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Linz, 5.11.1991 

F I N A l R E P 0 R T 

UNIDO Project DP/CPR/89/001 - Development and Application of 

Coating Technology, Changzhou • People's Republic of China 

According to the requirement of UN!DO-Contract No. 91/163/VK is enclosed 
I 

the, Final Report regarding the training of the Chinese gentlemen 

OU YONG KUN 
ZHANG BAO LI 
ZHU' SHAO PING 

from the Paint ~ Coating Industry Research Institute. Changzhou, in 5 

ccp,cs as required under point 4 of above contr~ct. 
I 

rlic' 3 g1~ntlemen cc::ne for training on 4th May 1991 to Linz and 1Eft on 
I 

5th, September 1991. 

The 1 3 chemists have all obtained the same training. This was necessary, 

bec~use a basic trainin9 was required as the~e were also language problc~;. 

I 

UNIDO-CONTRACT NO. 911163/VK 

Purchase Order No. l51~1-2163H 



November 1991 

Summarizing can be said that the 1 gentk;i1e11 have received an 

extensive training, that they have ~ade their work to our complete 

satisfaction and that they were very interested and diligent. 

We ~ope that nGw our FINAL REFGRT ffieets your requirement and remain 

Sincerely Yours 

~EGSCHEIDER FARBE~ GMBH & CO KG 

KR Dipl. Ing. Dr. Hans Bukowiecki 
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F I N A l R E P 0 R T 

C 0 N T E N T S 

1.0 THEORETICAL TRAINING 

1.1 Intrcducticn into the rsw materials necessary for 
the production of construction coatings and coating 
r.1ass 

l. l. 1 Explanation of the pigraEnts U5EJ in constrnction 
paints 

l. l.2 Explanation of the fillers used in construction 
paints 

l. l.3 Explanation of the anti-foam agents 
l . l. 4 Explanation of the fungicides and bactericides 
l. l.5 fxplanation of tt:e dispersing agents 
1.1.6 Explanation of t!:c stabilizefs 
l. 1. 7 Exp l an at ion of the dispersions 

2.0 LABORATCRY TESTS OF ABOVE MENTIONED RAW MATERIALS 
FOR REASONS OF THE USABILITY AND QUALITY 
The following tests were c~rr~e~ Gu~: 
2. l Hiding power 

2.2 Particle size 

2.3 Influence on viscosity 
2.4 I nfl ucnce G!l thixotropy 
2.5 Influence on weilther-rEsist1nc~ 

' 2.6 Infl1;i:nce on resistar.r:e 
and spores 

against mould fungus, bacteries 

2.7 Infl1Jr:nce on storage ability 

3.0 FCR~ULATIU~S 

f..ccordi n'J to the knn'.·tl cdg:: uf the ra·.·1 r.iatcri al s ncc1~ssary 
for the production and the kr.cwlP.rlgn of itc;' r:h;:ir"Jr.t1~ristir:s 
various pnir:ts 1·:1•re prociuu'.rl 

3.i !nterinr coatings 

1. 1 . 1 !)('(: p<:n i ll•J rr i n;er s 

3.1.l Plijstrr h~rdener 

.'3.1.1 Rrp,d.- c,ol11t.ions fr,r thr control of 1·1.:il :s affer:trrl 
\olith c,porr~o;, fUIH]ll'>' rind 'alg;es 

3.1.4 rrotcctinr~ corttir;<Js' furnisher! 'llith funqicides 
a11rl b;ictr

1
'ricides ' ' 

I ' 

... /r.r,ri t.. 
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FINAL REPORT - continnuation of contents 

3.1.5 Dispersion coatings for inside, wipe-proof 

3.1.6 Dispersion coatings for inside, ~et-wipe-proof 

3.1.7 Dispersion coating for inside, abrasive-resistant 

3.1.8 Dispersion coatings for inside with extremely 
low specific weight 

3.1.9 Odourless dispersion coatings 

3. l.10 Gloss coatings 

3. l.ll Str~ct~re pastes 

3.l.12 Gloss plastics 

3.l.13 Gloss lacquers 

3.l.14 Wood coatings based on dispersions 

3.2 Exterior Coatings 

3.2.1 Facade paints 

3.2.2 r~cade filling paints 

3.2.3 Rubbiiig plaster 

3.2.4 Rolling plaster 

3.2.5 Wood coatings based on dispersion 

3.3 Knifing putties for re-conditioning of walls 

3.4 Sealing mass for the sealing of joints 

3.5 Dry-knifing-putties 

3.6 Thermo-insulation material 

3.7 

3.3 

3.6.1 Adhesive for the bonding of polystyrol-foam for the 
via 11 s 

3.6.2 Adhesive for lhe coating of p~lystyrol-foam-boards 

3.6.3 Coating mass for lhe coating of the DOlystyrol
foam-boar<ls nn the ~~11s which 6(C bended and 
and coated 

Co;it i n1s Cr)r.taininq sohr:nts \·;i th high c.henir:al- ?.r~d ~·J,1 '~ h -
res is lr:nce for ':: r1 f 1 cn,:t. i r;q:; in intr:rior sr.ctors 

