove the i'i bres from the 
needles thus ensuring a perfect conveyance o:r 
the hair. The advantGge of the prependicular 
process id that Jt has a relatively simple 
construction, the duration of the machines is 
long and also i'iue needles can be used f'or 
needle-felting. 

2.4.2.7. Adjustment 
Its task is to cut the uneven sides of the 
mechanically stabilized, needle-felted nonwovens:, 

I 

i.e. cutting longwise, to ensure the :required 
length of rolls, :.·olling the nonwovens. These 
can be performed by the usually applied 1r.a.chi.:nes. 
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2.5. Manufacturing parameters and requirements of 
geotextiles 

During their application geotextiles must 
meet several demands. That is why it is impo~tant 
to determine the manufacturing parameters, chemical, 
phyDical, mechanical and hydrological properties, 
because without knowing these properties their 
field of application cannot be properly decided. 
The following table shows the main properties 
of some foreign and Hungarian geotextiles. 
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Somecl.eracteristics 

Ha-:ne type weight 
· :naterial g/o2 
country 
~~T'7'' 
---~ __ ,.~ u 14 150 
:~"olyester u 24 210 
I' ranee u 34 270 

u 44 340 
u 64 550 

l'IBZRTSX 
rolyester 
J,en:nark 170 
J,UTRADUR 7250 So 
11olyester H 7210 loo 

H 7220 200 
FRG H 7225 250 

T::RAFIX 
polyester 1)8 
Yugoslavia 

I T3.i:lR..4.:;~ 

33 ~ polyester 
£6 ~ polypropylen' 
·England 

LIHZ PP 
polypropylene 
Austria 
TYPAR 
polypropylene 
France 
MITO? 
polypropylene 
Czechodovalda 

Szegedi KSZV 
PP, resp. PA 
Hungary 
TDAPORG 
pp 
Hungary 

TS 400 

. SI 42/)o 
SI 5o/35 
SI 48/40 
SI 43/40 

p 607 
p 601 
p 610 
T:SRPIL 
" I. 
" II. 

" III. 

360 

136 
200 
Joo 
350 
400 
Boo 

35'> 
. 500 
500 
150 
250 
400 
500 

' ti 

of foreizi~ and Hun3arian geotextile!l 

thickness \Vidth lengthwise 
mm I:l f irtnness elc::ga-;i1.. 

kp/ 5 C!:l 
. 

I 
-; - ...... ___ 

1,5 30 
1,9 5,3 5o 
2,3 4,2 7o 5o-7o 
2,8 2,1 95 
4,4 165 

1,14 5,2 40 60 

o,28 8 35 
0,38 20 4o 
0,80 4,2 48,5 5o 
o,84 73 So 

2,5 2,2 72 74 

2,5 
4,6 4,8 60 8c 

3,5 4,2 34 72 
5,2 43 6S 

3,1 63 12c 
3,1 77 75 
3,2 max.7,5 llo 95 
5,3 140 88 

3 20 7-8 
5 1,45 40 7-8 
5 2o 25-3· 

1-2 2o-3o 
2-3 50-80 
3-4 2,5 7o-loo 50-80 
4-5 130 ... 190 

, 
I . 
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2.5.1. Manufacturing oaraJneters of geotextiles 

From textile technological point of vew the 
following is charachteristic to geotextiles: 

fibre type, i.e. determination of the ground 
material, surface density, thickness, width 
and sizes of length. 

There are no standards in this respect, they 
have to be determined by tests in the practice, 
but the ground material, its q~ality, the 
structure and field of application of the 
nonwoven have a great influence. As for width 
and length of geotextiles, in the field of appli­
cation optima. precisely joinable sizes are 
i·equired, but the product can not always meet 
these requirements. As geotextiles can be sawn 
and welded as well the continuity can be 
solved by these methods - with 5-lo cm wide 
overlapping. 

2. 5. 2. Mech~nica.l and dynamical 12i:ia.s 

Great pulling and prOe · .g forces are ope:cative I 
on the geotextiles, th~y may be effective periodil 
caily or constant. r·. t certain points only or I 
on the whole surfuce. This is the case when · 
stones or rubble-e : .. :me is grinded onto the 
geotextile, rail groundings cause loads at 
certain points or during road constTuctions, 
when geotextiles ha.ve to comply with di:t'ferent 
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tensions. In the case of cushions the .:"'~latio:a 

of force and elongation has a great importance. 
The deformation modulus is also very important, 
i.e. what constant force is needed for the geo­
textile to be capable of elongation over the 
initial load, i.e. it can rasist breaking. 
The thickness of nonwovens is also of special 
importance, first of all from point of view 
of fultering effect. In order to be used as a 
separating layer, themechanical fuletrin 
stability should be provided, i.e. the pole­
opening of geotextiles should be so small, that 
fine material parts cannot penetrate into the 
soil. 

2.5.J. Hyarod;ynamic requirements 

In this case it is important that geotextiles 
have two contrary properties. This is the 
mechanic and hydraulic filtering stability, i.e. 
on one hand retentivity of the fine parts, 
on the other hand water permeability. In this 
case the permeability prependiculat to the 
surf ace is just as important as the horizontal 
water conveyance of nonwovens. 
Nonwovens are specially suitable for complying 
with these requirements. Besides the structure 
of the nonwoven, hydraulic filtering effect will 
be provided by the mechanic stabilizing, i.e. 
the needle-felting process, which gives a pole 
size large enough to drain off water. 
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2. 5. 4. ChE·mical influences and ultra violet cf'fr.:;ct 

IJ.1h1~se 1·0quiremcntc apply to fj.brous 3Ubstancc;. 

Should geotextiles get in touch with con.::reti:o:, 

lime or cement, they should be alkali-proof. 

Ul tr-a v lolet light deterior·ates the quality u1· 

geotextiles in the case o:f.' polyolefine fibreB. 

:t:xperiences have proved tha·i; nonwoveri ge0texti:1.es 

me.Je o:f man-made fibres can be applied v:i 1.hcn~ t 

risks. 

·r.:clmical paramete1.'S influencir.:.g application 

i.n ri~lation to surface dEmsi.ty. 

Remark: 

The following parameters refer to the Hur~garian 

Teofil-geotextile listed in the tablP as well. 

Weight g/~2 250 400 500 
tensile strength kp 

T;.I grab test 

/lon5:1ise/ min 30 

tensile strength/kp . 

" So 
lo 
70 
So 
oo 
~ 
JO 
J# 

min 7o min 9o 

~6~~:::::::..._ __________ -..-____ -----+--:------r-
4CO g/m2 5co g/m2 

minimum - lengthwise 
maxi::?U:n - len;rthwise 

250 g/m2 
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~.·· 

Tensile strength: 
weight g/n2 

/T~:I Grab Test/ 
transversal 

tensile strangth/kp 

min - transversal 
max - transversal 

Elongation at break, 
length•1ise 
transversal 

elongation at brea~, 

Cl' 
f;J 
IO 
70 ,0 
,0 
tO 

so 
JO 

10 

1 I 

-160-

250 

min. 25 

TZP.F g/".:12 

JO 
II> 

ID 

40-10 
7o-llo 

length.,,ise 

400 

min. 50 

250 4CO 

400 

50-80 
7o-llo 

4CO 

Remark: tarnsversally at all the three: 7o-llo 1o 

• 
• 

500 

l'!lin. 'jo 

5co :./rr./ 

500 

6o-9o 
7o-llc 

5GO g/m2 
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Weter permeability: 

2~ c ---1~ ... . .;: . . 

- ,.,.,. #fM 

Filtering ability: 

Filtering ability: 

/r.iicron/ 

filterinr-; abilit 
/oicron/ 

" 

··----···- .... _..,..= ..... 
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4CC.-:;r/: -
-------- -

... ,.,. ,. - -

25 o,-:r/.z 
20 - 60 

5'N,-;.:-/=.l ---- ... _ 

..... ·- -

l+CO,-zr/-:t. 

20 - 60 

5CC,-gr/: 
20 - 60 

250.-gr/~ 4CC,-sr/:I_ SCO,-gr/~ 

"" 
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3. FIELDS OF APPLICATION AND FUNCTION OF 
GEOT.KXTILES 

3.1. As separating layer· 

By the help of geotextiles different soil beds 
and layers or different structural properties 
can be separated pe1·manently and their mixing 
with each other can be avoided. By separating 
the supporting bed from the base - e.g. in the 
case of road construction - the mixing of the 
beds can be prevented and the supporting ability 
ca.11 Ei.lso be increased. Nonwo~ren geotextilez can 
be put between the bank level and the freeze 
preventing layer as well. The separating e:;:"fect 
is of special imp-:.rtance in the caso of fine 
soil or se.nd, on top of which roug..l-i material 
/stone, broken stone or rubble/ will be laj_d 
as for example when construction roads or 
i·ailways. Without the geotextiles, due to the 
dynamic a periodical traffic load rubble woulcl 
penetrate into the sand and vica versa, fine 
soil would get into the stone and rubble ;Layer. 
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. . . . . . . . . . . . . . . . - .. . . . . . . . . . 
geotextile 

separating soil beds 

geotextile 
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3.2. Filtering function 

L._. 

a/ Two properties of geotextiles ensure on one 
hand the mechanic filtering stability, which 
is the pre-condition high soi.l retentivity and 
on the other hand the water permeability, which 
makes possible draining off the water. By the 
help of gectextiles erosion can be prevented 
in water projects, caused often by water 
movement depending on ebb and flow, the current 
of water or hreaking of the waves. 

b/ When draining of soil the aim is to drain off 
water from flood areas and other areas with 
high soil water at a regulated level. 
3arlier a rubble filtering layer changing 
alternatively \'Ii th the size of tlie parts was 
built around the drainage with enormous cost$. 

·~vusing geotextiles, resp. perforated plastic 
pipe - which today come more and more to the 
fore - water can be draj.ned off without letting 
the pipe get muddy from the fine soil parts. 
A very-interesting and important point of view 
i.s the changing oi' water permea.bili ty in t:ie 
long run, i.e. due to water filtering -
containing also mud and clay - to wnat extent 
the water permeability of geotextiles change. 
At the beginning of filtering the water pertne­
ability of geotextiles falls back, until the 
so-called filtering lobe is formulated/it is 
also called reverse filtering layer/. 
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Several tests proved that soil parts of greater 
diameter than that of the whole between the fibreD, 
are caught on the surface of the~geotextile while 
the smaller ones penetrate into the geotextile, 
where they can beoome struck or can go throug 
it in a very small per cent, this ensuring the 
so-called "whole formation". 
The so-called formulated reserve filteing layer 
ensures the safe function of the filter, preventing 
the posl"libility of getting plugged. Geotextils 
function as catalyzer and enable the formation 
of a self-filter on the penetration side of the 
material. Besides this field of application, 
geotextiles play an important part also in 
construction dams and suporting bank. Oldest 
and most natural way of embankment support is to 
place plants on the embanlonent. The roots function 
here as armings, which taking up the pulling 
tension, increase the inside friction, this 
formulating a cohesion force which keeps together 
the embanlonent against the surface water. Geo­
textiles promote this solution as well, they drain 
off surface and leaking water without d&mageing the 
earth together with the plants/grass, bushes etc./. 1 

GID:rE"nILE 
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The use of geotextiles as 

layer to draining pipes 

drainage 

.. . 
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J.J. Geotextiles as intermediary layers 

The property of geotextiles is very important 
that the 09erative force is periodical, point­
like ztatic, prependiculat or diagonal. By dis­
tributing the force or load the stability ~~ 
railway banks or embank:ments can be impr 
By decreasing the pressing force loads at 
certain points, breaking of the soil c&n also be 
prevented. The modulus of certain teY.tiles, i.e. 
in spite of the most severe load the ~longation 
remains very low, and this is the property which 
is required in this field of application/taking 
over of pulling forces due to the structure/. 

