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vorslog on the ooms preblom in Indmipgshason. . The oa’alysto of Dr. .'50210.{31
by [ (&Y

eould b0 vory much improwed in thiz mannse, and by deersesing tho rosetion

10



vtémpsfa%m;.-r o6 soix’aiai- ' pngms's. ' éoiilci be flé‘eh’mvéd.

ba Reactive:i:ion

i:he oemalys‘s;' .

Ai‘ ar whe waxtraeamn oi‘ 'l;ha

cnnam:.ﬁd zax.alja‘b tmd aﬁ’tez‘ a. Grua'msut ';Ji'l;h hy&x'og»an H; beaemna ao

yJ"OpﬂQ?iG cha’s .c"; bm a ccm&ac

R r”l'hh ﬁil’a

..'!: “5111 no'z‘: bacoms- homoc

(;ozvsous any rove ai‘ A ba*.ng xwltsd c“m t-ﬁth oxy an, bcoauae *:ha nee-, ‘

o.,sw,; %c.n;:a*aﬁwe i. not '-ewc él.

Homve r, Xw

alag}xi: .s.,dmzmg

2

(anﬁ %his 3o e.lso Kown of‘ o*h:a- cate.l s‘as) mnh vewy csilu’aeu aix it
l" :

oo be nada insonsitives

for any timg ond then be

gcn@aus MB- :

Ce Snscial ﬂc?tcd mta"vs»s- Som ce ta.!.ys 8 h'xve be en mslied,

rmi,oh may have ain a&vaﬁtaae aom‘va o

>

-. fn addltic

~awgenic producss a conslids

percont in the fractlon 200-300°.

cymthogis of estors or
5 .

Tha elagsirior

abous on improvonant of ‘I;hr

precarkion did pet cous

20 Trogipite

Jivas . clearer D'.‘luu?;‘.':,’

tion~Catalys

‘with T'm. .

1% cen t_hen oa hzmc:...ed 11:1 tma az.r c:nd 8u01‘€3d

melved dG'le in an oxygsn strem %0 ‘& homoe

of ~.‘.all mmunta of' arsgenic to g.ll oaualyu'cs

Ono catalysh (3798) con’s::lmnv also

rable amount of

gstors, for a;:mp:laA 2325

Thiz iz cn izdicabion for o direct

sceond :ml Bing of
camonin synthesice.

inprovamsnd ol

For oudr oatalysis bthis

the euntalyst. {(WK17S).

It ig cbwvious that ‘°‘hJ pracipitation=catolysts on aocouny of

thoir large iawor surfaco oxd the :mn‘:cibﬁ.li""r of groet varietions in t:

corditions of dhwir crigin, arc vo
aleohols. A @ noatbtor of £

preelpitation catalyst (2643}, which

agst, poak

11

vy promising fom the oynihesis of
valueg rosulted with the uwoo of

arc above tho valuscs oblalnoble
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1021
w’th i’used catalysﬁs.'

Thﬂ bes-c catalysb prodtzco& eo i'ar ig 264.: xv.ce‘;h 3.7 percan’c

a?umimzm axide aml abo'ut 1 pereem: po assz.um oriea. the remamder Fse
i :

Ib ehm‘es the disa&van’aaga of a11 prec:.p:.\‘:a'cxoq eaﬁalysts, ’chat 11, has

%0 ba nrecxpx‘baaed ans wa,_na.l wr&’“x very z'mra vza."cer (Sod_»f?ee). Ius

applica'&lon on a. 1arge scale 4a % herat"‘o’te nob p:‘actioal.

