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Introd:uotion 

))ur1ng recent years a large e.J:Ount of inYestigation has been 

·carried out in ragard to tho utilization of sgl"icul tural wastes. This 

is probably, in a large l art, duo to the realization that 1noreasod 

eeoncm>iea through the uso of all tarm products are osoent1al to profit-

able agricultural enterprise oven as b~-produot utilization is to 1&-

du trial enterprise. 

Agricultural wastea if'orm a prn.ct1cally ino~haustible source ot 

cellulose. i:)traw, corn atallts, cobs, and cane r esidues are stes 

which a t present are used but slightly. In fact they aro often a mrl.-

sance. Cobs are used as a fUel, but there are vast qWllltitios ~hioh 

coll.ld be purchased at a very reasonable figure. Oat h\tlls have bee:n a 

large wast~ material, but increasingly l arge quantit ies ure being usod 

for the production of turfUral. l'urfural is an interesting substance 

from a a.ste utilization standpoint. 1 t sh0t1s what is l)OSsible in this 

f ield. In 1922 it sold in ama.ll quantitieG for ono doll.ar or more a 

pound. ".L' Od:iy it can be purahusa<.1. in tank oar lots f'or less thnn ten 

cents o. pound. 

OellulcsQ 1s ono main raw material involved in this investiga-
1 

tlon• ~resol is anothor. lt may bo purchased for lasa than oloven 

'~oniis a pound. It will be discrossed further in a. succeeding chapter. 

~he basis tor thie worK is tho reaction between oresol, and 

cellulose in the presence of sulfuric acid. ..hen a mixture of these 

thre~ &ubstances is hentod, n r-0taetion visibly tnkos p l ace. Jater i s 
giV611 ott, and a thick blnok tlu1d is formed whioh aolidifle on cool-
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ing. ihis mass may be dilaolTed in sui tabli\ solvents and used ao a 

lacquer. 

'..!!he purposa ot th1s iJXYestigation is to stu~ the lacq_uors mad~ 

from this condensation product, abi to determin6, as tar as possible, 

whethor or DOt a suoceaatul lacquer rtiay be produced. ·.che chemistry of 

tho reaction is complex and will not be considered in this work. 
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H1stor1oal ~eview 

Although the use of lacquers in large quantities is comparatively 

recent, thoy have been tmorm nd used to a limi tod extent tor ~ good tlUUJY 

years. ~he earl lacquers were not very satisfactory. Hitro-oelluloso 

teohnolog waa but poorly dtlvaloped1 and. i.he eupply of eolvonts 7as very 

limited. ~he aolvont used in the early laoquors ~"116 tusel oil, ab~ 

product o:t the alcoho l industry. 'the leoquer industry aa 1t exists today 

is on outgrowth of the .. orl<l .1n.r. :1.'ho lnrge quantities of n1 tro-collu-

loae explosives manuf actured during the er nd the incl'eased knowledge 

gained t hrough rGsearch advanced cellulone-ni trate techru>logy considel"-

ably. i hereas the esrly lacquers were mado from high viscosity nitro-

cellulose ti.hich is capable of producing only a thin film of lacquer, 

most of the laoquera of today are ma.do of low viscosity products. 

The large a.mount ot solvents needed tor the production of s~k:e

leas powder toroed t he solvent industry to develop ne t18thodo of produc-

ing the old solvents and new ones whicl1 .rere superior. ii th the end of' 

the war two hi ghly developed industries. tho nltro-oellulose and solvent 

illd.ustries, had but little outlet for their prOduota. It was very natural 

for thom to seok a new outlet. It was indeod a propitious moment for the 

development of a l arge lacquer industry. 'the automobile i ndustry was 

s eeking a bettor surface for their automobile bodies. Tho old mothod of 

finishing took :from ton to twelve clays and required a large w:ount of 

spaae tor drying. 'hen a satlsfaotory 41.cquor was developed, it was 

weloo~ by this 1nd.untcy lith open arma. In 1923 less than one peraont 
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of tho automobiles in the United .:>tatos •re :finished \Tl th lacquer. while 

by 1927 this hnd increnstd to over ninety five percent. 

Up to the present t1ma it has been iI:.rossible to produce a satis-

f actory black lacquer usi a nitr<>-celluloso base. As most of tllo 

fenders arul rwming bo.ards ot autonobilos ure finished in bla.ctt, 1 t haa 

bean tmpossiblo to use n nitro-cellulosa base lacquor on thom. This has 

turned the nttantion to other rosins and piastics. ~he plastic product 

obtainod from the reaction betweon oellulose , cresol, and sulfUric aoid 

has posaibil1 t1eg in this field. lt has a very dark color and looka as 

if it ere black. 