Thus geotextiles are suitable for application at 
building works, constructing roads, in a way 
that geotextiJ.~s are laid directly into the ground, 
then a thin layer of gravel or rubble/25-30 cm/ 
comes on it. 

By this solution a ver~r expensive and strong 
grounding can be saved. Silnila:rly, farming road:;:i 
with low traffic in agric"..1.l ture or sylvicul t~1·c 
can !:Je built, and 1h ey mean a reasonable solution 

__ :for years. 
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The application of geotextiles 

as inter.!lediary la;;er 

• , 
¥ 
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3.4. Geotextiles as protective layers 
;,. 

By the help of geotextiles materials can be 
protected, which on direct surface contact with 
mechanic forces sustain injuries. The task of 
geotextiles in cases laki this is to prevent the 
taking over of frictin force by the building 
materials to be protected. 
Usage: to prevent injuries caused by sharp stones 
to structural units in the soil as supporting 
walls, cellar walls, tunnels etc. Geotextiles can 
also be applied when building fl c'. t t'oof s or bal-

I 
I 

conies, because on one hand they protect the insulat-
ing from the sharp structural units and on the 
other hand the pressure from pointlike loads will 
be distributed on a larger surface • 

•• 

f!eotextile • .. • •••• 
0 • •' • 

• • • • 
•• • • 

• ••• • • ' . . ... •• • • • • • • •• • • • • . . . ' . • • •• • • •• 
• • • • . . ·' . \.. . .. 
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Geotextiles as protective layers 

• 
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4. POSSIBILITIES FOR THE FURTHER DEVELOPMENT 
OF GEOTEXTILES 

As ~e have already explained in the introduction the 
technical level of the present manufacturing line is 
not suitable, its capacity does not meet the; require­
ment of processing the available man-made fibre wastes 
at high efficiency. Taking into consideration that in 
Shanghai over the quantity of 1.500 t/year collected 
by SRRUC there is a fi~rther amount of J.2oo t/year 
fibre waste, in the long run the present low level of 
recovery will not meet the requirements. 
Thus it is advisable to think over the possibjlity 
of erecting an up-to-date geotextile manufactur·ing 
line complying with all the present technical require­
ments. 

The technological line ·would be like this: 

miscellaneous synthetic fibre waste 

' selection 

' cutting, tearing, baling 

l 
opening the bales, bedding, willowing, 

carding 

' needle-felting 
i 

heat-treatment, finishing 

' weighing, packing 

I 
I I 
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Characteristics of the production 

The raw material: 
quality: 

fineness: 
length: 

The product: 
surface: 
width: 

Manufacturing line: 

miscellaneuos synthetic fibre 
waste /polypropylene, polyamyd,: 

I polyester/ I 
8-12 dtex 
6o-9o mm 

400 gr/rrf 

4-6 m 

. 

i 
I 
! 
I principal capacity: 576 kg/~our /l.44o i/hour/ 

capacity in 
practice: 

efficiency: 
capacity: 

500 kg/hour /l.25o i/hour/ ! 
I 

85-90% I 
3.000 t/year /7.500.000 r/year( 

I 

Costs of the investment: 4,5 - 5,8 million US D 
Rate of return of eguipmente: 1,8 year 
Rate of return of the complete factory: 3 years • 

....... ~.--.. -·-
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5. FINAL CH.APTER 

Our report does not comprise all the details but I 
it was our endavour to describe tha manufacturing I 
technology of geotextiles - nonwovens, thejr properties,! 
requirements put forward against them and some of 
their fields of application. --
Bearing in mind the objectives of SRRUC to recover 
the available wastes it was our aim to render assistanc~ 
by describing a dynamically developing technology ! 
and product. I 
We think that the right decision was taken on the field I 
of recovering synthetic fibre wastes as this 
coincides with theendeavour of UNIDO as well, i.e. 
to e]abo:cate an alternative solution by the help 
of which the available wastes can be processed at a 
high-technical level to high quality product. 

. I 

I 
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List o'f annexes: 

Annex No. 1.: Technological possibilities 'for 
processing textile wastes 

Anney No.2.: Local information 
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ANNEX NO. l. 

Technological possibilities for processing textile 
wastes 

Manufacturing technology of needle-felted wall-to-wall 
carpets /II.1.-II.4./ 

Manufacturing technology of needle-felted geotext:.les 
/II.5./ 

Manufacturing technology of textile wall covers 
/II. 6. I 



l __ 

-177-

I. Description of needle-felted wall-to-wall carpet 
. production process 

The structure of the needle-felted carpet consists 
essentially of a mass of tightly compacted fibres 
in a layer of a thickness of 6 to 8 rmn with a 
reir..forcing base, fixed by means of a synthetic 
resin adhesive. 

The specific density of the finished product ranges 
between 800 and 1800 g/i. 

In the present case, production of wall-to-wall 
carpet of a specific density of 1500 g/i is 
reconnnended. 

I/l. Surface layer material 

I 

The surface layer called also used surf'ace consistd 
of fibres cut to a length lf 60 to 7o mm, produced 
of PP granulate by opinning. 

Carpet yarn ends/synthetic/ sorted by colour, if 
available, can also be used to produce the 
surface layer after appropriate preparation. 

I/2. ~~diate layer materials 

The intermediate layer contains the available 
mixed waste/containing cotton lf 65%, polyester 

of 25%, and other materials of lo%/ in a ratio vf 

-------·- -·-·---·-- ---·--·. -----·--- ···~ -··-··---- - .. - - . 
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70%, and cut natural PP fibres admixed with the 
Chinese product to facilitate processing in ratio 
of 30%. 

Specific density: 900 g/uf. 

I/J. Bottom layer/base/ material 

The base of the carpet is a woven fabric made of 
split polypropylene fibre. 

Specofoc density: loo g/uf. 

The weight of the fibres amount to about 85% 
within the total weight of the carpet, the rest 
resulting from the synthetic resin used for 
impregnation. 

Synthetic resin adhesives of different types 
are used to stick the fibres together and to the 
reinforcing base. Styrene-butadiene a.~d cross­
linking acrylic resins in P.mulsion are used most 
frequently. 

II. Production process of needle-felted wall-to-wall 
carpet 

The processing system/for textile waste/ is 
suited for the production of the wall-to-wall 
carpet described above. 
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II/l.a/ Synthetic fibre production unit required fer 
the production of the surfacr layer of the 
carpet as well as for geotextile production 
SFP. 

Machine type: FE 1/ ••• synthetic fibre 

production machine. 

The machine has been designed for PP fibres 
uf a fineness of J.3 to loo dtex. 

Machine output: 7o kg/h per spinning position. 

The capacity of the machine can be grPdually 
increased by adding addition~l spinning 
positions to it at any time, each added 
spinning position resulting in a capacity 
increase of 7o kg/h. 

Machine specifications: 

Fibre fineness: 
Fibre length: 
Output: 

11 dtex 
80 mm 
7o kg/h 
per sp:i.nning position 

I)'" ' • /d .t~·· 
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II/l.b/ freparation of fibre 

Materials, collected, sorted and baled by 
colour, type, and quality, get into the bale 
store. From here, the bales containing 
materials of different quality each get to 
the feed tables/A/ from where they are 
delivered by means of manual rollers to the I 
feed table of the cutting machim ·l,2, i 
type: 199.Ju/ in such a way that an appropriate I 
blend of the different wastes will be obtained I 
on the tables. 

The cutting unit consists of 2 cutting 
machines arranged at right angles to each 
other in order to cut the textile waste to 
the required size in both transversal and 
longitudinal direction. 

An electric metal detector/Ml is built into 
the roller feed table/A/ of the first ~utting 
machine to stop the cutting machine when 
different metallic matters/zip-fasteners, 
snap fasteners etc./ are detected so that 
such metallic matters can be manually removed. 

The cutting blades are arranged can+wise to 
the rotor of the cutting machine in order ot 
ensure best cutting effect by means of the 
fixed blades. 

I 

! 

I 
I I 
I 
I I 
I I 
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The c~t material is then disintP.grated in fivE 
steps into fibres of increasing fineness by 
means of a heavy-duty tearing machine/)/. 
The material gets into the machine by pr-eu­
matic exhaust. Pre-web containing fibres of 
still acceptable length is produced by the 
last stage of the tearing machine. 

Parts of the tearing machine: 

Collecting unit/type 34/ with a driven 
material distributor at the inlet. ! 

- Feed hopper equipped with ultrasonic inhibito~ 
against overfilling. 

- Fan /15 kW/ with sound-proof cover, and with 
atr cooling. 

- Tearing machine: 
A special feeder is provided for the feed 
belt of the first roller, by means o:f which 
the material can be spread into the machine. 
A special feeder is provided for each tearing 
unit. Pneumatic material delivery is used 
in the machine, delivering the material 
through a rotary perforating drum and a 
discharge roller. The fifth roller operates 
mechanically. 

The r~te of f~ed c~n be continuously regulat­
ed in the range of 1 to 6 m/min. 
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The pre-web recovery unit /tearing machi~ ... e/ 
is designed in such a way th12.t the :r~­
covered. pre-web can be drawn from the last 
roller directly. 

The recovered pre-web is drawn pneumatically 
to the baling press. 

The torn /disintegrated/ material is fed 
pneumatically iuto the continuous baling 
presses /4/ of type 280/8 1:0. 

- Baling press of type 280/800 /2 baling presse1/ 
The materj_al delivered pnewnatically from 
the tearing machine is pressed into bales of 
a size of 640 x lloo nnn. 

The fully-hydraulic baling press fs suited 
for both continuous and interm:i.ttent 
operation as well as for baling natural and 
synthetic fibres. 
The baling press consists of the following 
parts: 

frame 
- press 
- hydraulic system 
- electric control unit 
- feed tank. 

The bales of textile waste are stored in the 
bale stora f~om where they are fed to the i 

I 

fabric processing line in accordance with the' 
process. 

; ! 
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II/2. Fabric nroduction for needle-felted carpet 
in general 

Fundamentally, the quality of a no!lwoven fabr:!..c 
is in best case the same as the quality of pile 
used for its production, which can be improved 
only slightly, or not at all, in the further 
phases of processing. 

Therefore, the following parameters shall be 
optin.ized as early as in the first phases of 
the production process: 

- blend 
- degree of loosening 

longitudinal and transversal density 
- fibre oriention in pile and in non­

woven fabri0. 

Considering the structure of the fabric for 
wall-to-wall carpet, the conditions and 
requirements have been taken into consid€ration 
in elabo1·ating the offer for both the plant and 
production process. 

Because of the difference of the available 
fibrous materials /one layer including colour 
cut fibres while the other waste in a ratio of 
70%/, an independent production line is 
recommended for the production of the ~urface 
layer called also used s•1rface while anothe::­
production line shall be used for production 
of the intermediate layer and bottom layer in 
combination. 
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II/2 .1. Production line and process for the surface lnyE _r 

Reconnn.ended materials: 
polypropylene fit:re of a count of 8 to 11 dtex 
produced of colour granulate by spinning, or 
cut, torn, bt1.lt;;d ~ynthetic carpet yarn, 
amounting to loo% of basic material. 

i 

I 
II/2.1.1. Preparation of fabric production /surface I 

layer/ I 
I 

The tightly compacted, baled fibrous material ! 
containing fibres of identical count and 
length shall be loosened to obtain~soft, 
loosely co?Ulected flocks. Further operations 
of the preparation process /such as cleaning 
and blending/ a.re less important because 
of the fibrous material used, hcwev~:r, 

any defect within a bale, resulting from 
fibre production, shall be corrected, that 
means that the entire batch shall be homogen­
ized so that no mechanical, physical, or 
coloureistic defects will occur in the 
finished product. 

