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CONTINUOUS DIIXINILAND REACT ION

_ .&#39; EQUll&#39;MliN&#39;l� m&#39;~:ss :192&#39;  -
- ~ .; ~--�He. _

- LBIIO&#39;lTIhIAN.G.N.W0l..I..ANandS-I.I�H.DHAN
Raapaaioely, A. Brorhrann & Jaaoeialaa, Nero Yuri, and  Ir. Feldmllul

Ia-clr Q Co... lac. Ralnwy, N. I.
- a_.. 1

In rrrara aaoaozrr classi�cation, continu-
ous devioes for mixing. dissolving and

reaction mn he divided into two types.
variously known inlthe �wd?-gpllaht rsttype|.s&#39; e- s, ug�ow.&#39; cementor �ltrea_rlirlineI:la,-S" aliid in the cue of the
second type as multi-pass, �non-stream
lined,� or pseudo-continuous. The �rst
gpe. which we call here single-pass, in-

udes all continuous mixers an rmctors in
which all rtions of the e�uent, prac-tical! Ipamg. have remained in the lys-
tern ior the same length of time and have
Lot recirculated with_il_n_he the  thusll&#39;l " � e- ss." aeoon , re-
ferregd tg�fergaher as rnulti-pass, tiii�udes
those kinds of mixing and reaction
rnent in which, �because the mater re-
drculates within the equipment itself,
various portions of the e�uent have re-
mained in the system for varying lengths of
&#39;time. In some equipment in this classi�-
cation the low th is iairl well de�ned
 ma the �ow eanlnrightly heyconsidered as
making few or man �passes� through theequipment before diieharge. In othm the
�ow-path is not well de�ned but the re-
tention time of various ports of the e�uent
mly still he de�ned by prohabilityegrpe
calculations and an still be consider as
havin made varying numbers of posses �be-
fore siscltarge. Regarding equipment of
the second type, this article is mainly con-
cerned with systems in which the multiple
passages are in well de�ned paths, but as
will be shown the some methods can be
applied to other systems.

&#39; ,0cor: nu: anre

lnthisartiele, theairuswillheaeveral
present the advantages and disadvan
aingle md multi-pass gape; to illustra
inrmsoleachtypnan toahowhy

he
thatpur-poae.m&#39;l�a es , .
equations &#39; were &#39; &#39; fgoroua
mathematical means horn well established
moeptsriphyjcal ehanistmluid mechanic

proceaseqiument-dug-u�.aimnymiierimsm
-aodinaddition,-the
Ins�ytlllitted from the

theprintiplesfollowcdareaplained
dahgivuiineaeheaoeaothntthosewhorish
totolloarlhemmpulationsindetailnly
anlydoaobynrhs�tutiouiithedesigiiated
equations. �-

Typical ingle-pail aystmra are illustrated �an
__-

Ihtlnalitanatodtheal�sorawlllbalhdW an eaqoeat earplu of a Ionoerlnlt have prepared. enntalutng the tall oer-
�eaaa of the lull um-nalona am aafeenaun

oa the Iarioua assumptions involved. &#39;l92l| mono-

1"�. I .1
ea
bulimia:-enm

�means
of such
I10:
DD
of

ml:?al&#39;l-upto
linoehyde�nition
willhaveqaentvar-ions
a minimum to a
Example: d auclr aylems are �lastraledFi¬1!_-M5 to T. &#39;
portantuotwly ahoithe

$f��...&#39;;""&#39;
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Problem I�A hatch reaction system of1.43  contain� 0.525 lb. of NiSO, and
0.45 . of Nag,  the earhonste Jada;
present in canes of  acquire-
ments! is reacted to 97 percent comple-
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&#39; "j_ -_~.-1 in-bin: � roe. 0. .. - .unh-rally zen!! ~ + -

" a

92, .
-  6!: / e"""&#39;l+ 1!}&#39;from&#39;n-hich is_ foundpto egual 0.83567. Thereiore If=

&#39; _ pQ=0.00 67 X 2,l30=l2.l . .m. II
_ l wethencorrectRasdeterrninei�al>oveIor

_ the condition of �instantaneous dilution�
4" of the in�oent to each vessel in accordance

,_. :withtheaoteatthebottomof&#39;l&#39;ahleIll.&#39; . we �nd that the corrected throughput rate
--&#39; -- R would he 0.8 X 12.1 = 9.68 g.p.|:n.
Q Rwgstgrerelore �rst asiume a value of&#39; &#39; = . in ap &#39; t e con ud&#39;
- aterwiee cqualiotli. igguation 20 jmndlhg� &#39; &#39; gzhele ll, from which a, it found to he 5.1,

n proceeding stepwise. we �nd a,=
. . 4.5, x, = 3.04 and a, = 0.2. Since x, i no

. closetoeero,itsnnsthatour�rsta.ssuinp-., e
- lion for R is very nearly correct. By further- attempts, the proper value of ll is found

, - to he about 9. g.p.m.
 lfinsteadweweretonsetwoonits,eseh

-with two vessels in series, the procedure
-would he as follows: Consider each two-

; uessel stem separately, and determine theallowahle throughput. In this ease, a,=&#39; _ .s,=6. Weneedonlyaolvetora,anda,.
_The cl city of the plant would then he;tu-ice  �gure. It would he found that
5 the giant capacity would he slight! less_.� lo: ecaseottwocraralld units oitwo

&#39;__. vnsels,t.hanitwou1 heforoneunitof
&#39; four vessels. In the latter ease, the mun
1 deviation from the mlculatcd mun deten-

~-tion time would heless,which isottur
 uite important hi some processes.q Problem 6�ln acidulating the chlorin-

_- ltcd liquor in the manufacture of chloral
I; . by the chlorination of 95 percent ethanol,. &#39;" "~ it is found that the chlorinated liquor must
_ . he re�uxed �above� 96 to-cent aulphnrie

ncidtoraperiodofl r. lthasheen. &#39;  oonsist�-ant with ge economies�" " operation I I in I nt Ildn� _&#39; snughly 93.000 lb. per mdiith
.. _----not more than 5 pa-cent of the in�oming
3 , , .
l &#39; &#39;. I

&#39; LetlL,,hethat

continuous aeidulato: in less than l ht;
F1The a�nidgulating tank cousins a $00-. wor &#39; capaci vessel ui witha draft tuhe and thyrhine migupazcademhly.
The turbine uuses | turnover late of 1,348
g.p.m. The feed and discharge nozzles areso located that for all practical purges:
t, =V/géor 0.371min. If theoom ined�ow of percent acid and chlorinated
liquor is 0.3 2 g.p.m., is the sneulicned
tank acceptable? -

drlozirssted liquor should pr: Son: the

Iuent strum which
to or greater than  nr
tern consisting of in
atay of l hr. in one vmsel =
that 60/0.571 �lm +a =
l�lm;.tma&#39; t .p = 3.22/1148 = Ci.00-D239.
and to 0.999161. �Suhstues in Equation �2! for
mly the �rst term in the
one vesel!,-_ we ind =

~£.&#39;;9976l !-;-.= 0.96;,. percent remains
fore the proposed lcielula
he ntisfsetnry. 5 -

roaonro A eternal - &#39;

Problem 7�A plant mnhins a continu-
omructltgirsynancoonsdtulgoffom 1,000. wor oapaei an ti- Iuetongllerirs. ��e systemtyhas hm�: contami-
natedanditisnowoecma todeter-minehow long, under the oorrniicooditions of
�troughpuhitwouldtaketoretumtheaystem to normal operation by purging the

&#39;¢:istingoontent$0fthc8�temU&#39;il.hl
mn�neuieduufced of lime; Iuetznts.assum tsubstan&#39; nonmlopenwill be regained when in percent of
conlarninating oomponent -has
removed. . .. = .--
- &#39; &#39;.- v  ;!j.&#39;_"&#39;

_ �Fl; 9--Iethode for eullalllgl, -nai-um Land Jae�: sq�-no-Pie, er.+ . =-2I,29,80lnd3lIor-velaelslnlrhlds lowlanolelsasanellaadlaylrofttihe
1- g "-;&#39;�¢== Fl�ndi�vqwalsthriekrhndoie-ulqrnriun-rs.a1,aa,:s.aosnn:i.-when
.&#39;,_-�. " - -.-~low quls re/0 -,�JhthelIllIaut�¢fI�l:hq7oltim. lnIqnstinnn19oe2linel..a-lerlol-elnannelinnu
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� 0.99 X 0.105! and N,=
�.l05� 99 X 0.305!, then �V,=20*l
�:1. which is the capacity of the reactor.
,1t w�l be observed that, since the value
of k, the reaction velocity constant which
we sued to determine the reactor volume,
was obtained with a work-input tor agi-tation of 0.05 X 3+1.43 =0.l05 hp-
snin. per gal, for a throughput rate of 4 .2
|.p.m., we would have to provide for I
work-hput rate of 45.2 X 0.105 =1.7§ hp.
for the size of reactor computed.

