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FINAL REPORT

UNIDO Project DP/CPR/89/001 - Development and Application of
Coating Technology, Changzhcu , People's Republic of China

Accerding to the requirement of UNIDO-Contract No. 91/163/VK is enclesed
the Final Report rcgarding the training of the Chinece gentlemen

DU YONG KUN
ZHANG BAO LI
ZHU SHAO PING

from the Paint % Coating industry Research Institute, Changzhou, in %

ccpies as required under point 4 of above contract.

fic' 3 gentlemen came for training on 4th May 1991 to Linz and left on
5th September 1697.

The 3 chemists have all obtained the same training. This was necesséry,
bncause a basic training was required as ther

UNIDO-CONTRACT NO. 91/163/VK

Purchase Order No. 151-1-2163H
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e were also languege problems.
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Porisetzung zu Bretan FINAL REPORT *e™  November 1991

Certe

Summarizing can be said thet the 3 gentlemen have received an
extensive training, that they have made their work to our complete
setisfaction and that they were very interested and diligent.

We ﬁope that now cur FIRAL REFORT meets your requirement and remain
Sincerely Yours

WEGSCHEIDER FARBER GMBH & CO KG

KR Gipl. Ing. Dr. Hans Bukcwiecki
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FINAL

1.0 THEORETICAL TRAIMNING

1.1 Intreducticn into the raw materials necessary for
the production of construction cecatings and ceating

Mmass
1.1.1

1.1.2

REPORT

CONTENTS

Explanation of the pigments uced in construction
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fillers used in construction

anti-feoam agents

funqgicides and bactericides
dispersing agents
stabilizers

dispersions

2.0 LABORATCRY TESTS OF ABOVE MENTIONED RAW MATERIALS
FOR REASONS OF THE USABILITY AND QUALITY

The following tests were corried out:

2.1 Hiding power

2.2 Particle size

2.3 Influence on viscosity

2.4 Influence on thixotropy

2.5 Influence on weather-resistnce

2.6 Influence on

and spores

2.7 Influence on

3.0 FCRMULATIONS

fccording Lo the knewledge of the raw materials nccessary
for the production and the kncwledge of its' characteristics
various pairts were produced

3.1 Interior coatings

3.1.1
3.1.2
3.1.3

3.1.4

Beepening primers

Plaster hardener

resistance against mould funqus, bacteries

storage aebility

Repsir solutieons far the control of walls affected
with spores, funqus: and algies

Protection coatirgs furnished with funaicides
and bactericides

.../cont,




‘ FINAL REPORY - continnuation of contents
3.1.5 Dispersion coatings for inside, wipe-proof
3.1.6 Dispersicn coatings for inside, wet-wipe-proof
3.1.7 Dispersion ccating for inside, abrasive-resistant
3.1.8 Dispersion coatings for inside with extremely

3.2

3.3
3.4
3.5
3.6

3.7

3.9

low specific weight
.1.9 Odeurless dispersion coatings
.10 Gloss coatings
.11 Structure pastes

.13 Gloss lacquers
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.1.12 Gloss plastics

1

1.14 Wood coatings based on dispersions

Exterior Coatings

3.2.1 Facade paints

3.2.2 T[=cade filling paints

3.2.3 Rubbing plaster

3.2.4 Rolling plaster

3.2.5 Wood ccatings based on dispersion

Knifing putties 7or re-conditioning of walls
Sealing mass for the sealing of joints
Dry-knifing-putties

Thermo-insulation material

3.6.1 Adhesive for the tonding of polystyrol-foam for the
walls

3.6.2 Adnesive for the ccating of polystyrol-foam-beards

3.6.3 Cnating mass for the coating of the nolystyrol-
foam-hoards on the walls which are bonded and
and coated

Coatings containing solvents with high chemical- and wash-
resistance for wa.l coatings in interior sectors

Coatings containing solveats with high chemical- and wash-

Concrete coatings bascd on 2-cemponent epoxid with hign
chemical- and abrasive-resistant, especially for the coat-
ing of warehcuces, sanitary plants and chemical companies