Use of the following machin~s is recommended 
for fibre preparation: 

- Bale opener /BO -0202/ with feed table 
/pc.l/ 

Capacity: 3600 kg/h. 

I 

I 
I 

I 
I 

I, 
I, 

I: ,, 
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• 

Function: the unpacked bales shall be placed 
onto the feed table which delivers 
the bales to the bale opener. 

The layers of material pressed together are 
loosened, and the bunches of a mass of 
1 to 2 g are delivered pneumatically through 
a pipeline at a uniform rate into the mix­
master by the bale opener. 

Mixmaster /flJl!N-0306/ /pcs. 2/ 
Function: since the bale opener is a hogh­

capaci ty machine which, owing to 
its function, is unsuited fo:t· the 
production of a homogeneous mass 
of fibres, it is necessary that a 
mixing machine be included in the 
production line to produce a uni­
form mass of fibres of the bales 
in the batch to be processed and, 
on the ether hand, to serve as a 
buffer unit between the bale openar 
and fine opener. 

Faed and discharge of the fibrous material 
take place volumetrically and continuously. 

I 
I I 
' I I 
I I 
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Fine opener /F0-0205/ with built-in 
condenser and metal detector /pcs.2/ 

Function: fibrous material from the mix­

master is delivered pneumatically 
through pipeline into the fine 
opener. 

The condenser serves to separate the 
material arriving in the pipeline. 

The primary function of the condenser is 
separation of the material between openers 
and cleaners. A secondary function, but of 
similar :i.Inpo1·tance, of the condenser is 
dust exhaust from the fibrous material, 
and collection of the exhausted dust in a 
filter system. ' I 

! 

I 
I The condenser is built on the top of the 

fine opener and, in addition to the 
functions described above, it also 
feed the fine opener. 

serves tol 
As suggested also by its name, the fine 
opener serves to continue loosening of 
the fibres grpviously loosened by the bale 
opener and homogenized by the miJollaster. 
Intake rollers an!l the opening roller serve 
for this purpose. 

I 
' I 
I 

• 
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The unit also serves to separate mttallic 
impurities pussibly present in the fibrous 
material. The fibres are deliverd to the 
feeder of the fabric production lj_ne 
continuou.sly. 

i 
I 

The emulsion facilitating fabric production,! 
containing in the present case anti-statiG I 

I 

agent because S;}'"'!lthetic :fibres are processed1, 

shall be applied to the material while it 
is pneumatically forwarded. 

Uniform application of the emulsion to th€ 
fibres is very important. The uniform 
distribution of the emulsion shall be 
ensured by spray apply. 

II/2.1.2. Fabric productianline /surface layer/ 
VF-, V-21/H, K-12, NL-9, C-127, C-131. Sh 

/2 pcs of each/ 

a/ Feed 
The fundamental requirement of uniform 
density of both the pile fabric and 
stitched nonwoven fabric in longitudinal 
and transversla direction can be met only 
if the pile fabric production line is fed 
at a most uniform :r·ate. No instabilities 
in the rate of feed are permissible, and 
uniform distribution is required along 
full width. 
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Accordingly, uniform and continuous 
attendance is ·Jf particular importance. 

Uniform feed can be a~complished by means 
of the feeder of type VG. Two feeders are 
provided for the production line. 

According to experience, the VF system, 
ensuring uniform feed rate and high 
performance, eliminates short-time 
instabilities in mass density both 
longitudinally and transversally. 

The bunches of fibres, loosened and blended 
by the preparation machinery, are uniformly 
distributed along full width, and 
delivered to the filling shaft and to the 
blending :rollers through the intake 
rollers by the trR.velling consdenser 
supplied continuously by the fine opener 
/F0-2/. 

The material is loosened, and delivered 
towards the lattice feeder by the blending 
roller. The lattice feeder in co-operation 
w~th jack rollers delivers the bunches 
into the swivel ~illing shaft where the 
maximum level is kept constant by an 
·ultrasonic gate. A rocker plate in the 
system provides for the required amount of 
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material by swi telling on and of"f the 
travelling separator. If the level of 
preset value in the filling shaft is 
reached, material feed of the preparation 
machin~ry will be automatically stopped. 

i 
i 

The feed rate cf material to be processed is1 
I 
! controlled in 1;he VF system. The rear waJ.l 

of the swivel filling shaft, spring-loaded 1 

and rocked by a cam serves for this purpose.I 
I 

TIE feed rate can be adjusted in accordance I 
with the bunch density. 

b/ Pre-pile forming unit /V-21/R/ /pcs.2/ 
Pile coming from VF is delivered to the 
opening roller of the V-21/R unit by a 
device consisting of an intake roller and 
a trough-type table u~der it. 
Flight of the fibres leaving the opening 
roller can be controllea by means of an 
adjustable quadrant located above the to, 
cover of the roller. 

The fibres leaving the openj.ng roller get 

I 

to a perforated belt conveyor with intake 
air acting upon it from below. The intake 
pipe can be regulated by means of a tlu:·ottle 
The belt conveyor can be infinitely regulat­
ed and :ht shall be adjusted in such a way I 
tr .. a t a .t'lle fabrtc of a specific density 1 

I 

of Joo to 600 g/i, depending on the type I 
; 
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of the fibre, will be obtained. The pre- I 

pile produced hy the V-21/R unit is deliverl 
ed to the carding unit of the pi·oduction ' 
line by the perforated belt conveyor. 

c/ Carding and pile forming unit /K-12/ 
/pcs. 2/ 

The intake unit of the equipment consists 
of two compacting rollers and a combined 
intake roller and trough-type table. 
Optimum compacting can be adjusted by 
means of a chain wheel at the end of the 
intake roller. 

The carding machine consisting of a main 
drum and two rollers, one being the 
clearee while the other the working roller, 
is continuously supplied by the unit 
described above. 

F:rom the main roller, material is removed 
by a cross-flow blower, forming at the 
same time a pile fabric of the fibres, 
disintegrated into staple fibres, on the 
lattice feeder moving along the main drum, 
in co-~peration with intake air under the 
conveyor. 
The lattice belt conveyor can be infinitely 
regulated that means that the mass of the 
pile fabric cna be varied linearly as a 
function of the speed of the conveyor in 
the range of 2o to 2000 g/~. 
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ITI the phase of pile forming, the 
surface mas3 can re determined also 
automatically by means of a 1·adiometric 
measuring system/available optionally 
upon request/. 

The pile fabric is for-varded continuously 
to the intake rollers of the pre-Leedle 
loom of type NL-9/S by means of air 
noozles. 

d/ Pre-needle loom /NL-9/S/ /pcs.2/ 

i 
i A pre-pile f abrice of increasing fineness 1 

is produced gradually or the fibres arriv- i 
' ing in bunches from the preparation process! 

line /BO, 1111m, F0-2/ by uni ts VF and I 
V-21/R while a three-dimensional pile I 
fabric is produced aerodynamically by l 
unit K-12. 

Needle-felting is designed to harden this 
pile fabric by means of felting needles. 

The needle-felting process includes three 
phases, such as 

- feed of the pile fabric to the 
needle loom, 

- needle-felting, 
- drawing of the ~titched nonwoven 

fab1·ic. 
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The material passes through the production 
line continuously. The production line 
operates automatically from feed to the 
final phase when the stitched fabric is 
developing. Of course, the process takes 
place automatically also in the needle loom , 
from the intake rollers to the clischarge 
rollers. 
Needle-felting is made by f~lting needles 
located in the needle bed of the needle 
loom. The needle bed moves up and down, 
the stroke being ini'initely variable in 
the range of 350 to 1200 r.p.m. 

i 

The material is fixed by a baseplate when I 
the needles penetrate into the pile fabrice. 1 

The baseplate is perforated in accordance 

1

! 
with the arrangement of the needles in 
t~::: bed, ensuring thus penetration of the 
needles while fixing at the same time the 
pile fabric. A smoothing plate ie located 
between the nee<lle bed and tl:~ pile 
fab1·ic, similarly perforated and serving 
to remove fibres caught by the needles, 
ensuring thus a perfectly smooth pile 
fabric. The process where needle-felting 
takes place at right angles to the plane 
of the pile fabric is advantageous in 
that it is si~ple, and thus the service 
life of the machine is relatively long, 
and also fine needles can be used for 
needle-felting. 

I 

· 1 
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In the needle-felting proce~s, ·the material! 
is forwarded continuously by a pair of 
discharge rollers at infinitely variable 
speed. 

e/ The next step after needle-felting is to 
cut off uneven edges by means of the 
lo~gitudinal cutter /C-127/ operating 
continuously, and supplying at the same 
time the edge trim opener /RWO/. By this 
machine, the.cut edges are opened and • 
returned pneumatically to the feeder cf VF,! 
ensuring thus that the production waste 
is minimum. 

The fabric gets then through the trans­
versla cutter /C 131/ to the rising roll 
batch winder /SH/. 

f / The \vinder /SH/ is capable of producing 
rolls of a fabric length of about 200 m 
assuming a specific density of 400 g/uf 
of the surface layer of the wall-to-wall 
carpet. 

g/ A Lounter is built into the cross cutter 
/C-131/, ensuring that the. length of the 
fabric in the roll in cut to accurate 
size without the continuous production 
process being stopped. 
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The process described above results in 
production of the surface layer, or used 
surface, of the wall-to-vra.11 carpet. 

The process and production line specifications: 

Specof oc density of fabric: 400 g/rf 
Production rate: 5 m/min 
Fabric width: 4m 
Rated output: 480 kg/h 

1220 rf /h 
Effj_ciency: 85% 
Actual output: lo2o uf /h 

408 kg/h 

Intermediate layer production line and 

Fibres to be used: 

1Cffo of Chincoe blend including: 
65% of cotton 
25% of synthetic fibre 
lo% of other waste 

process 

I 
I 
i 

I 
i 

l 

30% of fibre of a count of 8 to 11 dtex, 
produced of natural polypropylene 
granulate by spinning, cut to a 

1 

l.ength of 60 to· 7o mm, or, possibly I 
cut and torn synthetic text~le waste. 



Hote: fundamentally, the p..t'oductic•r:.. ll:iiS 

for producti0n of th~ durfa~e ltiy6r 

01· used layer is suited alzo f·.:n: 

production of the intermed:Ls.-te layer 
with, however, some modificatio:LJ.:::: 
bei11g 11e(;essitated by "the material 
to be :orocess.::d. In descriptio1: oi· 

the production process of the inter­
nediate layer, only the differences 
are described so as not to repeat 
rrnrsel ves. 

II/2.2.1. Preparati0n of fabric production /inter­
mediate oayer/ 

In processj_ng the waste, the fact that the 
material contains for·eign matter·s and iln­

puri ties such as dirt, metallic matters, 
sand, etc. in a significant amount in addition 
to the fibres, va.1l.able in respect of textile 

I production, sr.a.11 be taken into considcrati.(>n.1 

Foreign mattera and impurities shall be 
completely removed before the pile fabric is 
formed, taking care not to _damage the fibres 
while separating the impuri~i~~. 

The CLEAU-STAR SYSTEM mechanical clean master : 
/CNJ.A./ serves for this purpose, the operaLiori 
of wh:'i.ch is automatically coordinated with 
the preparation system already described ir1 

case of surfac;;; layer productic.n. 
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11/2. 2. 2. Fabric production 17.ne /intermediate layer/ 

A unit /J/ is built into the production line 
betvrnen the needle loom/NL-9/ ar.1.d the longi­
tudinal cutter, serving to unwidn the roll 
of fabric woven of split PP fiure which 
fu:rl!JS the uottom layer. 
The pile f'abr:!.c; produced by the productioH 
line for the intermediate layer shall be 
needle-felted onto this cloth passed through 
the needle loom. 