: i

Good reoul‘tu ha.ve ’oeen a“i;mnad m‘kn e nrecmi’baﬁion—ca’nalvs*a

m’xdo hy D".-. Sohomm..nn-(}pps.u (F::.. 1249), wh.;ch requ:.x'es only "ittle
*cya.,hmg and w’lioh can 'be reducad on, e.oecuzra of its Gu-—con%ezra s.'i: a

rolatively low tsmporaturs (220°).

beon dsveleped at, I.ouna, con"calnim .snal" 2dditions, es O 1 pe*cen’c

Sb, Wi, etc., mvcb probab;y w:.l'l goen surpass ths prso:.plise\xt:n.on cutbum

. - i

lvct.. prevﬂouzly cbtainsde

. 3 Scpeitiviby Ageinst Air C ' ,

- I% ic undersbondable that the reduced catalysts are ax-

'

vraordin’*rlly sengltive againet eirs It has been found thaet even thoe

vory smallest traces ingura the activity of the ea’-:a vats Thoy can,
- thorofore, only be transferred into the reaction vessal withodt being
domaged, by weang 'of coubaipers which aro specially built and filled

with a ccnp"em.ay oAJgsn»i'rea inest £oSa

~ . The damsgs dond by oxygen during the traxcfsr cppoars ncb

‘only in o somswhat hishor temporebure in the bogiunning of the gynthosis
Y g , %

bub elso lo'e fastor ineresse of Hsmpovebure dwring a longor perioed of

the synbheosks emd also a chorvening of the calelysts 1ifctins.
~
L D. Vorking Up of tks Produots
! . R B R A N RO NN

- Beside tha hydeccarbors mxd the slechols, wilch have to be

12
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prsduc&m pm-a, acms aud‘ahmr z'eoc‘kion pmcuata mth 'ab_a aleoho'is-

‘c fcsn Iu.cn am undess f‘wd e.*" px’e eaﬁ,mlso reeufﬁ.‘- o
f*‘ 100 und'w ’ca Py adtze{m v’&im ar-f: gret:sm; cmly in amall
;qnm'i:b‘.i;iaa az'o alduny&em md "m*.oms» Bs.co'«a s flzmrefome, the nrop

p**oduoﬁ?:m of alecho:-;u can stn wi: %h@ ;"s.., mm=£xl hau A be .we d of

lu P'm %i'm of nha Pomr maw'ne.l

\ fe R.;rrovu.l of Ehe asié.a hy ’mutralimtﬁ.on o L

- ™ - =

vI';G‘ cea bo dons by dissolved or solid alkali. Tho i‘é_?i)iti‘.’_lg‘ |
calts have %o bo sonqra‘ecd »nd T-‘as‘vzﬂd.. . ' - o
BT % 0 t’zo &glidg t:ill -bo- esmra.fmd oy uhB ex;.stmg sx.rplus rof -
dcohol i the asids are not removod end ths raw prcducﬁ is no¥ dls‘allled.

In this way, wo zot lo%es of eleohol and &Lhe proauct ey easily caueo

- -2’".052012. [ e B R,

The dmmidiﬁ" cavion can be or-la'bec) ii’ wa Odl“’j ou‘c a de— :

c-‘,uerificatiop,_ ao ..dl Yo doseribed bolgcw,

Tho removal of tho cstors iz done ‘approj;_ari&*‘ssly’ by soponi

Picavion. Troubing with sikeli solubicns while vigorcusl ¥y stirring

al fad a ot IOV
Qaw 2D m.““c 3 ot 2IBCC,

fized oz fablty aoid pelié. The rdective aldchydas of the product
boooro rocinous ond go ever o tho high Dboiling portion., In c.c:.t_:,ca~ sho
pobors of $ho ray waborial ars nod romoved, taojr appaar during tho
digtillation into cortaln boiling ronzes end will laber form aleonnls ‘

with sharbor c¢hning cnd asida. Vhorover thoso fractions are worksd up,

.13



vg.or exsmple, by sul*‘urlaaaa.on o. by mel‘cn.ng m_th & lcalies, aoa.ds v:,tn :

o N

sk o"ter cn....ns v ll ba iormed wn:.ch eontam.-.na‘he the proau.cts (adnera.ne,

"vodor). FOL csz"asun puz*;goses ‘i,he deuea*ha"zi‘wahon of'the ge*odue»s vs

voL naoeasary- aven undaﬂlwd,, .wv cx&nple vfhan hhe sy-'xol E‘ra.c"‘om !

