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ri«* •> 

áaüHifMi» 

I.      â ttUfclft ewtii%t m**à nátiir» f i?«« iaduntty »-un MI ««t 19 lit #*•» tlw "M li- 

tui 4M» ienviop«^ ti-wtrwi,    i.,.1„i#iian» nw aRteriil», *«p«e¿ftlly •**r«'lnw *n 

%*§•*•*!• ©'As.   -HA $,]»>  tàr;  iaîorvàBt rol»  i-, {.roiiuction.     In fctMition, prtiv 

efatfticfcl»  îer.vt^  frc-i »,.»•.,-ni«-, r 1    .Atw.il  g»^  .v* •-•  %h-   -«ei3  for tiw 

amufaetm-c or «1 «rir.^.f-d fpV n»éiftf. rfj.jfh -•%- •.•*«; cm,- nf »..^t of »h« nmtán 

tfc» industry,    'ih«   v« ,  eo** i i*,  ww fc4i*«i.\r   íniunti;/   toi   » en «try  i» %*w . r. 

tut fit«  into tu« iaJtufial  «tolo«? of the- itftioo,  'itiUung it» iwturml or 

twiflMiur<o4 r«# »*t«ri«J*    «nú tu»*ainf out produces iw*4«4 if th» t< 

i- 



«m« i    sonn« 

Thr wrld predict on of co«t«n*"<   t« RpprjftiMUl/ l#Ot» tu Ilio« f limn. 

l%»r» tb«r thru« fowrt be ^f »n*- total  i,-« accourttd for by tl* eight *Aj«f 

produring îç-untri«»«      *-« r i.h.i**i .tat»** of Km*ri^t.  the Uni^.i of Sovii* 

'«~A*u,ict  H» pi.*Mi-» r  »:,    .t#r»i  In^ut*!'- of ikr*M»y,  lap«», Franer» th« 

sfrutti Kiti^do«, C«'.i«4ft indi üuiy. 

In  »h     .»»it-.l    'tut.-t     '       '"*.*•'*.*..•*     Í   t-tint-  «u;rt    >t  rr  >-'>atiiig« h*ft 

now rt-'*rh«»1   about   ftv«    . «Ulon» pc*_  ra^ta.   witf   *i   vn'.;io    ».   th-   «ynufactuWrf'i 

irrfl of at-ou l  u;":,,     *«.m- .>+ - . r  h:^i.Ly   In.i ißt ri Jù ; r.  d   T»rtrits     usag» 

vario*  fro« <M   •,..   f o ir *v,i  r;   y-, r ,»-r:-"t,        't r. <••'»,**:t i n^  ? •>    • in t.  itijor pro 

-jurine eouat «.»••§, t.h-   r»:.,t   of t»n»   world,  includi   . lt..    »s^il i -r highly 

ircttwtriali». íl count r;--,      .mv*-  ar avt*r*t/   conavjiapti-in - i   i ••*. >  » ¡»¡«s oiu  half 

pu±l<m ¡£JX SÜP-*,*»'*-     v*«-n<eqi. atlv,   fer  <fc> ve lopin*   *ountr:-       Mu   typical  usage 

might br a-,i«<- tour* h gallon  ..¿cr p#»r«on .  thf»r-*  we.  liowcvrr, wi-tt   vari »tic«». 

k,      Coatingr   •••»v»- two aaan  function.»      protection an! decoration.     They 

a tv appi it-'i ov>.r  it-cl. wood, ¡.npir, concret«,.,  textiles,  leather, and »any 

ether types, of aut .icrat.j&. 

Th«   • r.aential  ingredient ci  any organic   ^ootine i» a polymer      a r«sin 

or rubber that  it capati«:  of forming a continuous  fil«,  usually hard and 

tough. 

(..      In th«:  industriai  countries where a large variety of mat ..ri air.  is avail* 

able, twenty  different polys--rs  -»ach have at  least  1  per o* tit of the maiket 

for hinders.     tìait>  oth* r polymers  ar    us.d to a Icur-tr ext-nt.    Obviously,  it 

w**uld not be   ¡'(vn;;l.   u   :>uiM a coatiags  indut-try  in am '.merging country 

with auch M confi, xi ty of rav matoTialn.    Fortunately.  Howe v. r,   it   i» not 

m-ci'Bsajry  to do BO.     !•   it, po<uibK  to marufactu:     paints und other coatings 

that will   satiety aim  t..-n?.ni  '.n" th.   nc.oas wit- only  four baca e materials, 

two natural   end two  aynth. tie.      insatura^! vote tibie oils,  aikyo. resins, 

vinyl nettati  polymers,  -mú starch.    These material;- uetd not be used in pre 

cirfcly the Bant manner in which they are employed in the high_ey industrialised 

countrias. 



i r/wo.tíA 
Ni»- î 

f.     à&em vitti th* orgMii« Matar   variou» «i«#r 4tpp*éjeal* *rv »»fMMiy, 

«,f. pigfccnu, fiil«rs •*.«•    1% *   Wê$ *l»o '-   ««¿eetid «cvoritii to avail- 

ability.    Tl-ur, th*   -*tfii«h --U tormû,(é%'^fm* «af  >« «ulte 4iff«rvnt fro» thea« 

i« the United iïtwtvf . 

4.      k* th.   (.«trip,»  M^-jtr   ano iti  ctt/itifc,»* *-;e«fc  «<*r   ..optujticattfé, 

to« nvMb*-r ..f Mwfars   -»as b*   exiMitata fr^atly with li»ti*   or t*e  chati**, i« 

%feM, <°*o,uif«tt í*t tv r ¿akin* Mu   f*"*.!"iií or roMpaun*? rm »•'•   finían-d p«ir*t* %nd 

otte«r e«itirw*      Tnui. at» %i\v, rtnrs * *i I*   i*i.4í   si-  íf ••   t»u manufactura 

of íMíIIO rettti*»  pfomnlus      p.~iy    ¿.t« r», «ne u-*»t;on-»      A .»/--.i,;. rapablw 

öf producine Tiny i «CM -.f..   ¿-"ly» r   «ai.a>iorr  "AT %is>e b«   u<t<I for »crylie 

Uta i ni» and virtyi   -.'.Wn»   rt*ir*.  ifV).    .Mular vfuifafeat ctp&Mt  on* wttlr 

•tamiiftg t.ift:i.r ir.r.:.uri3 »y* *w  «»play 4 for «tyr*»«« r-unt ««i * wí# 

of syuth*'* ir  rubi» r   , 

J,       ir poiy *'v-i   n.   r    ui   .* b».\nfi m-»nui'ï.ctujM  for fil» *nd  ìnjt-ctìon 

•Ottlded plattier,  i    uit*'i.   gr«d«    *u. ht- utüi.'cá  Í-T tK    xtrud. r   'oating 

Of paper t'*> WiM.    ¡r». xp«:>. »v     « .t.* rpr .^1   .*. -nt-.i'i. r:    •"or   fond.      A TK t ml. uff   re 

finery  ""ìy   ai.v-    .«»     •>.  i y   ¡-j'»l   *t      •,,*,  .   v u »     ',r>    <il ;.•  (.,* o t  ,*H    i    • •>nt i rigr 

Utiaùnou*  :fi(4Ui.fi   '• «< i»   t~ • •    tre ... t.r  i*u&   ir  v d   .qsvii*     ''-'".i   tnr or 

naturai, silurai   i-^.^'. ,   *i   tt. •:      ~v     'VMLIU   .     :•   i..-   oiii.n.iy    v-i»t 

that etmvitt (fma »ilk)   if. £v&ii,..i>-l«   in MCW.   -..•»'  food n-^uirtih.nt**,   it m • 

v&luablü coatis rôtit:.i* M--nt.    ïhu»    ioc&i  condition., of „;uppiy emt dwienaitt« 

ttoc nature of t*w formulated coatings. 

t,nà mv» 

10, In the United States » about ora half of »il peintú go into "trade »alea* 

markets» that i a to say, they •-.ir»   «old to hoau. owner« »md p&lntini? eontr»e 

tora  for the ptantiiv of   »O»VB   t.^-à oth«r bui3dìn^. .     Wood »E  .I iignifierjit 

construction mute-rial   ai moût  j^rt» .-^f ttr.   I'.uti.c .itatcs, niong witn briek 

and concreti .    Concreti   i.ì  usually ^amtv.d    wniK   brick '.md   ?ton>.   art   not. 

In any  CUB« , ACOH.  intt-rior.-".  are   \lao¡.t «Jwívy-1 i'ui.'it.d.  ov. r auch »ubstratwi 

a« wood,  plf.flt* r and paper eov>.„r. d gypt,urr; vi J.lb<jard. 