Completed in this way, the production line 
serves to produce the intermediate and bottom 
layer of the wall-to-wall carpet in combi~at- . 
ion. 

II/2. 2. 3. Fabric production line capacity fj_gµres 
/i11te1:l11l.!di.ute luy1.n·/ 

Most important parameters of fabric product­
ion, output of production line: 
Production rate: 4.5 m/min 
Specific density: 900 g/i 
Fabric width: 
Rated output: 

1'fficiency: 
Stitching spee:d: 
Actual output: 

Stitch spacing: 

4 m 
J o9o uf /h 

97.3 kg/h 
80% 

700 

972 ri/h 
'178 kg/h 

' 
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II/J. Pinal needle-felting /double needle-felting/ 

The NL 12 final needle locm is suited for 
mechanical hardening of thA three layers of the 
wall-to-wall carpet in vombination. 

In principle, the final needle loom operates in 
the same way as the NL-9/S needle loom d~scribed 
for fabric prcduction. In practice, a difference 
lies in that two needle beds ar~ providell fo1· 
the final needle loom that is the number of 
needles per metre is 6500 and, on the other 
hand, the basic material for the machine is the 
fabric including the bottom, intermediate, and 
surface layer coming f'rom unwinder AR, which :i.s 
then cut to a width of 2 m by means of longi­
tudinal cutter C-127 for further processing. 
The finished fabric is wound by rising roll 
batch winder SH. 
The final needle loom is suited to integrate 
the layers produced by both production lines 
at a needle-felting speed • 

II/J.l. Output figures of needle-felted wall-to-wal! 
carpet production 

Specific density: 
Pabric width: 
Hated output: 

Efficiency: 
Actual output: 

1500 g/of 
4 Jr. 

981 rrf /h 
1472 kg/h 

80% 

785 ri/h 
1178 kg/h 
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Assuming 6000 working hours, the plant 
described above is suited for the pr0duction 
of 4 710 ooo ~ or 7 068 ooo kg of wall-to-wall 
carpet a!Ulually. 

II/4. Finishing /impregnation, heat fixation/ 

Chemical and mechanical finishing after needle­
f el ing is a dual-purpose porcess: 
first, to prevent th3 layers from separating 
in the course of norn1al use and, on the 
other hand, to protect the edges of the carpet 
formed in conf'ectioning from becoming undone 
of fringed. 

The needle-felted fabric enters in rolls the 
impregnating and ht:at t1~eatme11t unit/HTP/ 
located reasonabl:y in au. iudependent shop. 

irJ. the cou:r:se of il11pregr11;1tio11, the fabric gets 
from the inwinder through a latex bt:t.th to the 
p:r·t::ss r,1llers where, applying mechanical 
compression to the fabric, excess emulsion is 
removed. The needle-felted carpet is dried at a 
temperature of 140 to 160 °c, the requi.L'ed 
heat being pr0duced by stem of a pressure of 
lo to 1.3 atm. The drier is a so called drying 
drum where drying takes place as a result of hot 
air circulation. 
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From the drier, the fabric gets to the longi­
tudinal and transversla cutter where uneven 
edges of the carpet are cut off, and the fabric 
i~i cut to the required roll leng1th. 

The :finishing unit is suited for finishing 
the amounf' of wall-to-wall carpet produced by 
the fabric produc·.,ion line and integrated by the 
filial ncedle-feltin unit. /Alternatively, blow­
drying and fo8.I:1ed latex coat can be used./ 

. II/5. Geotextile production /alternatively/ 

Wl.th some modification, the wall-to-wall carpet 
production line is suited also i'or geotextil~ 
pr·oduction. These modifications allow of a 
more economic and practicable produc·~ion of the 
product within one process. 
In practice, this means that the basic material 
for the product is produced by ~ production 
system from synthetic fibre production to the 
finished product. 

Il/5.1. Difference as compared With the carpet 
production line 

A buffer tank /ir.i.:xmaoter of type MMN·-0306/ 
shall be built inbetween the synthetic fibre 
production line end the bale opener/B0-0202/ 

I f 
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to ensure continuous fibre production as the 
fibre preparation systen1 of the fabric 
production line operates inte11Ilittent~y. 

In case the f&bric production line is stopped 
for any reasin, continuous fibre production 
is ensured by the continuous baling press. 

Of course, aldo the fibre production unit may 
break down or be stopped. In this case, the 
fabric production system shall be supplied 
with n-..aterial from the baled product in the 
way described for wall-to-\vall carpet 
production. 

Since loo% of the basic material of the 
product cinsist of fibres of a count of 1 to 
11 dtex, cut to a length ::..f 60 to 7o lum, and 
produced of natu:cal PP ~canulat~ 'Jy spinning, 
it is possible to build the N~l2 final 
needle-felting unit and the FLEISNER thermo­
fusion heat treatment unit inbetween the 
HL-9/S pre-needle loom and the longitudinal 
cutter in order to ensure the required strength ; 
of the product. In this case, a buffer tank I 
shall be use:d betweer1 WL-12 and the heat treat­
ment unit to ensure continuous heat treatment 
and thus avoiding unevenness as a result of 
intArmittent heat treatment/namely, shrink~ge 

may take place j_;r1 the fabric at the place where 
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it was stopped a1td exposed thus to heat 

for a lonc;er per:iod in case of intermittent 
heat treatment/. 

II!5.2. Fabric/geotextile/ production line capacity 
figures 

Specific density: 

Pabric width: 

Production rate: 

Rated output: 

Efficiency: 

Actual poutput: 

400 g/m 
4 m 
6 m/min 

576 kg/h 

1440 m-111 
85 to 9o % 

500 kg/h 

e25o rif /h 

Assuming 6000 working hours, the productior1 
line is suited for production of 

3 000 000 kg 
01· 

7 500 ooo nf 
geotextile a!Ulually. 

r:../6. Needle-felted and sewn-knit wF .. ll textile 

p:"oductj.on procens /alternatjvely/ 

Development towards increased com:fort in dwelling I 
units requires that textile be used instead of 

paper to cover walls. Ifonwaver.i. products dt!veloJJ­

cd as an advanced v ersi.on of floor coveri:i.1g 
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repi:·esent a significant i·a.tj o among these 

materials. 

Similarly to wall-to-wall e:a:r.·pl:lt, wall textil ~ 

ensures efficient sound apsorption and heat 
insulation. 

The field of application of wall-to-wall ca.:rpeta 

and wall textiles is id1~ntical. '11!".Le nunwoveu 

f'Eib:cic pc·oductio11 system described for wall­

tc-\'mll carpe~ p!·od1.1ction is, after certai.n 

ntodjfications necesBitated by the requiremE:nts 

imposed upont he product to be procluce, sujted 

also for the productiol!. of vtall textile. 

Machinery and process of wall textile productjon: 

II/6 .1. :.:Jortj.ng of available waste by b.:ilour arid 

quality: 

Note: Sorting by colour is of decisi~e 

importance because of tht: de(;oratj_ve 

function o:: the product. Concerning 

quality of the we.ste, Viflcose, acryl, 
wool, and to a. reduced ratio, synthetic 

fibres shall be used. 
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II/6.2. F'ibre re_cov~g_ 

Torn p1·ot1uct os prorluced by the cutting machine 
of type 199.Jo/l,2/ and the tearing machine/J./. 

II/6.3. Fibre pr~paration 

The torn material is prepared ~.n the way 

described for carpet production, using the saint; 
preparation system. 

II/6.4. Pile and pre-neerlle-felted fabric product:i.on 

The production line include the following untis: 
VF, V-21/R, K-12, N~9, C-127, C-131, SH. 

§pec;_ficati_™ /capacity figures of fabric 
production line, fabric characteristics/: 

Specific density: 
:froctuction rate: 
Fabric width: 
Rated output: 

Efficiency: 
Actual output: 

Stitched speed: 
Stitch spacing: 

Joo g/ri 
9 m/min 
2.2 m 

1188 ri/h 
356.4 kg/h 

80% 

950 uf /h 
258 kg/h 
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II/6.5. Sewing-knitting 

Machine type: Malywatt /SKP/ 

Process: 
Hardening of the loosely pX"e-needle-felted 
fabric produced by the: production line 
described for wall-to-wall carpet production, 
then knitting of the fabric by means of 
infinite fibre of different quality such as 
e.g. ci:icose, polyester, polyamide filament 

of a count lf 120 to 160 dtex, using tricot 
stitch techniques of warp knitting. 

ppr:ration of Mal;vi'vatt sevdng-kni tting machine: 

The fabric, pre-needle-felted by the needle 
loom and wound in a length of about loo m 
shall be introduced· downward from the u1w1inder 

· ir.Lbetween the sewing-kni ttine tools. Like in 
case of ui:-to-date automatic warp looms, he:i:·e 
e.lso slide neeles with lock wire are used f'or 
looping. 

Like in case of warp knit ting, the sewirig yarn 
is guided i11 the guide needles built into the 
needle bed. The loop forming elements in ca:::t 
lead blocks of a width of 25mm, screwed nn 

fillets, are moved by eccetric straps by mea~s 

o:f drawbars. 



• 
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By means of the eccentric straps, t~icot 
stitch or fri11ge stitch can be used and thus 
a fabric of different properties can be cbtained. 

When frinee stitch is used, the sewing yarns 
are processed in isolation like in case of warp 
knittfo1.g, meshing thus the fibres cf the pre­
needle-fel ted fabric. In this way, the longi­
tudinal str(mgth uf the sevm-lmi t fabric 
incre~ses conside~ably. 

However, no appreciable increase occurs ir-1 

transversal strength. Since the te:nsile strength 
in longitudinal direction of the fabric is 
higher also in c-.:!.se of r1eedle-felted fabric 
/by 2o to 40% higher as compared with t.r·ans­
versal tensile strength/, therefore the use 
of tricot stitch is more practicable. 

In case of tricot stitch, the sewing yarn led 
to the next loop rod after a loop has been 
fo:r1Iled so that a new loop can be formed. 

Each yarn forms a loop at two adjacent rods 
in alternating succession. Due to the cross 
tie brought about by the sewing yarn, the 
strength of the fabric will be sufficient also 
transversally. This str~nght can be considerably 
improved by the use of a prope:r·ly selected 
sewing yarn • 
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In order to facili+.ate productibility and to 
increase the efficiency, the use of filaments 
in the fineness :cange lf 120 to 140 dtex is 

i·ecommend8d. 

After eych looping cycel, the sevm-knit product 
is forwarded ove!' a distance identical with 
the stitch length by the friction roller. Ths 
f'ab~tc is then wound by the winder of the 
machine. 

rlolls containing fabric of a length lf 200 m 
shall reasonably be produced because the 
fabric is subjected to finishing in the 
jmpregnation unit. 

Uneven·edges shall reasonably be cut off by 
means of the edge cuttin blades of the machin~ 
T:':le cuttings car. then be processed in the 
edge tearing machines and recycled into the 
production process. 

Capacity figures of Malywatt sewing-knitting 
machine, sewn-knit fabric specif'ications: 

Fabric wjdth: 
J.Jesh density: 
Stich density: 
Stitch length: 
Crankshaf't speed: 

2.2 m 
lo needles/25 nun 
Jo stitches/lo cm 
o.JJ mm 
1000 r. p .r1J. 
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Production rate: 
Rated output: 

J.2 m/min 
422. 4 rrf /h 

126.7 kg/h 
Efficiency: 75% 
Actual output: 95. o4 kg/h 

316.8 rrf /h 
Sewing yarn: polyester or polyamide silk 

filament of a count of' 120 to 
160 dtex 

Note: 3 I1/lalyvvatt machines are required 
for sewing-knittine of thefabric 
produced at · 1 a rate of 950 of/h 
by the neetlle-falting line. 