... /cont,




FINAL REPORT - continuation of contents

3.10 Road itarking Paints
3.10.1 Road marxing paints based on solvents

3.10.2 Road marking paints based on 2-component-
solvent-free

3.10.3 Thermoplastic road marking materials
3.10.4 Tunnel-coatings

4. POLYRERIZATION
4.1 Homopolymer dispersions

4.1.1  Homopolymer dispersions based on polyvinyl-
acetate and polyvinyl-alcohol (as protection
colloid) as emulgator

4.1.2 Homopolymer dispersions based on polyvinyl-
acetate and hydroxyethyl-cellulose as emulgator
(as protection colloid)

4.1.3  Homopolyrmer dispersions based on polyvinyl-
acetate witn surface-active substances

These dispersions are produced according to the
REDOX-process are are plastified or non-plastified

4.2 Copolymer dispersions
4.2.1 Based on vinylacetate monomer - butylacrylate
Based on vinylacetate monomer - versaticester

e g
rMNo

=
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-3 Based on vinylacetate mcnomer - dibutylmaleinate
4

=1
N

Based on vinylacetate monomer
acrylate

2-ethylhexyl-

As emulgators by this group polyvinyl alcohols,
hydroxyethyl-cellulose or surface-active sub-
stances are used

4.3 Terpolymer dispersions

1.3.1  Based on Vinylaretate monomer - dibutylmaleinate
versaticester

4.3.2  Based on vinylacetate monemer - 2-ethylhexyl-
cceylate - dibutylmaleinate

4.4 Acrylstyrol dispersions
4.5 Vinylaccetate/acrylnitril/styrol dispersions
The above mertioned products are produced in the labo-

ratorics, whereby by the production Lhere dre many
questions and problems.

.../cont,




FINAL REPORT continuation of contents

TESTIRG OF THE FINAL PRODUCTS IN THE LABORATORIES

The menticned dispersicen products, starting from the rew
dispersicns up to the final products are consequently
tested in the laboratories for their characteristics

5.1 Hiding-powver
5.2 Tear-resistance

5.3 Dry-wipe-resistance - wet-wipe-resistance - cbrasive-
resistance

5.4 Elasticity

5.5 Heather-resistzrnce

5.6 Compatibility with paint systems
5.7 Water-resistance by dispersions

PRODUCTICH OF THE FRCOUCTS MAGE I LABORATORTES ON BIG PLANTS
of the raw materials as well as coating materials

FINAL DISCUSSIGN

Finally tne problems were discussed, infcrmation wis made
available to the gentlemen

- technical data sheets of the raw materials used
- technical data sheets of the final products

- tecihnical data sheets of the testing methods, DiN-Norms
and 0-Norms ‘

- summarization of the products which are made during the
process, whereby they are rencwred formulas according to
which big quantities are pioduced




FROJECT DP/CPR/89/GC1 - CEVELOPMENT AND APFLICATINN OF COATING TECHNGLOGY

FINAL REPORT REGARDING THE TRAINING OF THE GENTLEMEN

DU YONG KUN

ZHARG BAO LI

ZHU SHAO PING

FROM THE PAINT & COATING INDUSTRY RESEARCH INSTITUTE, CHANGZHGY

According to the arrangement between PCIRI, Changzhou, China and the
Kegscheider Ferben Ges.m.b.H. & CO KG, Linz, Austria dd 23.11.1990,
the ebove mentioned gentlemen ceme for training on 4. May 1991 to Linz.

‘1. RAW MATERIALS

'Discussing the raw materials necessary fer the production of cmulsion-

:polymerisates and dispersion coatings. In this group are the following
'‘products:

) insulation primers, knifing putties, dispersion coatings in various

‘ qualities for inside, dispersion gloss coatings, dispersion structure
pastes, dispersion gloss plastics, dispersicn rough-fibre wall-gzper
pastes, odourless dispersion coztings

b) dispersion coatings for cutside, rubbing plaster in the verious ¢rain
~ sizes
¢) wall coatings for inside and cutside containing solvents. The gentlemen

to be trained breught aleng raw materials from China, which were ccm-

'+ pared during the training with the raw materials used in Eurove. The

., testing methods were theoretically cexplained and prectical tests were
'ocarried cut,

