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CONTINUOUS MIXING,AND REACTION
! EQUIPMENT DESIGN

A. BROTHMAN, G. N, WOLLAN and 8. M. FELDMAN

o r A

T

Respectively, A. Brothman & Associates, Now York, and (Mr. Feldman)
Merck & Co., Inc, Rahway, N. J.

e i

N TEEMR prOADEST classification, continu-
ous devices for mixing, dissolving and

" reaction can be divided into two \

PR v s sy \cw- by

e A " RS -~
. .
. -

" ticall

" -’i‘u. .zuum develo)

varionsly known in the case of the hrst
type as single-pass, plug fow, displacement
or “streamlined;” snd in the casc of the
second type ss multi-pass, “‘pon-stream-
lined,” or do-continuous. The first
gpe. which we call here single-pass, in-
udes all continuous mixers and reactons in
which all portions of the efiluent, prac-
{ ing, have remained in the sys-
tem for the same length of time and have
not recircnlated within the system, thus
being “single-pass.” The second type, e-
ferred to bereafter as multi-pass, includes
 those kinds of mixing and reaction equip-
ment in which, because the material re-
circulates within the equipment itself,
vario:sd rtions of t:\e eﬁucntkhzv; re;
masined in the system for varying lengths o
“time. In some equipment in this classifi-
cation the Bow path is fairly well debned
.and the flow can rightly be considered a3
making few or many *‘passes” through the

equipment before discharge. In others the,

flow -path is mot well defined but the re-

" <ention time of various parts of the efluent

may still be debned by probability
calculations snd can still be considered as
having made varving numbers of passes be-
forc discharge. ~Regarding equipment of
the second type, this article is mainly con-
cerned with systems in which the multiple
passages are in well defined paths, but &
will be shown the same wmethods can be
applied to other systems.

' ,#COPE AXD AIMS

In this srticle, the sims will be sevenl: to

t the advantages and disadvantages of

single- and molti-pass i)épﬂ; to liustrate a fow
forms of cach kype; and to show by examples
design calculations

concepts of phyyicsl chemistry, fluid mechanio
and process equipment.design. In the interests

" of beerity the derivations re owmitted here®

and in sddition; the actual computations are
mostly omitted from the example, nb.hnﬂ
the principles foliowed sre explained and
data given in esch exse 2o that those who wish
to follow the computstions in detal may
casity do s0 by substitution in the designated
equations. “-

- Typical singlepan systems are iiustrated in

® v these intsrested the avthors will be Fiad
hw-ﬂmmtmludlm»
that have prepared, containing the full der-
tvaticus of the finsl expreassions and informatiss
on the varioos assumptions involved. This mono-

ph alsc coatains & erction oo the application
tno the suthors’ ardcie

ia ecr tasye (C & Net., April 1845,
;p. 3102-€), to eoutinvoms blending aipment.
'hat articte, dealiny with tm mz miciag,
presebied axpressions that cap be spplied wimply
and ditectly to singie-pass eoatinoogs mizers and
.are applicable somewhat less
esntinuous mizers. Address Mr, nt 114
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SINGLE-FABS mEACTORS
:
For handy reference Table I lists the

relations between hput, extent of
reaction completion, and system wolume,

- i —— .

-golome imfinitc contact reaction 9
fcms, £nite contact systems. A comstamt
volume system is defined 8 oy mixing or se-
action process o which & zero v megligible
change i the spece occupied by all the com-
St = e e B
sctive occurs st amy Lime i -
o i A warishle

mWMhWhl

i Infinite contact

%
i
%

and volumes of the system.
M:ﬂrunb varisble wolume wsystems
are mct where gases or vapon sre present
s vesctanty emder constant pressure. Al of
the equations  have bern denved oo Ehe basi
of iothermal resction conditions.
Some of the design facton, other than the
—mlumedﬁ:q_nm,'hdampormtw

L¥
H
:
¢
I
o

Problem 1—A batch reaction system of
143 ﬁ\mm 0,525 Ib. of NiSO, snd
, (the carbonate being
ments) is reacted to percent comple-
Son 31 100 deg. F. in 8 period of 3 min,
Accunate dynmamometer measurements in-
dicate that the mixer shaft over
the reacting period syerages 0.05 bp. It
i c-pass scactor

V, =143, t =3 min, N,, = 045
- 106 =0.00425 -wol, N, =0.00339
d’ ‘=N‘.—°.97 N.. M N.'-: .
N,, —097 N,,. we find that k=1.118
gal./ (min. mol}. coLe
If 0.525 Ib. of NiSO, i cootained in
l.4?..i!hﬂmthstmhputo&l,000
1b. of NiSO, per hour would require a flow
of R = (1,000 =1.43/(0.525 X 60 min.)
=452 % . Also, N,, = (45.2/143)
155)=0.105, and N,,={(45.2/1.43)

:4{0.45/106) = 0.134 Ib.smol per min.

Using Equation (3) for 2 constant vol-
ame, infinite contact, second order system
wherc one of the reactants is present in
excess of stoichiometric rﬁuiruncnts. we
‘find that, where R=452 gpm, k=

‘which we nse for the commonly encoun-

- [EE—— T A,
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=. B s found that the
" acid for & period of )

{ - Sote: Factor A here equals the

T

™ . Mrbine fapprox.
c 4 .centrolly xad} -

—

A, e Fp—

8)=[p/ (A "™=fp_ 11} from which p is

B et e

={. X2130=121 gpm.

’:nthhen correct R as detcrmind‘lim for

the condition of “instantaneous dilution”

of the influent to each vesse) in sccordance

with the mote at the bottom of Table 11,

we find that the corrected throughput rate

R would be 0.8 X 121 =968 ¢p-m.

RW;st:ue!on 1ﬁm assume 8 value of

R=09.68 in spplying the comespondi

wise eth‘ozl: {uElguation 20) ndu'lnf

Tiable II, from which x, is found to be 54.

Thea proceeding st wise, we find 3, =

. 4.5, x,t; 304 I:Ed :?: 0.2, Since x, it 30
close bo zero, it means thatomﬁmmump-
tion for R is very nearly correct. By further

- attempts, the proper value of R is found
to be about 9.5 gp.m.

If i we were to use two anits, each
with two vessels in geries, the procedure
-would be as follows: Consider each two.
2, %wessel system separately, and determine the

allow:l:{e throughput.” In this case, x_ =

X, =6. We peed onlylolveforx,mdx,.

", The c:g;city of the plant would then be

1 bwice figure. It would be found that
< the &hm capacity would be alightly Jess
for the case of two paralle] units o two
vmck,l.hanitwoulrl:efmoneunitof
four vessels. In the katter case, the mean
deviation from the calculated mean deten-

* . tiop Hime would be less, which is often

uite important in some processes.
b Problem 6—In acidulating the ehlorin.
sted liquor in the manufacture of chloml
by the chlorination of 95 percent ethano],
chlorinated liquor muost
“sbove™ 96 t sulphoric
r. It has been
sm eonsist;:;t with &e momu
- operation that in & plant ucin,
" soughly 93,000 1b. per mcl::nth of chloral,

be refluxed

- -~mot more than § percent of the incoming

PR .