Coatings <:ontainir.g so 1 vr:·1ts \·Ii th high dwmi r: al - and 1tJiS')h-
rec; is ti:nce for \•1,1 l l Cr~at i r'')S in interior sr.c ti; rs 

3.9 Concrete coatings basr.rl on 2-cc·npc,;ir:n:: r.poxid \'/~th high 
chemical- anrJ abrasivr.-rr:sist.ant, espcci;i1ly for the c0at
ing of •:1M1'hcu~r.:;, c;anit;:ry plants r1nd 1;hrmicrll c1,rnpnnies 

... front.. 
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FINAL REPORT - continuation of contents 

3.10 Road Marking Paints 

3.10.1 Road ma .. !<ing paints based on solvents 
3.10.2 Road r.iarkir.g paints based on 2-component-

solvent-free 

3.10.3 Thermoplastic road marking materials 
3. 10.4 Tunnel-coatings 

4. POLY~ERIZAT!ON 

4. 1 Ho:nopo lyrr:er 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 ernulgator 
(as protection colloid) 

4.1.3 Honopolyr::er dispersions based on poly.,1inyl
acetate with surface-active substances 

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

4.2 Copolyr.;er dispersions 

4.2.1 Based on vinylacetate monomer - butylacrylate 
4.2.2 

4.2.3 

4.2.4 

Based on vinyl.::cetate monorr;er - versaticester 
Based on vinyl acetate monomer - dibutylmaleinate 
Based on viriyl acetate monomer - 2-ethylhexyl-
acrylate 

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

4.3 recpolymcr rlisp~rsions 
11.3.1 Based on '/iny].;i:eta!.e monor:-:er - dib1Jtylmaleinat1.> ' 

Vf:rs(1t ices tcr 

~.3.l Based on vinylacrtate monom2r - l-ethylhexyl
,~uyl?.tr - dib1:t;l::~:llrinrit0 

4.4 Acryl~tyrol dispersionc; 

4.S Vinylou:tate/acrylnilri 1/:.;tyrol disprrc;ior.s 

r he ilbove HiP.r.t i nnr:c1 prorl1Jc t. c; ;ire prnrluc0d in the l ahn
r a tori e:s, wherr.by by the rirod1Jct i0n there MP. many 
•lU•:s ti n11s and pr"ob 1 ems. 

. .. /<:nnt. 



FINAL REPORT continuation of contents 

5. TESTING OF THE FINAL PRODUCTS IN THE LABORATORIES 
The mentioned dispersion products, starting from the raw 
dispersions up to the final products are consequently 
tested in the laboratories for their characteristics 

5.1 Hiding-power 

5.2 Tear-resista~ce 

5.3 Dry-wipe-resistance - wet-wipe-resistance - abrasive
resistance 

5.4 Elasticity 

5.5 Weather-resista~ce 

5.6 Compatibility with paint systems 

5.7 Water-resistance by dispersions 

6. PRODUCTION OF THE FRODUCTS !·~1\DE IN l1,BORATORTES ON HIG PLANTS 
of the raw materials as well as coating materials ' 

7. FINAL DISCUSSION 
Finally the problems \":ere discussed, information \"ta,s made 
available to the gentlemen 

- technical data sheets of the raw materials used ' 

- technical data sheets of the final products 

- technical data sheets of the testing methods, DIN-Nonns 
and 0-!~orms 

- summarization of the products ';;hich are made dt:ring the 
process, •·1hereby they are reno\'sr,ed fornuliis accor,ding to 
which big quantities are produced 

I I 
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PROJECT DP/CPR/89/001 - DEVELOPMENT AND APFLICATION OF COATING TECHNOLOGY 

FINAL REPORT REGARDI!\G Tr.E TRAINING OF THE GENTLH:rn 
OU YO!~G KUN 

ZHANG BAO LI 
ZHU SHAO Plf\G 

FROM THE PAINT & COATING INDUSTRY RESEARCH INSTITUTE, CHANGZHOU 

--------------------------------------------------------------------------

A(cording to the arrangement between PCIRI, Changzhou, China and the 

Wegscheider Farben Ges.m.b.H. & CO KG, Linz, Austria dd 23.11.1990, 
the above mentioned gentlemen came for training on 4. Hay 1991 to Linz. 

1 1. RAW MATERIALS 

'Discussing the raw materials necessary for the production of emulsion-
, 

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

I 

,a} insulation primers, knifing putties, dispersion coatings in various 

qualities for inside, dispersion gloss coatings, dispersion structure 

pastes, dispersion gloss plastics, dispersion rough-fibre wall-pcper 
pastes, odourless dispersion coatir.gs 

1 b) dispErsion coatings for cutside, rubbing plaster in the various ~r~in 
sizes 

10) wall coatings for inside and outside containing solvents. The gentlemen 

to be trained brought along ra·.-1 ;;iaterials frnm China, \·:hich \·:ere com

,' par~d during the training with the raw ~atcrials us~d in [~rope. The 

, , testing methods were theoretically explained and practic~l tests were 
'' c..arried cut. 