~ut few investigators have studied t he products tzhlch result from 

the reaction between pheno ls or oresols and cellulose. G oman patent 

issued to uustan 1~authner ( 3) oovera tho invention of such a condensation 

produot. The patent states thnt the properties of the products formed 

depend upon tho temperature 'lt which the reaction is allowed to tako 

pla~e, t he rolative ar..ounts of t he 001uponents, nnd the ount of condons-

ing reagent used • .c;i ther sulfuric or hydrochloric acids mq be use<l as 

oo?lllonsing roagonts. '.t'he temperature at which tho reaction is carried 

out depends on the typo of product desired and t ho air.ount of acid used. 

By mixing the various components in the oold and grtldually rais-

1ng the temporature there is tirst obtained a fluid product. As the 

reaotion continues, t he fluid coos over to a plastic masa, which wi t h 

f'U.rthor heating goos to a hard resinous body. For the production ot a 

fluid product t t ake a rnixtnre ot one thon:silnci src,,ms of phonol, one hun red 

gramo of sulf'Uric a cid, and three hundred tifty gram» of cotton or wood 
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saw duat. hen these are heate to seventy tive to one hundrod degree• 

c. a distinct reaction ocouro, and on pouring the substance into water, 

it shows a black eh en. this aub~tance 1a soluble in alkaline solution 

am may be usod as a aoap. ~ho solution 1e preoi p1 tated by the so.ltn of 

the alkaline earths and tho honTY cetala. ·the fluid product become• 

plastic upon he til'l8 at a t emperature ot one hundred fifty degroos . It 

becomes hard when ho ted above this teinporaturt, and prolongod heating 

at this higher tomperntu1'1t gives en in:tusible resinous mass. 

The fusible bodies have 11 conohoidal, block glossy fracture, aro 

insoluble in water , ¥rocarbona, carbon dieuUido. ohlorotonn, and 

turpentine. ~hey uro sol uble in aleobo~, phonol, ether, acetone , a?¥i 

glacial acetic acid. ~he solubility of tho mator1al depends on t~~ 

length of t e that the product s are heate • ~he longer they are heated 

t he moro i nsol uble t h y are. 

~he plastic bodies be obtained dirootly, as it is no t nocessary 

to go through the f luid state. In order to obtain them diroot~, the 

phenol and sul.turio noi d are heated ar.d. the cellulose gr·.dually added. 

~he product ao obtained melta at from seventy to one hundr decrees. 

~he patent states that t hese products lil8Y b use ln the L".3!1Ufao-

ture of l.acRuera an v mi hes, a?l<.l !or the rognation ot poroks 

mater1 11 alao lone or !n ruixturos of pl stio , torials. ~he claims of 

the patent r o: ... he inverition o:f the manufacture or a reoinous condensa-

tion product trOJtl cellulose end phenol with a mineral aoi as conderusa-

t1on re geDt, and the productior ot the pla~tio oar.dons• t1on prcduct 

through tho fluid otnge, ob lniJ,g the final product by heating. 
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Another patent issued in Great Britain to GlaesBon (2) covers the 

preparation ot a similar Clatorial. '.fhe h older of this patent used wool 

or wasto in his proparation. His m$thod wa~ to treat the wood pulp or 

waste in n solution of t ho phenol in water. alcohol, or bonzeno. After 

the reaction had prooeoded as far as it would, ho separated the excess 

cellulose. ~he resin fUB then sopar nted from the excoss liquid which 

oontuined 8IJ.Y unreacto phenol . Hia claiM woro that t he product may be 

substituted tor ll3.tural resina, pitch, or asphlllt. It ~ also be ueed 

aa a eizine matorial. ~ontion ot t he work of these men is mado in 

r tural •osins ( 4). 
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et llod of proooedUN 

The first resi ns uaod in t hi s 1nvestieation ere mado i n t he 

followi ng mnnner . One lnUldred grams of oresol and t en grnms of sulfuric 

acid wor e plnce<.t in a !our hW1dr ed oc. beaker and wel l mi~ed. A smnll 

qunnt itJ of oelluloso s Qdded to t'10 rni xture, and tbo whol o wao grad-

ually hosted unti l tho mixture began to react. ~hi occurred at a te~ 

ere.t ure of f r om seventy f 1vo to one .lnmdred. degroes c.; . ~ho sanse darkened , 

and wat er and oresol v:iporf.i ~Tero given ott. :i:ho tcmpera.t uro was g r ... dual ly 

rai sed. nn ~oro oellulo ~o i ncorporat ed unti l t hirty t ive gr:.ur£ tad been 

added. ~h f inal te~~orat\ re ras one hundred sixt y degrees. ~he entire 

reaction t ook: from one hour t o ono hour Dd a half' . P laBtio a ere !!".:::de 

ill thi s manner from filt er paper and sulfite JiUlp. 