- 'Fig 9—Methods for evalusting ¢ and
- .28, 29,

. = . b ie the expanent of ¢ in aach
T sodlow equals ¥a/Q -

. I B
A R . 1
i . T e i

- o« B
chlorinsted liquor shonid pass from the
¢ontinuous scidulator in Jess than\] b,
pl“e akc;nidgulating tank consists of a 500

. working capacity vesse] equi with
a dmaft tube I.DP: tgrbinc m?;expmemm bly.
The turbine causes s turnover rate of 1,348

- 8:Pm. The feed and discharge nozzles are
80 located that for all practical pn?ou:
ta =V/0, 0or 0.37] min, If the com ined
flow of gem.-nl scid and ehlorinsted
mar i 03 lz?g.p.m., is the mentioned

- Let R,,, be that portion of the in.
Hluent mumu;gac(h )d.s 2 hmi; equal
to o1 greater I+ 8) passes in s sys-

o vessels in seriss. A

stay of 1 hr. in one vessel (m=1) mmpli
that 60/0.37] =m+5 passes and s=

approgimately 161 . The value of

P =3.22/1,348 = 0.000239, wherehy g b

3::3] to &99976!.(3&8}:12:&;; these

ues in Equabhion » Using
only the first term in the brackets (for
one  wvessel): we find that R..=

{0.999761)™ = 0.967, which means that

.7 percent remains 1 hr, or more. There.
fore the proposed acidylating tank would
be matisfactory. ' -

» c.

T
- -

e
\

PURGING A SYSTEM -

Problem 7—A plant contains s eontinu.
©us reactor system consisting of four 1,000
R wrﬁ'ﬁ eapacity multi-pass reactons
m series. ‘The system bas become contami.
nated and it i now pecessary to determine
bow long, under the norm:lveunditiom of
ﬁ:oughput.i:wou]dukcbt;retnmtt:e
oystem to norma] operation purging the
“existing contents of the system with a
continued feed of mew rveactants. It i
assumed that substantially normal opetation
will be regained when 50 percent of the
conhaminating component -bms  been
removed. . . [

right hand sides of Eqn-ﬂonn '!8, 27,

30 snd 31 for vessels in which ﬂowhmehauneﬂudbydnﬂube
right kand sides of Rqoations 18,
egoation. In Equations 19 &0 25

27, 28, 29, 30 and 11, -where

-

. -
Ty

-+
“The eircula Hngupadryofti:emi;:uin .
reactor tank is given gs 2,000 gpm.,
feed mte to the spstem i ’

.E
1

the pr ?
:{:1 [{ ; tﬁ-?-e eqmua.‘l tIl::a;"hef:-n]:'la
time form + ¢
ap.in.nnlnuo!m-!-:_ Io i
ig. 8 between the
%-nD.W for the walpe
0/2,000 = 0.975 it will be
0 percent of the efluent stream
sist of contaminated material after
passes, Thiswo;ﬂdmnthztisoxo.s
min, = 140 min, must
that b5 X 260 x )

1

1% br. time there is ; :
reaction. How long will it take |
the system to reach virtsg) -state - .
eonditiomu&erthcﬁmeofﬂ:ﬂnp,ifthe
has been started by loading all of
cmcmmd?mﬁngtbcmhtdmi: '
for the period of 1 br. previous to begin-
ning the continuous feed of reactants?
1t is quite spparent that once continnons .
feeding ‘of the new stream of reactants is
-established, all of the batchwise tion
cootents of the system will spend 14 br. .

Vesse! Construction

FaclorA .

©f more in the system. In order that steady-
state operation may be approximated, #

o

. R

~Single or multiply
Popelor assembly

NS 20 T

&5

Asin ToblesRand Il .
. . :I’ -i,’ .

fr——

£

- Ore elouble -suction

’ - N .;..,‘f_ B
TEESS
+ e

A 7y double sguction. .
‘furbines dividi !
“§ tenk wol. oqwl’l.,‘? Ca

T
_%__

Y

|

] One. doublersuction -
! turbine &t bottom

‘n f:.' RS
% As in Tabie: D ond IT
= R

remained 14 hr. o more. “The proportion
of material under steady-state conditions

'Wh'l:hmldttmaininthesyﬂemforli
br. or more would be that ining for
(1.5 hr. X 60)/0.5 min, pas=180

passes, or R, ., ‘But the smoant of time
Fequired hﬁurgc the batchwise contents
of the system to a proportion of the effluent
equal to R, , would be 180 “This
means the tansiency Hime would equal 14
br. after continous feeding of e
actants had begun, - o
It was mentioned earlier in this article
that the equations 'vcnthhere l‘:tf multi-
ems arc on the use of equip-
::ﬂhich <mploys a dnft tube fo
channelize the internal Bow. With cer-
tain small changes in some of the equations,
s indicated in Fig. 9, types of equipment

L T

. | sketched in the leit hand

IR DY R

—T

portion of this

w
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1118, N,, and N, a1 a5 Bvcu
o= (0.134 — 099 x 0.105) and N, =
(0.105 — 0.99 X 0.105), then V,= 204
3). which is the capacity of the reactor.
. It wil! be observed that, since the value
of k, the reaction velocity constant which

across the orifice manifold, excluding

we wied to determine the veactor volume, #0d is therefore seen to involve an increase in diameier and 12 ft. Jong

w2t obliined with a work-input for agi. i vapor volume as the reaction progresses Although the Literature does ot state

tation of 0.05 X 3+ 1.43=0.105 hg:.- w 2 mols of reactant to 3 mols of prod- ?hetha this wis Tun 5 8 batch seaction

min. - for a throughput rate of 45.2 . ) st constant volume and i ing pres-

;-p-mta;‘:l would have o’ provide for a  Let i assume that we wish to produce sure), or as 8 small mlcm re- i

work-input sate of 45.2 X 0.105 <4.74 hp, 1,000 gal. per day of acetone with &0 over-  action, the latter is more probabic, sad wi) \

for the size of reactor computed, ﬂlgmwlgﬁlgiﬁ?;:’mw ?e/:l;g{o el!tiulatc) k :; t.hislc;x 3,77

Thus, i a single- reactar of the Oxide as the n, L = (v/4) X 4 X =

lhminFig.:gwg:“nwd.thctotﬂcgg temperature of 400 deg. C. and 4 pressure F.= 1

. K

, -

) acetic acid vapors, st 400-500 deg. C, snd

atmospheric pressute, over a barium oxide
or similar type aatalyst. The reaction i
given as:

acmooon—-—-(cﬂ.hoo+00.+ H0

of ] atm. in the system

cuft; T=400 deg. C. =752 deg. .
1212 deg. F. lhﬁ =1 stm, =d§;‘120 b,

‘normal low in flow thmugh the ACEKETONK REACTOR q-ft-; R. = the £as constant == l.”3;

container, would have to be a proximately J . L. . 40 = mols enterin min, = 1,700/(60

4.74 X% 33,000 = (45.20/0.1?1} X 70= The working equation i E‘Im X 126 X 60) = 0. 375, N, = mols lesv-
{12), Table I. eming to the equation,