I I 

,I,f lookinr; at tl~e 1·1all coating basEd on dispersions end ~olvcnts, th~se 

'a're prr•d11cerl of' the fo 11 r:.Mi 'ng pr01foct gro11ps: 
I I 

... 12 

; 
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A) BH\DHiG AGErlTS: 

These are: 

- hcmcpoly:r.er polyvinyl.:cetate dispersions, plastified 

ccpoly~er polyvinylacetate dispersions of the various monomers 

- terpolymer polyvinylacetate dispe1-sions 

- acrylstyrol dispersions 

dispersions based on 

- vinylpropionate 

- vinylacetate-vinyllaurate 

- pure acrylates of various alkylmonomers 

- styrol-butadien monomers 

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

acetate/vinylchloride. 

The various products wer~ discussed, their application and what care has 

to be taken, furthermore how these products are tested. 

The polymerisates (binding agents) can be tested on the fellowing val~es: 
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) P IG:·iEiHS: 

Dispersion coatings used mainly outside, must be light-fast thus this 

fact be particularly considered. 

The main pigmc:nts are 

- titaniu:::dioxide Rutil or Anatas 

- iron-oxJ'd-rc:d, -yellc\·1, -br01·1n, -bli'.ck as ·.·1ell as so;:ie other inorgr.nic 

pigments as well as a bi~ palette of organic pigments. 

To obtain r.c;;:ogc;no,•;s prot~ucts, it is nr:cesc;ary, to tt::st thes~ pig~cnts on 
' I 

its' _co l~.~r ... i n-~-~.n~ i_ty. 
fn:,m this paint pi:9:;1u1t (rxccpt tit.:inii;;;;dioxidc) .J p.1int paste is ::~adc 

and to this a ~tand~rd paint, in the colour shade white, to an extent of 

'i :1c, 3 'I, and 5 '~i's c:rirlcd. Onr: r:r,r~.'pwe; eit
1

tH:1~ {1ith the eye or 1·iith a 
I I I I I I I I 

' 
~aint cornp1Jt.,r.r the c:hiingc. In this, v:<iy the 'COl'otir intr:nsity C<!n :)P. tr.stet! . 

... n 

; 



.. ' 

- 3 -

Hm·:ever, tr.e pigrr.ents p:ust also be tested on l!.9ht::_f.~stn~~- Here ere 

various testing methods, the simplest one is the method with the wccl

scale. This has 8 light-grades: 8 = very good light-fastness 

1 = very bad light-fastness 
I 

By dispersion coatings, ;-;hich particularly are used for outside, the 

light-fastne~s must be between 7 - 8. 
I 

By interior Goatings the light-fastness 5 - 6 can be accepted. 

The t~st res~lts were discussed how the pigments can be compared with 

the wool-scale. The test is carried out as follows: 

From the pigments paint pastes are produced and from this a paint. 
I 

This is applied on an underground. The threads of the wool-scale 1 - 8 

are ta~en ar.~ bonded on the same underground. One part of the paint and 

the wool-threcd is covered and exposed to uv-light (Hg-light). 

After a cert~in time the colour change is tested by coating and by the 

wool-thread ar.d determined, which light-fastness the product has. 
I 

If by the colour, compared to the wool-thread, by a light-fastness of 7 

there is r:o colcur change, then the paint has a light-fastness of 7. 

C) FIL'.ERS: I 

The main filters used in dispersion paints are: 

Calcit 5 and :1s micron - here is meant crystalline calciumcarbonate 
Do 1 omi t-pm·:der 

Mica (micacecus) 
I 

barium sulphate 

talkum 

kaolin 

amorphous cal~iumcarbonate (chalk) 

There are ~.:ny other fillers and tr.erefore it must be tested \·1hich or.cs 
I 

are availabl~ in the country. 

The fillr:rs r:'c:ntioner:I hP.r~ are usE:d in ·1arious dic;pi::rsion coatings, 1·:hi:rr:by 
I 

the follo~ing tests ~ust bP. carried, out: 

1. gr cd i r .. ::i-rn'rve - this ;~.us t t;P.' v;r: 11-b i1 l ;,r,ccd ;:r,J it s hvtll d r.o t h,; a 
I I 

sinqlc-grain prcduct. 

2. grac!r~ cf b'ri ghtness - lh is chn ~e :-::1~asurcd · .. 1ith co lc•ir er:;:; puU:r er 
I I I 

plltting the comp.:H·e:tb~ fillers te•n a glassp.ine ;;nrl beside it th1~ fillc:r 

to'bc t~~t~rl. It is co~crcd ~ith' a qlas~p~ne and tesi1~d whr.lh~r lhr. 
I I I I 

fillr,--; ht;,'lf! the Si";!:;r. bri1jhtnc:ss 1 or Vihr:thc:r the:rP. ilr0 <:olc:·1Jr diffr:r•:ncr>s . 