~his mothod of nnldng the pl astic n:ass wss rather unsst isf ct ocy. 

~he r eaction require~ consto.nt ttontion, a.Ld t he c resol vaporo eTolved 

;ere very un11l easant . 

1 t was d.oo1deu. that the plastics might be produced in an autoclave. 

Plastics wero t hen n;ade iu the eut ocluvo at fl prossur& of e i gl11. pounds 

of Gte • . ·.rhe qu:intit1ea ot mat e1·ial1 used .ere t ho aaroe aB 1ero \.iSed in 

the f i rst met hod. ~h se products, hen t ken fro t he ut~olavo. l3d 

conBi dorab l e wa t er over their surf1.aco nd were t hca.solvee littuido a t 

room t on!Perat \;roe . llcmevor, when t hey e.ro gr dually he ted to one h'l.111-

dred f i f t y dogr oo • tho a tor "' s a.riven off. hen tl'.ey wel'e cool ed t hey 

coul not bo d1sti~shed f r om those produced by thn tiret method. ~hair 

pr operties s l acquer , s o t r Q.8 oould ba detorrnined , ware also ident1~ 
a l , 
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'i'hi:s n:0thca. ... ~ tbon -a&~ f v l" .,lie rw iu:l :i.· ti!: tl o p t.43tl pro-

duced. UOl u·ud 1At:mcb1.:.l vortl trioO. ~ ocM.-0ntH~ti(;n ft.J.Qt~euw1 '!Ju Ii 'i.i'u .. ~ 

ro c t on < 111 not taks p ..wc•1 t~ v nJll: uohtlu •l!t tu.i.r;. uwliilol d.1.V c:ndo 

'lro'tlJ f'111;c· .. l pot<• u.lf'i tu pv.U1,. ootil cQ'b ; '"4il cl>.'l; otaltw., l"urt'lrrol 

~8 ad.tied. to 0t O~ tt~e be. t Of t ho ~ult! to ,1;1Ulp }llastiOO, l!he U~\\l.l'G 

wero hob.tctd., nd t ho l'•>B!MU}l c~~ol nllo od to r · ot wlth t ho f\11~ta· l. 

ThEt ~ou.~t f turtural add wo.~ tcm ~r ' a ... o batc:1 w H'C./r .• 0110 hut,. 

ared sr.w"::3 of qr s-01. 

ll o! the p1a h~ l'r"Dt\\HH':d •ro!'.'f.> rather l~d :mu. hd ttlo. ~hey 

-m>re r,r0t nl in a corn w ll :,.ud. QJ.e~?l\l' . i n ~ soh·ent to .. t}.._~ produe f.1on 

o:' u J.e.cq.uor.. ~hlll l.rtcu-t;uor a avpl1ed 1..t.h L\ lilbor:; tQ~ t;;laao s1 rn.11r 

CUD• t.. :rui·tablo concont-r.,t1 . 1. ot plnotio 11 SO LVO)'i; tor thie inott ... ocl , 

one part ot pla tic to t:tv-e i·~J."t· ot aol?ent" uak..:tll o ~ulYl'fnt mt.:f i!'ound 

to bo tho moat o· UtU'u.cto~,. Pit0 P..U watt e !Jcd. r~l o t .nth"tlly. 

~he .,pray grul r»thOd Of apL lJU4 {.~0ll j •~V(IU to be tro~blOGQl?Mt GW 

unrolio.blo. c1st'W."e fr the · ir ® lli' iee un ~he uurf:wa B!:'d ru:ino 1 

1 t. · ater bbloa .f'o~ tm er ti! n :w r-f ce. '.l'h'~ ·e ' oula form crate:ru on 

thi CKOl" GOlu ti Oll no t hen u i.l,. l t '!Ot•Si t a. ot t '(() 2r.d 0 

ono h0nlt' 1 art.s ot 

tho Gurt CG to he 

olvq.n t to CJJJO o! 1Jl.t\Lttic . Tbio ool\ltio WMl l ov; :.•Ct..., on 

llo '• \ to p avon\Y• fte r it hau dried 

anotht:u• ourat. o ld uo a:&Jmlfod. P oot ot ~h:> Jlf\Ml~ rero bnk:!Kl 1hat1 thJ;:! 

had «rie • ~·h&y oro pl ~~ i n n aoo.t oleotric vvon ant t.'1 hole ulo. l:! 