3.64 ft. pressure drop where the apparent
average I;xsity of the reaction masI:P:I 70

tm-ﬁmd-ummmdaﬂu-
tion s aXtremely conmervative, Another method
Which abovld be wsed Where the Power eoasump-
tion determined as sbore is ipordinately bigh is
a8 foliows: (1} According to th '
Hizpon and Banm {Ind. Enp. Chem_ , 22, p 478,
1041 ; B 120, 1942), apd others, compate
Reynolds number for the iabors.

according to
the formula Hp, x 33.000/(Q X D) = gverall
eriSoe-manifold drop in feet. Here Hp. iz the

wet econsumption as emlculated tn Jtem 2), @
f-'u:. throughput rate, cubic feet Per min., snd
Dnm.vmm:mudmmeﬂn
Stream

it is obvious that all terms pecessary for

for a varying volume system, would pecessi-
tate some sort of gas-tight id; Piston or
accordion-like arrangement, such as a3 gas-
bolder. Fortunately, the value of the re-
action velocity constant k is relatively in-
dent of pressure, and is & fonction
only of tempersture and the units em-
ployed. We may, thetefore, run s batch
reaction at constant volume to determine
k, making certain that the temperature of
the batch is the zame as will be employed
in the continuous system.
For this ! acetic scid to acetone
seaction, although the apthors have got

3ng per min. = 0.1 X 0.00375 =0.000375;
;nd 1-—:1::: dmeﬁc_ientsofpmdnch:

Ib. per cu, 1.4 aalculating V, are known, with the b 14+ 14+ 1=3. Scbatituting in Equation
l:;xbkm 2—Let us consider the daign tion of the seaction welocity constant k. (12) we find that k= 1,310 cu.ft./{min.

of 2 unit for the productionofof acetone by 2:1 t::s 'P;e"fm’zc::;- ;’t::’“i}: the mt mll\i). : for : N
! the atlytic eonversion acetic  acid u " o a1 constin aw, for our icular design lem
- vapors. *!his rocess, first reporied by  Ppressure, it would be extremely difficult to the desired jon = 1,000 p]wmotm
+Squibb about 1896, involves the passing of Fun 2 batch reaction wnder the same cop. per day = 6,560 Ib, .1.7 =N3p.
ditions. A constant pressure batch reactor, g per day. Since 2 mols of scetic acid i

2,180 cu.ft, us we see that a reactor with
8 volume of 2,180 cuft, wopld be
The choice of actnal
ratio to be used would on

T

factors, such a5 svajlsble floor space, foor
Joading eapacity, beadroom, economie fric-
ﬁond:opofthcpsuthmughthemcm.
ctc..:incethenumberofimpact:paunit .
oiﬁmebetweenmcﬁngvapororpsmde ie
cules would hardly be sffected the con-

dition of turbulence sttending the flow of -
themcﬁonttramthronghtheqstm. ~,

ACETYLENE GEXERATOR T
Problem 3—1It s required to design & i

Fig. 1—Bingle-pass reaction system for vapor phase oxidation of naphihalene
to phthalic anhydride; exchangerreactor has calalyst in tabes

Fig. 2—Singlo-pass resctor for hydrogen ntlnﬂionofni&dixlde,‘ﬂl;ned
hhndlzll:ewlidinﬂuldiudnndman

cpie v =

continucus single-pass counter cument
type vapor-solids reactor of the type shown
in Fig. 3, to produce 3 Ib. per minate ,_-
of coc with an eficiency of 98 per- o
cent with respect to the actual CaC, con- C e
tent of the calciom carbide feed. The o
reaction would be: . I
CaC, 4 ZHOH ——. Ca(OH): +GH, <7
It is proposed to cany out the reaction e
3 the presence of & 150 )
water wa entering
212 deg. F.p.‘:d ! stm. The combined - °
reaction velocity and ares constant k, for - -,
thegivcnnteofsolidsfudhnbem .
determined in the laboratory to be 4 x 1(%, T
further conditions of the design are L
that the reactor may be jacketed to main- .. ..
tain_isothermal reaction conditions, o
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P acetylene ﬂ;pacity mentioned. The
- dnvolves 0.1153  1h.mals

- '. Nof cLaTuRe |

@  Searting ecocentration of the re-

actant A
’ (Na = IN,)
* tarting ecocentystion of the re-
actant B
Skarting concentration of the re-
-actent C
<+
Base of natural logarithius
31 4 ¢/2)
No+( —s+4 $)W.
Height of a countercurrent gas-
adlids resctor
Reaction velocity constant
Product of & and the factor
(kg1 p 1)
Btokes law rate of fall
Number of particles of uniform
diameter
Logarithm to the bas ¢
Number of vesscls in series
Number of turbine sgitators
Ratio of R to @ in a continuous
multi-pem mixer or reactor
1-p .
- $(Np = 2NL)
Any integer (1,2, 8, ...... n)
Time for one pam from inlet to
outlet in & multi-pase reactor (ie.,
Va/Q kn draft-tube type such as
fig. 6)
Na+201 =2)N.
N+l =54 9N,
Nae+ (1 —~ 8)Ny,

depletion in com-

L 4
w
=
. spray wheel scatiers the feed across the
bread

th of the reactor chamber. To im-
the distribution a ion of the
-effluent gases is drawn through suction

. Pipes to the solids duct, the solids being

‘emulsified” in this gas in passing to the

- eye of the spray whee! and throogh the

.Qﬁwbecl.
e scattered solids settle to the bottom

-of the chamber against s rising stream of

acetylene and water wapor.
-achieves countercument contact between
the falling solids and an atmosphere which
4 progressively richer in the water vapor
reactant. The reacted solids sett)e into the
conical portion of the reactor chamber
‘where are continpously slurried in
wnte for continuous removal from the
hamber.

It is pecessary to determine the height
and dismeter of such s seactor for the
duction of 3 1b. per minute of ace
minute,

This would require (64/26)9)?0.1153 -

S 098 = 0 b-mol CiC, = N,,,

where 98 percent efficiency of reaction i

estsblished. Here 64 is taken to be the

wmclecular weight of the calciom earbide

aod 26 the mo! weight of scetylene.
A 150 peroent excess of water

- geactant means 3 flow of 03995 Db
..nnbofltamfminul:. It will be seen
o

that enly 1 mol of gas is produced in the

- . yeaction. From the sbove, we may write:
© Na=0.290; N, = 0.0056; N,, = 0.3995;

centratios of & reactan?
[ Final extent of reaction of a solid
A Area of countercurrent gas-solids
frenctor

N, Residus! number of mols of re-
N } actant or slute A, B, o C after
N: ] “contact time* ¢

z“ Feod stream of reactant of solute 4,
N: B, or C in moly per unit of time
N:  Number of mols of solute st

saturaticn In feed stream

y Absolute pressure ’

e Rate of tumover (circulstion)
effected by circulation element of
multi-pem reactor, etc.