. . . 14 

; 
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3. alkalinity of the filler - if possible no free Cao should be in t~e 

fillers, and if this is the case it ~ust te v~ry little so as not to 
' 

affect the pH-value of the dispersion paint. , 

Dispersion paints based on vinylacet~te monom~r and their copolyRer 
I 

an~ senerally acidic. If alkaline fill=t·s but ,also pig:.:ents ere added 

the pH-value shculd not reach 7 or lie in alk~line r:gion as then 

under circumstances it can come to a saponifioation of the bi~ding agent. 

Special fillers in therrno-in~~lation coatings on 'Solvent-base or in dis
persion ~air:ts 

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

Dispersion paints can be based 0n vinylacetate monomer, copolymer, acryl-
, 

styrol, as well as on alkyd2mulsions. Solvent-coatings based on acryl-

styrol resins but also based on special alkyd re~ins. 
I 

To increase the therm0-in~ulation and to decrease the specific weight, 

but also to increase the vapour permeability, esp~cially by alkyd ccatirgs 
I 

the following fillers are additionally used: 

Celite - filler basAd on siliciumdioxyd and alumi~iumoxyd 

Perlit - filler based en aluminiumoxyd, silici~moxyd, magnesiumoxyd and 
ca 1 c i ur..oxyd 

Ce lite is supp 1 i ed by t·US L2hmann & Voss, Ha;nburg,, Germany 

Perlit is supplied by M/S Deutsche Perlite Ges.~.~-H., Dortmund, Germany 

Up to the years 1930 big quantities of special alkyd coatings for facade

but also for interior coatings were used in the U~A as well as in Europe. 

For this reason a soya oil alkyd with an oil-length of 65 %, ~ith sicca-
I 

tives, anti-skin agents and fillers, were used. T~ese products have little 

importance nowadays bec~use comparing the prices bf the copolymer polyvi-
, 

nylacetatc dispersion coati~gs and acrylate coatings, bu~ alsc the sol~ent

systems based on acryl-styrol are lower and also bec~!JSe th~se coatings are 
often glossy, which ncwadJys is no more required., 

Wall ~oatings bas~d on soya oil alkyds have been ~roduccd for nearly 4 

dr:cadr:c; ;;nd their c;uality cr:n be u:r;nter1 as 11ood., It has to be noted, 

however, that these are not alkyd 0mijlsions b1Jt alkyd solvent syst~ms. 

Tne,alkyd emulsion systems were on the world mark~t for a short ti~e only 
and' arc l1.:-i1J

1

dly procfocr:d' c:n:,·::.cr1~. 
I ' 

.•. I'> 

; 
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D) \·iATErt: 

Water is the only solvent. It ~ust be checked ~hether the water is free 
of bacteries. 

The hardness of the ~ater is not important by standard products, only ty 

dis~ersicns used for paper lacquers or paper adhesives, the hardness is 

importai1t. The test en the content of bacteries must be carried out bacte

riologically. A simple test can be made as follows: 

A potassium per~anganate solution is made and the discolouring is tested. 

If a lot of peraanganate is used, the water is not suit~ble for the produc

tion. Of cours~ is the use of demineralized water preferable. Such a high

grade water must not be used for the production of standard dispersions. 

E) ADDITIVES: 

Here 2 types of fungicides can be differentiated: 

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

b) a fungicide for the protection of the film and fungal attack or spores. 

These fungicides are used as soluticn with slight quantities of bindirg 

agents, to repair walls affected with fungus or to seal them prier to 

coating, if a higher fu~gal attack is to be expected. It ~~st be noted 

that particular this product is of great importance, ~s the ~culd fungus 

decrease the quality and particularly the health of the children can be 

affected. Therefore it is ~ct allc~ed to use toxic fungicides like pcnta

chlorphenal-ffiodifications, Dercury or tin-co~pounds. 

2. Anti-foam 2nents ___________ .J ___ _ 

ihe use of .:r-;ti-for:rn agent is c.bsolutely r.ecEssary. If foa:~ is in t~.e ;:iaint 

it id 11 vr:ry ·jf t.:n r"F.mai n in tl1e fib in form of b:.;bb 1 es. Tr ese c(•~ trt:n 

~uch bu[;bles f(:Sp. foai:1, are, however, also i:::JCh :i~ore diffi<:ult to pn;c(;ss. 

Also dispr:rc;irg, agents e:rr. of i:Jr"Cat i:r.pc.,·tc'.iCt'~, ;;s throu9f1 th1:fr we pi':)

rr:ents anrl fillc:'rs a .. c bi:ttr:r rlistr"ib:;t1:rl ;:nd the cCJntrnt of exr,r:n-;ivc j)i~-
' 

~ents can be rerluced. 