Thus, if a si le- reactor of theshown in Fig.  the total rill;
across the ori�ce manifold, excluding
-normal friction losses in �ow through the
container, would have to be I proximately1.71 X 33.000 -5» �5.20/0.191! X 70 =
3.64 ft. essure drop where the apparent
Rrerageg;i;yofthereac�onmassia70. cu. .male!!! 2�Let us consider the design
is unglfor the productionofof acetonr;mé&#39;Q ic conversion ocetic &#39;vapors. lllhis grrocess, �rst reported bySquibb about 1 96, lIl92&#39;Ol92&#39;CS the passing of

1.118.
N.=

t!�olaIethodotaat1rloetheIortdagIt.s-don h extremely comer-utter. Another Iettsod
which ahonld he lord Ihere the bower enoaunm
don determined aa above ta borvdloately hills ll
Ia tollowa:  ll Aoeordlne to the Isethou of
Iilleoo and Baum thud. Bu. 0brII.. ll, o III.1041; I1. p. 120. I912!. and others, msnpote
the aalutlenal luaolca number tor the labora-
oor; batch reactor. �: Aaanmlne the llneleoano
annrtor to he I hlch lune; tool o1� the volume
mrnpntou I7 the methods outlined at-ore. oolvenor use mt: ng bur-epower that I&#39;ll! eltabllah an
oqoiralent Ir;-nnlda number. III  hie-utate theoverall eet�ceosanltold Df�llre I-NB aroordloe touse tor-nsola Ha. x 88.000/� X ; = peer-ell
ori�ce-nsanltold drop to leel. Here Ho. la the

wer consumption an smlr-olatrd tn Item Ill. 0l&#39;s°u=- thsoothnut rate, enhlc fret yer ns1n.. and
Dlatheaverqelaoarantd-altyatllaeoae�smotrnra.

lcetieacid vapors, at 400-500 deg. C. and
atmospheric pressure. over a barium oxide
or similar type utalpt. The raction is
given as:

9CHsOO0H�--> c3s!s00 + 00; + HID
andistherefoseaeentoinvnlveanincreasein vapor volume as the reaction plsfresses
lromrlnrolsotructanttoirrrolr prod-UCL-

Letnsassnmethalwew-ishtoproduce
1,000gal.perdayofacetonewithanover-all t�c�oligield of 92 percent nringbarirun
oxide as e catalyst and maintaining a
temperahtreof400deg.C.IlltllpI=l3use
otlatmintheiystem.

IIJITOII IIACIOI

The working &#39; nation is uatmn&#39;_�@!, Table l.  to the Eqquatiou,
rtssobviou�.sr,thatkaIl�lter-msoecgzarylortalculatin , are own, withtionofthettoctionvelocityooostanth.
lo this 0L-pe of reaction, although the con-
tinuous ge scale unit is run at constant
pressure. it would be mtremely di�cult to
run a hatch reaction under the some con-
ditions. A constant pressure hatch reactor,
for a varying volume system, would necessi-tate some sort of gas-tight  piston or
accordion-like arrangement, sue as a gas-
holder. Fortunately. the value of the re-
action velocity constant k is relatively in-
kpendent of pressure, and is a function
ony of temperature and the units em-
ployed. We may, therefore, run a batch
reaction at constant volume to determine
k, making certain that the temperature of
thethbateh is the same as will he employed
is e continuous system.
For thiilparticnlar acetic ecid to acetone

suction, though the authors have not

ml 1-5iIlIl¢-PI-Io reaction eyaaqn for vapor pine oxidation of napllheluse
to llllllulie onhydrides oxelnngehenaeaoe has eolalylt In hhoa

I-�lg. rooeaor foe hydrogen enrloeaiono!�&do:lde,loa|;ne|l
Iolantllellseoolislinloltliaealmmlllion

Fig. 3�SingIe-peas aolida-vapor eoaesne for making oootylnse
-Hg. 4-silllleplll pipe-upe liquid plme Iooetor lor alekd as-house
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Although the
prhether this was run asdaat constant volume an lncrezsm;&#39; &#39;
sure!, or as a small mle continuous�:
lotion, the latter is more ohable, and Ir�lbe sued toulculate k. lhrthis cue V,=
 I/4!D&#39;L =  IH! X 4 X 12 = 37.8s:r.ft.: T=4-D0  C.=752 deg.
1,112  F. aha; =1 ttm.=
no Iq-ft; R¢=the gas Constant: -

,,= mols enterin min. = 1,700/�0
X 126 X 60! =-.o.do1§c7&#39;s; N, =mols leav-
ing per min. = 0.1 X 0.00375=0.000375;
anrl1=sn.m ofcoe�cientsofprodne-ts=1+ +l=3. Sullstitulingin Equation�2L!!we �nd that k= 1,31 eu.ftJ |nin.

Now. for our particular  problem
the desired production = ,000 pl. lcetone
per day = 6,560 lb. =
lool per day. Since 2

squdtmlmd Iv
92 percent
input of
Equation

-92

. -r

/

i_ .

1,-
4&#39;

�.92 X =  .

mgr, N, =
or min
are tgl�me as
values in  =
1,150 wit. us we with
a volume of 2,180 cult. be required

1.
- .. _§. _

The choice of actual to
satiotobeusedwould onrnany .0factors, such as available �oor space, loor
loading capacity, hmdroom, economic irk-
hondropofthegasesthroughtheructor,etc. since the number of impact: per unit
of time between lending vapor or gas moleCole: would hardly he a�ceted lzcthe coo-
dilioo of turbulence attending I �ow of
the reaction atream through the qstem.
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odidsreneta

Renctionvelodtycmtnnt
Pmduct ed k and the factor
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�tokestnsurneenffnll
Number of plrticieo ncl� untlorm
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laognrithnscothehnneo

Nimlberdvzieissnwiel
Numberofturhinecgitltmi
RntiodRcoQinncmt&#39;ml.so|tn
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�biuu-I-Nu!
Any integer �, 2, 8, . . . . ..n!
�lime $8 �ee poi III�-II inlet lb
antlethsnlnulti-pnourcnctcr  �I-e.,
Vs/Qill�lift-tubet1pe_Itschll
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lu+3 l--I&#39;|"ll&#39;!Na-

Nla+ l-I!Nu
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tters the Iced across the
ructor chamber. To im-
bntion a  of the

is drawn rough suction
Iolids duet, the solids being

ulsiied inthisgnsinpan-|ng&#39; tnthe
eyeot�aspzaywbeelsn thronghthe

Ptheusltteredsolidssettletothebottom
nfthechambeslgsinstssisin st-renmotacetylene and water vapor. �This method
achieves counter-current contact between
the felling sillidsneciad an lhz�ph�l whichiprogressi y &#39; erintesvatervspor
lcsctant. The leacted solids settle into the
cnniml rtion of the i-actor chamber-where thgy In: continuously slurried in
I-am for continuous removal horn the
-chamber.

It is necessary to determine the heightand  of such 1 seactorntor the
ncetyene on City mentioned. eduction of ipalh. per minute of eoety�
involves 0.1153 lb.-mots per minute.
This wmld-zrauire �4/26! X 0.ll53+
2r=;" E£��¬$��"eve percent eieuq reaction is
established. I-Iere�tistakentobethe
-molecular &#39; ht at the calcium carbide
Ind 26 �e  weight of acetylene.AI50percentaces:ofwaterwag:

_O

an-ntinnotnrcneent
Final enlzntolreoetimofnnolid
Ara dcountercus-rut gel-oolids

rune-cor
Itdduni nnsnlsu of note of ee-
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Table Ill lot
-=-... �ii;mlgripe or  pIufher Idea InactsousTable I. &#39;

We hIve&#39;alao haclodod
problems gives-i lsdow

........."&#39;"&#39;*= �&#39;=....&#39;:"c"...
mists!� eqpipoient on the of
moamounwmnsmnuu

Problem 4�Oue method Ior produc-
tion of the highly important amino acid
E-alanine is by the action of sodium hypo-

ide on sncciuirriide. The succinimide,
hi tom, can be made by prolonged heating
of auccinarnide, with the release of airi-
ationia. This latter reaction may he shown

as:
 CBiOONHs!i---&#39;  CHsC0!sNH + NH;

It mfay go heated as a uniniolecular re-
action or es&#39; rposes.Assume hllilgln ii� is duired to produce
succinimide 2&#39; this method. Two reactors
of the type own in Fig. 6 are available,
nch with a working capacity of 100 91.
Each unit is equipped with a top entering

the Blnstrative
lems
me _ time

hlltlblll
�reten-

dual-turbine mixing assembly, consisting
of two 9-in. diameter turbines, rotating
with a �lie:-al s-peed of 1,000 it.min. I6! the turbines is located iiisei
bottom of the vessel the other 2
above the �rst It a reaction Eel
percent ts h�le�ify to make e
economically feasible, what will
daily capaci of the plant, with
units hook up in series�

Since this suction may he treated as a
�rst order type the reaction velocity
equation  Equation I! may be given as
ti =ln a/ a-1! The �rst step is to
run a hatch reaction in the laboratory to
determine k. This of course must be
done under conditions oi agitation and
temperature similar to those to he used in
the plant. In uch of the units described

ablovpeédapp�tely Q hp} would be die;no r &#39; &#39; ve an i &#39;tation.
feactorniercnto he lid for the

hate run about 1/30 hp. input would be

necessary
Assume that in the hatch test, a 75 per

cent conversion of the succinamide can be
oceorn lisl-ied in 3 hr. of suction. Then
th,= l/ I - 0.75! = 0.602 and h,-=
0.6021 180 = 0.00772 per min.