If Tocking at the wall coating based on dispersions and colvents, these

are produced of the following product groups:

v /2




A) BINDING AGENTS:

These éare:

- hemopolymer polyvinylacetate dispersions, plastified

- copolyrer polyvinylacetate dispersicns of the various monomers
- terpolymer polyvinylacetate dispersions

- acrylstyrol dispersicns

dispersicns based on

- vinylpropionzte

- vinylecetate-vinyllaurate

- pure acrylates of various alkylmonomers

styrol-butadien monomers

monomers polymerized under pressure, e.g. vinylacetate/ethylene, vinyl-
acetate/vinylchloride.

The verious products were discussed, their zpplication and what czre his
to be taken, furthermore how these products are tested.

The polymerisates (binding agents) can be tested on the fcllowing values:
a) testing cf the solid content

b) testing of the viscosity

c) testing of the thixotropy

d) testing of the white point (film forming temperature)

e) testing of the alkali-resistance

f) testing of the water-resistance

B) PIGMENTS:

Dispersion ccatings used mainly cutside, must be light-fast thus this
fect be particulerly considered.

The main pignents are

- titeniundioxide Rutil or Anatas

- iren-oxyd-red, -yellcw, -brown, -black as well zs seme other inorganic
pigments as well as a big palette of orgenic pigments.

To cbtain hcmogcnqus preducts, it is necesséry, to test these pigrments en
its' colour intensity.

From this paint pigment (except titaniumdioxide) a paint paste is made
and to this a stendard paint, in the colour shade white, to en extent of
1 #, 3% and § 4 is added. One cormparcs either with the eye or with a
paint computer the change. In this way the colour intensity can be tested.

" " ... /3
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verious testing methods, the s1mplest ore is the method w1th the weel-
scale. This has 8 light-grades: 8 = very good light-fastness

1 = very bad light-fastness
By dispersioﬁ coatings, which particularly zre used for outside, the
light-fastness must be between 7 - 8.
By interior éoatings the light-fastness 5 - 6 can be accepted.
The test resQ]ts were discussed hew the pigments can be compared with
the wool-scale. The test is carried out as follcws:
From the pigﬁents paint pastes are produced and from this a paint.
This is applied on &n underground. The threads of the wool-scale 1 - 8
are taxen and bonded on the same underground. One part of the paint and
the wool-thread is covered and exposed to uv-light (Hg-light).
After a certéin time the colour change is tested by coating and by the
woel-threed end determired, which light-fastness the product has.
If by the cof0ur, compered to the wool-thread, by a light-fastness of 7
there is ro §olcur change, then the paint has a light-fastness of 7.

C) FIL"ERS:

The main fi]fers used in dispersicn paints are:

Calcit 5 and:IS micron - here is meant crystalline calciumcarbonate
Colomit-powder

tica (micacecus)

barium sulphate

talkum
keolin

amorphous calciumcarbonate (chalk)

There are meny other fillers and therefore it must be tested which ones

are available‘in the country.

The fillers rcnt1oned here are ussd in various dispersion coatings, whereby

the .o]lja.ng tests must te cur:1cd cut:

1. gréading- -uu 2 - this wiust un wr]l -balanced and it should not ho a
single-g no1n preduct.

2. grade of bkightness - Lhis rnn “n measured with colour oo putLr cr
putting the comparetive fillers cn a glasspane and beside it the filler
Lo:be testbd. [t is covercd wifh‘a glasspane and tesﬁod whothér the

fillers have the same brightress or whether there are colour differences.,

A




3. alkalinity of the filler - if possible no free Ca0 should be in the
fillers, and if this is the case it must te veéry little so as not to
effect the pH-value of the dispersicn paint. |
Dispersicn paints tased on vinylacetate monomér and their copolyrer
are generally acidic. If alkalire fillers but .also pigments are added
the pH-value shculd not reach 7 or lie in a}kéline rzgion as then

under circumstances it cen come to a seponification of the binding agent.