11. In Western Europe,  interior decoration practice is  uindiar to that in 

the United States, V.ut the ext^riorn    re* far oore often unpainted briek. 



\\./Uü.?lft 
t't^ê S 

i. .    In tii* •»«*!«#iag MURITì*», then; It and will txmtinu* «o b* * ¥*ri«ty 

• f Uvuld*»* atttirifti».    T¡v:. men*». 4 üc of «bint on «ood tutu coacreU- eau 

r »uit  IB n longer * if.   far ih r.v utructuro».    ñirthc^aor  . the uar of «liit« 

•>r light colour t-d paint»  ti«  not on i y ••••attK-ticmy §«• »«Inf but i*   ai»« »*•!#• 

•    r%dant     »••!>*    i •*<*  t¡.-      .*r,,   •»•    piiM      il tj¡ :•*.     "oUr. 

! •.     ¡i-, »i  M   ic'iu t-TtoT ù   4«t        -oiiti-i|í^   ;.»  into  '. wi 1     \ >ri* t y ut  industrial 

a 1 sfti.it'-n'Ui't'    4íV*»'   *i^'i- •      1 ;*>  '¡v    "MU')     t .t.   .-»     ,fii   vw     t..    î    a     th« 

*•*»   impuri m*   «.*r.nc--   tn¡ t   tvur.t.  :.    con»   d  i*     ra« r tr  :*-•**»*.' f*t  th.» fro» 

• à, t    j-(.  te*  i£.pru*    lt.. ir  .»pp> *rsn.   .     Autoaoft i ) «. *    »«¿crui. r>     »»Hai   furniture, 

.¡M- .  -"'..'i.-   for   tij>*d tni tu v ra^f*.     and $>ip>.   ar«    -os*,  of   i>i>   MU or out lit*. 

t.?¡<    1. v. ,or¡nf  r- ,v.fr ;• t-     th' ri   i.    *it 11«    o y   .io  * tr.l    ^/4  t crigmal   ,.t}Ulp*- 

.•   •;•      f »...'.'.rar' jjt'.-r.:    .•  t.   ce ¡il* î       ut   tîKr»    ¡f   ?. cun   .-¡ifita-    quantity  of 

.:-l*-r*«'! »• t-.j   j»rtijij«-t     «ff,< *•   -*»i fui  lif-   • gr. <*.   1» ngtr.i<n< <i '.;y  periodic 

•+IJ if- .tii'î,    <•    arm.t   ,, -!.r      • • >f.. t- ì n**t. 

•-«        *   -tfim.v«».     •  ' s r.u r ,   r ••    pigfent s"j. piîiy  'î vi* .1   n>l(   m protecting 

mi»U  ¡mrtiî  fror« corni, um      71...   hi »tori e  ariti" carrosivc pif&wrtt *af* red 1««4* 

-ut  uow ».t.-ii. u<-  «mf*   i;   ttytiri|i'   .*t  Finer-,     ?*» *..   two s»t< rial* »ili b«.  dis 

-ut.:... a t«.low  in   u>-    ¡»   et.tl>f,   >n pi^r» r»t."., 

i'„«       Th-.    l'ir«irt   voi*.     •    in,:-   !>r  p**p r  • r •   ..ìVM«   ¿hi ••• ¡r. ¡.n..-  M.>   pao«.-r »or« 

n adiiy  prmtuMi .     ;> i-i«(u -¡t      i. M.HJ  -lay,   i> Dì* un a  «fi«'   *. Jtai.il  yropor 

Han  of   tir. kr   ir  orili r i      prrviii   M,     pnqm   co^tirif, th'i*   • ir.   n     orint«rd  OH 

iv#c.- íHi« :.» -*ind ti.rough «hi'-fi  ihi    ini vii'   net  p-.-m'tr^t^.     *hiit  not nil grad«f 

>>r cluy ur«- v^imiiy frjod    auiny  typwi» íU*C a04.^uat. , »JLonc v"i^h oth.«r pi<f»»Bts 

widely <üstnn\itwü ti>rouithout tî«v vorlú. 

zjkn£. 

il--.    Olì» and fatty «noid» s« iiJétij' di»trib<ut«4 ia %hê mtlû*    Wmp m*- 

ot>tuin«/tl fro« uadi, «Ai, hean»    fi ah, mû m oy i»rod«?ti. fro» the kraft 

«Kx>d'pul»JÍ!tg procei.í..    Tlivîi..- \..*#'tnl 1«-- .«'ma tuuml oil» AT*-  «"»torn of glycerin«? 

with thru   fatty   iOi-t gn^up»      For rentiriwr  tr.«y w.-tc- th«   uolc tinder»  in 

wjtit punt.-.    T»u>- nj-v  ,-it.»U u^«.:tl oy thcttoiiiv-t-.   t>ut  are now ..«ployed to »A 

-.•ven gnat«, r -xt^nt  iu conjunc*.iun with «>th« r n-sin», »o»tly alky du, but al»o 

to auài.' cpoiy vettr* <M*..1  ni- »«aiiwd uretlumea. 

. .^.s^ma^ss¡mE^¡ts¡M......jtu^3sm.^Si^ 



1Î.    The uftftfttttfftte* oil« ami fatty *cil» arv Uauiat vbief hardvn hy air 

Ctftiaati«*»,     Th*  t>«y«ti n fay* «   »I«   unt.*turatv-d »»Aí.cyucP t-i  iiuk  up with t*ch 

oth^r,  •   piti«*.-«* .-Ai;»-d    noivsn *v. .< a        ,'n» * la^t- fl«   <^ii-   •*!•<   u*»* d   is 

CfctfUM-i        At   ,(:,. r   * »»       t   ••>•  rv»y   -1     .<il.<l   *#l* ?'. 3*rt?tl. l<-   ITU T* ,      bluUti''   by 

paasin**   »tr thrr»»^-. ti.-r       r      o ¿   -I      n .
:
«.A»    *th. r auun-.t' t.r aak«.  thus aorc 

Viae«'»   rU»-¿     r.ni'i     *."»t   •     liai' tt n   ii  f   I. 

ifl,    Tt •   • t. •   rfi»:.   *'.i!"   *:••    <:ri"Oi   ..-K   ar   •-•ifttbl«   of   lurdtnjng dipendi 

vfion  -h      jit m   "îi-4 Kau    f  .ru ;tt-ir-".«   i ^ro>4     tf,-v     <ntai i.    Tho*<   having 

th« »est   ai-,  Htiir*ìt-'d gr^-l'i     r-   >i.'-i-'.  ..»   t< «   !>.»t -st   tn r«. vt.     Ir. tht 

accompany in* «-»M« ,  •'      »i.    !*r    iw   i  i;. »v.     .r<n r of • ¡« ir n activity.    In 

addition    f.« ir uf:.^*   ir. t!.    ÜMt« i /••i.-.,   i.   ••-oap.-ir-'1 vit... t /it  of  liniw«d 

oil.    Also  lisUd %r.   Int    i)tl   îucfitî "fu   if»   th    v ir\ou« -raUriala.    Tht 

prices fluctuate vickly accorflung 'o iu}.pl>   md iiawmd. 

Cut yjta iU '"*tiai 

omti^n;   J.- r ind-ex P*ic* 
SU fitto »Cid íliaao* « 100.)    (coBti/lb) 

Oitieica 2.» > iT«0 

Uia«4 f.l 1°° 13,? 

Mwri»ö (atrihadan) t.Û W 9-5 

•afflo** A.f 10 12.5 

8er »•» » 9*° 
fall oil fatty aeiis 1.» *> *•* 

Cattoi* l.SF' 10 §**0 

j|/ Can be  merca*** t© «bout 2.0 ay feh?4ratiaa. 

if.    Linsucd oil,  froa flax i.»*cd»  i» obtained t»riucipaUy fw« àrnwttifta ans* 

Uruguay.    Otht*r iaportant *>oure».ji art the USSR» India *r*d ti«- United Stato». 

Huions with siailar cliaatc» could pr#âvnmtoly ad» prodwc« flax. 
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20. Tung oil, obtained from che nut ôf a tree,  i* ai an known ä» China wood 

oil.     It  is produced in Chine, tao United Jtatet-.   Inaojv-dir,  the UB£R, Bursa» 

India, various South Anierira*.  counrr:. ^  (includine Ar^vntiaa,  brazil, 

Paraguay),   und   .lowlier-.'   u, th- wori ..    The u»o. t  fr.v.iua d >a.¡; ii tion^  include 

a warn, cimate  v.ith  r: cold   s^ooi..,   but   n.-  fro.*t .     Jr.  t..    Unit» i Stati a,  tung 

oil production  in  :;uDíudiz> d  -y th*   i}cy ••Tra nt ,  vi i -v.   pay.   th    producer e. 