&#39;DllI8Il�G �I&#39;ll IIAOIOI

� The Wot �  tor.the continuous
reactor is  by Equation �8!. Al-
though this equation was derived without
considering the e�ect, on the reaction
kinetics, of the dilution of the incoming
strum by the recycle streams, its use in
this case will be entirely correct, since con-
centration has no bearing in a nnimolecular
-reaction.

belowthedrafthibe,veryelosetothe

_ a ?g . ._

llfh

1�;

. � I
. _ , - , I� 5"&#39; " :-- ..&#39;.-&#39;~ -0  -&#39;:"".i I

- . .-1 It � &#39;v&#39;- &#39;-&#39; &#39; II� -

Fig. 5-�lInIti-pm reaeaor lor highly another-mle reactions aneh ca Ilplll
plane chlorination of acetylene to lccsylone lctraelsloa-isle; mold aceyelod

Islam-ill provides heat capacity lo nhoorh Indian hm!
�p$�Dn�hhaudw92mhdmm�udhwm���md�m "

I&#39;i¢.7�-Sea-icaoflour aleaflllheliletoaa "

Fig. 8-�P|-opoltion of food remaining in four vcaaela In lea-lea [or liaise equal
soon-longerlhaaiaia+apaaaoa , --

length of time which a rticlc an spmdin one of the vessels Ifilinlit t,,,w=V/�g:
100/350 = 0.285711, so h,t-_=0.00Ti&#39; X
0.255711 =0.0llZZ06; an = Z; Ind p=
R/Q =R/350. Solving Equation �8! for
R we �nd R = 0.613 ;.p.m. With a spe-
ci�c gravity of 1.2, this would represent a
dailgbcapaciry of 0 1.2 X 8.35 X Z1
X =8,8 0 lb.

Problem 5-A chemical plant contains
four identical reaction vessels operating
batcbwise to carry out the reaction:
A-I-B�>C+D. This suction follows
thenormalcmvetoraaecondordure
action. In the process as run, the initial
concentration of A is l0 mols liter and
thatof�isdlnolsperliter. &#39;E[esHCti0o
time is 3 hr., and ii yield of 75 percent is
obtained, based upon component B  i.e.,
6 mots of the B introduced is reacted.!

Each vessel has a diameter of 4 ft. and a
atr-right side height of 6 I-t. The maximum
working capacity V, of each vessel is 610
gal. Each n equipped with a top-entering

ual-propeller mixing assembly, consistiriof two 8-in. diameter X 14.5-in. mean pitch
three-bladed marine propellers, rotating at
1,125 r.p.m.

What would be the capacity of the
plant, if the reactors were operated mi a
continuous basis, with the same reaction
yield: �! Ii the four units were hooked in

warrant the assumption of near-complete
instantaneous dilution of the ilthllestt to
each vessel by the existing contents ot that

Ies:edl,tl�nseot%iiation  Z0! isisélli-�CGt . Idepletion .3". s�;i.�i.. uh...� &#39;°"�"�....=.. -_ "SP8from the mth and in-ltb reactor in series,
i-°�l�.i°�il&#39;°�,.w.."&#39; T&#39;£i�"�h.&#39;;& Q� R� "&#39; " &#39;�"&#39;
For the reactors on lian;lf.&#39;t&#39;l;: theoretical

&#39; ting up.-icity e

:.*=~i<i~n:= "°3°g"Pi&#39;1�;� 5&#39;1:-� -set., . , . 109! asminute. uilowevenpthe actual sate for P�:
peller mixers tl_ll0l"II.�lll]!� about 60 percentoi� the theoretical, so that q would he
0.6 X 475 =Z35 c.f.m. =2, 30 ;.p.m.
Sincethe volume V,oIueh vusel as 610
pl, t, g V,/Q ; 610/2130 = 0.2865mm. Since we desire a 75}seroent deple-
goau}otooniponent B, mm! t:he£:ase_ot"BS5815 Z15, I whltihis a&#39;.,}to eiqral 6 moist per lit-h-. It is
obvious that the c�uent from the third,second and �rst rue-tors will each
ampec-trvel&#39; , mi maeasuig&#39; &#39; amountcom eniB, ora smallerdepletim a.ltwhimalsobeleen thatz,,whicliise&#39;q£i-ira-lent to the input to the �rst reactor, be
zero. The solution therefore becomes one

Avaliseoflzmuat�rst
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18- "FRO! DOUBLE EAGLE TO RED ILAG"
General P,H, Krassnoft
Translated from the Second Russian Edition
by Erik lav-Gisiko
Blue Ribbon Books, HY copyright-1926 �B52 pgs.

1. serial

19- �GENESEB FEVER" _
Carl Carner
Farrar l Binehart Inc., I!
copyright-1941 360 pgs.

2. serial

20- "TH! TIILIGI-I1� OF IORLD CAPITALISM"
Iilliaa G. Foster
International Publishers, R!
copyright-1949 168 pgs, �

21- "NUTES FRO! THE GALIDIS"
Julius Fuchik
Nev Century Publishers, IY
copyright-1948 112 pgs.

3, serial

4. serial

5. 23- �IICROBB HUNTERS"
Paul do Iruit
Harcourt, Brace l Company
Pocket Books Inc, RY
copyright-1926 400 pgs.

serial

6. 29-1 -"POLITICAL AFFAIRS"
June 1947
Bet Century Publishers
832 Broadway N!,N!

serial

38- "TEN TEARS OP THE COMMUNIST INTERNATIONAL"
I. Konor »

Iorkers Library Publishers
35 East 125th St. NY,HY
larch 1929 46 pgs.

7. serial

8. 49- �CEEIICAL EQUIPMENT BBVIE�I"
July 1942 .
Putman Publishing Copany
737 H. Iichigan Ave. -
Chicago, Ill. 92 pga.

serial

continued...
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9. serial 50-

10. aerial

11. serial

12. serial

13. serial

14. serial

�ACHIEVEHENT"
Tri-State College Blletin
September 1937 vol 54 60 pi�.

51- "FOCIJ INDUSTIES"

Ic�rav-Hill Publishing Company
Albany, New York
larch 1940, Vol 12/Number 3

"THE FUTURE"

February 1918
Published Forwards Association

  in Hebrew ! _109 pgs.

140 pgs,

58-

"INDUSTIAL I ENGINEERING CHEMISTRY"
Acedic Anhydride
Reinhold Publishing Corp. IT
October 20, 1935 16 nil.

55-

�HALJH I HYGIENE
larch 1936 &#39;

H I H Publishing
copyright-1935 Union Square, N! 34 pgs.

57-

58 5 59- DEPARTMENT OF ENGINEERING RESEARCH
University of Michigan, Ann Arbor

"DUST-REMOVAL EFFICIENCY OF SCHNEIBL8
IULTI-IASH BUST COLLECTOR"

by Hugh E. Keeler
Project I II72
Claude B. Schneible Co. Chicago, 111.
July-December, mas B nel-

" .15. serial 80: "CATALY8T�
Arthur H. Thomas Co.
Vol 18, Number 6 25 Pil-

16. serial 61- "CATALYST"
October 1933 21 ms.

17. serial 62- "CJTALYST"
late Sumner Directory Issue
1932 25 nu.
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PUBLIC SOURCE DOSUIEHTS continued.. .

18. Ierill 68- "TALES TOLD IN LONG HOUSE"
Fifteen selected Indian legends as handed dirn
in the folk lore oi� the Iroquois for your reading
Iith the compliments of
TB CARBORUNDUI COMPANY

Hiagra Ia11s,_Bev York

; .
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Iaiio everyone, - - . A &#39; ;;_;
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... . &#39; ~_, _E_�?&#39;-gr,-_92_�
tor writing to all or you, otherwise I 4 delay it emiieeeiy, -&#39; - L---K

, � - _ ___;�g"-g!»-_&#39;.  --.&#39; .n- &#39;

01� eouree we Io:-got the typewriter, eo I�: ettemptin;
conquer e Gene:-French leniuege Remington. 1t&#39;e got even bI§.@II;_.&#39;l"i�.�-&#39;_�
.. - - .-.._1:-�._;.,-i;.

eymh-o1_e on it that nine nioee,  £_ 9 6"� l I I § e
where the e ehould he end e rev other ohln3ee"|�u1:e&#39;£t e eueeine &#39;;I.-.=-:J"--

&#39; � " _.