Di~persing a::;r:n:ts also i1ilve a p2o1·tir:•.Jlr:r infltJrncr. t'ln Ht! sf.rJt'r3<Je ',t~bility . 

. . . /6 

; 
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4. I~!~~~Q!0g_~g~0~~ 

The main or.es are acrylate resins, carboxyrnethylcellulose, rnethylcellulose:, 
hydroxyethylcellulose, hydroxyisopropylcellulose, starch as well as ino1·- , 

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 agent is carboxymethylcellulose, the best hydroxyisop~o
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 spreadability. 

A great disadvantage of carboxymethy1~e11ulose is that mostly it contains , 

salts (sodium ch1orid). For the prt~~cticn of high-grade coatings should 

therefore only be used hydroxyethylcellulose or hydroxypropylcellulose. 

5. ~Q~~!~!-~~99~~!~ 

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

ro these products can be counted glycolacidbutylester, ethylenglycolacetat~, 
dibutylphthalate, turpentine, white spirit, ... 

a) aluminiumsilicate - is an interemediate between pigment and 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 characteristics do not change. As alumini-' 
' umsilicate on~y costs 1/3 of titaniumdioxid, a lot of money can be saved. 

By titaniumdioxide only one Rutil-type c2n be used. Also in interior areas' 

only Rutil and n~t Anatas should be used, as i~ window areas (where it is , 
light) the coat can start to get chalky. 

' ' 

l ht~ _i·~eat_h~.i:~ r_e_~_i_ s,t a!_1_c_r,. of the pi gmr:nt s is tested in the •..iea thu- o-:.1eter 

althourih this dor;'s not 2chieve 100 ( valui:s. lhr:refori~ it is nr:c:essary to 
' ' 

make ti::st-pnnels ,and these have to be exposed to the vai·ious climatic ~nd , 

altitudinill area:' sea-', industry-re?ion, mi)untain-rr.<Jion (3COO rn high). 

1hl?Sr. test-panels, ShO\•I 'o'lhC:thr;r a paint is 'd<?athcr-resistr.nt. 

. . . II 
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fa i~crease the water-resistance by dispersions it can ha~e polyvinyl

alcohol as protective colloid (emulgator), K2CR2o7 or glyoxal q p 
can be used. ,C - ~H 

H 

The following must be taken care of. 

Potassium-chromate is not suitable because of its' discolouring to 

yellow-orange. Only glyoxal is suitable. Glyoxal has its effect only 

\·ihen the dispersion is in the acid region, \·:hen the pH-nlue lies below 6. 

These chemicals are hardly used in paints, generally, however, by adhesives. 

I 

2. TESTING OF THE FrnAL PRODUCTS AND THEIR PRODUCTION 

Dispersion products are principally produced according to the same methods 
I 

indifferent whii:;h products they are. 

In a stirrer fi~st the required quantity of water is ~cured in. This can be 
done volumetrically, but also through a counter. 

Into the water first the additives like fungicides, bactericides, dispersing 
I 

a~ents and a part of the anti-foam agents (1/2 the quantity) are added. 

After a stirrin~ time of l to 2 minutes the addition of the thickening agent 

is effected. Care has to be taken that the water is not too hot but at a 

maximum 30 - 35~C. The thickening agent is stirred some m'nutes until every

thing is distributed (2-3 minutes). If the temperature is too high it would 
come to agglome~ates which would be difficult to dissolve. 

r~m·1 are added the alkaline products like ammonia or a ilaOH-solution, 
' 

generally 20%. Jn a few minutes the thickening agent is dissolved. As thicke-

ning agent generally methylcellulose or hydroxyethylcellulose is used. When 
I 

using other thi~kening agents, another process can be chosen. Into this 

thick solution,'first the pigments and then the fillers are added. Every-
, 

thing is stirred until the surfac~ is smooth. This is d very easy sign 

whether the pig~ents and fillers are completely dispersed. 

Now the other additiv~s. e.g. products to decrc5se the white point, sol
vents, plcisticizing age:nts Me t~dded, .. 

The stirring spe~d when adding the pigments sho11ld be relatively hi~h 
(1000 to: 12oq r;p.rn.). 

r;o~1 is aliided,the dispersion, 1·1herr:by the stirdng speed sho1Jld be ri::d:Jcr:rJ 
. /!QQ I r.oo I I to , - , .) ,r. p.111. J\t the '>amc ti n-.c is c.r!dc~ :the rcs,t of the 0nt i ··foam 

aqcnt (second half). 

ihe U1:i:pJr:te:st]rTinq tinH! 1iill hr~,;:ppr·r>1.. 
of the µrorfuct.' 

' 

~o ,riii n11tr:s,, r;r:M i ~; the te·, ti n~J 

... la' 

; 
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~hich tests are carried cut? 
1. viscosity 
2. thixotropy 
3. grain fineness 
4. hiding power 
5. colour exactness 

If the tests result in the required values, the product is filled-up. 