boihno up bo 160" are to be worz:sa uc as varnmh solvenus e,nd 'th:a i

: aleohola have to be asuef* i‘ od cowpla oly~ or. \'hen l«s sama fracmon

has o be worlred: up for gauolme sz baa %0 be dehyd?c.wd at am \n

= creo.sed = mpeV'a’i;ure over ear*'bs. A removal of Ths astsrs is pvoba‘bly

algo not nsceasary whon ‘che gz’oduc* has ‘Lo ha ii‘sed as Dmse1 oil. If

1‘0 h_.gh boiling i‘actwnv shinll be usaﬁ aa wazes, Vhe esters in this

o e g g g v e s o vy B

m..., Fooverdunl 13, 1mp~°cve its nfopcr uie 3s

2+ Product Sopavetiocn ’ L

It becoms evidomt Shet en execd f::*ae"ionaﬁ::.on of‘ Sho -produsta

¢ . . i _:'“ . . .
is proctically indispemsable for all pv poses.v The frac siomabion in
tho ordinery leborsiory columns snd.dn e pilet plaz:t_cclnm in Mo '{E

Zoient for Ghese purposeds—asharp fracbionsticn is. im—

alevbols by the mo%hod of thnm boric aseid cgtorificstione .

o, Secpuration of The lowor aleohols L

Pho Xower aleoohols up o Cg arc practically ‘only pressnt inm -
tho Walor of ths product. The hydroearbon fraction conbaina sleohols.

ia noticenble quentities only frem Cy ona Tp Ho CG they can bo o=

v

moved fyom the hydrocorbens by washing with f: ', or aguaous solutions,’
» o op aquoous moldhinvol golutions.

This oxtyoobion ooours mora or less positively if we carry

cut o ds-satorificrtion of tho vroduct and wo wagh subscquantly the

1



1024

alzs'h 1’%!1 x?a‘i;ez'

R o» Bm-is ae’}.d m”‘thed

"ku &cohals Mcn o«,m% ‘be onmae‘ixau am;- FLY-CR ax*e so,aa’ced .

hw *hr cn"‘_ 2 d ms&iwac. ».f\ t;m,u tcs.mzem eafm appcraaus faz’ a

th *c: gk P’Aa of ::.0 L "mho’{/c."" eors?_-.ma cm= mnomﬁes:y ezpa“imnbs ~'

:;'i-?ﬁh ‘n:ﬁ. 'Suﬁﬂﬂiw Alzso ""a pmn’a*c bil Y ef who p oposed roCy el*no

e

' a” e zﬂ‘:cﬁi?'i@:wxcn ‘mbez' am wh@ borde. amﬁ a8 ,cqnfimn@d. Tha prin-

cc?.;:lu m:’ which i3 chowm izz,fig., 2.

Tho foliewing .oin};-s sro imporkant for the opplication of
25 p , 7 p

tha a.lcohc«l scpﬂ:-acion 0%

)

ThenR B9 initiod

~derfeelsonol il bo-froe fron noutral il oul;ﬁ_

o ~
© . Lpoctions are chorply cub.  Unless this is dons, cspzeially with
2 conbent of higher boiling subabancss, vao comod agouratoly sgpa-
V] 2y v

the moutral eil end the olconol
w11 condein tos smach of nontral oil afberithe saponificationt With

& gufficiontly scharp eul, o roguired puril ty of %he cleohol of 96~

: . =
57 poresat con be dbbainsd.  St111 oitromsly ifienls, in tho

n:*ascﬁt; cquipmont, L8 Ghe separabion of‘ o higrer aleqhgzsf‘-“ﬁ“s

Crom u-,: now "*L“L oline

2%« Tho oblaineblie rov yicid agroes cm,z'cmv;y well-with ko alcohol
contends doberminod by enalysic. The resifusl olls s practionlly
o0 of aloohol.

o o

X, Tis 190103:01‘* aivobolz hrvo o somewhad lewor molcouleas wedght Laun

Shoy should have corr&éﬁzonding o the bolling range of ths Lydio-
e bonse 1‘:\.’" Lo due to the ont ol Yho beiling poind by

the hydrocarbons.