Special fillers in thermo-insuiation coetings on 'solvent-base or in dis-
persion pairts

Dispersion paints can be based on vinylacetate moncmer, copolymer, acryl-

styrol, as well as on alkydemulsions. Solvent-coétings based on acryl-

styrol resins but also based on special alkyd resins.

To increase the theimo -insulation and to decrease:the specific weight,

but also to increase the vepour permeebility, especially by alkyd ceetirgs

the follewing fillers ere additionally used: ‘

Celite - filler based on siliciumdioxyd end a]umihiumoxyd

Perlit - filler based cn aluminiumoxyd, siliciumoxyd, magnesiumoxyd &nd
calciumoxyd ‘

Celite is supplied by /S Lehmann % Voss, Hamburg, Germany

Perlit is supplied by i/S Deutsche Perlite Ges.m.b.H., Dortmund, Germeny

Up to the yeers 1980 big quantities of special alkyd coatings for facade-

But also for interior ccatings were used in the USA as well as in Europe.

For this reason a soya 0il alkyd with an oii-length of 65 %, with sicca-

tives, anti-skin agents and fillers, were used. Thes& produccs have little

importance newadays becsuse comparing the prices of the copolymer polyvi-

nylacetate dispersicn coatings and acrylate coatiﬁgs, buc alse the snlvent-

systems based on acryl-styrol are lcwer and also pecause these coatings are

often qlossy, which ncwadays is ro wore required.

Wall coatings based on soya 0il alkyds have heen produccd for nearly 4
decedes and their quality can be ccunted as good. It has to be noted,
however, thet thece are nct alkyd cmulsions but a}kyd solvent systens.
The alkyd emulsion systems were on the world market for a short time anly

and'are hardly produced enymore.
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D) WATER:

Water is the only solvent. It must be checked whether the water is free

of bacteries.

The harcness of the water is not important by standard products, only by
dispersicns used for paper lacquers or paper adhesives, the hardness is
importent. The test cn the content of bacteries must be carried out bacte-
riologically. A simple test cen te mede as follows:

A potassium germangznate solution is mede and the discoleuring is tested.
If a lot of permanganate is used, the water is not suitzble for the produc-
tion. Of course is the use of demineralized water preferable. Such a high-
grace water must not be used for the production of standard dispersions.

E) ADDITIVES:

1. Fungicide

Here 2 types of fungicides can be differentiated:

a) a fungicide for the preservaticn of the colour in the tin

b) a fungicide for the protection of the fiim end fungal attack or sporeé.
These fungicides are used as soluticn with slight quantities of bindirg
agents, to repair walls zffected with fungus or to seal them pricr to
coeating, if a higher furgal atteck is to be expected. It must be roted
that particular this product is of great importance, as the msuld fungus
decrease the quality and particularly the health of the children cén be
affected. Therefore it is nct zllewed to use toxic fungicides like penta-
chlorphenal-modifications, mercury or tin-compounds.

ihe use of anti-foam agent is ebsolutely necessary. If foam is in the peint
it will very often remain in the fila in form of bubbles. These ere then

defects because here the film will <coner or later foar. Paints centaining
cuch bubbles resp. foem, are, hewever, also much more difficult to Drecess,

3. Dicporsing _agents

Also dispersirg agents ere of qrest impertance, as through tieir use piqg-
ments and fil]efs ase better distribtuted znd the content of expensive pig-
ments cen be reduced.

Dispersing asmnts also have a particular influence on the storaqge stahility.
f q esnn [ 9 Y
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The main ones are acrylate resins, carboxymethylcellulose, methy]cellu]ose;

hydroxyethylcellulose, hydroxyisopropylcellulose, starch as well as inor-
ganic thickening agents like colloidal silicic acid, Hektorit (an impure
Bentonit).

The Products Hektorit, Bentonit and starch have no significarce by coating#,
but by adhesives.

The worst thickening egent is carboxymethylcellulose, the best hydroxyisopko-
pylcellulose, the most significant one hydroxyethylcellulose.

These thickening agents do not only have the task to thicken a dispersion
coat but to improve the blend and spreadebility.