Oplretime I&#39;ve been tum en morn-Ln; eo by now 1&#39;: mttr -
-. : -I &#39; :. -"   -Pm;-.;y.p,,&#39;i-t-&#39;,=t

to attempt to ehere eons of excitement with youe I ehell. -&#39;
never forget the trip over the ltlentie -e elonde under he I1�-1  .
the we; errer end when there were no clouds there wee nothing for :-
we were too high wp to eeebthe water, 1?_,0O_O fie 1&#39;15! �N1-1l_ _f�
were theeee Illlehip aeneha, In 15-1_6| 19%» _I,!_ *° PM� *1"°*i
mm mu 1»-mm. who-w. aw 11--1-=4: nm� -PM =1� -1=_§»__f�_l_.1
e.i.r temperature 10° 7.; totei Gietehee 3,550 etotute liJ.ee|_ ._ =2
en-ereee grovnn� eyed 277 Iv-bl W91  "03-9° V3 8l1l| erriwel.
14¢�; 1|111oa¢ion. time Abe elept ti£i�nJ.1$ noet at the
with nightmares em! eleep-te.�l.ki.n: and kept wiehing the plene wool!
turn heck. the air preesure gave ne en lbdominal pein eha&#39;e_tooth-
eohe but other then that it wee ewondermliy eeey tripe he gotv &#39;-
intohondonendtlaerewuhonietekihgwhereweweree £ng1i.ehe.e&#39;
1: wee epoten there ie iike mother language end" our the telephone
�I. upeeeihie to moeretano I.n$Otile He cautht on to the
 rm-1;�ee.e1ie heoeuee our em et the hem, with
,&#39;,,,,, ,3 gel] Que to elaoet rm; mm. mam aermneie
doeeqit iike Anericene and we pndoretend itfe even. more so Qt 3 A

.: ..��{v&#39;_�.fm;.Z.&#39;T ,1.-,--t - 1..., _ __: ,|e.;.:. _ .&#39; __ _.._;&#39;_ :---an-&#39;1;-1-u1  -- -,_ Qw1�mw  " 0 . � "  � ~ e .
. --~ - ----ene_1_e -~- �-- ~----w -.1-e --e_-e,,---1-;~_-er-;;---e--u-_¢»v�:-n�-1-7qe~<~1w~y-~&#39;_, - , . -- _,._ ..-.-em _____ _ _ ~.&#39;..,�:,.h,. _.._ &#39;. ~.< - - . ..,-..... . . . ,. . ¢"&#39;1-*~� ""e- J� *.:=&#39;I&#39;. .� --r=_-1. .&#39;r-*v-M-. &#39;. < . 1. &#39; - -.  - "-0"� -

&#39; - _ - _"� <,:_--.

. . _§  ,
1110: met ell too-give me, but thie ie the beet we; I �-&#39;s-f-»;;j;_.-
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_ Iith ml; an dz; in London, our 1np1_-onions wort that it 1_ fi "
1| 1 aw Ln an ma. nu pm mum mu; with Q q-baa

tho  clothes that its P091110 Inst var, tho .» 4 Jf. .&#39;--r,�,92|_, 92- -. . I .-- i:,I&#39;-iiyql, "1. -L
-0- 92-�I:nhor_ta[:§m&#39;o1&#39;"&#39; -» am must tn]. a bun sympathy and �l_

help.�  Abe ma, it 1: the Int ntctanco at an npiro  _�
It: lcvormnont ptattln about aoc1n11m_ but more 9 1
lack 6: bln�ninluu W 1=&#39;=°&#39; 1" W &#39;��" �"3"� 9* "�&#39;� "&#39;  :"§§ L71�.
. &#39; = --- - __ &#39;_�- =.w -. �R-1.--.�----.. . _ ,_ __ _ . Y - .,_ -_. .

� �PPr.QuM. - H _ _._ __ :. .&#39;  ,3 .&#39; _-_- -_ 53¢ -. &#39;_ .5;-§;~I -.-�f,&#39;n-_?. ...i  92. &#39;

In at 92}1thru:}m¢qna§Ln;mdl=i1¢I1�Nf°"?1&#39;"&#39;�"I
vhabriofodua taerour v1mvunum»- II W1 "=**""�1.1.."&#39;�&#39;
mt �mu "0" �n gm; gag gneh of $004 hop� and t00�11¬T-10 R
mu-unnum, I amnmt w v=:I*-111-&#39;-{I 1"" &#39;1 "1&#39;"l°�,��°"§...�
tarznuxonnnermu-ltu NH» YWV1-11
u:dun921nal11ottur��n_lon&#39;t¢ | ._  �

v¢nwm=:.mama1rmuau¢1m¢ncJ»92m1=num4.,
11k: mar unr mu bi: 911110 W 41$ "1"?" 1 &#39;" �"&#39;m&#39;7 _�
gnmatoukahytoaeovu. Eavonr,Ieou1dn&#39;tho1pII-rfI111I1l_"
;g, um beautiful necnbl -__- I:l.&#39;08_Il.Il.� thc Ghnnncl; -1&#39;-&#39;|-$8 5?�?  ....
,,,,bm �M3 mm [during mm um ;1-no um.� in -1;
um and named 1» be tmnblo to nah mutant! ma 1md1n:f1n_f_f __
1 man airfield mar not�aah ca thllh-ouch to;-dc; �mo  �
,Qj�11l�8Q&#39;.¢O1.1I$-�O1&#39;I it Ill onnt to no 1 P1!" 9° *h".�"1_" �n   -
tm-nu! out for the oecuion. In an ncortod VF!" 7""�°.1"..&#39;.n&#39;1.&#39;?�.»r &#39;
�wiT%3.?1.=&#39; W W-r -#1� -t-=~-= "*1 �  ""

r=§§§i§"}�Siu-1 &#39;m.»p+.¢a to 1» man; In amyenezn; mm:
- � - .� .

wtatlmr, we wt 101-1 41::-runs� to Ultnnrto a mummn m_  &#39;-
W017 warm  5"" 1�. tn� 3� u � h&#39;��� "1" u an U &#39;
Ir chtoaahnratlllf��miilho VIhl4*°1°*""*� 1""&#39;
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and mrtpdxod window, thy boabod out at:-uctuntnot yet

bggglgi that 1:, and wtro tho; triyna to
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for the ignorenueee that ere were. Abe grim everytine he doeen&#39;t f

mde_retu:.d�anyone and tome to no ee though I�:  linguiet, 5�
enoooragee the epeekezf to rattle I: until I yell for hie to

:1 -&#39; .3 &#39;- - - .»-:;""";_- 55-. -; -
� - .,- A 92 -;_1;f.-r,;-,_ l-A,I e getting to be quite a |-eetiouletorre  &#39;.  L *  h" "_
, - Hell, we&#39;re in Basel now, end e more beautiful  &#39;

lmglnode On e clear day one can eee the German border in one ;~�-�-&#39;_-".7 &#39;-
..� |._, -. ,

direction ma the up in another. surge;-lens 1e the kind e|r_-_;_J=§;;_1_�_;__;-__&#39;r___
place one vould vieh to live in for the reet or one&#39;e liteeeeeeali, _
peeoeml, good elean air, vondertul food. Ireryme bikeeueud bikee

. - ¢,. 4_ ~._-I

although there are ae nan; Anerioan automobiles ca the etreete &#39;ee _j_ _
there are in any imerioea town of 160,000 population.

. --=-92.

bod; looks eo health: o one can&#39;t help noticing the difference  ;

between the �viee and the Inglillle there ie no doubt that
temua Evie: neutrality brought its people a fair mount of For-_"
peritntor p.1.e;in.g both eidee elven nete e return when it&#39;e done &#39;-

eo well. but apart tron the political reeentaent one night
twat-de the mu for not having token e etend elelnet re»i|a,&#39;ffl�§f�i§i?i&#39;*
one met abeorb the beauty and the vell-being of the oo92mt:l7e &#39; .
ehall eurely regret having to letvee � �     5-=7�.-~i~~= -&#39;~¢--.%-»-;~&#39;r.-~3~_*-

we let with hr. Btirnenenn and a In �atten yesterday attere &#39;

moon end evening. In the afternoon they put Abe through the ropee
dieoueeing eoienoe in �meral end ohenietr; in pa�:-tionle.re_ _ Batteh ff,
le the manager of the monomer plant, but no mention ae yet tree

- " _ &#39;1&#39;; 92 |&#39;,-.--&#39;.-.

node of netheorylete. la the evening they were our graeieue
am eherllng to be vm. um the mi

toverde �pzmzee ehd ehemietry end by the ego er
it looked like um were eonrlnoed m invented ehemiet:-7.  ""5

. 2 - _

knov hov emall we ere, but they believe II to be e eoet unique� �_-
oneniyatione It really looks good, gun, but there -; I&#39;ve mentioned

*�*-a|-nq-- , .. ..__
_ _ _ � __ _ � _ _ . _ , . -_ - _ _<A_ ___~. J
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� "1 _ nie �...; vtth =h..&#39; egej tine morning. me m} 1;.� Q} 1;  »
*1» 55,?-3&#39;- an they um: nu �to do for um by �£2230-qcmh; "t .  rhnt tor the mom! Be�: herd at vk.� _ _ &#39;-"I _ , - � Q» .1; ." ~. &#39;?&#39;---- .  . _ .- &#39;. . --..r.-"�»"-l7$"&#39;."