"pool support price'   ef US.,. "^  , c»  pcund no ¿ritv.i   v:¡fi    ,a   market price ¡nay 

be.     In rumy d«. v-rlopin^ - ^uitriè^ ,   lUtVtr     it.  could be      ¡>rr :** tabi«* crop and 

aid to an  iutc^rat^d coaling.-   t. iuet»7   •••¿c-x\*s     i*   ofí'-,r.-   ¡ai :&  drying 

characteristics and eroviri, .,  :,  ,*..ry hard roV,,ng. 

21. Üitici-a oil, also a nvt extract., is obtain.i ''roîi i-raí. i. It competes 

with tuns oil, usually at prices closer togctner that* thos« indicated la the 

table for late lj6l. 

22. Murine oilc are obtained :.\rom various fisa particularly" »enhaden, but 

also from sardine aake, ana pilonard. In view of their low ce at, they are 

a useful partial replacement for lj.r ;eod oil in many applicai iuns. Most of 

the menhader¡ oil used in th* United states is obtained .;ff the mid-Atlantic 

coast. There art- no douot many other regions in the oceans of the world 

where oily   fi on can be  caught 

23. Saffiower ci., extracted from the safflower seed, is a viable crop in 

several wertem stated of the United States, and therefore,  should b« all 

the more attractive m developing countries with node-rate dimitís.    It 

grows wild in northern ludia. 

2k.    Soy oil  ió availab-    in CeL.a and several other countries of Asia.    Soy- 

beans aro new grov,r in th*   United otates, particularly in the North Central 

states,    it  is utilized as  a food at well as a raw material for painta.    With 

less unsaturation than iinsxd oil,  it is alno lv ss recctiva.  and is classi- 

fied as a  aetiii drying; oi? . 

25.    Tall oil fatty acide  are  by-products of the kraft er sulphate process 

for manufacturing paper and pau-.-rboard.    ROUJ.II,  aaoth-.r by product,  is also 

useful in puints.    The kraft  proceua is utilized principally  with pine, 

available in northern Europe»  northwestern United Static and Canada. 
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M.    Caitor oil.   from the castor bean, uns mny users besides coatings, such 

as soaps, medicines, and lubricants,    Yh    emtor plant growe well in Brazil, 

southern Uni tea otates,  india,  and cher scr.u tropical  arcan. 

2?.     Many ceher « il;- ar<   uu.d  to only a lamor extort in paints for various 

reasons,     they ihay  !>r  too baturnt  d.  honre unreactiv.,  more valuable as 

food,  or net readily uva: lehi   .     Important    X.JúJJU s ero  ti . oils from coconut 

and cotton  seea.      i)tin-.i-  include  tobacco ;eed,   vívlr;i:t,   ¿ unflower,  rape  freed, 

perillo,   isano,   t-.nj ausï,urâ.     It  iS   f-asibl.- i or ^evelopinc countries to uti 

lise vori one   mai*/ nono r.uts  and seeds aj  so-.irr-es of ur-sc-turatod oils provided 

that proper nodií'iratìu^   ir<   made   l;.   •>,•- prepararlen of eh    coating materials 

in accordance vitn  ¡o.e en* saca!   composition of ehe oils. 

26.     About  one  half of the oils  usu ..1   in finisher;  aro the   .-.ole  Linder.     In 

this case,  it m  ntcessary to employ  unseed oil or other highly unsaturated 

oil»,  BO that  air oxidation vili  eau^  enough cross-linking of the molecules 

to convert the liquid inte  a solid fi Ira. 

29. Linseed oi? aar1 similar unsaturated oils are- usually bodied if they arc 

to be used as the sol.- lindera. -.-his thickening procès?; is accomplished by 

heating the oils in agitated ketclos, often over an open flahie. The cost of 

the equipment is moderate if the quality riojuireruents are not too demanding. 

In the- san ufar ture of blow;, o: ¿s, a strear of air 13 passed through the liquid 

at a moderately , levoted t sperature.. on te.- other land. ;;tnnd oils are made 

by heating th.   liquid te rauch higner   ueiéprratures without an  air stream. 

3D.     The oil- bas..-d tenting   ;.av    , xcolieet  adheoion te  wood,  but upon exposure 

to sunlight,  with   its   -u to*;, violet  component,  ~he-y tend tr boccne brittle 

and yeilow.     fh-    nest  unsatui ¿te i ne.ouh als  are   the worst offenders.     When 

pigmented  ^usually with  do^im; di ox id'   in the  United etate.•  if the colour 

i« white),  the air oxidi .en -uls  ar..- degradea at a rauch slower rate. 

31.    Alkyd resins ; made partly  fron oils., have much less a tendency to 

yellow since there  is leas unsaturution.    However, they are more expensive. 
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Alkyd resina 

32.    The alkyds,  developed forty v,-«^  n•    ar~  ,-v. •   .    *v * • 
•j -, ^  »  arc ihi' synthetic resins mat 

widely used in tm¿ fortini.--   -.^.••^ • 
,llr,        . —t^._,au^ry,  especially for metal coating.    Atypical 
alkyd resin contains  .v,.,e.    3t4;Yi „ .        . ng*    A W*eal 

(f)    A   pO..Vf.rid   Or    ^ih/ri-riH^ - „t , -.nnvaricie     o;ct;  as T,rth-i;r  -.rVn-i*..;/• * 
malexc  -'mhydridcr. s-^^-c anhjuriae rad 

(b) A polyol  Ipox^lcohoi),   :,u-.h «s  -Inerir • r- - 
<*>  Fatty f4Ci.i,    u^Wur    t      " -•—xythrxtol: 

samovar, cfooriat/.?ïc.' C'°Q J   ''°y* CLstor>  ^r^' » tun«, 

33.    The most coupon aJkva   -  sjn    w,„-,      -4..   -• 
lir„fpri    ., ^r.3„ panali; anidride, glycerine and 
linked oil,  ,0ya oil,  or tall  f.-tty acids. 

3**.     To prep'"„iv  -"i rr¡irvi    «-v      • 

^.„n       > "•»•""-on   15 •,;S.     A airoct. fir,u kr;ttl    ( 

i X    Zl   r h    ^  •   "^ r—  « <*^* vi«, a ^ete4 Kettle containing the m>it trnr« •---,•• 
tran,.,r r^nim m the jacket.     In either case 

there must  0, provision for  nixing. ' 

-ter^cation but .w open  ^^ ^ ^ ^ J* 
are much cheaper. *•«••*., 01  course-, 

36. For best control,  -.he viscosity of the  alleyd »at-h  is  K-nt low hv  • 
poratmg a solvent, sach as xylene.    The  ,0W-nt /    r    V ^^ 
of the water of «sterific.tion.                                                Zitates the removal 

37. The us.  of hydrocarbon advents carri,  with .t tfc   dwor    f fir    o, 
plosion,     Ther-bre    ^   •   H-V   1rt   • °F **" 

- °^ -r, . Sloping country wftore personnel may bc 

inexperienced,  it wouM b<> ^vi ~~v-     * ^ 

free proc ^   \      , ''       ^"^ ^ 8cft*  "f-i-" **•t- 

giv   ir"'   '      en     °Ugn trUS   reqUlr" higI*Cr *~«*- end does not give as uniform a product. 