A great disadvantage of carboxymethyizellulose is that mostly it contains
salts (sodium chlorid). For the prcducticn of high-grade coatings should
therefore only be used hydroxyethylcellulose or hydroxypropylcellulcse.

_______________

These are solvents which improve the white point or the spreadability but
also make the film mere elastic.

fo these products can be counted glycolacidbutylester, ethy]eng]ycolacetaté
dibutylphthalate, turpentine, white spirit,...

6. Extraordinary products

a) aluminiumsilicate - is &n interemediate between pigment end filler,
by dispersion coatings e.g. 8 % of the titaniumdioxide can be reduced
and exchanged through cheap aluminiumsilicate without diminishing the
hiding power. Also the other cheracteristics do not chenge. As alumini-
umsilicate onIy costs 1/3 of titeniumdioxid, a lot of money can be saved.

By titeniumdioxide only one Rutil-type czn be used. Also in interior ereas '

only Rutil and not Anatas should b2 used, as in window sreas (where it is
light) the coat cen start to get chalky.

The yp@tpg[j[qai§tqug of the pigments is tested in the weather-o-meter
although this does not achieve 100 * values. Therefore it is necessary to
make tcst-panels:and fhese have to be exposed to the various climatic and
altitudinal area: sea-, industry-reqion, mountain-region (3600 m high).
These test-pane]sl?hoﬁ whether a pa%nt is weather-resistent,

i




-7 -

[0 increase the water-resistance by dispersions it can have poiyvinyl-

alcohol &s protective colloid (emulgator), KZCR207 or glyexal Q 0
can be used. qc ) QH

The following must te taken care of.

Potassium-chromate is not suitable because of its' discolcuring to
yellow-orange. Only glyoxal 1is suitable. Glyoxal has its effect only

when the dispersion is in the acid region, when the pH-value lies below 6.
These chemicals are hardly used in paints, generally, however, by edhesives.

2. TESTING OF THE FINAL PRODUCTS AND THEIR PRODUCTION

Dispersion products are principally produced according to the same methaods
indifferent whikh products they are.

In a stirrer first the required quantity of water is poured in. This can be
done volumetricél]y, but also through a counter.

Into the water first the additives like fungicides, bactericides, dispersing
agents and a pa}t of the anti-foam agents (1/2 the quantity) are added.
After a stirring time of 1 to 2 minutes the addition of the thickening agent
is effected. Cere has to be taken that the water is not too hot but at a
maximum 30 - 35%C. The thickening egent is stirred some m'nutes until every-
thing is distributed (2-3 minutes). If the temperature is too high it would
come to agq]ome%atos which would be difficult to dissolve.

Now are added the alkaline preducts 1ike ammonia or a {laOH-solution,
generally 20%. In a few minutes the thickening agent is dissolved. As thicke-
ning agent generally methylcellulose or hydroxyethylcellulose is used. When
using other thi&kening agents, another nrocess can be chosen. Into this
thick solution, first the pigments and then the fillers are added. Every-
thing is stirrea until the surface is <mooth. This is a very easy sign
vhether the pigments and fillers are ccmpletely dispersed.

Now the other aaditivps, e.q. products to decresse the white point, sol-
vents, plu<t1r121ng agents are added,

The stirring spard when adding the pigments sbould be relatively high

(1000 to 1200 r.p.m.). |

how s addcd the dispersion, whereby the st1rr1ng speed should be rediced

to 400 -‘JOO‘r.p.m. At the seme time is uddcq‘the rest ef the anti-foem
2gent (second half). a

ine coijcte:stirrinq time will be approx. EO:ﬁinutesqlﬂow is the testing

of Lhe product.: ! | o ¥
o - S/}




wWhich tests are carried cut?
1. viscosity

N

. thixotropy

w

. grain fineness

o+

. hiding power

5. colour exactness

If the tests result in the reauired values, the preduct is filled-up.

In case of rubbing plaster, it will be tested whether the product cen be
rubbed preperly. If it seems that the product runs off, further tests will
be carried out, which consequently will be discussed.

Principally with dispersions also the following tests can be carried cut.
- testing of the alkali-resistance

- testing of the wipe-, wet-wipe- and tack-resistance.