.. . v _ ~ NJ"-__bezzelort having lmoh vlth time tn order to get it done lnjood 7:�
_ ___ tine.� We&#39;ve not yet eeen Dr» �ahenker vho vnl. epm-&#39;.=£¢&#39;1&#39;;� � - -"...u--,.&#39;_-_~_ tomorrow when Po: lete here. We hm!�  go
., .&#39; get to Ink Btlrnenenn eo there met be {lye doore to

- . ~ : e,� v-rm�:

.&#39; -yr , ., �E59 �-4 !..92 .

.-.-. £1-&#39;v;&#39;"¢¢m have reaenberod to take no:-e or the m.-1-m."J;   &#39;
, 4- 1�.-1-�-1-=- -,.. |* hare Abe would mdoubtedle have en easier the of it. Po: v&11&#39;_,�_,j�i*&#39;

.. be our beet n-mm on - they ee not mm enough prelee :6: a=1e.t�"_§ti
I V -

*U92re gotelittleottheehereheleebletoturnon, vhenvenet
-. hintnl-ondon, beoaueehene quite �rterentfromvhetvehed g__;.
&#39; previouels seen. Appuenu; the dollu-e ere letting oloeer no �ff-&#39; �
L at bole emu-mm to  Ive no e an of tho old one-tvo mi 1&#39;2}
_ But he eta-e he eolcl I-one ax Dr. Ponorenieq he 1e the opoil:j&#39;i;l�92

eeeue for no here. u - ~ . . ff .7: 5%,;  ~
92- __- &#39; 1- � 1

92 ___ . 1&#39;11 keep dropping you e line everytine I con. Abe 1| .;-__;;q;&#39;.&#39;,_�f_..
. 1 -yelling tom-me to get out end eee the town lneteed or writing people

;_;.&#39;, Uhlt �I&#39;ve not at seen, en 2°: loin; to tame his novice very �ning�.&#39; &#39; - 92

�I &#39;3 3110.11 prohebly not write tor another two or three �lfly Tho  &#39;
&#39; . 92 _

.,,__ ..i nezomwm here v11_1 me, ea 1 eetimte a, at lent e veex,  _" ~
1..-�_ eo ion can try writing ue. It we move on before your n11 1-ee<:1:ee__~�;:_=j§f

f .
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Dear Harry and Phil:- - &#39;92t �

&#39; I sent a cable today $0 Phil for the both of you, to wit+ &#39;
- P

92". �-*i� Yyl _I " . Fa. �ggr -"an _co:~;:.*Ecr1o1.~s PREVEI-ITED TELEPHOHIIEG sror OPPOHTUNIIII
&#39;* SELL CYANHYDRIH PROCESS FOR IEKEDIATE TTEPORARY Insraitl-lsfii�

=22 �EIUJIIS ABE" - _ - f?%§§§;§?s.,. A. - 92 � __,_ -1-� _�} K.�

-1 non STOP osonanx REQUIRE FUIL ATTENTION TO LETTER 1-:Ar§:=�.i~I&#39;.¥.?�*,*.**-;92§&#39;-;&#39;7*"
The explanation of this is the following: - = l fl 7; =,

Since Tuesday

&#39; l

when we arrived in Swityerland I have been in;¢_
constant conference with the various technical and commercial per-&#39;*. A
sonnel of the Lonzg Company with a view to reaching an agreement as _ -__

early as possible. I have been accorded the most friendly and �j&#39; &#39;
hospitable attentions I could wish for and think I can best sum up - »- ,.
what is happening here b¥ telling zou that all indications pointL;tg &#39;

. -- ».---- --:92-u-

to the early achievement of an extremely favorable working agreement
on the methacrylate szstem as a whole. As soon as I get the time I&#39;-

shall write zou of this in greater detail. Suffice it to saz that a

what has already been agreed to by Lonya and approved for incorpora-
tion into a contract far outreaches my fondest hopes. But perhaps -

the most startling and wonderful development of the conferences has,
been the fact that we will, in all likelihood, be able to unload our
cyanhpdrin method of

this matter that the

portance and justify

Ky; you.
Although it

method exactlz as we

producing the monomer. It is in relation to-:_¢
following instructions take on the greatest im-

the most earnest, urgent and smergenc;�treatmentif""

would be possible for me to "unload" the cyanhydrin

developed it for the Chinese as a last-ditch g ,

attempt, the "patent-infringement" consciousness of these people makes
it inadvisable to propose a method which involves trick_procedural re-
arrangements involving the use of chemicals specifically named in the
series of DuPont and

0 . 1».

ICI patents relative to the cyanhzdrin prqgessé§._
It woul§;therefore�be of tremendous importance for us to paraphraso,t§*
in a sense,-the process as we developed it so that some basical;j§§¥;&#39;
new chemical is employed to carry out the intent and the mechanics�

of the procedure as it was previously developed. Let me therefore

take the liberty of repeating in outline something that we have dis-
cussed many times before: &#39; I

"&#39; &#39; -"-- &#39; _;&#39; �� -*�":� ""�"- "&#39; �I "&#39; �- - - &#39;~._ _:�-,-_-Air:-_t  a--.- :.=.~.-_.�. . I � �IT -..-._.- -�- 1..

I-

_1- - --- 1&#39;  _ _-&-- -- --+-:.-~- ~~--�$1�--"&#39;92�=:=:�*L>-�mac&#39;s-4*!-�v--1"�? ~*:�*"!--&#39;-&#39;-ii:-=&#39;-&#39;2&#39;-_-&#39;f:_��-~ �&#39; _fi�u=-92 > A -_�~--1 &#39;-e a  ,».--___.»,�-l--~»-- ._&#39;-
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_ I &#39;; �-:-IOur cyanhydrin method for the synthesis of methyl methacrylate
� _ 92.monomer involved: _ &#39;§,_=

l. A procedure for the synthesis and isolation of acetone eyan- .hydriniwhich you could easily obtain in detail from Bill nono1i§f§inis &#39;
aspeci?oi&#39;the yynthesis is of no immediate interest to the pur;¬§§¥§§¥
this&#39;lbtter,.it being my purpose to write zou on this matter ¢¬n3¥§6§. ,

&#39;2. The addition of acetone cyanhzydrin to an excessl/ of 100%
sulfuric acid at such a rate that under the conditions of water-cooling of
the reaction flask at no time during the addition of the acetone cyan-
hidrin is a temperature of 80°C. for the mixture exceeded. The addi-
tion is characteriyed bz a strong evolution of heat. Upon completion
of the addition of the acetone cyanhydrin to the sulfuric acid, we J�?
raised the temperature of the reaction mass to 150°C. in a period of
five minutes, held the reaction mass at that temperature for five
minutes, and then quicklz cooled the reaction mass to 130°C. 2/� having
cooled down to 13000., we commenced the addition of a mixture of meth-
anol and water at such a rate that the quantity of mixed alcohol and
water under the conditions of a uniform rate of feed was added over:a&#39;
period of 1% hours. Since we maintained the reaction mass in the flask
at i3o°c. throughout the period of addition of the methanol-water- &#39;
mixture, the addition was accompanied bz the constant removal_p£_a u_
distillate of varying qualit;.71/ l � H - 1 -H

1/ For all questions as to the specific procedure we used previousiy, �
cgg��atigilgefor the calculations on the Chinese Job which will be _xi office file cabinet.� Oscar knows where they are.f wg�ld prefer not to have Bil1&#39;rely.on his memory in this case,because this is a crucial matter; rather, have him consult his
notebook. If there is any trouble about finding the precine in-structions I used, please cable me at the Park Hotel, §i$;n;n _-
Vitznau, Switzerland until about May 26¢ after that care of Dr. -E. Stirnemann, Lonza, Basel. p }_

�.,&#39;_ f-_; ,:. _This_is_a critical point in the procedure, it being importantftp-£;,cool back as rapidlg as possible. On the heat-up to 150 0.,§therej§frequently_occurs a foaming of the reaction mass. Bill can tsll]*;iyou about the handling of this. We generally went after thef{oam�1with a few drops of octyl alcohol. It is important that hydroquinonebe present in the column  on the packing! and in the methanol-water-
mixture which is to be added, as well as in the receiver for thedistillate. Copper powder should also be added to the reaction mixtur