110 t J to · tem:ern&ura of 1250 o. ~h10 toolt t;Mr "t..y r.htt1 t !I'._ ·.:h1• tO?.a>" 

emtu:t'O u tnt:Utieu. for ono rumr. t t.he ond ot thl A er1o4, th.a 

J•anale 1oro romO\'od ®d nllCAVG<i to oool in t hO clr. !'i a otJS ot r,. l -tun1111Jd 
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iron wore used ao tost panel•• '!!hey wero rubbed. down w1 th sand-

paper bet.ore the locquer w a applied. 

It wan d1ffjou~t to dotarmlno tho exact p roperties of the aut"faoeo 

p1•0 uced. one ot the ;unelo would stund. rw oh bo1.1d1nr. 'l:ho hardnes s 

of t e surface y;a tested by scratoh.inr, 1 t w1 th tho tlnmb nail. t>ome ot 

t he p elG era o; r.osod to the "' 1.her to cletennne how woll tho sur--

facou at~od. ur unde r t lto otion ot 6UI1l1ght. an r · in • • 
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JJ$ta 

A series of rune were me.de wharin the composition ot tho resins 

and lacquers were varied by oh82lges in proportions and ingredienta; the 

conditions of the roaotion ware also va~ied. ~hese are included 1n 

t able l page l3. S: ho first five l".lll8 were made under a tmosphoric 

con<11 tions. All of the other6 were made 111 the autoclave at a pressure 

ot eighw poun<is ot s teum. 

'the oreeol and acid were heated to ono .imndr od degrees in runs 11 

3 , and. 5. ~he oellulose material w.ae gradually added and the temperat ure 

raised until the reaotlon was complete. ~hie took ono hour nnd a half. 

'2he orasol and ncid wore heated to one hundred fif ty degrees in runs 2 

and 4 . O thennse they were tho same as run.· l. In the n x t set of runs, 

the plastics were h nted to one lmndre~ fifty degrees ttor t hoy had 

been removed from t he autool av$ t o r«nove moisture. ~he water was drivon 

otf ot plastic 7 by· allowillg i 1i to stand on the hot p late for twenty 

tour hours. ~his plastic ~as softer than no. 61 but the laoquor was the 

some n:f' t ar baking 1 t . :Che umount of sulf'i te pulp and t he timo Of cook 

were increased in run e. 'this run took two hours. ¥urtural was added 

to tho plastic in r\'lll 9. '.t.'.b1a plastic guva t he best lacquor which w~ 

obtained.. Gorn eoh and sta.lks were used 1n rw'UJ l2 and 13. '.l.'he time 

of cook ~s increased to two hours. 

Plastic ll 1&13 tested for solubility in varions eolTonts, A table 

of solubil1~ follo e • 
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~able l 

Etteot ~~ 09os1 Uon on Cresol- Cell ulose Lt\oquora 
Run Crosol Oelluloa Condona1ng Fun'ural Julv~nt Msaults 
no. Heurso~t 

1. lOOg. 

2. lOOg. 

lOOg. 

»'1 lter 
papot· 35g. 

Filter 
E P4! • 35g. 

i.JUltito 
pulp 35g. 

none 

none 

non.e 

D. J. 

.B. t;. 

Poor 
~>floO ·.pooed 

Bott er 

~ulf1te p none !!. • l.l f.U'!lO B 3 
~--~~-~-~~--R-~.~~~~----- -------~~~B~,~~~,&~!....,.•-__.-B._.t~t~e~r--..~-~ 

lOOe. ..iult1 ta l'Cl 
_______ 't,FulP 35~. lCg. 

very little 
r fl§Ot.i on. 

6. lOOg. Juli'i to H;.:l.Jo4 none B.u. flftlne as ~. 
________ 12 ... '!!"e 35£. _ _!Q. . .-.;·-----------------

7. ult! te none B.S. ame aa 6 . 
;p lp 3fic. 

a. lOUg. ..h1lr1 to H2.,04 none lnoonnleto 
----~----~~-u_1.p . ...;;.50~e~·-----!Qf.~.~--~~~~---~-~--l:!..f\2.t1~o~n~,,__~-

10. lOOg. 