R Rate of throughput, volume per
unit time, through a continuous

system
Res¢ Gas constant
Rayw  Proportion of feed stream remain-

ing in m vesels for time equal or
more than m + » pames
S Completion of reaction, etc.
Absolute temoperature
Vi Required equipment volume
Working volume of each unit of &
continuous multi-pess series
Coefficients of gascous or vapor
} products of a reaction

Sum of the coefficients of all gas-
sous products of a reaction
» inNy/(Nso = Now + Ny)
- Absolute density of solide particles

PHH:E
3= NS
u; »
g

g
15

im
the vapor channel

version of thtl:e m]cﬂun urbid:l.” it is then
pecessary that we determine uired
height of the resction chamber. 'Im'l?is in-
volves it the calevlation of the Stoke:
law settling velocity of the solids particles.
The computed value of k; is 4.4?&.

min., where the absolute density is hf;
st 2.2 g per cu. em., the viscosity of the
fuid is 0.00122 poises, and the particle
diameter is 0.25 mm. It is computed on
the basis of falling in a still atmosphere.
After the height #nd the volume of the
chamber are determined secording o
Equations (16) and (17) it is then neces-
sary to calculate the maximum vapor drift
welocity at any point in the colomn, so as
to ascertain the extent to which the normal
Stokes law settling mte is disturbed. By

uation (17) b s found to be 12 #t.

t follows, from the above values of V,
and b, that the area of the chamber would
be 410 sq. ft. (its diameter being 22.85
ft}). From the chemical equation and the
qmﬁg‘d extess water used, it can be
seen t the maximum vapor welocity

vapor cham
the vapor velocity would be
268 +4.10=047 ft. per
welocity i of such 3 Jow order that mo
apprecable interference with the
puted Stokes law rate of settling shonld
iy, # sbonld be
other condition of the derivati
tions (16) snd (17) &
parﬁcle; are conndered to
gressively concentric receding
pﬂﬂiclﬁytbemxlm sufferin
able change in diameter.
dition of a constant particle
th Sk o i
e St
d_iame;? between the initi
fizes particles.
plication of hthc Stokes b
ermining the octtling welocity
the leﬂlinggparﬁdu, fn their various stages
of reaction, suffer no appreciable change
in absolute density. Where this condition
docs pot sctually obtsin, it ks permissible
to work with the log mean of the initial
snd final densities,
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contents of the vessel occurs for sl
eute, the equations appeasing

n any X
able 11T may be wed to spproximste the
hput cepacity which would be

lished when instantancous diution of the im-
fluent stream i # valid sumption. That is ko
» it is ponible to determine R by the me
the equationy i Table III, then eotvect
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problems given below several problems flus-
fnting the computations of purging time,
tmansiency time and the design of continuous
mizing equipment oo the prnciple of “reten-
tioo time™ puly (See Problems 6, 7, snd 8.)
Problem 4—Omne method for produc:
tion of the highly important aminc acid
g-lhnine B by the action of sodium hypo-
ide on suceinimide. The succinimide,
in turn, can be made by prolonged heating
of succinamide, with the release of am-

. monia. This latter reaction may be shown

as:
{CH/CONH,); —— (CH,CO),NH + NH,
It m‘ay :e treated as a unimolecular re-
action for design purposes.
Assume that tltm 8 desited to produce
succinimide by this method. Two reactors
of the type shown in Fig. 6 are available,

-each with a working capacity of 100 gal.

Each vnit is equipped with a top enterng

. dual-turbine mixng assembly, consisting

of two 9in. diameter turbines, rotating
with a peripheral speed of 1,000 ft

¢ of the turbines s ocated just
below the draft tube, very dose to the
bottom of the vessel, the other 27 in.
above the first. lfnmmtyli:ldofw
percent is necessary to ¢ process
economically feasible, what will the
daily capacity of the plant, with the two
up in series?

Since this reaction may be treated a5 2
first order type, the reaction welocity
equation (Equation 1) may be given a5
tk,=In a/(a—x).The fint step &s to
fun a batch reaction in the laboratory to
determine k. This, of course, must be
done under conditions of agitation and
temperature similar to those to be used in
the plant. In each of the units described
above, spproximately § hp. would be de-
veloped, providing very rapid agitation. If
a l-gal. reactor were to used for the

batch run, about 1/30 hp. input would be

Assume that in the batch test, 8 75 per-
cent conversion of the sutcinamide can be
ncoomﬁisbed in 3 hr, of reaction. Then

=In 1/{1 = 0.75) = 0.602 and k,=
0.602/180 = 0.00772 per min,

-PESIGNING THE REACTOR

* ‘The working design for.the continuous
reactor is ;?‘&1 by Equation {18). Al
though this equation was devived without
considering the effect, on the reaction
kinetict, of the dilution of the incoming
stream by the recycle streams, its nse in
this case will be entirely correct, since con-
centration hat no bearing in 2 unimolecular

-reaction,

The circulating rate of a 9.in. diameter
turbine, with a tip of 1,000 #.
min,, assuming a solution demxg of 1.2,
would be 55 cuft per min. Using the
efficiency of circnlation of 0.85, which &

ical for turbine mixers, we have

=0.85 X §5 X 7.5 pal. per cu ft. = 350
gpm., and V, =100 gal.. The smmallest

Fig. §—Multi.pass peacior for highly exothermie reactions such s Yapor
phase chlorination of acetylene 10 acetylene tetrachloride; eooled recyeled
materia] provides heat eapacity to absorb reaction heat

Fig. 6—Draft tube reactor with chammelized internal secirculstion
Fig. 1—Series of four drafi tube reactors
Fig. 8—Proporiion of feed remuining in forr vessels in series for time equal

to or longer than m + ¢ pames

length of time which a particle can spend
in one of the vessels bet,=V/Q=
100/350 = 0285714, s k.t =0.00772 X
0.285714 = 0.002206; ;= 2; and p=
R/Q = R/350. Solving Equation (18) for
R we find R =0.613 gp.m. With a spe-
cific gravity of 1.2, this would represent a
daily capacity of 0.613 X 1.2 X 8.35 X 24
X 60=28,820 Ib. per day.

Problem 5—A chemical plant contains
four identical reaction wvessels operating
batchwise to out the reaction:
A4+ B—=C4+D. This reaction follows
the normal curve for a second order re-
action. In the process as run, the initial
concentration of A is 10 mols per liter and
that of B is 8 mols per liter. € reaction
time is 3 hr., and a yield of 75 percent &
oblained, based npon component B (ie,
6 mols of the B introduced is reacted.)

Each vesse] bas a diameter of 4 ft. and 2
straight side height of 6 ft. The maximum
working capacity V, of cach vessel is 610
5:]. Each 18 equipped with & top-entering

ua)-propeller mixing assembly, consistin
of two B-in. diameter X 14.5-in. mean pit:ﬁ
three-bladed marine propellers, rotating at
1125 rpm.

What would be the capacity of the
plant, if the reactors were operated on a
continoous basis, with the same reaction
yield: (1) If the four units were hooked in
series as in Fig. 7; [2) if two anits of two
vessels in the series were employed?