33.    The reaction i, =ontinued unti J  the- ->c:dltv  ,f tv,,. -    .     t     • 
i,.,»,.,    ,.      . «c.aity or the contents  in the 
kettle has aropp, a to ,oUfc predetermine valu        T,  ,„ 

elaborate in«•- .„t-tior i. „V , H , "       • Pl',nt•• 

«r h        "T CM bC ^ VÌthOUt theSt  e^i- ««-»ori...  using 
sTÏ 1    IT^VUVÌC"  ** tC'Chni-'ä for *-»^ ——. viL sity and acid nuater. *»v.v- 
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35?.    It is possible to complete two or three ba^w *i 

W assume onjjr or» ba-h A   * , ^ A'h0Ur d^    If 

«* • day-  Q lüü0'^l^n kettle op-rated at  w of capacity  fr,r   ^0 ,llv„ „ -r--rated at   ,o per cent 

TO per ret.t  ,1.1 ,    aUr w.  _       , ^ •^ll'nj  ^r **ar-     (The 

^nufacturers  A,  the y-.ut,.d .^,7^'^! ^'"^ ^ ^^ 

Per day p„r k-tti».)     :;.u  ^' '^. '*"' " '^'^ * *° tr ' "/tJ" ttir*fC* °»tches 

the needn of s,VP.ai  cj", '" '   ^    *'*6. ^  ^ '""^ f*ikyu rciïia to "m 
^•-»i-.-  u>   i 'icveiopir*; co-intry. 

tó.     Phthalic anl^.irld       -*•,.,«» r     .-,       •   . 
m*^      *. ' '   ' i'^acir lc   constituent  of al>vd roftin«     • 
»de eatner from ^ont^ul-o  (. r-.T    ,    ,   t     , ^    resins, is 

Petruleur).     G^v- -Ì   - J    *" " " ^ ^ Ortilojvlene (froœ 

"s'"'*luL' Car bc  a  ^ Projet  from tïv r-rdorii« of r.*    * soap.     in tho T>it,.d ~f   .   ,.    , r r—-"ng of fats to make 

Pentaerythritoi. '" '^  * ?ctr"ch^¿eal, &s is 

fcl.    Alkyds ore classi fiel accordine t« •• 
« ,, «**-<-orain¿ to t'K' amount oí oil  th.» ^ *   • 
follows: A thl-y contain at 

(a) Long oil alkyds: -••-   • „      ¿n 
fM ^„ y Ewru than 60 Per cent oil, 
\o¿ Medium--oil allcyufi- v-» „ 
. . y 4° per cent t^ ->0 per cent, 

aiMTíL,. 1^-E than 1*0 per Ctìnt# 

^2.    The long oil and medium oil  s-n  - „r      - 

to cc^et, «... r.aot r      ; ""' ^ **"* """ «^ » order 
^ bott,.r t;0 :l ;•,ih:i<m*on ^ -- ^*« - «««««,* in 

*   w.a coiiij attain an  f v,-.r-   .#». . * 
developing court«,-      v    -  « , «r^ter proportion  in the 

•••'•        •'..•.i;    Olii"    aficiB   to   thi       J-   w-    ,.i 

«» fcriwd fro, ,atur&J   „„  wd 
t!"-  -e tii,C— >*«*  c« — 

'«tur, e„  „,  i;t..irt,.1 ki; '     •.   "  IU'   '*   ls W"""' «,.t  auy,, rcsin ,„„. 

industry hM  -x-,     -'...•"" '        ""=" "' 1OP0rt- •n befor'ä a ^t»eb-i,tì 

*3.    It i. »UM-), hov„ïcri  Vj ^^ 

»olTonts  i.-. orcurtr.  r,ju,.  ¡  ,   .,, .. "k-d r 31" ^hydrocM-bon 

to be brushed or ^ray^i      T> , . ^ffxcxcnt extent to enable it 

«-«tic nydrc^rtcr.,.     r,   ^m,.r,.      . '      "'"^ °'  ^^«" «0 

'or long-oil uKy^  enort .,-,   . ,k   .   * ."      ^r>  • CM bt  -'^ exclusively 
•v      ,  •-.in , JU   s»ljtydj.  now^vi--     f  •11.;» 

aromatic .;oiv- ta    c .^  .    .  , '-luin, -:OL*., proportion of 

awiloV1     , ^u VJ.'-"v.     ihe aliphatic solvents M available from netmi,.«- *. *     • -wi-*tntö are 
"" peiroitjti r..fining processes-  rh-   arroti, 

this so'orcc- or arc bv ^,   •     • »roo»tiM can also COM fro. 
aro Dy products m thj¿ aanufaet u«.«. «r      u    - vMv «acuiactare of coke from coal. 
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Polyvinyl acehat.e 

I*.    Vinyl acetat; resi.., ror paini. „, Ead(. 0) pülymcri,ation in ^^ 

Th!s preces::  i. ««; (U3o f„ t:,   .anuíaos  oí üt,10r paint re3ÍnSj  n 

sty rene butadiene and   icrvUc   r - i--       '*..-„.       . „   A- 
*    *---....     -,.... louc-'jutudieric  resine are more 

hazardous to aakc    roue ver    t.^ 1<h. j .      , ,„       .      , , 
-    —-J.   Ub    itl p;.i.i. s,  is  declining because of 

inferior lignt  rec-i<.tfmc.-       T- < - --r n ; - 
•     A-^ ••r;]Juuil   3iy:iiicuitl;.   nore expensive 

than th*.   vinvl  annate   <\ .---i..- vv   >.- v. 
'          a    --i.-, inuv.are.   it would bo advisable  for a 

developing  counti— to   'onrnf-f-      .   +-    , 
* "0aCUlt-£ilL  'h t^ vinyl acetate materials. 

"5.    VWl cc,tav: e. , ,;<iai, li,ruaLr ultL L.   un^arj  odci¡r_    it is ^ 

««t«* e:th,r ac.n-re   ( „¡V.U rrr.  »U   or ci3 }   ,r  o^lea,   (from oil  or 

n-turox «*,,  vitb „c,ic  Miü  {wv ,. p> t-ooa^cl).     It  ia nne of tne ^^ 

binod to Bike .¡olia r,olym,r3. 

«¡.    ivo ,laí,„3 of ylafl  a(..t ,..,,  «,aiM „«  iB OTOn use  .n pa.nt3:    the 

»oaopo^,.  i, .,hIc:. ïiny.   „^ i§ tht oniy buiia.nt biockj  and thc 

ion*•.  » way   „lnyl  .^^   i0   ;oaM;iCd uith fci7i^esi maieate£ gr ^ 

fites.     The  homopolyrner is     <Her to »11«. rr*   ,• -    1 , 
 lc*   t0 'aa*fi azd ^ cheaper, but its films tan be 

ofittle.     An  inexpensive   w*v   ' o nv^-r-*•«-   *i     ^    -^-> 
,       ] Vv    JC

 
ov^cm'-   th.-  ormioness 1, by adding a small 

amount of a ijquii. M^Ueizcr.   r-uch as cabutvl phti^iatc      ->(   ,• 1 au-VJ- I'^'-i.-Laxt..     iht. copolymers of 
vinyl acctatv   v*f-,i   urrviat--- (->~t ^ •   • + ~ 
f    ^    w   . -'Ti-t, ,ot.r,   .,tc. previa,  amore  sophisticated answer 

to the bntt,ene,s pro,loE,     The   oology e<  copolymerizatxon eau be under- 

taken once th, manufacture  ot hor.otoXymer, ea:    been „stored. 

**7.     In the  United ïïtut-js .   th-    diz,    0r- h>-.. v  te 
¡n    m ,   .       . °^    h      fjttx:&  fcr a^ng polyvinyl acetate 
in emulsion  \n at  icu-t  P 00ì    •• -iwo      u 
, v 1     . "= -000   'oti---°'&-    ^0^-r    -t mi**  bo prudent for a 
developing county  ,0 ,-.,•„ Kth ,   ,ü0.,g>ilxon ^^^     3.^ 

xs a combustale ûnJ  ,olatUc aono^r<   ^ ^^ ^ ^  ^^^^ ^ 

jacketed for iaaiie-t he-atip-,     yn,     ...I.J^  ;. 
'-1    -3jl^ori 1- ccaoonly made in approximately 

)j per cent  ¿olidc  content,  with w- + « - a    1 ^^-- * 
.    . '  fi"  a c?--rr-ci"-     A small percentage of 
hy¿roxyethylcei:u:c.*e or polyvinyl oleonol -"s crr'cvri . •       • 
A   ,  m      . ,       , ^     wl^nCx   -s t-c.p-cyed as a protective colloid. 
A l,00f)-ëudlor kettle cc-ud produce   approximateL- ^m mn      „ j.f.prjximatcH,   .-.JO, 000 fill or s per y^ar if 
operated solely or.  -   ^-..-r    ,. ^,    . .,„.    , P      ^    r XI 

t . *- —l-  •'*-  ^:eox process.     Bctch times  m 
t-ne united otaccs  va>-y iv0--  t1v  •» n +.--   • 
,v      .   -   , t-'1' '0urö' n^Klr« it  f.asibl. to double or 
even triple th,. output   froM a  • w>ti(   >.   „ 

* -o.., .1..  hcwt.lt-  iv  u<>rKii.c axound tne clock.    Thus    a 
sin^e l,üOO-gaUo,. kectl, núghx  initially .a-^ -•   W     •       . ¿        -i-^ax^y ,,aUii»^  +he interior house paint 
needs and soat of the    xt.«-ior ««•  rt,. «f , • ne ..«>.ior needs of severU million people. 



lù/m.zt/k 

M.   m e«eriûr paints. thii nm UMmb r>siM m 

concrete and stucco. 