. 1'~1te 
pulp Zoe• 
~ult1ta 

u ... 0 
(.., og. 

uono 

B.~. & Best surfaoo • 
1"tu:ful"n 

11 reaotion. 
______ __, __ ........... ~·o;;ln ....... 3_~,..'l. _ £9.f~---------

u . .. 111 fj te 
pulp 35r.. 

lOOg. <.:oln • 
~---------------c~ob_s , 35g• 

:J:Cl 
lf?S• 

nono Vory little roaction 
l '.Oret th ITT 1.a. 5. 

ll2~04 ~rg re i~e oi' unraacted oobs. 
!Qt:_.. __ ---------'------

iz. lOOg. l. orn 112 o ... 
"talkS J5th lOg . 

! ... ~iue re5\due ot' 'nroact~ 
otalktt. 

lOOg. ...ul.f'i to 
l,JUlp ' Oge 

0. 2 g. ~ri-~r~o.;rl-phosphttte u ed 
as pla~t1cizor. ame as ~· 

•B.s . Bnttel1 te solvent ,. 336 



.. 

14 

Solubili~ of plastic 11 

Petrolo\1!11 eiher insoluble 

a tar insoluble 

:Jult'u.ric ether s lif?'.h t iv soluble 

Alcohol soluble 

.Benzene insolublo 

Ji: t hyl aoe t a te eoluble 

Ali.\Vl ace9tate soluble 

~thylene dichloride fairly soluble 

~·eat pan'318s .t>unels were prepared from var1ous r&Sins and e> 

posed to the aun and ruin. panel made wit h resin 6 atvl bakelite 

sol vent dicl not stand up very well undor two week8 ~posuro~ One made 

with tu~al in th.9 aolvent !rom t he same resin stood up bettor. Resin 

ll gave good results when thenflow" method wae used. It did not g1ve a 

las tine surface when it vas sprayed. 
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iaoua 1o:a 

'"'he r- astio trc tlltilr p~pe .. ti "o poor sur1'uces. on aging 

1 t o.ppa.rontly deoo~>O •JU, of lJU.rple u.ust covered the eurtaoe. 

!h~ p la&t1c, \Yhon ulluwed to l..it;tl in lli:. atmoaphare. showea. tho o 

pror-e'!"ty. R~ v.ar, t ~·· l~vinc ct;ocl for ~ •• ul th, this l'lanic ga•e a 

eu.rtace .hiCh di not d60v , ooo. 

The plA~tics mn a tror aulf'ite pulp did Dot sho this deo<1:poa1-

tlon. hey l o gave botte)' ourtacf.'a. 'J.'he were harder and brighter. 

Th hardness of all or t he luct.tuor wac inoreo Oil b,y bak:11}8. isalting also 

inoreaa&d t he bri ttleti a~. o t cf t • .\4l't~c 6 prepared with tho spray 

gun wera t:nsa isf ct~ 3 bee uue o! tho nciaturo oon~en ation and the un-

eve11noss of tho :J-;n t.100. ~ho 1. oie~ure ~ o t h o ri'ace rout;h and pitted. 

L!oiaturo con<lsn3ation , uu tho in r <m:.>l o ~hon baltoll te eo.1.vent was 

uaed. hon I!\Jl aoot tu '~ U3~ , the cquor drie~ ao elowly tlmt it 

waa also difficult to obtain a coo~ s~oco. »y tc.r the beat re1ntlt 

were obt inod by !'locdh anul " th tho t • ck lacquer previously 

eecribo • 1h1a oethod. I> 00.ucou c. ~r:ootb gloo y &ur:t'Atoe tr e trom pits 

and rou ;hnaaa. ':L'he iJcysioal vropert1os ot tho surface wore turthor 1~ 

prov ty dd1ng fro tell to t~onty porcont or rurfur l to the bnkeli te 

aolTent. ·xhese surf ,cu o.ro nroch • r, ar d 1::01·0 p lust;1o t.h/,Au thone 

obtained with bak:elit e solvent · l o:i'l. .'any o! tt.e J.utter we1·a o brittle 

th t they oh1pped eaail • 

'.rhe resin hich i•:-!ld·.lc d tu osst 1 n uor f •ct1 all st· p oiut 

waa oo oaed s followd 1 
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Cresol loo grams 

::Jul1'1 te pulp 35 grmna 

8ul:tu.r1o acid 10 gr 

Vurf'tlral 10 grams 

~he furfural waa ad.dad aftor the reaction uith the oollulose was com-

plate. 