The general integrated equation for 2
reaction of this type {Equation 3) may be
expressed a8 t{a— b)k, =In[b{a —x}/2
{b—x)] from which k, for this reaction
& calculated s In [8{10 — 6)/10(8 — 6)
=+ 180(10 — 8) = 0.001308 liter/{mo
min.) ‘ :

Now, in the case of this reaction, since
we shall assume that the fluid characteris-
tics of the reaction stream arc such as to

e

TR e g - S

wirrant the assumption of near-complete
imstantaneous dilution of the infiueat to
each vessel by the existing contents of that
'me‘g't};;mof uation {20) isintgt
cated. ere x, sand X, Tepresent
depletion of 2 or b in the streams emerging
from thedmth 'I.‘:g m-—1th l&éctar.: mm&
respectively. terms £, O, [

b arc a5 iously defined.

For the reactors othan:f. t:lhe theoretical
circulating capacity ] E"Pdl“
mixer is {from the nomograph in Chem. &
Met., Aui.l 1943, p. 109) 475 cnft. per
minute. However, the sctual rate for pro-
pelies mixers is normally sbout 60 percent
of the theoretical, so that would be
0.6 X 475 =285 efm.=2,130 gpm.
Since the volume V,; of cach vessel 15 610
gl t, = V,/0 = 610/2.130 = 0.2865
min. Smce we desire a 7§fement deple-
tion of component B, then for the case of
four vessels in series, we wish: x, {which
i x o egual 6 mols per Liter.
pbvicus that the efluent from the third,
second and first reactors will each oontm:*.

ively, an increasing amount

com e-ngB, or a smaller depletion x.
It will also be seen that x,, which 'ne'q;]i-vl-
lent to the input to the first reactor, will be
ze1o. The solution therefore becomes one
of trial and error. A value of R must Bt
be assumed. Then, nsing x, = 6, calculate
the value of x,, then x,, z, and 1,. U x, &5
greater than zero it means that the sssumed
throughput rate is too high. If x, is less
than zero, the assumed rate i too low. That
valoe of R which will give a value of x,
substantially equal to zero, with x, = 6,
will be the allowable rate of throughpat
for the gystem.

Applying Equation {28) of Table III to
the problem (to establish the probable
throughput capacity through the four vessels
in senies) we Bnd that S=10(8—6)/8(1

3

-’




e o

- v

B L

N

S L
'

. [
<
.t
.o P
Tow

mmdmtam-.mmmmwmtommmwm

o S
1

T S e S E I
Shn R R -

' ‘mmm" LT AL

P N s L S

o —— v



v . L. ]

ba

Kl
P
P L
”

s
...;‘ua. -
- .
ey

Y T
o
o
" -~ .
L
B
e
.
'
o
i
.
.
-

e s
Loy
]
LA
P
1

Vo
3
; .
. '
H *
b .
.A sa. !
' .
.t v
u ¢
,
ey, : .
-
- "
-
'
.
\
»
4
'
L a
. to-
.ot
‘
1
. B
B
B
f - .
R

5y

.éf.“., UL:.,. tr

R T

4 A ot TR~ .

4
f
T
.o+l
r A
CO i
" . .
' ! i
o
. .
AT .
’ Y. . Lo
- : TR 4
b e . - ., 1
- R .
] .ot + y ¥
P P ' L "
PR L
. - L) L *
Al M . A
) ... - ..» _..
- rETR Lo
I I . .
S =
" 3
e, '
- PR . i
. " . ) v
3 . \ -
e L -
. - . -
- Lt
o £ .
- ; .
. . «
L]
5 .
. .
- ]
" ‘l
] -
'
i
.
'
i
; -
: {
- '
] " :
E . ! -
v
.
" f
v .
.
L -
N ..
i .
. [ . 4
LB . 4_. X
o, - . .
+;
P
i
. .
-
cv_‘
>4 .
PR
. ...._t:nl - L]




Bl i S .

_
.
_
. \
. X
, .
Q . - AJ
., . - H B
4 . .
. " P
‘" v
- v
v - : " o
. . N [ el P
' A oy
|
“ - s
. - L
_ | ' .
" -
. b v '
gt )
v . .
L} * )
' P Cal '
-~ e N .
- -
L vryt M -
[ TR
-klv . -
- .-.-
- AT
q
v + .
oot
A .
\ R -~ -
K “
4 , " ,
- Fad - N -
. " - ' » . . T
Ct ., K L
A . g
1 <o . G
— ; PR L] . D ' A i I3
AN . . DR AP S ¥ I ¥ B
o o g [
b 4 .
® -
i m. e Ry L ™ e ES l-..-




1
* .

.t +
4

R

PR

. i
Ko b
ool
AR
«

R )

ok
ae

Y

-l
L

v
-~ £

1

1 AN M
M 4&'&.&_. .

L

_...

.
“. Xl

o Lo _no.A

R B
“yie !

Ve lf,l...l Al b

L,
k]

i PR

.

I A PN APT | 1T T TN OTLr



-

e Fow T e e ey ‘f,iifl\;x'ii.!l!

) . .. N . . . .
<t ' ' :
L] . t *
“ : . '
] B " 3
[ . . P . - . “ .
N s EAEH . » . : - Lo - - ’ ST " T . Lo sede —
A it‘t)i_ o oA ey Tt 4 ko aatmtisnatnttbiveis, SHED AN e e A sl ot Ao e TR i o e .
W.J«J.ﬂ e ?.&?J&sﬁb.ﬁa}i— n.&ﬁ.&&wﬁ.“aam PLWH e e o At s, .\.\_ﬂud .-n oL oo 4 A ‘M\. e ¥ nw.ai. -.a-fw.... : .._.c ._n 3 .ﬂﬂ«lg ._...u:-.ﬂ KA
I v
[P . “h
, b .
i .
. L i .
o T
¢ _ _
'. 1.-
] .
! LI 3
i ‘ . : ]
i ' N ‘
.’ v
4
¢ -
"

B e g L [ B P P PR PR Ty v oY L aly




FILE DESCRIPTION
PHILADELPHIA FILE

susecT_HARRY GoL ’

FILE NO..L 5B -4307

SERIALS____(39)




&

NOTICE

THE BEST COPIES OBTAINABLE ARE
INCLUDED IN THE REPRODUCTION
OF THE FILE. PAGES INCLUDED
THAT ARE BLURRED, LIGHT OR
OTHERWISE DIFFICULT TO READ
|0 ARE THE RESULT OF THE CONDITION

AND OR COLOR OF THE ORIGINALS

~ PROVIDED. THESE ARE THE BEST

COPIES AVAILABLE.