Ass~ming 6000 working hours, the machinery for 
nomvcven wall textile production is sui tt=d for· 

production of 5 7o2 400 ~ or 1 710 720 kg of 
wc-.11 textile annually. 

IJ/6.6. Finishin..£ 

Finishing is similar to the process and plant 
described in part II/4. a difference lying 
only in the qu2.Ji.ty and quantity of the 
chemical used. Rccom:nonded c:t.em1.cal: 
soft adryl latex applied in an amount of 
about 3o g/-i/lo% of finished product./. 
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ANNEX NO. 2. 

The information on Textile Wastes of SRRUC 

Referring to the request for textile wastes given by 

Hungarian experts some relatively important data are 

provided as follows. 

1. The annual rate of textile wastes produced in 

Shanghai is about 2o.oo?_t/~y~e~ar~·~~~~~~~~~~-

cotto!!: 1.cco t/ye?r 
·::col: 200 t/year 
pol~;i:;roi=iler.: 200 t/year 
pol=r11.:i :le: l.oco t/yec.r 
pol:;ester: 3.ooc t/:re::J.r 
oth-?r tP.xtile ~·•astes: 1.500 t/year 

~. The annual r3te or te:(tile · .. rastes collected by SR:1t:C 
is about 9.ooo t/year. 

4. The ar.nuc.l rate of textile ~·mstes col lee tf!d by S:?~UC 

per type: 
cotton: 
wool: 
polypropilene: 
polyaniJe: 
polyester: 
other tc::tile ~-:;?st~s: 

l.ooo t/year 
3o t/year 

loo t/year 
400 t/year 

l.ooo t/ycar 
E.5oo t/year 

5. The annual rate of textile wastes collected by SRRUC 
per or .i.e;i n : 

The wastes produced in spinning mill air about 1.500 
t/yee.r. 



7he wnst~s pro!uce~ i~ confection are abo~t ~.~oo 

tl:F~-::.r. 

The oth~r t!'xtile ·.-:<?~tes a~e ~bout ~. :-oo t/j·cGr. 

E. The coll~ctinf £yst~:n ;:;nd utilizinp- r:etho:!s fo!· 

the t~xtile ~~stes c~n be dis~rih~~ 35 ~ollo~~= 

county co::ip~aies ~ncl one co:-::pr~iH?::si:-t? bu,;inc~s 

dep=rt~cct,~hic~ 3re su~criin~te~ to the ccin co=­
priny ~a~rnc. ~ch br:!.ch. cor::ri'1:ty or dep~ ... ~t:r.ent has 
severu.l o-...n purch:;.sint- stn.tion~, one of their col­

lected r'.wterinls is the textile wastes fror.i habitcr.t~. 

In al!.t!ition,euch urban distric cocpony h:i.s t.is o•.-m 
supplyin~ station /there are five supply:!nr; stqtions 
•1 1'·1 t!· '"~"' C'o 0 c; ..,1 '"'us1· n"-:s uni· tr:'/ .,'"'"'Ci "l fo~ 
-· ..... ~ ·- , .. \,; -.J - ..... ,JJ,.. ..... "J - - .... ' - !"' ·• .-c.. .. 

coll-~ctin,~ te··:tile \'iastes fro::i in:.:uGtry. 
,al ~in.ls of textile · .. .:.st~s collecte'.i from h.::bitants 
are selected by certein purchasing st3tions accordi11g 
to their propertres an•l colo~s and baled by them 
usin: hands end balin~ press.The bal~s have been 
transported to the correspondin~ supplying st~tions, 
~·:hf're there nre ~everAl store houf"es bip: or m-:all. 
Usunlly eac!l supplyinG ste.tion has his o·:m cc-oper3tive 
processini:; workshop, t·:hich h3s al~o sc~e warehouses 
there.~11 of these warehouses are separately run by 
e:ich supplyinr; stntion where they have stored the 
textile wastes in both bags and bales. 
_Eventu~lly most of the textile wastes in Shonchai 

have been utilized at present tice.But some used 
and inoperable s~mthetic textile haven't been 
utilized efficiently since burnin~ them as fuel. 
The usages of so~e important textile wastes can be 
as follows: 
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1 :.::.';e pieces o~ confection - for :":?<?kin: sr::ill d~:il~· 

use 2rticls 
sc3ll pieces o~ conf ecticn - for openinl accordin; to 

tr.e colors /l.5oo t/j''!'G.r/ 

lo~r pieces of confection - for ~nki~g floor-cle~nin~ 
~ops /3co t/year/ 

The s~:nthetic fi '!:re ~·mstes a:::-e provi:iec! !'or sor:e 

p~occs~ing fnctori~s as raw materiels,the usa~es are 

follows: 

polyester for ::!?ki:i~ thre~d,non-wovens,lowr::rc.de ar~i­

fic::?l silk fabrics and knitwear 
pol;;-c::r.:L~e - for ~aking thread,rope 101.-1-g;rade artifical 

silk f:ibrics 2.n:! kni t· .. 1ear 

'!'he quontity of collected textile wastes in 1990 will 
increase by one-hnlf of this based on the annuol sro'.·;th 

r~te of t~n per cent,i.e. about 30.000 t/year. 
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PLRT V. ---

STUDY MISSION_...QE__!HE SRRUC EXPERT'S DSLEGA'l'IOU 

IU HUMGARY -·---

4th July - Jlst July, 1986 

PROTOCOTJ AHD PROGHAM 



--------------------~--
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I' H lJ lJ C U l 

uf lhe stuLly mission of the l"hinese 

exp er ts · de 11.:ya ti ur 1 in OuLl<Jpe:_; l 

/4th July - 3l~t July, 1986/ 

l. Lin the b;1sis of the UNJL)O l'rnject No. '.il/CPH1 tl)/UU3 on 

n!sJurt·e recovery anLI ulil1.'atiJ11 or 1~LJ!:ites i11 1111.:l<.illur­

gical and other industries, the Ct1inese experts' delega­

tion lead by Zhu Ke Xi arrived in l3udupest on July 4, 1986. 

The study tour of the experts' te:-.un lasted frnnr the dale 

uf their arriv<.il till July H, 19U6. 

The Hungarian party put the Drafl study programmes at the 

Chinese party's disposal a~ it was aureed on in advance wilt1 

UNIDll n~prcsentativcs . 

file prutJ1'<1111rne wos lhen findlized l>y the llur1qari;:in purty wilt. 

the cun:Jt!rrl or the Chinese J'urty req:1rdinq e:;per:icilly I he 

t:Jsks <.1ml i:>ubjects requested by them at the t inie of tht: visi l 

of the Hungarian party to Sl1anCJhoi. 

The programme of the team w~s scheduled as follows: 

- CJeneral introduction of the Hungarian i;crap collectir1q/ 

prcpar imJ :.iyslems and orgarrization:; 

- ~1pecfol on-the-job trnining, vis.it to 3Cveral llun•Jariun 

s11ccialized enterpri:;~s, units 

/&luminium, copper, ferrite, textile/ 

- l:xchange of exrerience, consultations • 

. I . 
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The programme in details 1!: annexed to the present. Prolocol. 

The visit <md the study tuur of lhe Chinc:;e experts' dele­

<Jatin11 1s completr.d lhis d;iy accordinq to Annex [/c point 

of the above mentioned Contract. 

2. The C'hinese party stales that th~ Hungarian pnrty executed 

its cor1traclual oblicptions reg3rdir1CJ the :;ludy tour of the 

Chinese team in Hungary. 

The Chinese party states that all the 4 ~ubjecls of tlae 

Contr<tct nre equally cons~dered imporlanl and none ol ti.en. 

enjoys priority. 

The Chinese party does not consider the subject to be fini:.;hed 

by collation and finalization of the Final Heport but intends 

to continue the cooperation. Proposals in tt~~ respect are 

expected as soon as possible in order that it be one of the 

subjects of the tripartitt: neqotic.1t ions due in autumn. 

3. Both parties agree that tt~ Working Programme of the Contract 

should be revised as follcws: 

al Draft Final Report is to be elab~rated and submitted by 

September 2S, 1986 

bl Tripartite negotiation:> in Shanqhai must be held until 

November 20, 1986 

cl Final Report is to be :.11bmilt~d by December 15, 19% . 

. I . 
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The Hungarian party appreciates the cooperntiveness of the 

Chinese experts that contributed to a large extent tu the 

execution of the study tour'g working programme. 

Budapest, 30th July, 1986 

" = ~ J ';)_ ?> :/: 
'7"'""""""'" .•.••• ;.~ •• : ~~ •••• ~ .••..••••. 

M. Horvath 

Director 

lNG. 

P. Narancsik 

Project Manager 

S H R U L 

Zhu Ke Xi 

Deputy Manayer 



04th July, 1986 

05th July, 

06th July, 

-
07th July, 

08th July, 
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PROGRAMME 

16.50 - arrival to Budapest ~nternational 
Airport 

19.00 accommodation in Szekesfehervar 
20. 00 - dim1er 

8.30 - leaving for Agard 
19.00 - arrival back to Szekesfehervar 

8.30 - leaving for ~ke Balaton 
sight-seeing tour 

19.00 - dinner 

22.00 - arrival back to Szel:esfehervar 

10.30 - leaving for Electronics Factory 

VIDEOTON in Szekesfehervar 

11.00 - visit in the factory, film-show, 
visit in the magnetic materials 
production plant 

14.00 lunch 

15.00 - preliminary programme consultation 
19.00 - dinner 

8.30 - leaving for Budapest 
10.00 - wel~ome meeting in the headquarter 

of TESCO with the participation of 
all concerned representatives 
introduction, fina1ization of the 
proe;r·amme 

13 .00 - lun<:h 

15.00 - travel back to Szekesfehervar 
19.00 - dinner 



09th July, 

10th July, 

11th July, 

12th July, 

13th July, 

9. 30- leaving for KOFEM in Szt-~kesfehervar 

10 .00- visit in KOFEM Met all Pro ces::Hntc: PJs.:.t 

12.00- lunch 

13.00- visit in the Heavy Metals Foun<1ry .Plant 

19. 30- 0.inner 

8.30- leaving for Budapest 

10.00- visit in VASKlJT, Iron and stt~el 

Research Company in Budapest 

13.00- lunch 

14.00- continuation of the visit, consultatiJi::. 

19.30- dinner in Szekesfehervar 

8.30- leaving for Budapest 

10 .00- visit in the headquarter of ME'l'ALJ,Q­

GLOBUS, Metall Waste Recycling Company 

13.00- lunch 

15.00- visit in UV.b.TERV, intro du etion of the 

fields of activity and profile of the;, 

Company 

19.30- dinner in fizekesfehervar 

18.00- leaving for Budapest 

10.00- trip to tt.e Danube-band by ship 
13.00- llmch in Szen,i.endre 

15.00- continuation of the sight-seeing t0i..;r 

20. 00- dinner 

8.00- leaving for Budapest 

10.00- sight-seeing tour in Budapest by bus 

14.00- lunch 

16.00- cultural programme in the City Park of 

Budapest 

20.00- dinner 
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O!i-THE-JOB TRAINING'S WEEK starts . -

8.00- leaving for Budapest 
10.00- distribution of the delegation to 

working groups 

A/ aluminium waste recycling 
B/ copper waste recycling 
C/ ir.on residue/waste recycling into 

magnetic materials 
D/ textile waste recycling 

The detailed programme of the working groups will be 
distributed during this meeting. 