The type of tests are determined through norms which were handed over to
the gentle=en.

Additionally can be tested:

1. Behaviour of the product by run-off. On a panel, which has already been
sealed with an insulation primer or plaster hardner, in the centre an
adhesive tape is bonded. Then the paint or the rubbing plaster is epplied
on the above erea of the panel, i.e. that the product is applied up to the
edge of the adhesive tape. The adhesive tspe is pulled off and it is tested
whether the preduct runs off.

This test is particularly importent by rubbing plaster, because if a rub-
bing plaster runs off it does not look well optically.

2. Tendency to yellowing

The yellowing of dispersion paints cen have its' cause in the use of cer-
tain plasticizer, e.g. trikresylphosphate or catalysts existing from the
dispersion. There are many catalysts which are used by the polymerisation
like cobaltsalts, ironsalts,.. and these can leed to yellowing.

Also through contaminations of the moncmers it can come to yellowing.

For this resson the paint-film is zpplied, half of the ccating is ccvered
and exposed to uv-rays. It is tested whether it comes to a yellowing.

3. Storage stebility |

Deficient storage stebility can be <een when a dispersion paint seperates
water on the surféce. The cause is usually in the uie of unsteble disper-
sicns. The storage stshility can be very badly tested. Generally a test

is carried out as follows: |

The dispersion is stirrcd 15 minutes with high speed (2000 - BQOQ r.p.m.)
A dissoiver disc is used. |

.79
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After a certain storage time it can be seen whether

a) it ccmes to water separation and whether

b} the viscosity and the thixotropy decreases.

This test, however, is a very deficient cne and serves only for ccrparisens.
4. Veather-resistance

This can be tested in a weather-o-meter or in a Florida-Test-Device.
These tests are not 100 %. A real test is the reality. Panels are to be
prepared, exposcd to weather and centinuously controlled. Care has to be
taken that these panels are exposed on varicus places.

These parels should be exposed in moist climate (sea-climate), height
(mountains at least 3000 m high), in areas with high sun-rays, by normal
climate and in industrial areas.

Only by silicate paints, which also have a certain part of dispersicns
(mostly acrylstyrol dispersions), is beside the standard test, a further
test carried out.

5. On a panel standing at 60> alternatively distilled and undistilled
water is poured on it. If the product shows defects, it will coze to an
opéqueness on the surface, i.e. one will have the impression that the
surface is milky. The silicate paint should be tested only after 1 week at
the earliest. The panel is laid 60° and water is poured on it from a height
of 30 cm. After 4 hours the penel is taken eway, dried by room temperature,
put back into the device and with the same method treated with distilled
water.

This test is carried ocut 10 days. If the panel is ckay after 10 days, can
be surely said that the coatings will make no prchlems.

there are many other tests possible, which in reality are not significent.
The testing of the colour-resisteznce has already heen treated.

3: APPLICATION OF THE DISPERSTON PAINTS

S8y the applicaticn there are few criteria which could lead to defects.

A dispersion coat or plaster should be applied as follows:

The underground shculd not be sandy and must be free of lime- and Keolin-
coats. Also it must be free of mould funqus and spores.

I+ it is a fresh coat, the plaster should et least be 23 days old. If on a
fresh plaster the product is applied, it can come to a sahonificotion of

the binding agent, especially if not applying acrylates and acryl dispersions.,

10
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The affect of mould fungus &nd spores one can see optically. If these
exist a restoraticn must be started and zpplied once and if the affect is
extreme twice. The interval between these coats should be 24 hours. If on
the underground there is lime- or Keolin-ccats, this must be removed, as
the adhesicn of the dispersion cost would not be enough. The dispersicn
coct cannct permeate into the underground. The dispersion coat qgets tense
eénd tears from the underground with a part of the Kaolin resp. lime-coat.
If these conditions ere fulfilled it will never ccme to prcblems.

However, there is a processing preblem as a dispersion coat shculd only te
epplied 28 days after a fresh plaster. This period can be shortened to
approx. 1 week to 10 days if applying a plaster hardener resp. zn insula-
tion primer. The insulation primer is a dispersicn, the plaster herdener
is &n acrylstyrol resin dissolved in organic solvents.