**9»    Starch,  as alr<-  rtv in-*- .^    -¡^ *- 

coati« or "°St Wldl'1Jr u"id "»"^ for «* CUT 

-c m taFlûca 3tarch fra. IaitaluEiii  ^ potutc st¡TO¡ {ra  ^ ^^ 

50.  Starch L; avril -hl.>  M' ^,„. 

rirr      „. . s  KOL- ^  otVr ^tubks,   includi^ 
rice.    Tho various  ¿tarcas  tuíi.r in th, ir  rrc     rt i 
+ iw   „.Ä    + 

irr^rt!-'  fcr '-xau^ic,   the  rein 
txvc  amounts oi' hue orvst-iiin,     .,-,,. 

faction.    But lt   . ,           1 '"^: iraCtl°" ind "* •^° «^«*-<*« 
""   ll   - >s  i'OtabibXv. to i.oüxlv  orar .te-; ,     +    >v    • 

8tw,u(ì           ... 
y Pìoc.s.i^  techniques  so  that> 

starcues can oe uliìiz.a. 

51.    Th«--  starches arc tr«. -t«_d wit-      — / 
i„tr H Y+   • "^ aiQ/or acid ^¿lysts to convert the* 
inte dextrins of Yai--Uir   -inno.    -„ •-. 

rfv-tL»  Cí*nary.  ajld üriUsh ¿uà.    The white 

r/z ::„:;ì';;:" -;' ':•'"• - - • —- ••- 
„. ,   . "'   '-^  '""- Clv •at"«* °-  Paper.     I„ edition to 
clay    «lex,, earoon^. ti^ ^ ( for uUiterKsa) ^ sQtin 

Day be incorporated into tao couinr 
-'•»•"ti • 

».    ^ong the trials co^tm, witn starch in paper coatin, are poly- 
^1 acetate,  casein  and  soy proUin.    The  ^   ., ¿* 

P-tin, P,Per    the other trials uay- lX pr^a ^ ^ 

for cartons which arc required to have soa> d-. r      of     + . 
nave  som. c.'^c of wat or resist once. 

53.    As the technology of P. dcveaopin,.  ,cmtr. h-•- •     . 
,„„ v 

x    b ^witxy  Daeo^es moie sophisticated, a 

£:nr of Dinder ^riais -"" " -—• - «*. i» -n e 
rr t0 lfflPOìt ^ fr0- '^ »^ indu-triaU^! »»atri...    Latar 
on,   at least sou,, of tt>o<, r-n  H    ,, *»«'«*- oí   tneja c^n  be- ñaue aouosttcally. 

Phenolic   res i ria 

Î-oTT"- rüSÍn£ ,1*en0l-ft»^^ -»«)  - ^ * the „action „f ïûienol and substituted ohenoJ - wit-  f,        ^ , 

-e ^thotic.-.ao, rro, ; "       I     t       ?        "•     "^^ " ^^ - 

ti« o, coa, tar.    vario     '      ^ TI" ^ ^ ^^ " ^  dÌ3tUla- 
emploved in t, =ubstltut,d phenyls arc also 
eiapxoyea in the man   .actur^  n" ^^^+-• 

—ctur_  o,   coatxn^s, .specially when solubility in ch«ai> 
hydrocarbon solvents i¿ desired P 

"rrr—flUMlnii 



^5.    TI»« «^n ootl.t fW ü«,.- atrial, i. «, „ta rtMi|tt,t for ^ ^ 

(annual «CUI^üC ur rÄJf«twW) «a -¿catona^.    WW ar* y»*d ^ 

Bhii»»,  truca»,   niuu.«.   eta -, iolor,  ar* otJ-. »-     »   «• »; , ..ww,.^ ar.« ow-i   wicctricfti. cjiupiient,  e.g.   wire 

•*-<** awLor«' M ,     i.ut.y toi^,  .,u,»iLi  be- primers 
or topcoat-.    vh,-y ^     i£ i4. «  fcj .,. . 

<..»w  «*..   iJ ,,.„..     .-».^i.*.  iñ tat. water* born*, primers 

-A  "  '•'   ,,M' ^l  -tro-o-.t u* U.chiuqut-6.     Some 
ph»nOxxos,   ..•:p,c4l.»y   t ..    .,..;r.(i  ,!   Jt,iuoit    L,   , ^   ,   .      .       . AW1(   »• »* - , ,._-> :..to tred*.  sales 
COQti.W ¡,    .t     ¡,     ¡„nix     i   '   .   .•   .-,„ 

1 4 l '        wl5    '"" 0,— r --Jrf«cej whirl; tre exposed to 
*wci%>  trciffi'-. 

"f-    TU i*1-«*"* P«*»*t iwA'    dttftM*, cinica r.jl.Uat turfÉce..    They 

*V ^ eiJ^Jy yatJo* to m^ )m in colour,  j*  tin» A. usuaiy not so 

taiasLjnswL 

57-    MW ^riM •.-.«du,, tu* eyou.M.tior, of u^ with forwaiehyde or 

^•fi^c with for-aUri^. oft«» foi^#a by ÄMti0B ,ith butanoJ   or iso^ 

tu.anol, to ¿iva  alpiste*. res4i^      vh.. i -«-• ,«.    - .     .-t. rws-u...    *ue leíais utäoa on urer. ere less expen- 
sive,  our. trOJt  >u-u--\ c\  riCicuairu. "4PV*>    r*=-ï • -* »»,+   *.     •  * -«-Ali». .*«-.v«.   ircwuc. i.iot resistance,    ¿^oth types 
havv, excellent e úcur. 

5- .    Althou&.i they ^uj   *t   ujt..fl aioac    t.i.-v   • rv '••ìD--.- r.-p>^„ vi    ^   , ' 0ál(-*   "rt- "»-i«-- oiuen blended or reacted 

- •    *- .'1J--» -   "der ^ froluce hybrids that combine 
trie uest features o.' ult  ver ..ri   . ons^ituer.ta. 

5?.    äetal fin^.im.    s a^un   -u, ¿eia ^ ior ohest thermosetting coatings. 
They are %pilt.u to .^,  ^.„^^  a?i>lianfi„ ^  autog ^ ^^^ ^^^ 

care,   inu metal fn-~nii,urf-    ir • »-^   «•»•-.- 
"       Uil* ^*?   Gl- ût   -£-c- -n x/ood fu-Tiitiu-e and oth,r 

wooden art it xt s,    Liu in    n* x^' +«•+n-^ ««        ^    - LL P*Xl   ^-til.-s rre üiude  by treatment vith nelamine 
riiGind 

^a reaiK" ari   ^ai-  +c '-a-'^wtiTt.-.    F.jrth3ruiorc, ui-ei   resins  are 
awonc t.K ata, Jos AR tU- wuaTHc*ur.» cf prrticlch^r^  ,„,•    +I ^     • >-• - i-i yL-n.icxi_job.rct ana other adhesive- 
boo**   VOOd   p.o^t,.   ,    t,;,  ,;jl    b„   ,Uäc,„pti   be:w te   ^   res.n   ^ 

iielde. 



ID/VÍG.27A 
Pa^e 17 

âCIYlic  resina 

61.    Achylic  resins may be prepared eitner in emulsion or in solution, and 

»ay be eitner thermoplastic or thermosetting    Thermoplastic acrylic emul- 

sions, nade by polymerization of acrylic esters such as  ethyl  acrylate 

mtm methucryl.ce  and ¿ etnylnexyj   acrylate.  are  utilized for trade  sales 

paints which must have very .ood redone,  to ultra-violet lxtht.    since 

*any of the  developing country  are   in  the  treses,   thermoplastic acrylic 
emulsion paints may hav. 3p .ciai ^ic  afl ^^  ^ ^^ ^^^ 

over wood ana other  sub^traU-r.     Howev  r    tv   -v -    w„,^ ,•  , wV"J-   «"-y •T.IV  soj.iewf.at More expensive 
than vinyl  acetate paint, ,   ^ .ill bc   at  a  furt,^r conparatlVi   aisadvantage 

m the torcia* countric,  since vinyl  ac.tate poly^rs are  dual purpose 

^tenais used extensively  in Reives   as  well as in paints. 

62.    The solution bused acrylics, :ao,tly thermosetting  are now being used 

extensively as topcoats  m automobiles  and appliances.    A^oin,  their excel- 

lent colour and colour retention when exposed to light are important 

justifications  for th.ir u,e.    The themoplast.c types are  comprised princi- 

pally of acrylate  and uethacrylate esters.     The thermosetting  types raay con 

sist partly or primarily of styrene,  along vita acrylate  esters and acrylic 

acid or acrylamide.     Cross-linking is brought about by reaction with the acid 

or anide groups or tneir derivatives,  using amino resins,  epoxies, and other 
resins. 