18th July, 

19th July, 

20th July, 

21st July, 

ON-THE-JOB TRAINING'S WEEK comes to end 

8.00 - breakfast in the hotel in Budapest 
9.00 - shopping and leasure time in Budapest 

19.00 - dinner 

9.00 - breakfast in the hotel 
10.00 - excursion in the areas of rec.:reation 

around the hills of Budapest 

19.00 - dinner 

8.00 - breakfast in the hotel 
9.00 - leaving for MEH, Waste Materials 

Recycling Company 
10.00 - visit in the hearlquarter and the 

waste recycling plants of MBH. 
13.00 - lunch 
14.00 - continuation of the programme 

19.00 - lunch 



22nd July, 

23rd July, 

?4th Ju] y, 

-· 

25th July, 
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8.00 - breakfast in the hotel 

S1
• 00 - lP.avi ng for KOK<iV Meta] lu~ci ·'::'-' t 

W.aterials and Wast-es lvllectir:~. 

and Re..::yclinJ; Company 

10.00 - visit in KOKOV 
13.00 - lunch 

14.00 - continuation of the vjsit 

19.00 - dinner 

8.0C - breakfast in the hotel 

9.00 - viBit in MEH-Toszt 
reception of the delegation by 

the Director Gene:~a1 

E:xchanec of infcrmati on o:i wast es 

recover:; 

13.00 - lunch 

14.00 - continuation of the visit 

:9.00 - din:::'ler 

8.00 - breakfaut in the hot~l 

9.00 - visit of the :tec~rr'ling Plant of 

MEH in Gyor 
13.00 - lunch 

14.00 - continuation of tl e visit 

19.00 - dinner 

8.00 - breakfast in th(;; r_otel 

g.oo - visit in MOF'EM' s /Mosonm~gya;:·[.var 

Metall Works/, study of recycling 

of copper vvautes and manufrv;tur:.i H;". 

c,f water pipe armatur·r: ;:; thereof. 

:i_3. 00 - lunch 

14.00 - consult~tions on in~uction meltinc 

te dmoJ or:y 

19.00 - dinner 

. I . 

• 
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8.oo - brcG..kfaf;t in the hote1 

9. 00 - sigJ,t-:::eeing, cul t"tn-c:-:.J prog.rcumnt: 

12. 00 - lurid1 

14.00 - leisure time 

J 9.00 - dinnt:r 

10.00-

18.00 visit in the museunw, Zoo-park 

19.00 - d.i1mer 

8.00 -· brE:akfa:;t. in the hotel 

9.00 visit cf the aluminjur11 pro(:eLl::>ing 

fuc:tvry of Miu in Gyorigyo:3 

13.00 - hmc·h 

14.00 - continuation of the viuit 
} 9. 00 - Llin: e1· 

8.00 - breukfu.:..:t in tLe h~t··l 

9.00 - vluit of CSEl'EL Mt::t:..i.11 Proce3siu~ 

Work:.; 

/strip, tute, bar marJufac.:turing 

out of metr:..11 wastes/ 
13.00 - lunch 

14. 00 - consul ta ti on on pi ro11;e1.alJ urgy 

19.00 - dinnt!r 



JOth July, 

31st July, 

8.00 - brec..kfast 

9.00 - consultations, discussion o~ th~ 
four subjects, on the experience 

coJl~cted, finalization of the 

repor~ on findings 

dravnrg up of the :proi c col 

13.00 - lunch 

16.00 - reception held at the CEntr~l 

Office of TESCO, s:!t.,rning ceremony 

of ·[.he Protosol 

the delegation received. by I. Szekacs 
Director General of TESCO, co-pre­

sident of the Chir,ese-H;mgm:i an 

TechnL cal a.."11.rl Scj_entif':i c Coopera·i.i,.;L 

Joint Com .. 'l'li ttee 

5. 30 - deimrture for -tl' e Airpo·v.-t 

7.00 - leave 



. ' 

14th July 

-
15th July 

16th Jul;v 

17th July 

18th July 
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On-t~e ;iob ·.Praininr; 1-rogr:"lrr.me 

0 f 

the Connor ~nd Aluminium Team 

/14th-13th Jul~, 1986/ 

10 .OC - Visit in M'STALLOCHENIA F·actory 
14.00 - r,unch 

16.0C - Depnrture to Sslgotarjan 

e.CO - Breg,kfast 
9.30 - Visit to QUALITAT Factory, Ape 

13.00 - Lunch 
14.00 Consultations 
l?.30 - B~ck to ~e.lg6terjan 

a.no - BreakfASt 

9.~0 - Visit to ·.)U.\LITAT F~ctory, Ape 

13 .C(' - l,unch 
14.00 - Consultations 
l~.30 Beck to Salg6t~rjin 

lC.00 - Vinit to VASl:UT Experimental l·lnnt 

/study of copper and aluminium 

en stings/ 
14.?0 - lunch 
lS.30 - excursion to ~oll6k5 /old village, 

museum/ 

8.30 - Brenkfast 
0.00 - Denerture to Budenest 

12 .00 - lm:ch 

, 

14.00 - Continuntion of the consultation c~d 
discuasion with the rcpresent:.L'ivc .;f 

Ull1 DO I E. BalazE/ in TEBGO 01' t i Cf.,; 



15th Jt: l.y 

16th Jul~: 

18t July 

of 

I , ' l'' J 1 · i 0 :-'' I ........ , - _) u ,.;' ~) ' .· :) • 

h.,CC ·:·.!.~it li"J ·::::1:i:::.C·Tc:.- :::«::1 l'itE: .1.\. .. ct:n:, 

l 1 , L"C J, l '. t 1 c L 

CJ,CC ...:1·e:c.i'.:fast ~n tLe ==otcl 

l\~ 'c 0 visit ii': ,_.- .• SEF~ - Iroo End ;:: ~eel 
.. es~<:.:i.-c!1 :-.~1d Develop: e.~ t Cc1, r~at1:,1 

lJ, (:(:o il:iiCli 

l~,0C Co~sultation 

(~,CC• ~ie.a::fast in the :-rotel 

lC,CC \Tisit tu Li'./v:1.C - ::e.:_;netic ::::itc:·L:L; ,.,._ .• 

14 ,cc 
15, OC· 

-· , 
LL'..C11 

l:o:1sul tut i 1.rn 

1Ci,C·0 1L3it ir: !: .. G-_: 1'·e1·r·.i..~c h1c~o<·y :i_:: vae 
14, CC :ixnc~-i 

lG, C·O I.e<.su-.. e t: ... e 

c:i 'c 0 :Jrea::fest in the ri:ote 1 

lC.:,CO Consulhit;on in v~·.::;nn 

lJ,cc· ~-i·nch 

J,i,CC• ContL111ati,)n of the c0:.~1ult~ttioi, Lt.:d/ •. 
lec.su.t·e ti. e 



• 

l4r,h ,Tu!7 

1 ')th ,lul:: 

17th July 

l ~~tr. Ju1 ·; 
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Or~-the joh ·rrainin;c lrop:r~mme 

0 f 

thP. Textile re~~ 

/14th-18th July, 1S8E/ 

l ,'.::J'I": - Vi !:it in r·fi'I'H.I_0CF1FM~,.;. F<"ctor;: 

lfl. C -, - I.m.eh 

H .• (''."""· - i:,:r: 1 rture to r:ur.s7er:t:nik16s 

9. ~C· - V"i n1 t to TEMAPO~G F:->ctcry, Km:-

1 3 J.(• - Lur.c h 

lh.CC - ConsultRtions 

](.GO - ?~ck to ?uct~nest 

( •r· . 
.. • .. • J -

szentmiklcs 

13.CC - Lunch 
l L~. oc - Coi1 sul tn ti en ~3 
H: .c•r - De1.~rture to i·~oh.:,c~ 

E~ .f:r' - Ere~kfrlst 
\,0 

c:.Ci< - Visit 'T:~:·:AYC~G .i.•'r.ctor~,r, Foh6c~; 

13. ,·;c - i..ur:ch 
14.on - ~onsult~tio~e 

lE.O~ - P~~k to ~ud8pest 

I 1.r;Ch 

l'+.:.r· - Cc.1:ti~.u~tior. of thi:: consult:-:t;(.,'. '!L~ 

dl:~cussion \.:it:i the .1.·,:~nr•..:sent: i.i'i'.: :;f 
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I·.\.f;.T VI. 

: :trrntec 



M I N U T E S 
Of MEETINGS ANO DISCUSSIONS HELO ON 12-14 JAttUAR~ 
1987 IN SHANGHAI IN THE SRRUC CONCERNING THE RE­
SULTS or IMPLEMENTATION A.ND EVALUATION or ORArT 
fINAL REPORT Of THE UNIOO PROJECT SI/CPR/85/803, 
EXECUTED BY THE CONTRACTOR TESCO-UVATERV, HUNGARY 

Participants: 

ft1nistry for foreign Economic 
Relations and Trade, Beijing 

Shanghai ~unicipal People's 
Government 

Mr. Yao Shenhang, Programm~ 
Officer, China International 
Centre for Economic and Tech­
nical Exchanges 
Mr. Xie Gujun, Section Chief, 
foreign Economic Cooperation 
Division, foreign [cunami~ 
Relations and Trade Commission 

Shanghai Supplying & Marketing Mr. Guo Yongkang, Oeµuty 
Co-operative Chief, foreign Economic Rela­

tions and Trade Division 
Shanghai Resource Recovery 
and Utilization Corporation 
(SARUC) 

UNIDO, Vienna 

UNDP, Beijing 

TESCO Consulting Engineering 
Hungary 

UVATERV, Hungary 

Mr. Zhu Kexi, Deputy A'anage.r 
Mr. Huang Jianqing, Engineer 
Mr. Xie Shiming, Deputy Se~­
tion Chief, Shanghai Precious 
Metals Refinery 
Mr. fen Qiling, Engineen 
Mr. Zhao Zhigang, Director, 
Zhou Pu Non-ferrous Metals 
Smelter 
Mr. Zhang Guochang, Interpre­
ton· 
Mr. E. Balazs, Head, Metallur­
gical Industries Branch, DIO 
Ms. Li Qiming, Senior Programm~ 
Of"f icer 
Mrs. K.H. Elias, Representa­
tive or TESCO in China 
Mr. P. Holczer, Regional Ma­
nager 
Mr. P. ~arancsik, Section Ma­
nager 

The visits and meetings were organized according to 
••••• the Programme proposed by SROUC {s9e Enclosure 1). As a 

concluding act, the Evaluation and Conclusions on the Pro­
hect, prepared by SRRUC (see Enclosure 2) Yere discussed. 
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Representatives of SRRUC confirmed that the Contractor's 
reµart uas found as fully satis~ying the requirements an:: 
the recommendations of the report were accepted or would ! : 

taken into consideration, according to the following • 
., 

As a first step, the reconstruction of the aluminj_urn 
scrap processing operations on a bilateral basis anJ pre~~­
ration of a detailed technological project report and de~i~, · 
on reconstruction of copper scrap processing at the Yang ~~ 
Copper Smelter through µossible UNOP/UNIDO Technical Assis­
tance, by the Hungarian consulting counterpart TESCO/UVATER~ 
are planned to be undertaker. (see para IV. 1 and IV. 2 A 
and 8 on pp. 9-10 of the Enclosure 2). Representatives 
of UNIOO and TESCO/UVATERV are requested to provide infcr­
mation and initiate relevant action on the UNIDO-Hun;ary 
Joint Committee M~eting planned to be held to prepare tha 
programme of cooperation far 1987 by the end of January 
1987 in Budapest. A draft project proposal to this effect 
was prepared jointly, envisaging the same. financing struc­
ture (including ftinancing by UNIDO and by the Government 
of Hungary and China) which was successfully applied for 
the implementation of SI/CPR/85/803 - see Enclosure 3. 