In case of rubbing plaster, it will be tested whether the product can be 
rubbed properly. 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 gentlcen. 

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 cpplied 

on the above area of the panel, i.e. that the product is applied up to the 
edge of the adhesive tape. T~e adhesive t~pe is pulled off and it is tested 
whether the product runs off. 

This test is particularly important by rubbing plaster, because if a rub
bing plaster runs off it does not look well optically. 
2. Tendency to yellowing 

The yellowi~g of dispersion paints can 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 lead to yellowing. 

Also through contaminations of the ~onomers it can come to yellowing. 

For this reasGn the paint-film is apolied, half of ~he coating is ccvered 
and exposed to uv-rnys. It is testr:d v:hether it Cuii:es to a yello1·1ing. 
3. Storage stability 

Deficient storage stability can be ~een when a dispersion paint separates 
' water on the surface. The cause is usually in the u~e of unstable disper-

sions. The storage stability can be very badly test~d. Generally a test 
is carried out as follows: ' ' 

The dispersion is stirred 15 minut~s with high spc~rl (2000 - 3000 r.p.m.) 
' ' 

fl. rlisso1ver di-:.r. is usr:d. 

' ... /') 

; 
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After a certain storage ti~e it can be seen whether 

a) it comes to water separation and whether 

b) the viscosity and the thixotropy decreases. 

This test, however, is a very defitient one and serves only for cccpariscns. ; 
4. Weather-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, exposed to weather and continuously controlled. Care has to be 
taken that these panels are exposed on various places. 

These panels should be exposed in moist climate (sea-climate), height 

(mountains at least 3000 m high), in areas with high sun-rays, by r.ormal 
climate and in industrial areas. 

Only by silicate paints, which also have a certain part of dispersions 

(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 come to an 
opaqueness on the surface, i.e. one will have the i~pression that the 

surface is milky. The silicate paint should be tested only after l 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 panel is tai<en away, dried by room temperature, 

put back into the deJice and with the same method treated with distilled 
v1ater. 

This test is carried out 10 days. If the panel is okay after 10 days, can 
be surely said that the coatings will make no problems. 

There are many other tests possible, which in reality are not significant. 
The testing of the colour-resistance has already bc:rn treated. 

3. APPLICATION OF THE DISPERSION PAINTS ---- ·--- ----- ------- ---- -- -- --·- - --- -- - ---- ----- ·- - - ----

Sy th~ ?.prlict"ltion thue 2.re _f_r.:·'. r.ritc:ria \·:hich co1ild i.~.;d to di::fr:cts. 

A disp~rsi0n coat or plaster should be applied as follows: 

The underground shcJld not be sandy and mu~t be free of lime- and K2olin
coats. Also it must be free of mould fungus and spo~r.s. 

If it is a frr:c;h coat, the plaster should at least be 23 rlays old. If on a 

fresh plastu the product is applir:d, it ca:l co~e to a 5ilponific;,licn of 

thr l>inrlin~ ~gent, ~~~rcially if not ~pplyin~ ilcryldtrs ~nd 2cryl ~i~persi0ns. 
I 

..• / 1 () 
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The affect of ~ould fungus and spores one can see optically. if these 

exi~t a restoration must be started and applied once and if the affect is 

extreme twice. The interval between these coats should be 24 hours. If on 

the underground there is liffie- or Kaolin-cGats, this must be rewoved, as 

the 3dhesicn of the dispersion coat would not be enough. The dispersion 

coat cannot permeate into the underground. The dispersion coat gets t~nse 

and tears from the underground with a part of the Kaolin resp. lime-coat. 

If these conditions are fulfill~d it will never come to problems. 

However, there is a rrocessing problem as a dispersion coat should only re 

applied 28 days after a fresh plaster. This period can be shorter.ed to 

approx. l week to 10 days if applying a plaster hardener resp. an insula

tion primer. The insulation primer is a dispersion, the plaster hardenEr 
is an acrylstyrol resin dissolved in organic solvents. 

Both products permeate deeply into the underground and enable a consequent 

and better ar.chorage and a protection against saponification which exists 
in the underground. 

In reality each dispersion coat should be applied on an insulatic.n i::rfr;er 
or plaster hardener. 

An advantage when using this product is that muc~ less paint is needed. 

By interior and exterior coatings a double application is required, only 

by plasters 1 coat is enough. The consumption for interior use is by 

250 - 300 g paint/m2
, for exterior use by 500 - 600 g/m2

, by plasters 
according to roll-grain 3 - 5 kg/m2

• 

Particularly has to be noted that the processing tew.perature, especially 
by dispersion is not below +sec. 
If solv~~t..::_Sys..!_em~, i.e. products based on acry1styrol resins, dissolved 

in organic solvents, are used, no application of a plaster hardener is 

necessary as this product is Gbsolutely alkalir.e-resistant, the processing 

can be effected up to acc. This material can also be applied on a plaster 

being i days oid and it is recommendable if the plaster h;\~ a certain 

~oisture as the product contains co~pcnents which react with the ~oisture, 
thus leadir.g to an even better adhe~ive po~Er. 