2/

3/ By&#39;quality"hsre, we refer to the fact that the initial distillate willform a single phase and consists principallz of methanol andymnnnxzr
-u.-.@-1 . - -. -i--_-*�_"?*-W1�?-�t:a*I---1-.o.... r_~ �*1 :rC7-&#39;- �" &#39;*"&#39;7&#39;�7&#39; &#39;_ "&#39; &#39; &#39; 7 V� 7 7

7-".
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. _ _~§�__.._.of water, methyl methacrylate and methanol which, upon-colléctéon§k§fT _
- ._ - -.52;  -_"�.".- -in thejdistillate receiver, ultimately separated out into two;phasesg;

-w-$!#"&#39;92 &#39; Q V

principaliconstituent of which was water although it contained §8E§j}"
. - - p I - .methanol and some methyl methacrylate. To assure the_complete ref? %:moval of all of the monomer formed during the reaction, up¢s�é5s§f;§�

pletion of addition of the water-methanol mixture, we pasgdsteam TIS-
through the reaction mass until the temperature at the top of zne*?*column indicated the boiling point of water alone.� The equipmentftf
used consisted of a three-neck flask agitated by a paddle mixing Q:
unit, an addition funnel in one neck which served first for thej§EL
addition of the acetone cyanhydrin to the sulfuric acid and which] ,*

_ _ _ -.later served for the addition of the water-methanol mixture. Ihey
other neck of the flask contained s themmometer and the hlet tube,f:
and a distillation column. p "- �e _" "T1�§h&#39; &#39; The distillation column in its main section was gpproximately;-

s li inches in diameter and l2-l5 inches high. The column was packed "
with berl saddles on which there was a random distribution of copper:
powder. The purpose of the copper powder was to act as an inhibitor
of polymerization of monomer methacnylate condensate. -&#39; _:_"~;&#39;l�¬

3. �The two-phase distillate from the above procedure was-separated

I

-.�..|

. _ _ . � ., _�_ __. _ __:$ l, ,�_ Essentiall;, the distillate was at ternary system Lonsisting g;

an a§§§§7iZ§ér whose principal component was methyl methacryiate§§§@§e&#39;
which 31eo=contained water and methanol, and s lower layer who§§§§§§§¥

� r

.a.,
I
-H

v

.and the upper layer was washed successively three times with yelumes Ti�
of water equal to the volume of the washed layer. _All of the washings
air were Joined up and put aside. After having completely washed ifp�
the upper layer as described above, the washings were subjected_to;;hs
s distillation for the removal of the methanol contained therein§fLi§

_. �*1-

�? _ l __ _ &#39; l L � "� " _
&#39; &#39;-&#39; � .&#39;-5,:�if  ¢ont.!� and methyl methacrylate. Later on water gets to he a;£}g§§Q- higher.mol fraction of the distillate and as the quantity of.wate§g**&#39; " in the distillate increases, the separation into two phases occursqThe changing quai�ity as herein defined is accompanied b; a chhngeiin the temperature of the material coming over at the top of the -- column. There will be a period during the initial addition of the
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sof "panaphrasing� our cyanhydrin monomer process, let me explairfggifii;
one thing to you that will make all of the above more understan§§bi§§§f
the Lane; people recently developed a cheaper method for the gené£a1§*�

- tion of HON. This brought up the whole problem of a weighing of� T~f-

dous interest, either as

tion of a process bz the

a permanent installation

powder and pdlymer sheet

disclosing the fact that

. - ,:92&#39;�.*:�"

the cyanhydrin method against the new procedure which we have ade 1
vanced. I thereforeL"leap into the breach" with the fact that is &#39;1
could provide the cyanhydrin method process which aroused tremen#_"*~ &#39;

a temporary measure preceding the installa� "&#39;
diol synthesis-oxidation-etc. method, or as "&#39;1

supplying the requirements of-a polymer_§;

plant. mp particular nervousness aboutfii;
our c yanhydrin process involves a pro-

cedural stunt using all of the same chemicals used by ICI, DuPont 4-

and Rohm and Haas flows from the fact that after hours and hours .

of talk on the Weitzmann

" only had them hanging on

&#39; the idea that we are not

process for the synthesis of the diol I �

the ropes but not yet definitely wedded tQ-z_- 1

in any way in conflict with Weitzmann�4thisf"&#39;_

despite the very convincing proof I offered whighagollowed the lines
of our patent application. How, therefore, I in; the following F~;f
possibilities against the background of what has been presented g 3-
above:-

- �Busgetion No.1
">9. � 1 I� Worthy oi� consideration in my opinion is the fpossibility

»of the use of the borats

tant s! of Step Ho. 2 on

following form: H
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a "can >~"~. l v . D . . , � &#39; _� -" _&#39;_@�- -�* ; -_ .&#39;L -,.:;._�;,-_&#39;*:~  .
�I realize that  a! the formation of the borate may impair the1:§§§5£f¢-

|-.&#39;-T� -&#39;=_-= .&#39; &#39; � :21 I!�1&#39;�"
.stabil1t.ty-Inf.-�the additions of the on group but I_would_ tend

- - - -"-.&#39;:~ "  41� of 1 -doubtythiskpurely from the consideration that Phil seemed to_be5gE;§;£M
lieveithatihe had successfully formed the borate of the diol, thiigajfq
fragility of which impressed me much more substantially in_view ofjj�i
its being a glycol,  despite the distance between the two hydroxyl 5,"
groupsXI.;  b! the release of water by the boric acid  both that 3?
formed in the formation of the borate and that evolved in the �ee LLH
composition of the borate! might tend to hydrolyze the_Ca; C triple1n&#39;_
bond! group all the way to a carbonyl group, this being a_particu1ar; .
�danger during the formation of the borate in the form of an attach&#39;T T
on unconverted acetone cyanhydrin. This danger, the conversion of _�"
residual acetone cyanhydrin to alpha hydroxy isobutyric acid, which _&#39;
owould be immediately decomposed by the boric acid at substantiali; ow,
temperatures, I would tend to discount unless boric acid is capable I:

xi ~of setting up a complex whereby it becomes a powerful acid as in the� =

I ._

92- 1

-1
~.

I

&#39;-

-&#39;1
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case where two adjacent hydroxpl groups exist. This follows from ;
our experience in hydrolyzing acetone cyanhdrin with 36$ H01 which 1 -
is a fair sort of strong acid. Here, with an abundance of water T n
present, the time required for the completion of the hydrolysis is;-s
substantial.  c! I also realiye that the release of water by T.
boric acid,particularly during the second stage of the process,-�
namely, the elevated temperatures to which one will have to go to _ .
=Iff0ot the decomposition of the borate ester, would tend to reverse

the reaction releasing acetone cyanhydrin to the action of high eff-?"
�temperatures at which it is notoriously unstable. In this connection.
I believe, however, that the abilitz of the ON group to undergo e313"
reaction to form the amide may be e substantial enough competitioh;;§j_
at elevated temperatures to minimiye the hydrolysis of the esterifgggiz:
._ ,&#39;;2BaYing given the above critique, it is clear from the .§sA%{s5;J,..

-&#39;1-3":-&#39;2&#39;--�:&#39;.~ -.. - . &#39; � ~� *"&#39;"�-"&#39; 1:�
I offered �bdve in connection with this suggestion that we wou1d�ii�d¬f,I ___�6:~__�.: -, F ~ - -.&#39; ._�_-=A�___  &#39;
up with e nitrile in the place of the amide which we have, up t6&#39;ff*.. .
date, assumed to be the product of Step 2 of our cyanhydrin monomer
method. &#39;If the nitrile should be the outstanding product of the &#39;

_ ,~..

reaction, both the possibility afforded for the conversion pf this &#39;
.- 1» ,-W"!-v-v�-&#39;1 -- -�-�-=e �raw-. -.-. ...-".&#39;*-"*-F &#39; *-_ . _._< ___.-92.:...h,,~-..-1.-_.-1-pr-.,-.---vw-e-3-_-�2-~1>--w -r 1» s, M __ I _ _ _ H _
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to the amide  and this would largely be true

a watersmethanol mixture to the nitrile! and

techniques for processing nitriles to esters
&#39;92

1 -"*1 _--iv - -

lieve ihatlthis would be a stumbling block.