The final report is expected ta be prepared and sub­
mitted to/through UNIDO by 15 March 1987. 

All participants expressed satisfaction with the good 
cooperation, resulting in the successful implementation 
of SI/CPR/85/803, and in possible follow-up investment on 
the aluminium scrap processing and in further pursuing 
and specifying potential technical assistance through 
UNIDO on the copper scrap processing in the form of pre~ 
paration of a next investment decision. 

on behalf of 
UNIDO 

·14 January 1987 
Shanghai 



PROGRAMME 

(Draft) 

Enclosure "! 

Jan. 10, 1987, Saturday 

Evening: 

Jan. 11, Sunday: 
Evening: 

Jan. 12, Monday 

Forenoon 

Guiding foreign guests to hotel 

Open 

Open 

9:00~12:00: Visiting the Zhoupu Non-ferrou 0 Metals 

Refinery 

12:00-13:30:Uorking lunch 
Afternoon 

13:30-16:00:Recommendation on the follow-up project 
Evening: 

Jan. 13, Tuesday 
Forenoon 

Open 

8:30-12:00: Visiting the Shanghai Precious Metals 

Refinery 

12:00-13:30:Uorking lunch 
Afternoon 

13:30-16:00:Evaluation of the UNIDO project 

SI/CPR/85/803 

Jan. 14, Wednesday Visit to the Shanghai Iron and Steel 
Research In~titute 

Evening: farewell banquet 

Jan. 1~, Thursday: Departure from Shanghai 

Prepared by SRRUC 



-EVALUATION AND CONCLUSIONS 
ON THE PROJECT SI/CPR/85/803 

(BASED ON THE STUDY TOUR IN HUNGARY IN 1986) 

SHANGHAI RESOURCE RECOVERY & UTILIZATION CO. 
December 1986 



EVALUATION AND CONCLUSIONS 
ON THE PROJECT SI/CPR/85/803 

(bassd on the study tour in Hungary in 1986) 

I. Background 

following the visit in May, 1983 of a 6-member Chinese -delegation to Hungary under the sponsorship of World Bank/UNOP 
on resource recovery and utilization and the follow-up visit to 
Shanghai of Mr. I~re Szekacs, Director General of TESCO, Hungary, 
the Shanghai Resource Recovery and Utilization Company (herein­

after SRRUC) as well as the Hungarian party both deemed it ne­
cessary to further explore the possibility of co-operation in 
the field of uaste recycling. 

At the invitation of Mr. Imre Szekacs a 4-member 
Chinese investigation group headed by Mr. Zheng Jing, Manager 

of SRRUC, visited Hungary in June, 1984. The Chinese party 
showed keen interest in the technology of industrial waste 
recycling in Hungary. So it was axpected that expanding ex­

change of recycling technology and experience uould benefit 
both parties. 

On Nov. 3-10, 1984 the International Resource Re­
covery and Utilization Seminar was held in Shanghai under the 
joint sponsorship of World Bank/UNOP and COG of West Germany. 

ftr. Pal Narancsik of UVATERV, Hungary, as & nominated member 
of the Uorld Bank expert consultants missioned to Shanghai, 

participated in a ~eneral inspection rf the waste recycling 
eyatem of SRRUC and attended the meating with a specialized 

presentation on "Metallurgical Treatment of Metal Scraps". 

By the end of the international seminar Mr. L. 
Padoa, Commercial Director of TESCO, accompanied by Mr. 
Janos Mayer of METALLOGLOBUS, Hungary, visited Shanghai to 
join Mr. Pal Narancsik to hold a talk uith the leadership of 
SRRUC and reached an agreement in principle that the Govern­
m~nta of both parties would submit an official request to 
U~IDO to set up a project on resource recovery and utilization 
of ~aste in metallurgical and other industries with an aim 
at enhancing technical co-operation between TESCO of Hungary 
and SRRUC of China. 

To axplore th~ possibility of establishing a UNIOO 
project comprising chiefly study tours of Hungarian experts 

·' 
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to Shanghai and the possible technical transfer of Hungarian 

recyclin9 technoloyy to China anJ tho study/training tour of 

Chinese technical staff to Hungary in preparation of further 

development of co-operation, Or. E •• T. Balazs, Head, Melallur­

gical Industries Section of UNIOO, visited Shanghai in May, 

1985, and concluded the project proposal to UNIOO for clear-
ance. 

On the basis of the approved UNIOO project on re­

source recovery and utilization of wastes in metallurgical 

and other industries No. SI/CPR/85/803 the Hungarian expert 
delegation (consisting of a·members), headed by Mr. Pal 
Narancsik and Dr. B. Pataky, made a 21-day inspection tour 

(from April 16 to May 7, 1~86) .on the existing technology and 

facilities for industrial and domestic waste recycling in 
Shanghai uith special emphasis on the following subjects: 

1/ Utilizing waste ferritic oxide to produce 

magnetic material 
2/ Processing of aluminium scrap 

3/ Refining of copper scrap 

4/ Production of carpeting material from 

textile cuts and waste synthetic fibers 

The Hungarian experts worked out their mission 
report in due time and proposed a study/training programme 

for the forthcoming visit of Chinese technical staff to 
Hungary. 

II. Study/training tour in Hungary 
In accordance with the UNIDO project SRRUC sent 

a 10-member study/training teqm, headed by M~. Zhu Kexi, 
Deputy Manager, to visit Hungary. The study/train'ng tour 

started on July 4 and ended on 3i, 1986. 

During the 28-day tour, TESCO/UVATERV of Hungary, 

as host for programming our study/training activities, had 
very well executed its contractual obligations. 

For the first ten days ue were accomr 'ited in 

SZEKSFEHERVAR and started our comprehensive stud. ··-~it to 

2. 
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VIDEOTON Electronics Factory with special observation of its 

aubaidiary •agnetic •aterial production plant. KOrEM Light 

ftatal Uorka and NEHCZFEftO~TOOE Heavf Metals foundry (ell 
situated in SZEKESfEHERVAR), and ~hen VASKUT Research In­
stitute for ferrous ftetallurgy, ftETALLOGLOBUS Metal Uaste 
Recycling Company and UVATERV Consulting and Engineering for 
Co .. unication and Trensportation (all in Budapest). 

Slides, vioeo recording or verbal narrative 
uauallypreluded as an introduction to the field of activities, 
technical operations and profiles of the plants or companies 
we were visiting. following a wall-guided tour of observa­

tion, techno-economic consultations were held between our 
team and directors or department chiefs of different en­
terprises. Relevant Hungarian experts, with whom ue had 
collaborated during their April visit to Shanghai, accom­
panied us throughout the tour and consultations. 

The programme for our study/training proceed­
ings was worked out with our agreement in two days after 
our arrival and officially introduced on 1uly 8 at a wel­
come meeting held in the Headquarters of TESCO with the 
participation of all our team members, TESCO/UVATERV leader­
ship, representative from China embassy in Hungary and 
almost all the experts who had visited Shanghai. 

~n July 14 started a week-long on-the-job 
training. Our team members were divided into 4 professional 
groups in line with the above-mentioned 4 specific subjects. 

During the training week on-site visits were 
closely arranged to definite factories and plants and in­
creasing technical and professional exchanges were organized, 
but major attention of the trainees was drawn to on-site 
operational demonstrations in order of processes. 

The aluminium and copper groups worked toge­
ther chiefly in SALGOTARJAN, QU~LITAL Light Metal Foundry/APC, 
MEH SZEGED, MEH GYONGYOS and aometim3 later in MOFEM/MOSON-

. MACYAROVAR; the textile group carried out their ttaining 
activities chiefly in KUNSZENTMIKLOS and MOHACS of TAMAFORG 
Co.; and the ferrite magnet group, after a revisit to VIDEOTON, 
11aved to Budapest and devoted their study in VASKUT, KOVAC and 

·HAGY•' 
On July 18 different professional groups assembled 

3. 



and uere accommodated in Budapest. On the samo day afternoo~ 

the study/training team visited the Headquarters of TESCO to 

meet Or. L• T. Balazs. Head, Metallurgical Industries Sectior 

of UNIDO, uho came directly from Vi~nna, to hold a talk with 
both parties concerning the imple.Jnentation of the UNIOO pro­

ject and to shou concern for our study activities in Hungary. 

Uhen asked about the general impression we had got during the 

past tuo-ueek study/training tour, Mr. Zhu Kexi briefed.on o~c 

activities uell organized by TESCO/UVATERU and expressed satis­

faction. He emphasized that the Chinese party was looking 

forward to ~loser technical co-operation uith the Hungarian 

party and especially the forceful support from UNIDO to deve­

lop such co-operation. 
from July 19 to 30 our study activities· uere carried 

on in accordance with the programme. 

In the afternoon of July 30 Mr. Imre Szekacs, General 

Director of TESCO, received all our team members just after 
his return to office from vacation, and held a farewell cock­

tail party in our honor. Representatives from ~11 the pa:rtlea 

in concern, including the first Secretary of China embassy in 
Hungary also attended the party. To conclude our study/train­

ing mission in Hungary with the good assistance of TESCO/ 

UVATERV directorate a protocol was signed by both parties. 

III. Our observations 

Being not very rich in natural resource, Hungary 

has a good tradition to recover waste materials that still 

retain a potential value after processing. And so processing 
industry has played an important role in the development of 
all other industries in this country, where people of all 
walks of life speak highly of waste recycling as a specialized 

profRssion. In Hungary, besides the biggest scrap collection 

and rucycling company, MEH Trust of Raw Materials, several 
big complexes develop their oun waste processing plants or 
worshops. The long history and the important economic posi­
tion of resourc~ recovery in this country has do~btlessly 
enriched its experience and technology in developing this 
specialized field of industry, uhich can be summed up as 

follows: 

1.·To exploit the high value utilization of scraps 
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Take QUALITAL Light Metal foundry as an example. 

It utilizes more than BO% of aluminium scrap to produce 

qualified die casting blocks and compression castings of 

small, medium and large seri~s according to different 

demands cf the clients. After preliminary sorting and 

classifying, chips go to the roaster for pretreatment. 

The scrap alloyed castings are first to be rid off iron 

content in a double-chamber dripping furnace. foils and 

shavings are subject to faggoting before melting. They 

are separately smelted in the revolving drum furnace 

under.salt cover. The liquid metal is delivered in por­

table ladles assembled on trucks to be carried to the TCAL 

type heat-keeping furnaces in the casting place. Sampl­

ing is timely made by the ARL 3460 quantometer to make 

sure of the composition and adjust the component ratio. 

After removing the runner systems and burring, Yell­

polished castings of different specifications are pro­

duced. for still higher value utilization precision 

castings are made for different industrial purposes. 

Almost the same technological processing is 

applied to high-value utilization of copper scrap. 

Take another example for better illustration. 

Large quantities of iron oxide/scale arising in metallurgi­

cal plants and obtained during reclaiming from hydrochlo­

ric acidic pickling solutions have very little use in 

Shanghai; a part of scale is nou used in steel produc­

tion, and other part for pigment production or powder 

metallurgical purposes. But in Hungary at VIDEOTON's 

magnetic material production plant and VASKUT Research 

Institute for ferrous Metallurgy ue notice how they turn 
iron ·oxide/scale into magnetic materiel with appropriate 

processing stages, such as preparation.of raw material 

(iron oxide/scale as base material mixed uith BaC03 and 

betonite) with proportional addition of water, dehydra­

tion, ball-milling, pre-burning and sintering, hoat­

preserving, pressing with or uithout magnetic chamber, 
fast analyzing to ensure quality, and so on. Different 

s. 



kinds of magnatic material, anisotropic, isotropic, pl3stic­

bonded etc. are produced to meet high demand in the produc­

tion of TV sets, tape recorders, loud-speakers, fridges, 

motors etc. 
2. Maximizing recovery and ytilization of scraps 

Most of uaste material collected or purchased is 

usually mixed and often contaminated. Without careful 

presorting reclamation of resource is impossible. ·In the 

case of pl3stics, textiles and chemical fibers, wires and 

cables, effective sorting and separating is of critical 

importance. 