Styrene butadiene resins 

63.    Styrene butadiene copolymers are popular in the United States as trade 

sales coatings for interior use.    In Europe they are considered to be too 

light sensitive.     In countries with hot climates and intense ultra-violet ex 

posure, this key disadvantage of styrene- butadiene resins  would be magnified. 

Furthermore, butadiene has SUCi. a hijh vapour pressure under polymerization 

conditions that  it requires a high pressure  reactor and is  dangerous to 

handle.     For these reasons,  styrene butadiene rt-sins are not recorded for 

the developing countries.     In both the United etates and Europe,  they are 

used as binders  for the clay coating of paper,   but they can be  replaced by 

vinyl acetate polymers which can be made with less danger and in less .xjxm 
sive equipment. 
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Vinyl chloride renins 

».    Vinyl floride resi«.  tawUp«, and copolymers, are widely used ft» 
the top-coati«. ,f utiles „J fûl. tl„ inter,^ coatl)g Qf food ^      ^ 

latter operation calis  ro, co^,., uhat ^^ m. tr sûphiaticated ^ 

hov.    0„ t„e .,t.,.r '.e,...   t,u   pvc renins  ftr f,.,it   c0(rt;nb „oul(j be morc 

«thin the competence oí u^,o,oclat;,  i„ developing commies. 

o . .    , "i'1^-    tG lc"tlies lr ^  f°• of piantisela and orbano- 
sols.     A plaacj.sü]   is  -stielt ¡ il <- -,   * ; - 
nf   .    +.   . ,iaUj  ri ^^«IOI, oí" resin in a high proportion 
oí plastici^cr    uiuallv nhTbr'rt ,   . . • .  u LXU,   p.4thu.au   ..:o.    aipat,  ,aters.    Ai organosol is 
-liar. exc,,t tane » ,r :,u :„.jsticiz,:r ia repl_, by ^.^ ^ 

Vinyl-coated fabric, Go int.. up,oi3tery, aothi,,.. ^tcoMles, vashable „ali 
P-Per,  an-l i.eny ol».r -nd »3. 

66.    Vinyl rtlm.c  i9  ^ th, cheapest of inonotjtrü    jith the ^ 

the olefins    etSylent ^ piopyl^    „he ^^^ Qf ^ , 

is well understood and    oacka^e i)l"nt«¡"    •,,„i   *  i     ,     • 
*      ^    pl"nts   * coupU'tely designed and instrumented 

are availabJo fior man/ sources. ««*nxe0> 

üpoxy resina 

6T.    ípoxy ream, are a«, ti. r.ost uaem of the never base Serial, for 

both eoatu«. and adhesives.    They have excellent lesion to «etal and out- 
s an m, 00,roc;&n ^^ ^ ^^ ^ ^ ^ 

at T COatln&- 1FpUSnC'-=- -lint— '»»- -=•    ^ types are 

rat ""   "-^  "tCrS    tnj ^ r'-sin » ««*- «t;, unsaturated 

«ti r" "lV£  a °"° nOJ"°nLnt- SOlUUOn baS"d COaU"£ ^ dri- * 1' oxidation.    In two-component  .-ro*w-    +• v-^ui^vut.i.i   croxiat,  tne  epuxy  resin  is m, V^H «,• + <   « 
amine hardener uuortlv  bt,foPt aDDll     f •       / ^ Wlta & FeaCtire 

uortu,  ,.icrt application to tue surface.    These are tuore 
expensive and norc  troublesome tc use    but offer r** x •• 

tic and cordon re^tance. ^ meCa*IUCal P^ 

*.    The tecnoioe, of ^ opoxy resiûs lg quite 

extensive ,aPital investment.    Therefor,    it  „„ ««uirea an 
develomn. ,      , ^ereiore,  it does not appear feasible for a 

ZJIZ t0 H° inC° the ^UfaCtUre "f «- —^-    On the 
^ i2PCrtea <W ^lM ^ ^ -"y utilized for the ^ulatio* 
of coatings and adhesivea. • 
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Piments 

69. A paint may contain as many as a dozen different ingredients, the two 

most essential beinu che binder and tue pigment.    In the  United States,  the 

most important pilent  for Paint s  is .itanxuu dioxide of th, rutile type. 

About two  thirds of paint Foments tre titanic dioxide or other whites. 

70. modern technology for pr-oduciar. titanium dioxide fren  ignite is beyond 
the   SCOpC   of  r.:OLt   r' -vfliTiin-     /•/ i•,---•• >-,   .   -   4.1 ,     . . v .u.    c.\_iopini;   eor.a,^e,,  a,  t.,e present  tia-e.     Although the 

United States  is th. roadin^  corree cf tiUruum containing oree 3  these ores 

are also  found  ia other part, of -,:,o vorld,  notary Ulrica.     Rutile ore 

itself is  available in Sier-c   Leone. 

71. before the développant  of modern technique;   for natine titanium dioxide, 

the white  lead pi^en.e  w,ro uum   .Oí: prominent.    Ines, are  still used to a 

minor extent  in the .ec^olc^o.ily advanced countries,  and have the advant- 

ase of providia, a ver,   thorough "dr.-,   i.e.   hardening with unsaturated 

oils.    The latest deposits   of lead are found ia .lorth America and Australia, 

but lead is also rvt.ileblc   ia various Asian,  òcuth American and Worth African 
countries,   as „,.U te  in Europe     Thc Jead ^pcundb of ^^ ^^ 

for coatings  are vhite  le.rd   itself,  basic   ,ulp.r:te white lead,  and basic 

silicate vhite lead. 

72. For corrosion reslet«-*,   the  Leadm,   oi^ents are red lead, basic lead 

siiioo Chromate    zinc yex.'.ov,  and metallic  sj.ic.    Red lead ic simply lead 

oxide made by roasting lithorßc      Zinc yellow, also known as zinc chrome,  is 

a Chromate pilent.    £rne déposas are often fo^ in tne same locations as 
lead ores. 

73. The International Lead ajd Zinc Study Group of tne United Nations has 

published a report on l«a and zinc conation      Amonu the Asian countries 

outside of Japan, InUa is the leaiin,; ,or3uaei   of .lead,  .-ith consumption 

for each of the port iV e jeirt in   >xcess  of *.0 COO metric tons,    Mexico, 

Argentina ane Br«:il are   ihe ieatbg ^atin American consumers. 

7»».    Zinc  is  beinb  itili.ed in ¿.-ort Galvanising niants in Argentina, Ethiopia, 

Kenya, nalaysia, Mexico    E^^l,  th. Democratic Republic of tue Conco, Peru, 

the Philippines,  Mirria    t!^ FepuUic of Korea, tat Bepublic of China, Thailand 

and Venezuela.     In edition,  thor, are continuous strip galvanizing plants in 

Argentina,  India and Mexico,     Roof t^.  ,idini;,  conduits, fuel druu and water 

storace tanica aro principal uses f ,r the galvanized sheet. 
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ft-the z.nc Developucnt Asaociatlon Mä tht Lead 

» London, as wli aa the Indian ^ zinc infoinrtioa CartK in ^ -o» 

76.    According to a 1961 rcvi JW b    t t   /|lTrifM, . ,    .   _  ,, 
paint in th« P- -T     • < "t.riculi.u-al Iniort otion Division on 
paint in the Pnilippmts    AID OitOO     r~-r>* •   , 
fourth of    *•  v. e elghtoen Pai"t plants, 
fourteen of which employed Ô2.0 worker« xn 1V0      FW 
Plant- wrp P^-T     • of tneSG fo^-teen pianto were Philippine ovn.*d    whill   thr.    „+v 

ïht others v,,ro cortron    •'    ' "^ ^"W• controlled, 

»t^ct..     Local Mw maWl:lls ,Bployed in=],jd€d rcd 

inert picmont  t.Ytr,nH, ~~   ^ • uuu »crap. 
ixgment  extender.-   froa mineral nino deposits     mw,i 

drvinr oil«,,     T     - • ^po-its â   alkyd resins,  and local 
aryint oils.     Lurauarg oil,,  dehydrated castor oil     ,r, 

e.io-cor oil,   and even kapok oil. 

T7.    In Somali,  a 1961 study  (AIL o;*7)  indicted <   . *•„ , 

tal of US$34,300 to produ-, o-   000       ! * "^ IOr * W°rkl^ CaP^ 
one shift        ,      • e    l0nS °f Paint  in 250 irking days of 
on, shift each with a staff of tw.lv, .aploya      WMt    -,     . 