. r__> r - _

.1-&#39;

�_1.¢,,.4 � �� �; ~ A -�_¢ --...n-Q-.8� = 1-.-.._-~

-"0

we k &#39;:p�§! A .i�¬${£;;,}f.
. _�!�_ I _

during the addition of &#39;
92 . 4

the rather well-kno!nf:;__
does not allow me ,=&#39;§6.�.5;:e-__.�.-nf

.-&#39;��--"cw:-1-:Moreover, if water§re¢§*¢*
-v#@h¬-�- ~ 5?§TE§E£-leasedfbs_boric acid in the ways mentioned above were to attachQthe-;£¢-.4 ¢-_.,¢. -..> -§_._r<. ;_ nitrile groupk He would not in any case.wind up with an amide;.$j1j:-1

of the following+:-
1. An

cyanhydrin at

boric acid as

&#39; 2. An

. The possibilities therefore afforded by this suggestion
trigued me and I should like to see an experiment tried consisting >

attempt to prepare the borate derivative of acetone -

a temperature not exceeding 30°C., starting from
the raw material.

1n�q, .

__ _. � g _.-..-1. .~. 1.. . . &#39;- I.» 1

PFT°�
&#39; , . - - &#39;.&#39;F&#39;

attempt to decompose the borate derivative by heating �_

 I know I don&#39;t have to warn you about safeguards against the possieo&#39;-
bility of HON generation from

I do not believe that

isolate the borate ester from

D this would not be a desirable

unreacted acetone cyanhydrin!. I ,"�- i
it would be advisable to attempt toj &#39;��

anz unreacted material since, in any case,

feature of the commercial installation I

and the likelihood is that any unreacted acetone cyanhydrin would be -

present in sufficient small mol fractions to force resort to extremely

high *=@mP"m1"~=B,»{scamstsximrsaieeaanmaewz sate 122558 "= e2°c.§

at 20 mm.!. If such an attempt at isolation were made�to promote the-
heat polymeripation of the nitrile or amide product as well as confused
the whole issue through the mixing of cyanhydrin in the distillate with
product of decomposition of the borate product e!, namelz, the un~ W
xxx: saturated nitrile andfor amide derivatives of the cyanhydrin._-
If the experiment should be successful as far as the formation of�

| .

the unsaturated nitrile or amide is concerned, I should like to see d��

* a direct attempt at esterifying the amide and/or nitrile without;l_
= resorting to external agents such as sulfuric acid or any other;¥a§�;?p

�mopper§upper5 of products of-the reaction such as ammonia, ete§?@Artw».. W . - -_.., h_._,. .., . . _ � -- _&#39; &#39;1";-¬�;?r�§-5w92;__ =_
&#39;19- &#39;-1&#39; - .
1

1

However,?I;leave this to your judgment.&#39; _. __;3d§Q§¥?§i.&#39;- 92¢.-_ ._»r&#39;
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1. Suggestion No.2 - _ 1. fs&#39;*z*�» ?&#39;;
1 Another experiment worthy of consideration, in the event that

Suggestion No. l fails, for the reason that water produced by the def "
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Igest the use of commercial 96$ sulfuric acid relying in this instance- -
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&#39;composition of boric acid tends to hydrolyze the borate ester back�f-&#39;&#39; � . , .--1.». ¢._ ,*.;.92;-,-,

-to the_starting materials, would be one consisting of  ea a forma;Q%;g;-~~~&#39; &#39;4 2.3 1- " a - =- -~ =;;.-Y?�_tionAof§?he&#39;horate ester through the technique of a reaction betweensyq=1 d-r- ~:�.£_.-/92"&#39;:""-&#39;- � 3 , . . _ � _   �a " &#39; &#39; i - J� U1wroboric&#39;acid_and acetone cyanhydrin, followed by  b! an attemp_:§§£;.2-: _-&#39;-or .1-7* ¢;- &#39; .- &#39; - =1�;-_;,;I ¢92�Q§__1§;decomposefthe borate ester in the presence of a quantity of sulfurigigi
acid conforming with the quantities I previously used.� I would&#39;sugl:§_

-upon the sulfuric acid to counter the tendency of the pyroboric acid &#39;_7
to yield water for the reversing of the hydrolysis. &#39; In this casefi
would form the borate ester at the temperature suggested above,&#39;1wou1d .
then add the suggested quantity_of sulfuric acid and proceed with the

s -_$= 1 ;h;t;¥fr1@;
technique previously used b; me. &#39; ;__,§ "f,J&#39;,&#39;-
&#39; If the so-called rearrangement to form the amide is not-sn3¥?3¥
intra-molecular reaction but is a bi-molecular reaction, the forma��&#39;-
tion of the borate ester followed by s treatment with sulfuric acid_ u
in which the ester is added to sulfuric acid or vice-versa, and_¢u1 ,
raised in a period of five minutes to 150°C. or thersabouts and �g
held there for five minutes  unless it seems to you it would take.lt_- - 1 ..,

longer than that to break down the borate ester!, the decompositionugh
of the bcrate would give a uni-directional character to the formation �
of the unsaturated derivative of the cyanhydrin, which would minimize
possibilities for the presence of hydrcxy amides or the other hydroxy .~
amide intermediates shown in the above presentation. And§»even 1f�i§¢w
it were not to improve the zield,-such s procedure would be valuable -J
for me to have some idea of how far I can go in my discussions here§f&#39;
� i Suggestion No. Q , &#39;,- - . . s 1.i"".l:§d&#39;;i:§;§
- &#39; - Here I would ask you to think over a variant of the aboveJ§}f_ ,. s _

schemes  which, as you will notice, hug something we have successfully-
done alreB@y!_Bnd go ahead with whatever you.feel would do the trickili-&#39;-""*|1~ .4  _ - . -- "-92.J __ &#39;-. --  ~ ---� .-..n-_,~-.k __.~I F:I&#39;1P&#39;g J,� an � _ P_ _ _. I_�;_¢é!-;.&#39;i�~;.? __

the

- &#39;.&#39; is &#39;- -. .-. ..--vll r $ , . . .._� =,1_.__�,.v_ _
.r 0&#39; 92F ~ -§ij�oa;9what is at stake in all this? If sou can succesefdlii��ilf?=:v*&#39;?*-v~1 &#39; ~ - ~:>t"7r.a¢sx*

carry�thruugh any of the suggestions,-it will be possible ror_mg&t3-sf,,.. h .__ _ . V -- ,-�tn� 92".;-�T;-__:; .&#39; .
stay with Ions; without exceeding the time limit I have placed&#39;on§f_,.&#39; &#39;.

my trip and carry out a demonstration which would convert the whole;
&#39;4:agreement which we were thinking of, from one which gives us Justfi�r

.Sl0,000 now with the balance held up until after demonstrationsL;~&#39;
�- �*&#39;:-"~r-v�.~�~_ .�� - �""&#39; e - -�-�- V�� ._.p-.- �Q-,__,___�. |_-_,_.-1». -~-
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a""�¥¢

&#39; means giving this work priority status. Let me have your immediate&#39;sf_��j,f_- " "reactions via airmail �but don&#39;t let this delay you in carrying out  {&#39;3
3 � this work. It is every bit as urgent as I am making &#39;it sound.. - _ , , u -¢_. -
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JEAN.� -- - --;&#39;,;=�.&#39; fl

This letter was addressed to man: sow, c/o 1. Bnqrmzuw and
ASSOCIATES, 29--28 - hlst. Avenue, Long Island City, He: Turk. ~

The Voters Ea[;i.atration list for 19h8 new one mm -&#39; --
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Here we as in sunny Californiaatséglet - but it isn&#39;t sunny - it is damned ~eg,,
cold, and we hue had a tugh trip, altho_the,,_
-sights I8 have seen are;m:velous. L � &#39;=%"�?¬%

92� 1 *--"¢~. 5 v &#39; 3

Our housing arrangements did not come thru,
and Ie ae living in a Motel temporeily, hop-
ing daily for good luck in finding decent *
accommodations at a fair price, _ a"f;;&#39;
We as not sure yet whether we ae going to i�
like it here, altho we ae going to give it a_
fair chance, but don&#39;t forget that we meant
it when we said we hoped you would not give
up your apartment Iithout letting us kDOI*¢q}mr
and giving us first chance at it, shpuldw yj
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things shape up so that we decide to_returnz§ inf I
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Mail will reach us there at any time. 1&#39; ;*:- *-w
We had no time to reel sorry for New Yorkers
on our trip - we had bitter cold, snow, ice, j-* -
slush, sleet, and gaes of 85 miles per hour =fL_
velocity, to_say nothing of several dust an � _
sand storms, all the way here. I more my fur;;;j:
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coat right into Los Angeles, and never opened ~
it til we Iere_going thru Pasadena, and_thtt;$g~&#39;e-
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At present we wish we were home, as it seems gnu.»
that everything is happening to us, but I6.,�L;; U
are hoping for the best, Sometimes it is good? - I
to get all the mishaps&#39;over_Iith.in;the¢beginnin5
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June lb, l _--�ne in eaeh. _A total of 32 eeeke salary nae not paid. I  _ _

o  1-. f b I re Ir Gold and 1!� Levine, while Ir. Bohall ia etili with the 92

-.2 +- " U� 1," 1 Q um ll: Gold and other empleyeee were perenadea by in-, _
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I � E1=:r:..221i..e P9.1~11r_.k=11M 1e..A.L ¢T£_l_&a2¢;}!=_@.a &#39;
A. �Brethren e Aeeooiatee ie a partnereh-ip involving three partnere, auxin: the tine Ir. Gold e Ir. Levine were in their employ. the three __� partnere are nu-emu Brothman, 41-OB 42nd Bt., Bunnyaide I. �L: liee  -1g; liriam Ieerowitz, 1.51 8th .ive.�!, 1.1.6.; and Oeear J. �ego, eo-or1 8t., Iereet iilla, 3.1. the office of the firm ie located at 29-289 t I Y  Ironeidea 6-6451! a laboratory was -ifri�-;__:1==,;,»*_ r

I.