-— ; i & o o, e T ALY gty
4 ; - s T, YT T P T S g s, e em S
rE £



- N .
—t

U

— om L — —— ————

Inventery Werkshaot
0500 (2-18-1T)

voune/BS

PHILADELPHIA FILES

INVENTORIED BY _¢Z.—
REVIEWED BY FLP

e ne: 054307 n.gﬁw%_ﬁeﬂé e S 78
. {month/yenr)
Description No, of Pagea Exomptions used or, to whom referred ;
Berial Date (Type of communicaticn, to, from) Actual | Relensed (ldontify statute if (b)(3) cited) ,
[ ]
g )
i, '
— 0 _1Burky Invenrory SHEETS CER ,
SmAlL PIECE oF PAPER. WiTH | i
30+3] |./3/50 | avoress For s swyoem ! 1/ B
! 1 Y
32 b/3)s0 jemrer o waces Fremen |/ i/ a
THREE CHECKS 70 HARRY FRom BAOT- L ’
M) i i
33 /3 /50 \THREE BANKING Forms 4 i ‘!7/
ol {
* ' ‘
34 -6,/3 /50 lenvetore ano emrem qom aukiam & '5 =
ENVELOPE AND LETTER 7O i !
35 b/3/50 |Hearay ¢ pare prom BROTHMEN |18 8
ENVEROPE AND LETTER ro bl
3b 0/3 [50 | HARRY rRom Epirs 3 E3r
ENVELOPE AND STRTEMENT OF ! k
O 37 b /3 Jsrr [CAEARY PUE 70 HAgRy GoLD ' 3 D,
, y 1,
. NoT~ xeRoxED- SouvRCE : 1
38 6/3/50 SE€ ARTTRCHED SHEET-RE, PuBLIC D
mEmo SA TO SAC RE. LETTER :‘
36] OMSO N SERAL 39 / , / ;
. i J
1y MEMo spn 1o SAC KE. LETTTR ! J X
b/7/50 | In serine 39 : 'r _ S
i ENVELOPE QnD (ATTER T L f
bl3[sp | uarey FRom gemn Q|

FoI/004




y a kel e v i ALY

inventery Warkshaat
FD-563 (2-168-7T)

File No; 65-' "/307

voLne [ R4

PHILADELPHIA FILES

-
|

INVENTORIED BY o

REVIEWED BY AP
Duer 3/ 78

" {mon Lth/year)

escriptio No. of Pages xemptions used or, to whom referre : 1

; Berial Date (Type of cgmmul:?clul?m. to, from) Aﬂunlﬁlﬂol‘f.:nd El:ld::ult‘i}ynnatueig if'ﬂ:)!.’ilh:iud)f d L :

ENVELOPE AND LETTER TO ; i] Lo

j Ho 3 ]/s0 | HARRY FRom D.R.GReEN 3 13 |
| 7 memo SA To SAC ; |{ )
~ &l1/50 RE. ABIVE LETTER ] 1! i

| Crou 7 { “ Co

i memo o FILE KE. hBove LETTER- | | | ] :

‘ ENVELOPE AND LETTER. TO 5 g ;

. H1__lo/3/s0 | harey prom oscar S 18 -

ENVELOPE HND LETTER 1o 5 ]{ - | Z

HA K l3/s0 HARRY FRom P. LEVINE g 3 '

ENVELOKE R:u? wm O HARRY ' o

2 ALeVINE re. RETRINING RoseRT ;' Pk

;! 43  6)3)so P orrman o b ib B

‘ LEITER. 10 6oL FROp LEVINE : h ; l:

_ Hel )3 /50 |lwmu smremens 3 :5 : 1

N LETTER. wiTHOUT ENVELOPE TO HArRY o ]

l O 45 l3/s0 |mip purcn Jrd- n)isims S & o

' /942 CALENOAR AND A G X8 P/ECe Ll o

[ ! N ] ' i

z He  lb)3/50 | oF preex Re.giiman Bacrerr | 3 13 -

: LETTER T0 604D FRom CocrmAn) i I - i

) HT o) /so drd. 7/23]3/ o 1 i

- . :

; ' ] | A

fg ) L/8 6/23/50 SA To SAC _RE. INFo ON SERIALHE / ! (f l

ik it :' /M

i 3 b/?/b’“ ATO SAC-DESCRIPTIoN) OF SER/IAL / A }

: ! . ‘ [ 4 17]-1- %) il

| ; N f

:
g I
1. @

" td-ﬁ P R T T I ST W | L




Ay & =y -

Invent
FD-503 {

Werksheet
18-77)

Fite No: 29 ‘7{307

VOLUME l 55

ﬁm@&fr#mé&(

|
|
PHILADELPHIA FILES |

INVENTORIED BY &4

REVIEWED BY Eéé

J3)78

Dute:

" {month/year}

Berlal Date (Type of commenteatio, o, from) m'::;nd; l‘::l::ad ity watirs 57 (30 ohtad E
Ll ;
H8 /7 [op Wireson saom niv: or Boww. | S/ 57 |
T |
O_(ﬁ__:'ﬁﬁﬁcz sarosac ge. CEP mpsazmwt |/ 1/ |
S /) NOT COPIED = MASABINE = SEE | B |
AT 4 €D PAGERE. Pupseic SoupcE | — 1 T
9 NOT COPIED» COLLETE BULETIA) i
S0 /37 SEE ATTRCMED PAGE RC. Puncic Sowecd = | T
NOT COPIED~ MASAZINE - SEE ;
51 |3 | — i
ATTRCHED PAGE _RE, PuBLIC SQURCE "r
6/3/ WHITE UNLINED PAPER WiTH l
52 SO | Penci. NoTES £

53

ol

7/ /3 /_S_Q_ie_m.sm -RE. EXMIBITS

THREE YELLow SHEETS

2
/
CONTRAING NAMES AND ADDRESSED 2.

:\——

|
|
|
i
|
|
|
)
l
|
i
|
I
I
1
1
|
I
I
t
I
l
I
i
|
|
l
I
!
|
¥
|
|
|
!
]
¢
f
|
]
t
t
i
|
l
]
1
|
|
[]
{
'
t
|

/13 Jep & ‘
ENVELOPE FRom SELECTIVE SERVICE J[
SY  lel3/co AOCAL BOARD #05 /
of NOT CoPIED = MAGAZINE - SEE |
55 3/50 ATTHCHED PRGE RE. PuBL/c SoURCE | — | T
© |2 NOT COPIED - MASAME - SEE “r )
56 /I" TTRCHED PAGE RE, PubriC SOURCE| ——
NOT LoP/ED ~MAGAZINE - SEE€
57 1% —

TTRCHED DBGE PP . PUECIC SOURCE

I T A . D

e T T

r-ﬂ—_:_j A= 4

PN LU SOP

. L] "
PR LY T

. - .
T U - T

B N S

P81/ 00y

T




‘ jz -
: | INVENTORIED BY_J(ur~
! 5 s hesheet  voruve [ BS PHILADELPHIA FILES f , *_
| | REVIEWED BY PLP |
4 File No._éﬁiiQL_ ne:_ﬁhﬁdﬁh_m ! pue: 3/ 78
: [ " {month/year)
. osce n No. of Puges ) semptions used or, to whom refe ;
‘ 7;’ Serial Data {Type of c?mmm:?t::lotlon. to, from) Actun] }Rultled Eldnn?i}y ul.alu:: ir '(t:HSIt?itedlr rred '
: NOT COPIED = PHAMPLET - SEE | !
L 7/36 P !
| 38+59 ATTRCHED SHEET RE. Pysuc SouRrge| — ) ™™ -
A (,/33 NOT COPI/ED ~MAGAZINE - SEE E H
i 60 ATTACHED SHEET RE, Pupuc Soukgel = 1T — .
E Ci !O/ 1 iy " /" n _ | |I - } .
R 6/ 33 } T
. 14 " n " " " i H |
T b2 {1932 — |-
R [IY8 -LITTLE RED Book - TOLERHone! ] ;
i 63 1948 | Book-no eNTRIES 14 Book — T |NoT CcorrED B
| i - |
i _ .
: 64 V/"f/‘lq Postragn 7 Goun Flom Kamaces, | 2 | 2 |
H
: of 1} |
L . 65 3/5b CALLING CRRD = A. E. BYRoA) / i /‘ '
. 1 i r ;
CN | :
NI 1 Q ﬁb_ﬂu[&]mma;mwnc. moex cosp | /| ’/ R o
- | o6, ) b
. ! /SD  DindEx ¢ARDS wirn NARES ¥ ADDRESE] 37 !3|>7 ' 1
Co b !
| /o . | .
B &1 121043 errem - sney Bom masos | | ! l{ !
P : l
R )
¥ 68 13/ \memo samsae ge. Booster AR . A
I " . NOT COPIED = E00r LET= ST ! ,
i /3/@. TTRCHEY PaGE RE, Pupuic Soumeel = T | |
X .| b E ‘ i . rRI/DOJ
: f g
U T R P P SO U TR - . " T S S " h--'~ oo MMMJ B Iy a;L.zg._.m_:ﬂ.xh....x‘l N T P T T T T