Principal Pilent.    The PrOJ,ct,d    ^   •' , ^ '° * the 

oq-ip^-nt quired    at       r ^ •  ^ M ^ ^^     The 
*- i«-'iuj.rea,   at   ;..   delivered  cost  of irtn   an«      •      , 

uiUs.   two portal . o- ir IWU.JOO.  3nciud,d tvo pebble 

jr  Luarùi  équipant, miscellaneous  -mmi«     i^i 
JJeasurim,  tin-    mWnt.n -coops, ladles, 

nfc t^, maintenance  cools,   and spare parts. 

73.    A plant of similar capacity h-, ^ v 

(AID 1/05/OÍÍ.T3)      A ...al 
y. btCn P1Ü:'°^d  ,0r ¡tondU• ;i<-«loi.    A t. aller capital  investment    usi' -In    i •   • 

"i«. l«t uquipD^t:    on. prbbl- „in u^-^. " envxsioned, but 

•** two hand trucks. * ^ m11' ^ POTtabl'= **•* -i»r, ton dru.., 

*** p.. p.rson ,J'Z;; ;;-:~s - —' —^ of 
-i   ^  r living from one pound or less for Nigeria Mí1 sierra Leone to t^ -,^,   J ¿«ifet-ria and 

*>-*. i. a«*!, o«!... t ;;';:? 0r°
13 fcr vehi"assembay 

omee firtur,3, ad mrinc fin¡3^ —• 0h- «- »*ri.. rumiti M 
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80.    For eBul.ion ^„^ ^.^ Msute 1B iBwort<d in        fora 

*»rope, then redispersed with the aid of . Covie, Disp.r.er.    Oii-based 
paints are made frou drvir/   •i^ u 

^lnb 0l10'  SUCh as llnseed oil, lung oU or castor oil 
or from resin modified drviiv nil« n, .     • ' 
oil      -„     . ^    G °llS °r Sem dryin« oils> or rosin modified 
oil.    Both air drying and bakin¿ types  are in use. 

Ï'taT rra;latÍOnS are ^ <* **~ ovation anu are not desired 

X LtT se;f indisenous materiais-There is a — - <~ 
paint technology, able to n^e effective chan.es in formulation. 
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CHAPTER TT    AMES IVB 

82.      As with coatings,,  the '.„ited States  probably  lead« the world in adhesive. 

usa^e ¿er capita:    andatateli- lS 4 per .veer at  the adhesiva comoounder 's 

level.    Although the  evidence of coating uaa,e is all  around us,   adhesivas ara 

generali, not visible  in the finished product.    The,  are novertheless all- 

important constituents  for a score of producta,  e.g.: 

plywood 
Particleboard 
Packafìfìfi 

Water-moistened tapes,   labels and envelopes 
Pressure-sensitive  tapes and labels 
Tires 
Brake  lininps 
Other automobile components 
Shoes 
BookB 
Foundry Band moulds 
Coated ana bonded  abrasives 
Building components 
Consumer and other small package adhesive 
¡lobi'e homes 
Aircrafts 
Mon-v'v .    fabrics 
Flocked fabrics 

83 A develops coun,., mM oe mlikely t0 have suoh appliMWonii m a.r_ 

orafts and automobUes. on the other hand, there should be good opportunities 

of adheres. **" ^^ W°°d lnduEtri" ^ ->» ». 

84 Since «» applications  attlist more  ;hM one 

i:;:;::: ti7 wiu be oon,id^d °n * *- - - ~ ~ ¿ 
Wood products 

85.      In the United States, ply„ood ls made mostly fro» softwood, particular!, 

zz*t::z:z>. *rh ~
ernunited statcs - -«-": 

manufacture, ,t        t"    ' S°Uth0aEt0rn '"*<» ^ *»«° "»» *>r Plyw0od 
Wric f-t-croMl„G southern Pino.    The favoured rosin for 
American plywood manufacture  is   phenol fo^-M  ,,.... 

facture of . Prad, 0, „.        „ „. formaldehyde, „hlch permit, the manu- 

oc^ti«: y"     that °" StmÌ taat - h•idi^. — or in 
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«6.      Gradea of plywood imitable for indoor use, where they will not be ex- 

posed to excessive humidity,   are made  in the united States from plywood veneers 

with urea formaldehyde resin as adhesive.     Some imports of cheaper  grades of 

plywood have even used starch ae the binder. 

87. Many woods can be utilized for Lywood, .nciudin* the hardwoods, such as 

Philippine mahogany, Thus, a 1B possible for almost any country with foreets 

to enter into  the manufacture of plywood, 

88. Various other materials have been  or can be used«     casein,  soy   flour 

mixed with animal  blood,   polyvinyl acetate,.     However,   phenol formaldehyde gi.es 

by far the best  quality  of  product,  and  is  especially  desirable  if  the plywood 

is to  be used outdoors or below ,rade.     In  tropical  countries,   the  necessity 

for ^ood durability  of phenolic resins  becomes all   the  more imperative. 

89. Both phenol  and formaldehyde are derived petrochemical^   in  the united 

States.     Phenol   is also available as a product  of the  coal tar  industry. 

90. Softwood  plywood  is  used    rimarily   in   building,   ,.,. wall   panels, 

flooring  roofing and so  on.      hardwood plywood ia  utilized m furniture manu- 

facture where  the   bea,t.   of   the  to;, veneer   is  a raa,or  consideration. 

91. Farticleboard makes   us,  of urea formaldehyde  resins to bond wood narticl.- 

usually  flat  cm...     Hany   t.v,es  of wood have   been  utilized and,   in  some factor-   ' 

íes,   even blended.     The  oarticleboard,   three  carters  of  ar. men  thick,   l8  a 

useful underlay-  over whicn   elastic tile can  be ayUied.     »itn suitable veneers 

it can be fashioned  into  furniture which  is  dimensionality stable  as   well as 
»ttractive. 

92. Other wood  products  which make use of adhesive resins include  hardboard, 

laminated doors,   ed^lued  and end-glued lumber.     The  related caper   industry 

makes  use of adhesive resins  for wet strength and to  provide honeycombs for 

laminated doors and  partitions. 

93. Por plains furniture  joints,  animal  elue  was  the  standard adhesive until 

a few years ago.     The  hide  ¿lues  are strongest,   the  bone   plues cheapest.     Fluc- 

tuating supply and   orice have  caused many  animal  Flue  users to shift   to other 

materials.    However,   m a thinly  oopulated country,   „here  the ratio  of animals 

to humans  is high,   the animal  plue industry should be a profitable by-product 
of the meat industry. 
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94. In the United States vinyl acetate resins are rapidly replacing ani«*! 

glue for furniture, bookbinding and various other uses. 

"aclcagin.K 

95. In the United Stato.,   Packen,  is almost  M  important „ {he ^  .^ 

dustry as an outlet  for adhesivo«.     Pood and other article;  are Placed in 

paper 1^,   bottle, or can,  ,U„ adhesive-bonded  label,,  .oi-,lD boxes,   en- 
veXopes and  WMP t„bus.     3mall(r ^^  , ,   .(j ^^ ^^ ^ 

with  adhesives,   which  the„selvep must  be se,lod  „Uh adhesives.     To these can 

be added laminates,  ciotto.,   oaper-tacked  tapes   (both pressure-sens it ivo 

and  ro-weUable),   postape stamps,   fibre drums  and  so on. 

%•       As  industr;   rro„s  ip  the develop^ countries and as channels  of dis- 

tribution become more complex,   «here „ill be  increased need  for container, and 

the adhesives with which u   make or seal   them. 

97.       The main adhesives for packaf inP,   i„  the developing countries as i„ the 

United States win  certain!,   be starch and dextrin.     Animal  «lue,   if availaMe, 

can be most  useful,  especially as an adpuuc,   to  dextrin  i„ the manufacture of 

re-wettable summed  products.     !!horo misture resistance or high strength  ie re- 

quired,   polyvinyl  acetate „ill  te  the  preferred adhesive. 

Building products 

98. Many types of adhäsives are used  in  the building industry of the United 

otates.    Here, „ in a develops   country, cost  is . key criterion for the 
selection of adhesives» 

99. One of the cheapest   buildin,  materials  m  the  United States,  ,ypBum 

board    is made by  bo„dl„c hydrated caloium ^^   ^  ._  ^ ^ 

with the aid of dextrin  and  o.her inexpensive adhesives.    Additional  adheetve 

» quired for the  3; Plication of the paper facm,s,   sometimes  for replacing 

nails   in fastening tho board  t, the studs,   and also  for finishing  the „al!   to 

present a smooth appearance.     ,or the latter purpose,   both casein-based joint 

-ment   (dry)  and polyvinyl  acetate joint  cement   f„t,   ready-mixed) are employed. 