16



o .Hydrécarﬁqn'

St

‘77k1’} éponificaﬁ;oﬁ‘water'”vl
| ~ |saponirication: -
gyo| - vessel .

SN 1S TSI . Heater|=

Esterification| | , glf
- vessel :

Alcohol
Cooler.

B0y | P |
Y : Saponification water

+By0g .

‘Alecohol
o+ )
hydrocarbon | __

: Y ‘ , - . rilter
- .Alcoho -BQO3 ester ' . R

Vacuum =<

Figure 2.- Alcohol Separation. Flowshect of Boric Acid Method.
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T, b’ th cas'oful cpermien szfmncied "‘"La 1@5536 in bor:.c e.eid. cazz

Lm:‘b wid hin nas'raw ;T:ﬁius :mich dc zm mzcx'o&ab uuon econon o
. an ’ P oF Ghe. v ’or’rm‘, un a“ ‘im:y uynozu, i’c ‘esn px'obably be dom :.u 500
: ,‘bo_ilzmm fmc iam.a Bt\sed on the e*;pems-ma rn.in spcmalcohc.w,

: 'mc wm‘thcﬁr. sm’;. \er bo cmphmd tm oz.o-fmlﬂ. ‘ A“pay{sz.cula;

" pAvand &ge wl*il bw s af i.hz—: aa*ceri .we:-:-:.on of " uhe c&co?*ols-

-

y.‘?-vati‘ic; ea.c.ﬁ ve ho e o on'iv "ah@ bm.l'fnrr mt'*rve- ba-'veen ?he

}3-‘»;;1:»&?0.?&105.1 r:.za v.hQ lcohcl of & 1engi:hemd ahain bm. this :ini.e-val

.

ic pushed fupthor up *bo “bhe boihm‘ pavn\. bomc‘ aeid eetero

- Tho poasibil.:&y;., shor f’oro, exishs %o ohccoe {'.he f—-ac‘h:wn wﬁdth

b0 Bo got in tho oxoefrackion. gogon ieny 122'36? \‘;han Ghig iaﬂ

‘
2

posaidlo b % 1:3 O"O.‘.’.Xlﬁa.f éis-&ilfimg ccpm- aticn, proba’bly 0-3.00°.
T Thd eoa.:;'a‘ion- of = noutral o:-_l Tom ’i:ho boric ac:.d es"-ew iz
oo ':.:‘mfac’aory oniy whon the routral oil cen evapore:’c.a fr(m a thin

layor, thedh, mooens ‘o«- rotation, hy .,pra.ya.nc, gfes-

3

3. DicbilleSion of hizher sleonols o . : -

Leboratery boste charad, Ghal synolpz_lcohols ¢on bo t'reucmposed’

by h_a:a’ting. This 1iability to @écomacsi’c' ig mcraaaed by the prosense
of © 23“2'; and oven more 5o .by tho sm:‘&insis-’-oétaiyn%. The initial Home
par:ﬁmz'q for *'ahis éocomposi’lﬁ.&z of a Clazaleohol .L3 ‘in tho »i‘ivrsi: case

ot 260°, tiw scaend case b '192°, end be third case ab 1000 '

"It appedrs thot wo ha:vc ©o cﬂal ooaasionally 7 oot with e simpls
shing off ef wator, oud in tho prezence of iron, with & dehydrb-
gcm::rl:io_.J that is, highor polymoric compounds aro formed fyom elcohola,
fhoy con only be explioinod by a2 dnke rmodicke sbefo of ea.aldshyde

nldohydo=polymoriantion)s. From $heso comsidoretions, cosuld tho
vy 3 s

18



; i’a’t’;ﬁ:q Sehp disELt ia%‘ion o" Mg..ﬂ 'ﬂwhcl‘. ord . 52"85',.

fl‘L’zVJT‘ ous s ;

5 »duringf&!n éi;ﬁillb.‘%ian_ ;r:i" hip “ahs nE ’cm\c‘;rz

el 20% m w"ﬂ 260‘”(’:«
Zhhe .zi, zmocsrua:y:i? ;