' Norkat i INVENTORIED BY _24uu” ‘
nyemier) Nerkshest  vouME [BS PHILADELPHIA FILES '
| RS0 (1877 185 ‘ REVIEWED BY FLP
1.5 File No: égﬂ\so.? Re: MFM . . . Duate: \3/ 78
! E { ; ‘ (month/year) ‘
]! Descriplion No. 0f| Pagra Exemptions used or, Lo whom reforred F
.j{ Serial Date (Type of communication, to, from) Actual :Relnunad ‘ (ldentifly statute if (b) (3) cited) | ‘
% ] l b .
11 7 | . ;
é)? /'3/&) 34 7O SAC BE. EXH18¢rs 2 ! .
I
: I
s / |
T _ / 6/3/@ MSCELUANEO0S CARDS ¥ PRPERS S g5r .:
i) Q ! a
¥ I
- ] !
| :
11 ' § :
Bl ! .
] T \ .
1 ! 1
| ]
! i .
| L |
| B |
¢ 4 '
Y | ! t
1 ' : s
1) - | g
N ]
"-»1' .
4 O i o &
. | !
iy ‘1 j- i
. v | ,
. ! :
i
|
I
|
|
|
)

. ' I R :
| z y |
1 b \
. - , S—
- H E
. { N
;
ad .
' 1 NE !
i
' l i T - ' ' (1171 Y i'
1 ‘ !
&
i, ‘ [
| ! ’ ! N b
. N r——— ' e eea Awas N - ey . - . re - v
] E-PF T S B et - EEE T Lo T o e ' N : i. it L ‘.‘s.\ I‘l )
LY LA™ Yae T ' & N f . P ‘




el st m

" ke et L RN e A " bl e Bt e e

. mc SOURCE DOCUMENTS 0
65-4307-1-B-5

1. serial 18- "FROM DOUBLE EAGLE TO RED FPLAG"
- General PR, Krassnoff
- Translated from the Second Russian Edition
by Erik Lav-Gisiko
Blue Ribbon Books, RY copyright-1926 852 pgs,

2, serial 19- "GENESEE FEVER"
Carl Carmer
Farrar &k Ripehart Inc., NY
copyright-1941 360 pgs.

3. serial 20~ "THE TWILIGHT OF WORLD CAPITALISN"
William G. Foster
International Publishers, KY
copyright-1949 168 pgs.

4, serial 21- "NOTES FROM THE GALLOWS"
Julius Puchik
New Century Publishers, NY
copyright-1948 112 pgs.

8. serial 23- "NICROBE HUNTERS"
Paul de Kruif
Barcourt, Brace & Company
Pocket Books Inc, NY
copyright-1926 400 pgs,

6. serial 29-1 -"POLITICAL AFFAIRS"
June 1947
New Century Publishers
832 Broadway NY, NY

7. serisl 38- "TEN YEARS OF THE COMNUNIST IRTERNATIORAL"™
I. Komor -
Workers Library Publishers
35 East 125th Bt, NY,NY
March 1929 46 pgs.

8, serial 49- "CHENICAL EQUIPMENT REVIEW"

July 1942 .
- Putman Publishing Company
2 737 K, Michigan Ave, -
- . Chicago, 111, ¥2 pgs,
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9. serial 50- "ACHIEVEMENT"
Tri-State College Bulletin
September 1937 vol 54 60 pgs.

10. serial 51~ "FOOD INDUSTIES"
McGraw-Hill Publishing Company
Albany, New York
March 1940, Vol 12/Number 3 140 pgs.

o 11, serial 58- “THE FUTURE"

. February 1918

' Published Forwards Association
{ in Hebrevw ) 109 pgs.

12, serial 55- "INDUSTIAL & ENGINEERING CHEMISTRY"
Acedic Anhydride
Reinhold Publishing Corp, WY
October 20, 1935 16 pgs.

Cd 13. serial 57- "HEALTH & HYGIENE
' March 1936
o H & B Publishing
f .. - copyright-1935 Union Square, NY 34 pgs.

14, serixl 58 & 59- DEPARTMENT OF ENGINEERING RESEARCEH
University of Michigan, Ann Arbor
"DUST-REMOVAL EFFICIENCY OF SCHNEIBLE

MULTI-WASH BUST COLLECTOR"

L by Hugh E, Keeler

TN Project # 1N72

i Claude B, Schneible Co. Chicago, Ill.

- _ July-December, 1936 8 pgs.

L ) - 18, serial 80~ "CATALYST"

f o Arthur H, Thomas Co.

S Vol 18, Number 6 25 pgs.

}‘ o

16, serial 61~ "CATALYST"
October 1933 21 pge.

17. serial 62- "CATALYST"

S late Sumner Directory Issue

S 1932 25 pgs.
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18. serial 68- "TALES TOLD IN LONG HOUSE"
Fifteen selected Indian legends as handed diewn
in the folk lore of the Iroquois for your reading
with the compliments of
THE CARBORUNDUM COMPANY
Niagra Falls, New York
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. . e . Q}W‘mmw._
(' | Hotel 8(_ hi.:erhof N
Basel, Bviturlm -
19 Moy 2948 e
Eello svergons, | I .. o

"Ioumt&llforzin me, but this is the butvq!tnu,';

~5 Aty

for vrxtlng to all ef you, othervise I'4 dehr 1t endlessly, "~

g R

Of course ve forgot the typevriter, so I'a attempting to e

g _ conquer a German-French language Remington, It's got even bctur
syzbols on §t that mine does, look: £gé*“juad, tho yh .,.&...;.;-., .
vhere the 8 should be and a fev other changes ‘make it a mnm :

operation, I've been typing all morning so 'by nov I'n mtty
_ To attempt to share sonme of excitement with yout I mn
never forget the trip over the Atlantiec » olonds under 'ns all '_
the wvay over and when there wers no clouds there was nothing ror

we vers too high wp to ses the vater, 17,000 £t, The details
vere theset Flagship Bonand, Yay 15-16. 1948, ¥X to I-onﬂon diroct;
10100 GM? positien, Migsnhead, SW Irelandj ground spesd 224 lph' L
air temperature 10° F.j total distance 3,550 statute milesj T

average ground speed 277 mphj fuel consumed %,100 US gals) u-r!.val
Londen 1115 Tondon time. Abe slept FALfully most of the wrip °

with aightaares and slesp-talking and kept vishing the plm vcun
turnuck. The air pressurs nunmnbdomindmnmdatooth-
sches but other than that it vazs & vonderrunx easy trip., We got