Go~tfried, who wae working on a orosol turfural l aoquor at the 

time this work was 1n progress, noticed thnt cresol turf'ural plastics 

made with noid condensing reagents gave resins which were rather insol• 

uble. ~hia was not the case with the above plastic. It was suffioient1¥ 

soluble to give a much thick.er &olution than could bo used as a lacttuer. 

~his p lastic when applied by the " flow on" method and with a 

bakeli te solvont f'urfUral solve11t gave a e1:1ooth glossy surface. i'wo 

weeks exposure to the sun and r~in took the gloss off but diu not hann 

1 t othe1"\V1se. It was possible to polish the surface again with an oil 

pol~sh. ~his sur~ace wus slightly brittle but not ~ore so than the 
I 

finish on eiectrical conduit a11d outlet boxes. 
I 
1 Laoq_uers made with plain :tilter paper or sulf'i te pulp plastics 

gave surfaces which crumbled on weathering. ~hey also beo~ bri l tle on 

aging. lrhe plastics from corn cobs and stalks were so contnm.inntod wi th 

unresote~ rpatorial thut no attelI!J')t wao IDAde to use them in a lacquer. 
I ' 

All of the surtnoes produood. appearod. to be black. ~hey gave a 

purple sheen when light was reflected from them. ~he color of the dilute 

.iaolu tion is da rk purple. 

' j 

A,loDg period of time is ro~uiro~ to detert'line the lasting qual-
f 
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itiee of a lacquer surface. ~y t he tl~• t hia work had proceeded far 

enough to ge t aatisf otory aurtaoes, Y8'f7 little time was left in which 

to teat them. ~he t eats which .ere oarri d out did, ho•ever, show two 

things. ~he "tlow on•• cetho<l is the moat 1ui table mothod of appl1oa.t1on, 

e.nd the ctual1 t1' ot the aurtaoe 1a lllloh ir.:proYe by the addet1on or f'tw-

tural to both t he pla tio and tho aolTont. 

'i'he lacquer would probabq be turthor 1mproYe by tho nddi ti on ot 

larger quanti tlos of thia material. I t an excess of turturnl were added. 

to the plJiatio 1 t ould react with a l l ot tbs e:xcess ore sol. J t would 

not be neceeoary to remOTe tho exooss tortural. tor it could bo Omi ttod 

from the solvent. 

:t:he ' blush " !ormecl by the water condensation i n t ho ap y method 

ot application could prob bly be e lir.tinateJ by a proper blending ot aol-

yenta. "Blush'' 1a praTent by the ua ot hi h boiling solvents in 

combinati on with tho l boili onaa ( l )• .rurtural 1n larger quanU-

Ues might prave to be euooess:tul i u this connection. 
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Conclusions 

l . 
I 

It i s possible t o make a Guit&ula black lt!.o~\iar from oresol-

cellulose plastics . 

2. ~he lacquers are 1roprovetl by the add1 t1on O'I 1\ltturel to the 

p l as tl ca. 

3 . 2be lacquer 1a be.st applied by the 11 :tlo·i'1 on" C>r "d1p" roothod. 

4 . .Bald. impr~es t.he hardneos o"f tho aurt'a.co rroduoed. 

5 Corn cobs and s t a l ks are not sui tab lo ruate:rials f or l!l.llkinc t he 

plastics . 
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~he ut1lhat1on o~ a.gricultural W3 te product:i for tho production 

of laoquara to bo used in the automobile industry t111J.e 4l1l outlet in the 

possible proouot1on ot a black: lo.ol.{Uer trom cresol, cellulose, and sul• 

turic acid. 

'j!he creeol•oellulose plastic was mnd.o by hoat111g a mixture of 

oresol• a cellulose material, and sul1'ur1o oid, either under a t.moaphoric 

cond1t1ona, or undur preosure in on autoclavo. 

b1 ibe odd1t1on ot turtural to both tho pla;.&tic and the laoquer aolvont. 

Baking tho lacquer after 1 t w s dry inoreaoed the hnrdness ot t ha st\r--

taco. 

Further wor k usin~ largor quanti t1os ot i"urf'ural 1n t he re£1n ie 

reoom:iended. It would also be wiv1sable to subject the panols to lol16er 

tima tos ta. 
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