Semay f"'crm t

'"u cun ioniahn ’aha slaohole from Gk P"'tc Hiong by tho borig

agid wobhod &3 Par es 4hs gogompanying noubrel oiis eve distillable

“fron tho boric aold esbers. This iz the case up to about czz', yhich

tions bolling even higher 8%2ll shew, for Hhe Himo beirg, o comsiderabls

rosisheneo o en Suoletion of Sl alsohels, Wo oell tho Hotal.frace

Tho primary sroduct. losving the converber is u:mml:r colorod

s o

Foilove AfGer Q1stilling off the ! iomwer bolling fractions -ho

seloping subed Za boiling and glve it o doop, dork

dLiforent oenooa:

or Jeaving the convorter,

inko the product

Lran certonyl ow iha cedalyct by thr fLormnd

2

polling reciducy, e Lron is baing con-

2

abhy ael

‘

N S
COnLILEE

¢3iifye It com bo yomovsd by

iU5 pon~rolu

ATl muthods Jrom tho privory produet wnd also fwom fre wosiduc.

hydrojunaiion, tho ivea is obviouusly removed from tho




Yproduet omd 3

o eomnleta,'. .Lhe v‘*mwa‘l

', _o‘?’, tha u‘a'fz “'*cv we aon,mdmz' ‘5%.9

e m{:mn:x\’;c lw;fY t],:“z“— ,,,f.,n srdor Eﬁo a":zin‘ah 'he ducompcﬂit on oi‘ 'L’m

&mmi c...m < Howver, e saﬁigfac’co Ry hm ok veﬁ baaﬂ fcund.

TEe Lok ed Resiag:. Azs essp::-zt?aa_ pot ¢ of 4 © dcrk aolox'wng ¢en bo

azed hack oiwicurly o ms:;n—-lmo co'n’:ozzenw. M‘ter tha fu

‘daye, tho product bocomes &az'.h»sz' and c@m:'xer % a distinc’s browﬁ,‘

sPonsfernation of unsueb1e uuostenusao

113, £UmdY coptents By 4he dewncidificabion emd the de—ssteriz‘icaﬁion

R LlCc.% and aligali; wllkeli saléz of the high :’xzoledular‘ fabty acids

';,':";’:ODP"'bO“l—’“" UiOu. and are con-

- - rox s .. - Py . 2t 3. i
comteated by distilling in %he high boiling rociduc. For.m many

sturt, for example, the-”

.-G ~§:~*u.fw LG Ga3 - ca"com,m It

shoukd ot dizlusrb She application as ¢ end the 1lks, buk it

103 50 B romoved o the mamufoobure of eandles end similar products.

¥k groeier tard of Yho allmli ocan bo romoved bw 2bsorption.

L. Téilisobion of the nign—-wilu:; froctions

Jo &'l.c vortinz up of s vhole products The dark browa mass oan 0o

”3

products ag auch, fLor o*’v*x’:le, shee pollish;
likos nowovar, in most cuses 2

Ghe hrightsning of tho colore

ing carth, Wo obbnin by tails N



mathoa ligh‘b yellm’: preducts. : ‘I’he mass has 8 high soi‘benlng

point 70«105", and 1s, on. accoun{: of‘ i%s alcohol content or 1t

cstex- con’&en’ba mcre duct:ule than hard parai‘!‘:_n of vhe b‘1 scher--;
gnthesisa
By & complaisa hydrog'nm;ion it is po.,sible no llghtan the

~ly

calov 'Yl'bhﬂhv x‘sazdus up so r.zt::lovlefssur ,'T'he alcohols are also X
-oom:.'c_u ed 1nao hydrocaroon and ’chrs nroduot becoms vcry aimilar
o h 'hard peu:afﬂn oi‘v.‘iihé Fischér-sy"—n.thssis_, 1t is possible_

by 'u caubious reduction to get rid of the color without reducing

“tho'mlechols. This product is ‘;veéx‘-y veluable on mccount of ith .
picohol conbent; “howaver; we-do not complotoly cont rol-thecon-
- @itions to &void too‘a;c’aﬂnsive a hydzfogena’cion,
] . ’