100.     Olass wool  insuJation  is stu,  another adhesive-bonded product,     "henol 

formaldehyde resin has been found to be the cheapest adhesive'that meets th. 

needs,  resistance to heat and humidity,  of this  product. 
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101. Replient flooring,  typified by vinyl asbe.to. tile, ha. been cowing ,n 

the United Stat« as a •.«• of cowing concrete, partioleboard or wooden sub- 

flooring.    A variety of adhesive co.po.xuon. are «ployed,  «any of the« based 

on petroleum-derived asphalt.    Sturai bituaen. would al.o undoubtedly be .er. 
viceable in this application. 

Shoe« 

102. In the developing countrie.,  particularly tho.« with cooler oliate., the 

•hoe industry will be turning »or« and «ore to adhesive, for .akin* product. 

Simxlar to those used in tho United States.     Adhesivas are used for attaching 

thin soles  to uppers,   for bonding fabric to  leather and leather to  leather in 

the uppers,  and for manufacturing built-up heels  and b.xtoes.    jfeopren. rubber 

and natural rubber are  two of the most  important adhesive materials.    The rub- 

bers are utilized both as s >ivent oements and as  latexes.    Natural rubber i. 

Wei, to be available  m at least some of  tho developing countries.     It  is an 

outstanding adhesive when  properly foliated,   and should be adequate for -O.t 
applications in shoes. 

HxaapleB of development 

103.    Borden Chemical Company has had considerable experience with the manu- 

facture of adhesive, in South America.     In Brazil they started with casein 

glues,  then proceeded to vinyl acetate-based adhäsives,  phenol formaldehyde 

and epoxies.    Rhodesia has  a pilot  plant for *he  production of vinyl  acetate 

monomer,  but it has been necessary to  ..port   this essential   intermediate fro. 

the United States,    -poxy resins a,e  imported  from "urope.     r„e Bungeborn 

Company makes phenol  from benzene supMied by  : etrobras of Brazil. 

104. Borden obtains formaldehyde fron methanol,   which  it makes from bunker C 

oil by oxidation.  They  are now progressing to naphtha reforming for making the 

methanol.     In Argentina,  on the other hand,  formaldehyde is made fro. natural 
gas. 

105. The use of cas«m in adhetives is decreasing even m Argentina, fow»rly 

the  leading exporter of this  product.    Casein  is  still being exported to the 

United States as a binder for the clay coating of paper, but there, a. wU, 



"••« Mi» of 3aeein „ „ /       »»«»Mo..   Th. oht.f r^on for 

iO*.     ÎVofeasor Ban 3,   Bryant of th* n«. 

wo-, for <„a facture of pl      
bU2 1    " Ve,T ,"*U •dbe— <•-»- 

(Tai«,,,. P ^°d "nd °th8r «"—O — Products i. Chin. 

107.     There are  »bom  nineteen plywood  Dl«t. - _    ., 
Tho.e ,.!„,. ;iocl  -K 

P Jr"04 Pl"tl <="r«tly active i„ Tiiwan. 

«»»* luBbcr t0 th. .,"T t    "     ,  ln t:'e r°• °f '^ "4 M<""^«> 'nuea otates.    Curren ti«-     T«< 
of the ta.ri<l„ Mrket   f 

,0ntl-   r»>• enjoys about   one  fifth 

the rv •*.,.    7ho !ìc„JbU„ ;; ¿^ •h1]^"1- —W* Ply-od manufactured in 

cauae of ,h„ „.„ of plnooi r^ZCZZVT*r1,^ ^^    ^ 

-t.r ro.i.,„, ,„„,„,,  nQar .„„J"'    yP° " •nd '^  ni  <non- 
,.,      „ k -he Mn'"' •* " «'ended urea reein. 

—  » not extended „uh lh. ,   n,ur "l " °Xt^S1V0 t0 l^'.   '*• urea 
with emm flou._     riiis "  "  '3  "> the united State,,  but rather 

'•~M.. of China an, „„„„„.,  .     7\ tub"0" •"  «« » -»-.ted in the 
»••»«wnero   m  countries   ->f c;/-».,*»        *   . t,,,n  „r . tBB  JI  «-»outheast Asia       if  i « U/0  of tapiocn and furm-hr«  *k rwv A8ia.     it is  a rela- iurni»,nc8   the  erniari   1-^.1  

^    ^r^   loc*i  source of starch. 
10),     7jie only  technical   « «»¿.y  lecnnicp.l rcan  in some olvwrvwi  ~i     * 
-iv«„ A.       » .'i/WOÚ   plants    la    lilcfllv   tn   v«   *u 
ilJter»   who has hi« own fornul-ti«« #        , y 0 the «lue 

''«.or  plante. P^J^od,  probabl;  not shared with  the 

HO.     raiwa„ i, ft principal  . 
i-,., «^   i.  L.   , «^ea m the Far ^I-ist an  = -«- u 
1  «-, hy^oeleotric ^.r.    ,,.. fwtui ^   " • «»» T it. 

«T hand,  „ la;x)rUd from «^    .      nenoi. on the 

m   .-.iw^n,  ho^v.r,   th.r-  .«   l,-a.   ,„ *  "«»roch.«!«!   i„du.try 

"O" PLwood plMt. wd 3crb ;4     °
UrCe" 0f f0•ald"^e —^>e.    „,„. 

»«.  «  »» PUnte not  oonn     ^ .^^ -^-^   — « -*.!.». 

'oUowin, re.i„s!     „„ fo[T,ad hH "      "»»'«».« which ^oduc.  th. 
urea ron-ildohyde. aciamme f-.*n».i^-i. ^ 
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HI.    In th, Philippines,  two American companies hav„ „,    •    , 
Phonolic resin.     In ^ p ~° hwe Pl-t. for raaklng llguld 

•.ral RepubUc of 0er3^;      ^^ <*"»1» "•» i- imported fr,3m the 

-on1: r::::1::;;:;:; ;::;;: ::;;::? °—-—- - 
surface of corrupted ¡a•*     "hi, "* al°"Ì,,ÌU" "" t0 the 
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Conclusions 

IH.    One can see that  in both coatings and adhesives it  is possible to take 

advantage  of the materials and resources of the region to make  products which 

can  he utilized within the region.     The coatings and adhesives  technologies of 

develóme  countries can be  greatlj  simplified compared  to  those employed in 

the  United States.    The economico  of production on  a small  scale are  favour- 

able for  polyvinyl acetate,   alkyd resins,   phenolic  resins,   starches and dex- 

trine and animal  «lues.    With the  aid of unsaturated oils  and natural  rubber, 

if  these are available,  one can adjust  the technology to make almost all the 
desired end  products. 

i'-:-     Initially,   the petrochemicals  (and/or coal chemioals) can be imported. 

As  u petrochemical  industry is built up in the region,  phthalic anhydride, 

vinyl   aceite,   phenol  and formaldehyde can be among the first  intermediates 
to   te  produced. 

IIe-    Ooatmrs  and adhesives are only two phases of the polymer industries, 

aionf with plastics,  fibres,   and elastomers.    The equipment and technology 

!   r making these few resins  is applicable for many other polymers and end 
, "oducts. 

11*'.,     "here does  an entrepreneur or a government in a developing country go 

f-r  technical  assistance i„ building a coatings or adhesives industry?    There 

ire   two mam sources of information. 

H First,   many chemical construction firms have package  plants, so-called 

"t-irn key operations",   in which everything is  prepared so  that  the user,   in 

theory at  least,   need only turn the  key  to start the  operation.     Obviously, 

tne ,.ne with which such a plant can be  put into operation  and can be made 

functional  will  depend upon the experience and skill  of the  people who must 
o -erate  it. 

11"'.     The other source of assistance,   overlapping and complementary to  the 

first,   LS the consulting firm with relevant experience.    A  list  of chemical 

insultants qualified  to handle a particular topic may be obtained from the 

Association of Consulting Chemists  and Chemical pincers,   Inc.,   52 tut 4lst 
Stroot,  Now York,   Now York 10017. 
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H9.    The chemical construction ccp^ic* „e imQaXl9 mTB mhu %Q pr(mde 

plants for the m^ufacture of phthalic anhydride, vinyl «et»te,   phenol, 

and other basic chemicals.    On the other hand,   the consultant, arc better 

adapted to provide know-how on manufacture formulated producta,  8uch a* 

coatings and adhesives,   and e^ecially on taking advantage of local raw 
materials. 
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