In Hungary pretreatment of waste yields very good 

result. for instance, MOHACS textile processing plant of 

T£1'1AfORG Co. puts a lot of labor and mechanical fo:rces into 

sorting and classifying processes. first, sorting and 

classifying the textile waste according to different varie­

ties, such as cotton, silk, ucol, nylon, polypropylene, 

acrylic fiber etc., and then segregating them according to 

colors into different categories. After cutting, t~aring, 

opening and baling, they become qualified raw material; 

some can·be used to spin threads for making knitwear, and 

others are to b~ forwarded to another subsidiary plant of 

TEMAfORG Co., KUNSZENTMIKLOS, ~here great amount of non­

uoven geotextiles are produced as protective layers for 

drainage, highuay and railroad construction. 

for cables and wires, SZEGED MEH Waste Recycling 

Plant gives us a deep impression about the high efficiency 

of mechanical separation. After preliminary sorting (to 

remove impurities) with manual labor, cables and uires are 

subject to mechanical shearing. The lines with an average 

length of 20 cm are conveyed to shredders, and further 

forwarded to a set of grinding machines, rrom uhich grains 

of different sizes are moved to further grinding, and a 

rotating belt-conveyor with hoppers carries the fine grains 

to a multi-stage vibrating screening machine. In order of 

~eight different kinds of grains, including copper, alumi­

nium, plastics, rubber Dnd other remaining impurities drcp 

from the screening system and glide doun in a diver~if ied 

way to different conveying belts, over uhich magnetic 
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.. 
separators aluays move around to rid off iron. Ooffarant' con­

tainers are placed belou the belts to receive different kinds of 

materials for most viable utilization. 

As f~r copper scrap, strict classification is also 

required. Almost all the coppet scrap processing plants ue 

visited employ every means possible to classify the material, 

such as brass, bronze, bush alloy, cartridge cases, uormwheels, 

automobile uater tanks etc. uhich are separately stored with 

identification marks attached. 

J. Computerized system widely applied to business data processing, 

sample analyzing and quality control etc. 

In Hungary computerized system is uidely employed to 

facilitate business management, sample analyzing and quality 

control. Take just a few examples to justify our observation. 

SALGOTARJAN M~tal Smelter of VASKUT is a designated plant 

for training our aluminium and copper groups. After site­

visit ue, as usual, held ~ techno-ecoriomic consultation with 

the manager of the plant, Or. Dianovszky Gyula. A lot of 

questions uere raised to him in concern uith business volume, 

varieties of raw material, productive facility and labor, 

profit earning efficiency, the basic mechanical design fea­

tures of some imported machines etc. Or. Gyula answered all 

the questions distinctly with the help of the computerized 

system to give rise to digital-to-video display. 

When ue visited the VASKUT Research Institute for 

Ferrous Metallurgy, we noticed an instrument for rapid 

analysis based m the thermometric difference method, named 

"Oithermanal", which can be used to measure the concentration 

of all components in nearly all types of substances which 

occur in the no~mal analytical practice, such as glass, ores, 

cement, bauxite, red mud mud, fertilizers, galvanic baths, 

metals, alloys etc. It is expecially suitable for measur­

ing components in high concentrations (10 to 100%). The 

analyzer is equipped for digital data output and digital 

print-out if required. 

In QUALITAL Light Metal foundry ue observed the 

effective operation of computerized system on sample ana­

lyzing and quality control. Whether compression die casting 

or pouring mould casting production that take place directly 
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from ua:>te all require increased expectations from <Jdlity 

control. The components must be defined exactly and quickly. 

first the composition of the metal bath must bf] defin,:d afte1 

melting the uaste. In the knowledge of this, the quality of 
~ 

the alloys to be added must be correctly dafinod. We observP1 

the demonstrative operation in the laboratory of QU~LITAL an 

the rapid metal analyzer ARL-3460 and other quality control 

devices to facilitate the casting production and assura the 

quality of the products. 

4. Secondary pollution control 

Most of our processing works face the problam of trea~­

ing effectively the secondary waste generated in the coursa 

of material recycling. But the problem seems not at all so 

serious in Hungary, where enterprises or plants d9aling with 

material recovery generally have had mora a~dptuble infra­

structures which ensure more serviceable construction for 

scrap processing operations. Good Jrain~1e systems plus 

rationally economical use of industrial uater with proper 

recycling greatly decrease pollut~:1ts sP.dimentati.on and the 

discharge volume of waste uater. I~ most Hungary waste 

processing works manual sorting ar~ classifying are largely 

displaced by mechanical separating uith effective dusL hoods; 

flue gas is ususlly cleaned by built-in filte .. ring device i1. 

the chimney; and dust laden processing, like grinding and 

milling, ara often automatically conducted in vacuum tight 

chambers. Besides, pollution monitoring and control means 

are always available in most waste recycling works. No 
less importance is attached to noise abatement, with an 

average limit belou 90 db in the working place. 

Disintegrated scraps are deposited in separate 

containers or storages to avoid natural d~terioraticn and 

oxidation in the case cf metallic substance. If jisintegra­

ted scraps uere not properly deposited, seri~us water po­

llution mi~ht occur uhen heavy fall of rain sueeps the open 

space and rushes the effluence with high conwent of heavy 

metals and other toxic disjecta into the ~ewer. 

To i 11 us t r at e t he e f f e ct iv e c r . • ·~ r o l o f sec on r' . r f 

pollution in most of tha scrap proc~.'~.>ing works in ·,:~;·'J...iry 

, .. 



an example might serve as a convincing proof. In SZEKESFE­
HERVAR there is a dairy products factory, uhich is rather 

strict uith environmental sanitation. But near by it stands 

the N[HEZfEMONTODE Heavy Metals foundry, uhich is engaged in 

mechanical processing of copper alloy scrap and fabrication of 

cast copper products. Due to effective control of contami­

nation on the p~rt of the foundry, the dairy products fac­

tory has never complained of the near-by existence of the 

foundry. 

IV. Conclusion 

After our return to Shanghai from Hungary ue made a lot 

of study and discussion about the follou-up uorks. In ccn­

sideration of our existing condition and the most urgent 

need ue uorked out the follouing programme ~ith regard to 

the reform of technology and equipment for our recycling 

p=actice. 

1. Implementation actions: 

Aluminium scrap recycling in China as a uhole 

still remains laggard uith regard to technology, 

equipment and the art rf utilization. Eventually 

the potential value of scrap aluminium has not yet 
been fully tapped. On the other hand, a strong 

market demand of primary aluminium product calls 

for urgent recovery of scrap aluminium. 

Shanghai is, hoYever, leading the country in 

the applied technology for recuperating aluminium 

uaste, thus creating a favorable condition for 

in-depth technical reform and renovation of equip­

ment. 

Ye hope, uith the introduction of Hungarian 

technology and equipme~t for smelting aluminium 

scrap, to enlarge and improve the original plant 

to upgrade metal recovery rate and develop neY 

primary aluminium products, while stablizing the 

production capacity. 

Ue Yant to adopt the technology, some most 

needed parts of the equipment and quality control 

means of QUALITAL Light Metal roundry/APC of Hun­

gary to cast Si-A'l alloy and other series of alloys 

for different industrial purposes. 
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With the realization of this project we are able tn 

tap the rich secondary aluminium resource, while attaining 

a high-value utilization of the scrap, which will eventu~~­

ly contribute greatly to the good yield of economic benefit .. 
for the society. 

2. ~reparatory activities: 

A. Ue are going to improve the layout of the entire produc­

tion line in the copper refinery and reform the techno­

logy and equipment for smelting copper residue and scrar 

with high copper content, and update; the quality control 

measures ati sPon·as the plant gets enough raw material 

and stabiliJes its production capacity. 

8. Multi-staged specific ueight separating devices are to 

be introduced to rP.place the outdated method ~f strip­

ping off the insu~ation casings from the scrap cable and 

wire so as to assure the optimum utilization of all use­

ful materials. 

Refering to the activities required as per paras 

A and 8, SRRUC will request through the responsibla Mu­

nicipal and Governmental organizations to approach UNDP/ 

UNIDO for technical assistance similar in scope and stru~­

ture to SI/CPR/85/803, to facilitate the preparation of 

a detailed technological project design and report on 

reconstruction of copper. scrap processing in the Yang 

Pu Copper Smelter, relying on the known Hungarian expe~ 

rience and on Hungarian technical and financial support 

through UN~DO. 

C• Ue have attached great importance to the high-valua uti­

lization of waste textile and synthetic fibres. After 

study/training in Hungary, related technical staff will 

help develop a number of skilled workers uith the advanced 

proces~ing technology involving t~e skill of spinning 

threads for making knitwear and producing non-woven geo­

textiles. When the supply of raw material ~~come adequate 

and enough funds are available, the original workshop 

for non-woven textile production will undergo large-scale 

renovation. 
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o. Utilizing the ferritic oxide/scale to p4oduc~ 

magnetic material has hitherto been our 

great interest. But ouing to f l~ctuation 

VI. Acknouledgement 

of market demand for the and product, snortage 

of suitable rau material within our own sys-
.# 

tam, and unstable supply of scale from Bao-

shang Steell Complex and other local steel 

plants or foundries, ue have to take the 

good technology of VIDEOTON's magnetic 

material production plant as technical 

reserve. In the meantime, ue are colla­

borating uith the Shanghai Steel and Iron 

Research Instit~te to train enough technical 

stafffor preparation of future development. 

E. Environmental problems must be tackled uith 

necessary modification of technology and re­

novation of equipment. Pollution control 

devices and testing measures must be pro­

vided in neu and expanding constructions. 

We highly appreciate the technical assi~tanca given by 

TESCO/UVATERV of Hungary and feel very much obliged to UNIOO for 

financing and supporting the resource recovery and utilization 

project No. 51/CPR/85/803, and especially to Or. E. T. Balazs, 

Head of Metallurgical Industries Section, UNIDO, uho has con­

tributed directly to the setting up of this project. Same 

obligation is extendea to Mr. A. w. Sissingh, Senior Indus­

trial Development Field adviser, Mr. M. Kulesse, UNDP Resi-

dent Representative in China, and his colleagers, ~ho have 

rendered valuable assistance to the successful implementatio~ 

of the project. Ue uould like as uell to express thanks to 

the China International Center for foreign Economic and Tech­

nical Exchange, Ministry of Foreign Economic Relations and 

Trade, and the Shanghai Commission for Foreign Economic Re:­

lations and Trade for their kind help. 



ANNEX:-

A name list of SRRUC study/training team in Hungary: 

Head of the team: Zhu Kexi, Deputy Manager, SRRUC 

Members: Zhang Guojian, Oifector, Haiguang ferrous Metal 

Smelter, SRRUC 
Huang Jianqing, Engineer, SRRUC 
Xie Shiming, Deputy Section Chief, Shanghai Pr9cic· 

Metals Refinery, SRRUC 

fen Qiling, Engineer, SRRUC 
Shen Yiming, Engineer, Shanghai Precious Metals 

.· 

Refinery, SRRUC 
Xu Mingda, Engineer, Shanghai Steel and Iron 

Research Institute 
fang Shulian, Engineer, Shanghai Stedl and Iron 

Research Institute 
Zhao Zhigang, Director, Zhoupu Non-ferrous Metals 

Smelter, SRRUC 
Zhang Guochang, Translator, SRRUC 
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