Ii. uon“z-ata.on of simgle p**-s i'z'om the hlgh—boilj.nog trcacment of

e

uoh—o By troabing -Lha—hign.abo*lm, woh ~olvana, for e;a:mle,
by 2 .—bm"lng nldohola & 513 ght conmcentrabio r)oi high-molecular.

alcahols in the solveomss takes placo. 'omover, we csn obbain

. the golubion. '

3 ot

T Disvillation with v&cvun com. 16 can sepmnraio considor-

eble parts {up to 80 porcont) of Lhe reaidue, if wo troedt producis
wndeh Cranob bo sopursbed by vaovum distillation under laborat ‘sory

gondiFions, by vacturesisou. Tho disdiliate is o ductile, slicnbly

oL
yollewish mass with atout 30 psrcent alecchols, wnien cwn be worxsod

4o volueble wex, ointmont, qi}cn The i‘Lm’.l residus hm w derls
‘color ond hus a very righ softening point of ll'b"»\. By hydro-
geuntion 1% ocn be conversed Ho o high-grado hmd—p,zrahin.

High-vacuum distillstions Recsontly wo found that the




7103.'0.

N B ._ ; " N : -‘, ».‘ A ". Sy ’ -. v-' b .b' ; s
:dz*uc&;ﬂ_bm“amz po’ aapereated zvmch.@&:g:&.@x{;;y & hiphe~ wumn mercn

empsra%u:'@ % 21&11 nn mcmolw . "‘ _@*aco >

'-" im. ;a’co‘mlif

vm* 26 A.I.""" ,-;;‘ 3

Viemd raﬁi,&na son u’L.L 26 p m NG &‘.whal. "o"'«_';z dontt mc;w yc‘?:

‘i.'i‘.-.".ﬁ';h(}jf 4 ohaod v 3 @go g,n__,‘qaﬂ '\« Wl

cv ’mmz a GOFILE 15 R LS iz.mz:‘.tr.as daa *-:o \.m m‘cgcmﬂa 1% t.ne ’

nigh 'uo linf:,
LR

7 ing poi_.;;t,-?‘ if 1%
vé'dmpomntégv‘ In ﬁx«i;,.égae; i4 hoo o
"o rea’azzxd by dilute al 9.11 at an clsreqsﬁ tomperature, that mounse,
~E0=00S A sonat dorehio vt ‘cf‘j‘tne resu?ti-g‘acaps ave~being -
ol lgsolved in ‘c‘ha‘ higned cﬁ.}ling:_ﬁ'racﬁibn{ .Fm":ihoz«*mn;):'o, by means of
tm soap: an cuulsion leyor bobmoen thetwsber and tho %vdrcceu-bon .
. i% csi:" ciall:;_ troublcsoms during Ehs "{rashing—,qf
{" Iho samo con be seid for the de-esterifle ebiot.

K h Allubd z od_un nydrox rids
: - St
Zov 50 minunbos.” The 1y ratbes ca&sily from tho product.

erd undeehved emulsion lmyers woich reterd ths procodure-snd cuuse
LN : ) ~ .
 inszas. Tao washing out by 2 mixturo of robhexol end weter gives

only o pariia

improvenernt. -dlare aloo, elkall is dissolivod in tha

‘\1rl*-b0l‘.in~ f‘r“onxo,.. x . o 2
i D'"tﬂ?.ahow f‘ézc unplaa an% offecks aro hore mos it ovideni. Thoe

further tho diztiiietion pracesds Hha

._)

.
movra the hip_:h\-"ooizing rosidug

i conss T ved dim tho pob of tHe columm, 'buts ho more ws also havo



to. s;pply a cer‘ba)_n overxzéac‘s,nb ox’ t:"a':ztﬁl and foc a longe" pa qﬁ
%o be e;ble ‘i;o dzstiﬂ tha vclum?e thTGO ’-bons a:.ncc *Lhe nlbh S
bczlmg h&-.: a wneidere\blo di so'ivmg, power foa ne lawer h,,rdv-o—».:‘-
cax-bcnm' But ’?O.s rf‘asona mor;uioned umler D-S :.. Ehoz’t nee.ﬁlng .