The processing of a rubbing plaster ,causes often problems, particularly 

1·1hen the second rubbing path joins the first path. l~ere prob 1 e~s by the 
overlapping, i.e. by the application, can arise. 

Thus it dr:pen<ls on the qua 1 i ty of th:~ dispersion ?.nd the au xi 11 .,;,.; es 

whether the cp~n time is so 1 nng that it dces not co~c to these difficulties . 

. . . /11 

; 
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Coatings containing solver.ts as afcre~entioned one will use in industrial

sea-regions but also in fcodstuffs-industr~es by which an intensive clea
ning every day is necessary. 

4. DISPERSION -------
From the enclosed tables you can see the dispersions ~nich we produce. 

The tables are in Ger~an language but easy to understand. 

The dispersions with the ~arks 0 - 100 are hcm0poly;;1er dispersicns, ~d:ereby 

the products WEGOPAS Q 30 and D 30 are fir.e-dispers, ~EGGPAS D 40 coarse

dispers and WEGOPAS D €0 ~edium-dispers. All products with a fraction stroke 

i.e. the number after the fraction stroke shows the part of plasticizer in 

the dispersion in respect to the solid content, e.g. by ~EGOPAS D 30/20, 

WEGOPAS D 60/25, WEGOPAS D 80/20. By a 50 i dispersion the PVA-part is 37,5 % 

and the dibutylphthalate part 12,5 ~. 

Exceptions are ~EGOPAS D 63/F -· also here the plasticizer-part is 25 ~ i~ 

respect of the solid content, however a fungicide has been polymerized. 

By WEGOPAS D 40/50 the r.umber 50 shows only the solid content, also by 
WEGOrAs D 40/60, 60 is the solid content. 

WEGOPAS 0 40/60 FH is a plasticized type with 60 % solid content. 

Unfortunately these na~es still exist from the past ar.d we cannot char.ge 
them yet. 

WEGOPAS 0 100 - D 300 are copolymer resp. terpolymer dispersions. Also ~ere 
you can see the solid content and tr.e base. 

VAC means 'Ii nyl acEtate !ilCno;;:er 

DBM = dibutylmaleinate 

Acryl = Acrylate, ~-:hereby is not rr.e.-1tior1ed \·:hich acrylate it is 
' The types 300 - 370 are acrylate-ccpolymer, w~~reby WEGOPAS D 333 is a ty~e, 

which worldwide are only produced by 2 cc~panies. This is an acry1nitril 

containing t~pe, which is particularly used by the PiC-banding. 
:-:£GOP:\S D 600 is an ,cc.-ylstyrol ty.,c. 

~e think that f0r t~e begin this sur~ey is enough. 

5. TESTING OF TllE MdNOMFR5 
•• -- -·· • -- ·- • - -- • - •• • • • • •• I • • 

fh1? rnonomP.rS ,:re tr:s:tr:rl rVi fo 110\·i'i: 

1. refractive in<!r:x '(r<:fr.;ctorr,etr:r-·:;:Jt;~) 

?.. (.r:r.<;ity 

... / 1?. 

; 
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3. optical appearar.ce (paint) 

4. boiling :nalysis 

5. water content 

Testing of the emul~atcrs 

By polyvinylalcohol the viscosity is tested 

A 10 % solution is made, this rests and after week the solution is tested 

a second time. In case the polyvinylalcohol has bubbles, scrr:e drcps anti

foc:m agent are added. 7 he j::::!lyvinylalcohol solution should rest 6 r.:cnths 
and should not disco:our. 

By hydroxyethylcellulose · 1 <:0 the viscosity is tested, ncmely r;;ostly with 
a 3 % solution. 

' Also here the viscosity is tested immediately, ,after l day and after 1 month. 

In case the product forms but~les, some drops df anti-foam agents are to be 
added. 

The surface-active ~y~;tances are not tested, ~s these are special products 

for which there are no test-specifications resp. frcm the companies none 
are made available. 

Test~"!!) of the catalysts 

The catalysts are partly chemical substances lite potassium-persulphate or 

arrnnonium, organic or inorganic peroxyds, etc. H:ere are exact sperifications 
which can be tested. 

' By the other substances fer the REOOX-Syste~ r.o, tests nre carried rout. 

Po lvmeri zat ion 
-~-----·-· 

There are 3 st~r.dard polyrr.erizatio~ ~et~ods: 

the oxidaticn-~ethcd 

the RECOX-~ethod 

the prepolymcr-~ethod 

The ge:ntl~;;·;cn ·.-1eJ";~ shcv:n all poly:~uization r~.cthcds, \·:hereby the: pol:,::·.ui

zation partly ~~s c6rried out ~ith Chin~~~ r"~~ ~~ter"ials. 