7

. _�_

, -
v.
;_-&#39; lve., Lena Ielend i I, . . . ,  i ,_E nainteined,zt_=&-05 Hth ave., Ilnhnret, LY. {ha laboratory ie OIi.&#39;@»I_}§,-�g-, premieea oi� the Peacock Roll Lea! Co. from which the epece no rented. .l &#39;&#39; �Ir. Brothnln ie in debt to the Peacock Roll Leaf Ce. which ie reported _I to have eleeed the laboratory to him. _ _ .
1 . _" Ir. Iago Dfeke with Ir. Brotlmen in the firat pare or : one neeand hie .laeyer ie new attempting to reach a eettlenent with Ir. Brotrman. &#39;to thebeet of our knowledge, the partnerehip hae not been dieeolved.

..&#39;

* -A Brotmaan e iaeociatee ie a chemical engineering consulting tirn-Jwwensased in the eeralopnent e &#39; _ __ .
_";.�  Ir. Cold eta:-ted work ea a chemiet in the laboratory about the mid- �lbe at lay, 1946 at a ealary or $100 per eeet. Be Iae paid regularly torirregularlyabout l0 nonthe. Beginning April l94&#39;7 ealariea were paid varyand from April, 19¢�! to June 15, l94B Ir. Gold�e ealary Iaein arreara tar"4O Ieeke arnountilm to $4000. - . _, _

-§*.

0,.

&#39; u it Levine etarted work ea a ehemiet in the laboratory on�ept. 1, "_"1947 at.a ealary of H00 per reek which wee paid very irregularly. Up to .948 he received 9 Ieeke pay, 8 payments being made by cheek and.,-.-_|-

A &#39; - In addition to the arreara on ealary for a 40 hr. week, llr. Gold noe of 40 lire. per week and jaotpaid for overtime amounting to an averag1!�. Levine iae not paid for overtime amuntins to an average of 20 hi-e. I -.
&#39;-__ per week. U� _�  ~- In -addition a Ir. one one nr. Levine �there were �employed by oi.�fi Robert �ereon and Iillian Rohall, chemical engineere. IE1�. QI1&#39;IOD_&#39;ff�._:��-�,§_2:�:;&#39;__�;::.:_-¢-

lo t e o . .�Ih r anisation iae much larger in the paet having,at one tine, n
eomrl�l. e e sinvolved ae many an 14 people including the partners. a number at the _ - nformer employeee of the firm are eved back ealery. -_ __ 3 - -    -  _&#39; n &#39; U

4
&#39; _ A II� ev n .- B2-ottoman to remain for an extended period in epite oi� the accumilating - _the re reeentation made to them that negotiatione

in&#39; . green and  theee eon ra&#39; - -&#39;" t acte would place the tirn.1n;a *3"eith large time tor ot t cte eonld certainly be eigned in a very,__enog-t__ ;_ 92
"- epaoe ei�~_-._ti:ne.- �Ibo ai3nin8 of these con r �,3;very farorablyginancial position enabling it to pay all goo]; ea:,:ap1q;,;-5.; 1

Q�
K

F
E

arreare in salary by P _ ..c ntracte involving large nine of money were in pro-&#39;

. nch¢m1ooi__co,- qt 1n¢1e!, Bombay Chlorine Prodnctehlee of Indie. , 1m;,,_r;;1Chemical lnauatrieelthe lament linalieh chemical company!, iiontecatini�the_ largeet Italian Chemical Co.!, 1.onz.a Seiteerland!, and othere. However� .-all these negotiatione hive yielded no results to d�-I. 1   _, _ _-
-   . 1,, §,h¢&#39; .Q]"1, pgrt of l9k8, he report 1.; written for hotter Chenicaf p_ - . �_,&#39;.¢g gnu. no -men 8l_0.0o0.eae tn he oaid on completion, _1n,1;_,a5_ um_  &#39;,-graft ma; S<=~1&#39; &#39;TB LL i>eHff�l&#39;->67-e¢T..r.3: wad? and &#39;1�¢on.»- �&#39;_,,__,,&#39;/H%,,.

&#39; 1

&#39; 1 actual feet negotiation were being carried on with U. . .3 otter,-~.__-.;_, �
<&#39;, 92

1 _o
-n--.- .,~ -.

�&#39;51--an -~ - ---�-92 -Q.�-._.__...¢--...,-e.-new-,__.--..,.,_,--..~...._--_._ -92- re,-0-e&#39;ap.#92iF- or .._, ____ ____ _, ___r&#39;_ ____ , � - .&#39;l.|¥-alien-l�-1-�*3-&#39;_ &#39;
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&#39; &#39; r chemical preceleee and the deeign oi� pinata. -3,-.i1__
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lent with the representative ef the -� . -Pwr»-*-c.

Q� nee.»
¥ 1

. . - &#39;-_-&#39;.-gr-,_ , . _ -

__ ._ ,__  .I,�o,_*{,.,_,-__,-,;.�.-;.-.~z---.-.&#39;4--_-.-._.q �p---�,____»-4*-__-n�»-4I�wh¢;_,W,.,_,n#--_-ii"-§"���&#39;�-i0  e e %~n3.
pynent hes �been nsae for the report. It is hoeever entire1;_"�p7¬_i�I192=1o _that Ir. Brothsen received money tor the report throu�h I I>1&#39;lY¥�!_"f~_l*1�l"3"Iettur Chemical 00. &#39;1

&#39; sone�§t&#39;ise�n=re&#39;:-e Hr. ooze and tr. Lorine iert the enter ofnan I» Aeseoistee, Ir. Brothnan propose: to then that they la?" $0 -"_._,.;»,-their ridht toisaiary owea them in return for -en incrsleoietor nsM_,g_e__ee_ntis�i1.y the seme proposal to Ir. Behsil. - _¢§i,,.e=..~<;-,;;I _ &#39;-"...�?"&#39;+-" -Jr - - _ - &#39; &#39;~ After luring the employ of A. Brothnln I: Aseeeistese 33- �I4 �*412&#39;. Levine Ieeie eeversl sttempte to ebtsin from Ir, Brothnen signed state-pents ecknowleaging the salary me them. Ir. Brothnlln put off l18111l928 IIIetetemente sever} tines. Be agreed in {rent er e witness, llr. Be;-net;Pi¢te whom he Eek. ti: ooo!, tnnt he one beck eatery to In-. Gold no -.1.�-ine ena woula here his iewyer sena etstemente to them scknowiedninz thldebt. these statements were �to have �been eent within s week. it ie ever _ _omised and the Iti-tenants hive Mi 787- 50]�
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A �the -5+. important eseeLaboratories for the aeeign end erection of s plant tor the unnufeowro 8�ii tor the payment of eminegriéig�folhr,thi 51 oiic ecio. �Ihe contract as sO 7° he t srt and piyngn off? O�which paynente have eireegy been nsae for t ace p ,years or until the roysity payments enount to $100,000. Ihe plant is 11.-_ ~met completed end ehoula go into promotion very shortly. However, e . "number -of 1|-sjor provision: of the oontrect have been iiolsteri by 1. Broth-nan I: Aeeociatee. the ether eesets oi� the firm ooneiet of eeverai patent .applications which my be or vaine it the applications are granted end 1! 4they can be sold. She physical sseets of the oompanj ooneist only of  _-office furniture eno Laboratory equipment. __-*_  , &#39;_ ?_._;=,_;__,&#39;L- __,,_,F_� _-
&#39; ~ Hr, A,�B1-euunan is the only partner of the firm known to have person-el. seeete. He aieo 1-es Oonsieiorlble eebte. Hie personal eeeete neiestram household effects inolmio o patent which he oleins �brings him an 13- &#39;"came er $2000-2>00 /year, s oar, end e summer house in Peekekiii which is _in hie wife&#39;e or mother-in-1sw&#39;e name but which wee unnonbtediiy pai&_!&#39;or�_ 1tr Iir. Brotmoen.  1% &#39; "   -�  "tr-r �~:e_-.=r»:-~:-=-2-sot:-&#39;-1>r~=~ �":1.,§-�",. W
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