Both products permeate deeply into the uncerground and enzble a conseguent
end better archorage and a protection against saponification which exists
in the underqgrcund.

In reality each dispersion coat should be zpnlied on an insulaticn prizer
or plaster herdener.

An edvantage when using this product is that mucih less paint is neeced.

By interior and extericr coetings a double zpplication is reguired, only
by plasters 1 coat is enough. The consumption for interior use is by

250 - 300 g paint/m*, for exterior use by 500 - 600 g/m?, by plasters
éccording to roll-grain 3 - 5 kq/m’.

Particularly has to be noted that the processing temperature, especially
by dispersion is not below +5°C.

If solvent-systems, i.e. products based on acryistyrol resins, dissolved
in organic solvents, are used, no épplicaticn of a plaster herdener is
necessary as this prcduct is cbsolutely alkalire-resistant, the precessing
can be effected up to 0°C. This material cen also he zpplied on a plaster
being 7 days oid and it is recommerdzble if the plaster has a certain
moisture as the product contains components which react with the moisture,
thus leeding to an even better adhesive power.

The processirg of a rubbing p]aster:causes cften problems, particulerly
when the second rubbing path joins the first path. lere problems by the
overlapping, i.e. by the application, can arise.

Thus it depends on the quality of tHe dispersion 2nd the auxill.uries
whether the cpen time is so 'onqg that it dees not come to these difficulties.

VAR




. ‘ ' - -

Coatings containing solvents as efcrementioned cne will use in industrizl-
sea-regions but also in fcodstuffs-industries by which an intensive clea-
ning every day is necessary.

4. DISPERSION

From the enclosed tables you can see the dispersicns wnich we produce.

The tebles are in Germezn language but easy to understand.

The dispersicns with the marks 0 - 100 are hemopolymer dispersiens, whereby
the preducts WEGGPAS D 30 and D 30 zre fire-dispers, WEGCGPAS D 40 coarse-
dispers and WEGOPAS D €0 medium-dispers. All products with a fracticn stroke
i.e. the number &fter the fraction stroke shows the pert of plasticizer in
the dispersion in respect to the solid content, e.g. by WEGOPAS D 30/20,
WEGOPAS D 60/25, WEGOPAS D 80/20. By a 50 % dispersion the PVA-part is 37,5 %
énd the dibutylphthalate part 12.5 4.

Exceptions are WEGOPAS D 63/F - also here the plasticizer-part is 25 % in
respect of the solid content, however a fungicide has been polymerized.

By WEGOPAS D 40/50 the rumber 50 <hows cnly the solid ccntent, also by
wEGOFAS D 40/60, 60 is the solid content.

WEGOPAS D 40/60 FH is a plasticized type with 60 % solid content.
Unfortunately these names still exist from the past end we cannot change
them yet.

WEGOPAS D 100 - D 300 are ccpolymer resp. terpolymer dispersions. Also Lere
you can see the solid content and the base.

VAC means vinylacetate menomer

DBM = dibutylmaleinate

Acryl = Acrylete, whereby is not mentioned which zcrvlate it is |

The types 300 - 370 are acrylate-cecpolymer, wh=reby WEGCFAS D 333 is a type,
which worldwide are only produced by 2 compenies. This is en acryinitril

B

containing tepe, which is perticuleriy used by the ?VC-bending.

“EGOPAS D 600 is &n .zcrylstyrol tyrc.

we think that for the begin this survey is enough.

5. TESTING OF THE MONOMFRS

he moncmers are tested as follows:
1. refractive index (refrectormeter-valun)

2. censity
.12
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3. optical é&ppearance {paint)
4. boiling :nalysis
5. water content

Testing of the emulgaters

By polyvinylalcohol the viscosity is tested
A 10 ¥ solution is made, this rests and after 1 week the soluticn is tested
a second time. In case the polyvinylalcohol has bubbles, scme dreps anti-
foem agent are added. The palyvinylalcohol soluticn sheuld rest 6 rcnths

and should rot discolour.