Signific.::nt for the poly:r.erizr.tion is that th~ hydroq1Jinone is .-r:rrc·11:1j frc1:1 

the monc~ers. Th~ rcmov~l can be eff~cted: 

a) throuqh distillation 

b) through 'dashir.~ ''i1Jt \·iith t/.:011-~olution 

c ) th r i:.1i 'i h I: h ~ 'i'.; .~ 1::i f ~l i <J ') r: r" ,.; 11 ant. it i r: s c ,; ta 1 i's h . 
. . .(11 

; 
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Only the distillatian-~~t~od is practical 2~d cbt1ins final products of 
high quality. 

Only cur cc~pany kn0~s a ~ethcd by ~hich the hydroquincr.e is blocked. 

The ;n<;thcd is very cheap c::;d reduces the proc~ctic;1 costs fer about 50 '~. 

The ~Qthcd is applicable en every plant. 

The poly~erization plant with prepolymer-oethcd is so~ewhat different than 

by tlie oxidation- c:nd REDOX-:::ethcd. The .:r::ulgator tioiler must be at least 

70 ~ of the i;olymerization boiler, whereas by the oxidation- and REDO:<-~ethcd 
it makes ge.r.erally 50 ~-

The afore~Enticned poly~erization-~ethcds are pressu ~less. Copolymers based 

on vinylacetate/ethyler.e and vinylacetate/vinylchloride are poly~erized 
under pressure. This method was not explained. 

' The e~ulsicn-polymerization generally is exothermic, therefore th~ reactionr 

te~perature is regulated through the feed speed of the raono~ers. If energy ' 

r.?ust be let in, this shews that the polyrr.erization dces r.ot work properly. , 
Ge~erally the polymerizat~cn can be described as follows: 

The err.ulgator solution is produced in the e:nulgator boiler, \·:hereby it is 

important that the finished e~ulgator solution e.g. polyvinylalcohol or 
I 

hyc!roxyethylcellulose rests l-2 hours bEfore using it by the polyi:".erizationi 

It can be seen that e~ul~atcr solutions whilh are used i~mediately, do not ' 
I I 

bring forth such good final products. The ernulgator is produced as follows:, 

~ater is pumped into the boiler, the water t~~perature should ~ot exceed 

3o:c. Then is added the e;.;ulgator resp. the prott:ctive colloid like hydro-, 

xyethylcellulose, polyvinylalcohol, but als6 surface-active substances, 
I I 

heat up to 90°C whereby stirring at the sa~e time. lhis process lasts 
I 

aRprox. 2·3 h0urs. 

Thr:n the !:olutfon n?1sts. 
I 

Hi i s s ') 1 11 t i c 11 i s :; u rr.:p r: d ht 0 o· e r <: :: r. to:· , t~en is ~~~er! a ~::rt of the 
cat.1lystc; as ;-:ell as' otrcr i;.rc:focts .~r.d a part of tr:~ ;r;onoru~rs. The tr:~::.;:~- ' 

r~ture ri -;r;s t 1
) poly~:r:ri l··:t ir:n tr:c:~.r;::r·ature. : fhi ~ tc;-pr:rature is rcqul ated 

th'rr,t,;rjh Cr; n tin :;(ill S f'r;cJ •.:ii' t. r:1? o:<i d _;ti en- ,• r~r! rCd!iL t ion- 501 u t i!Jn, r 1; ~I). 
I ' 

only t.he oxidaticn soluti~~ and t~e ~Gnc~r;rs. 

Af'tf:r t"':t.? r:c:plt:te qu.::r1tit1 of ·~r~r.:".;~t;l"S h;:s 'bu:n fr;d ii r~.~;111 l\!!!ntity nf 
I' ' I 

ox,idation- ri,. oxid<st,ir,n· ;,r,iJ n:d1.;i:UrJn-s0l1J,tir,n ;·1ill 1be adt!r:d. if·.c crintr:nt ' 
f , f ' 'I 1 ~ ' · ·' h o',,', 1 ' 0 rr·r :~rn(;;'.(;( (11r)ll r r.1,t_ o .• t? rlJl'jl;.(:( t_ r1n 

... I 1·1 

; 
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By th:: polyrr:erizaticn other additives like chain-cor.t.-ols, fungicide~. 

stablizers, anti-fca~ agents, .. are added. 

The ~cntle~en were trained in the laboratory as well as on a big polymeri

zation plant, ,.,.hereby they could follcw tlie polymerization process ·•ery 

detailed. 

The poly~erisates were then tested en: 
l. vi seas ity 

2. thixotrcpy 

3. density 

4. film characteristics 

5. ~ater resistance of the film 

Comprising can be said that a complete training in the polymerization is 

only possible when all secrets of the polymerization are revealed. This 

is particularly the case on the typ~ of catalysts, emulgatcrs and additives. 

; 