- . i e F

. :.s desiz*abla Yo avo;d losaes oi‘ aleo’ml. : S "‘--EQ

dc Anmh& rasult of uhG cnorn‘bmg s*ba:;as in the progence of

hish bmhnﬂ

Oa accmm% o ba dlsacimnagcu achw sd e.bovo :‘Ln the presencc

of‘ th-boiling the normal wey of ona“a‘bzon is anpf'épmataly

chana-ed scm'amac,.'l Theo i’low-v'hset (see i’*g. 3) cshcn« ths oe.rhe“‘ 7
.«.‘.,wmobhc:x of opsration and-in- eomanso thy- mm vy oi‘ oporatt on,
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T
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e
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noticesblo.
II¥. FrecbionaBion: Tho fol lowing fraetional distillation iz movwr oro ~
SrlosstEeeion "
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fey to Figure Y.
3. ""r-oduct P‘unm e I T TR T Sk
+. 2, Yessed Tor Product. (;737006 )
"3 UchULat&ng Pump, ‘
k. Distillation Vessel, 30 cubic Toters. T
Sq Distillation Colwmn, 600 mm, dib¢etar, 10 m° high,
6. Condensers.: .. . L L S ‘
Ts Pecaivers . C t.'>f,ri ol
8. Refduk Pump. DS - o
$. Heflux Freheater., : S ke i
13, Yaewan Eaector, SUO cubzc moters capantuy~viﬁh 2 mm. Hg..
11. Gooler. - T
12, ‘Product Vessel (<'1,60"C Yoo Lo
13 Product Vessel (160°~97OQC V.
ik, Product Pump. s :
15. Pressure Vessel, 8CkP%, haaninu with pormal pressure steam,
cooling for 35 atmospheres. _ ' L ,
15. Container cor NaOH + H50. = o - : e
17. Container for “e-acwdl ied product (dlCOho1 and hydrocarbon materiall,.
18, Distillation Vessel (1000 rm. diameter, 0.5 cubic meter capacity)a. . ...
15 w.mu’d;mg Pump, 1.5 w3 hr. ' R
20. Dbistillation Coluvmn, 6 meters high.
|21, Yertical Condens er, 2000 rm. bigh. Cooling ur?ap 1 2 square meters.
22, Receiver, 520 mm, dldmhter ILOO mm. high, capacity 0.2 cubic meLersu
.23, Reflux Pump, 1 mJ/hr
, 2. Reflux Preheater, =
25, Steam Sjector for 2 mir. Hg., lOuO cao;c me apacify
" 26. Cooler. -
27. Gentainer for Fractioa T,
23, Conteiner for Fraction II.
27. Container for Fraction TII. .
30. Zontainer for Traction IV. -
31. Beserve Centaingr.
32. Produdt Puomp.
33. Vesseli for Estorlficauion, 600 m diameter, L8O liters capacity.
3L, Circulsting Fump. ‘
35, Elesctrical Preheator, : '
36, Vertleal Condsmser, 133 nm. diameter, 2000 mm. high, cooling surface,
21.2 cubic meters. o ' :
37~ Separator, 267 rm. diazeter, 800 mm. high, capacity 15 liters. .
38, Vessel for benzene., ,
- 39. Peceivar, 520 mm. diametar, 1000 mn. high, capacity 0.2 cubic msbers,
LG, Véssel for hydrccarbon na tc ial, .
L1, 8mall Sjector. .
- L2, Saponification Vessel, 500 mm. diometer, 200 liters capacity.
L3, ¥easuring Vessel. :
LL. Reflux Cooler.

LS. Receiver, 520 rr iam eucr, 1000 rm, high, cacacitv Q.2 cubic neters.-
4é. Crystallization Vv u? 80¢ mm, diameter. .

k7. Doric Acid Tiltcr BOO awn. dianetor by 1300 rm. capacity 200 liters,
L8. Steem Ejector for Tacuum,

4s. Safety Quench for Fo. 20,

0. Safe fy Quanch for We. 33.
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