By hydroxyethylcellulose :':o the viscosity is tested, nemely mostly with

a 3 % solution.

Also here the viscosity is tested immediately,:after 1 day and after 1 month.
In case the product ferms bubdles, some drops of anti-foem agents zre to be
added. ‘

The curface-active suusiances are not tested, és these are special precducts
for which there are no test-specifications resp. from the companies none

are made availeble.

Testing of the catalysts

The catalysts are partly chemical substences like potassium-persulphate or
emmonium, organic or inorganic peroxyds, etc. Hﬁre are exact sperificetions
which can be tested.

By the other substances fcr the RECCX-System no:tests are carried out.

r

Polymerization

There are 3 standard polymerization methods:

the oxidaticn-rethed

the RECOX-method

the prepolymer-method

The gentlemen were shewn a1l polywerization mctheds, whercby the polyseri-
zaticn partly was cerried cut with Chinese raw ﬁatﬁrials.

Significant for the polyrerization is that the hydrOQUinone is r(hcveq frem
the moncmers. The removal czn he effacted:

a) throuan distillatien

b) through washing out with Ha0H-<olution

) through the use of Sigger quantities catalysts,

L
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Cnly the distillaticn-method is practical end cbtsins final products of
high quality.

Only cur company knows a methed by which the hydreoguincre is blocked.

The mcthed is very cheep and reduces the productica costs for ahout 50 .
The metned is applxcable cn every plant.

The polymerization plant with prepolymer-rethed is somewhat different than

by the oxidaticn- and RED(X-methcd. The emulgator bSoiler must be zt least

70 5 of the polymerizaticn boiler, whereas by the oxidation- and REDOX-methcd
it makes generally 50 %. |
The aforementicned polyrerization-metheds are pressu 2less. Copolymers based

on vinylacetate/ethylere end vinylecetate/vinylchloride are polymerized
under pressure. This method was not explaired.

The erulsicn-polymerizetion generally is exothermic, therefore the reaction%
tergerature is regqulated through the feed speed of the monomers. If energy
nust be let in, this shews that the polymerizaticn dees rot work properly.
Gererally the polymerizaticon cen be described as follows:
The emulgator sclution is produced in the emulgator boiler, whereby it is
important that the finished emulgator soluticn e.g. polyvinylalcohol or |
hydroxyethylcellulose rests 1-2 hours befcré using it by the polymerizetion.
It can be seen that erulgetor soluticns .h1ch ére used immediately, cdo not
bring forth such good final products. The enulgutor is produced as follows:
water is pumped into the boiler, the water temperature should rot exceed
30°C. Then is added the emulgator resp. the protective colloid like hydro-
xyethylcelluloce, polyvinylalcohol, but alsd surfece-active substences,

heat up to %0°C whereby stirring et the seme time. This process lasts
appno< 2-3 hours.

Then the colution rests.

Ih1s soluticn is n”fpcd intn the rezctor, tﬁen is zdcded a part of the
catalysts as well as other preducts and a oart of tho meonorers. The tespo-
réture rises to polyferizatisn terperature, This temperature is requlated
through centinsous feed of the oxidaticn- a@d reduction-solution, rasp.

only tie oxideticn soluticn end tre zonemers.
y

Aftct the corplete qU*ntl-/ ¢f moncrers ha 'S b(rn fed A cwall quantity of
OAld’fIOF- or oxidaticon- znd reduction- solutlon wWill he added. ihe content
of free mencaer <hould rot be higher than 0,1 7. |
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By tire polymerizatico other additives like chain-centrols, fungicices,
steblizers, enti-foam egents, .. are added.

The gentleren were trained in the lzboratory as well as on a big polymeri-
zaticn plant, whereby they could follcw the polymerization process very
detailed.

The polvmerisates were then tested cn:

1. viscosity

2. thixotrcpy

3. density

4. film cherecterictics

5. water resistance of the film

Comprising can be said that a complete training in the polymerizaticn is
only possible when all secrets of the polymerization are revealed. This
is particulerly the case on the typ2 of catalysts, emulgaters and additives.