,mummmmnvumnatanuvhcnwmﬂ. Engushu'

it vas spcken there 1s 1ixe another language and over the ulophm

t'- I.-pouiuo to wnderstand snyone, We caught en to the cmrrenw
yroblu fairly easily because eur bill at the hotel. vith cnly tv.
sparse ¥¥ meals sans to almost £ifty bucks, London deﬂnitoh g
doesn't 1ike Americans and we wnderstand it's even more 50 oa |
the Continents T
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with only one day in r.ondon, our lnprcniom \nro that u _
u-dvuuumd. mmttmdlmdﬂankvithacum anv

and mpa.i.nd window, the bombed eut structures not yet npmoa. &
the o'bﬁ.m old clothes that its psople must wear, the terridle * :

L i’[‘lwf i.&:: '.'_

Mu:coftood-mmtrulalmu mp-w.m.mmu w

" help. As Abe said, it is the last wtdanco of an eapire in’ docvo

4= v g _..:_...,,..--..u TR o A
T RO -y et g o g e e -
o - ey m_-.v:.:.--_- -7-»;1--..».,- [

Its governzent prattles about socialism but there is a omphu

P LY
t,-\ e

| laexer planning,as we imov 1n the Statesy -nlv 14 mast be sowm ‘
'to be lpprochm. RS T S

u.mtuwmmwummmuuumum. '

whe brhrod ns for our visit with Looga. He says that we un signy

tut since we've anmmmchdgoodhopuandtoontthot
the realiaticn, I shall mot say snything more of the mzotiaucu

for the length of our stay here, !onvﬂlnt;vtron\nolon

and an airmall letter if we don't,
\ionwrrouundonurocttom.ltnanc-kmwum

14ke paper after the big plans the day defores I was terribly -

411 and toock a day to recover, However, 1 eouldn‘thelpnr'nnm

timsandsumdtobombhtonhthl elind) lndhnd.‘ln(h

a small airfield near Blotzheim en thl Frenth 'hordcr. The m.n
populace msidcra it an event to see & plane 0 thez were all .
turned out for the oocasion. We were ncorud w the rronch lm-

mymelsMMormd:mutlondm,vmum .

nu-choa, gur daggage that is, and vere then driven to Based,  Our

RS SV IS - —«‘ft*hiiﬁ- ‘L._‘
Fronch ‘soldier attezpted to de friendly by cmontin: about’ the B

weoather, but & $t's very diffe- .nt to u-un to a rronchmn sy
*Yory warm, today. fsn't 1t* thmtt is to hear it nuum
rrench tneh-r at wanno msh. We had to lot mulvu bo taken

= e T — —




e T bt s i dmtanr, rmctt mn e kv o

. direction and the Alps in another, BSwitgerland is the kind -f

C . O* ‘__If_:kq:\,\ o

for the ignoramuses that ws wvere, Adbe pm everytine h. dooln't .
mdautand tnyommd turns tonuthoughl'lﬂunnnut,m&

I's ntting to be qu.lto a gestioulator, o
, Well, we're in Basel now, and & more boanum ’hoc I mu- e
tmagined, On a elear day one ean see the German border in ons ._‘.‘_:',_.-*-

" place one would wish to live in for the rest of one's w..u.nh.
" ppaceful, good elean air, wonderful food, Everyons bikes and hlku

~one must absor) the deauty and the well-deing eof the country. x

‘anﬂmo-oltchmln;tohvith.

although there are as many Azmerfoan automobiles em the strests u §
there are in any Averican towvn ef 160,000 population, And mrr-
body looks 80 healthy « one ean't help noticing the aurmnu'f{‘_‘-_{'
betveen the Swiss and the English. There is no doubt that the mw«:
famous Bviss neutrality brought its people a fair amount of prq:m
perity,for playing both sides alvays nets a retwrn when 1t's done

86 vell, But apart from the political resentment one might feel . .-

tovards the Sviss for mot baving taken a stand against !'ucin,“- iy

-, .

shall surely regret having t0 leave, T e ECURAIEE P e M N R

We met vith Dr. Stirnemann and a Mr, Eaffen yesterday aftere -
noon and evening., In the afternocon they put Abe through the ropes o
discussing science in general and chexistry in particular, Eu.rton
is the manager of the monozmer plant; but no mention as yot m

pade of methacrylate, In the evening they were our gueim bﬂtl_

turned towards phsies and ehenistry and by the end f the W -

B ]

1t mx.d m. th.’ veare .onm.d ABA m.nm .t". . »_,'.:...; s- E

knovhaovnmuwm,butthqhnnoutoboamutmqm v
organiyations It really looks good, guys, but thare « I'ye nantionod

Mw-‘ P oaldd ¥ smmantinbts T T Pt Ty e Ceen e

ok o
AT, Mle g e e e e e e r err g, oy 011'-0‘“‘ B b s P i AR T PR AT R
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huﬁoﬂhﬁn;lmnhviththnhordcrtontttdmlnm

ﬁ . time, We've mot yet seen Dr, Schenker whe vnl o.ppu-ontl: see us .

tomorrow Vhen Pom gets here, W hml to go through thrn doou’to

bcmbut!‘rhndlm-o thqumthnmumwuurorhh.
'w.gonutuoo:thuhmhoxumtotumm,mnuut o
hin 1n London,) because he was quite different from what we had - -

. '3

Previousls seen., Apparently the dollars are getting eloser so -

"1 e feels constrained to give us a it of the a4 one-tve for n.
.- But he sure has sold Lorgs on Dr, Pomeraniec; he 1s the opcn-

sesane for us here, : . , S

d Q;‘.- : _',__:,,‘. W

1931 keep dropping Fou & line everytime I ean, Abe h -
nnm for.-me to get out and see the towvn I.utoad of vrit!.ng pooph

a ;A t I've Rot yet seen; se I'm going to take his advice very willingly, -
'1‘[:1.‘--"‘_3_ 'Y shall prodadly not write tor another two or three dayse The - .

Regotiations here vill take, as I estimate 1t, at least a vnk, I

m 80 you ean try writing us, If ve move on befors ;our nu rnchci K

us, tho hotnl vill forwvard it to vherever \n go. RS
._'-;!.'_ e AP .l'- J._ _ L _.k‘_: it
Yeot .' "r"a-‘ ‘ i - Cbnrl.o, LT e e

Q-J'irn'

i L S P A

) " got to &xk Stirnemann so there must bde five doors to ach-nh;. . ’.,_ i
‘iz If we 0ould have remebered £o take more of tne materials ve ana "? )
77" here Abe would wndoubtedls have an sasier time of it, Pom vtn
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Dear Harry apnd Phil:- : \2

I sent & cable todyy $0 Phil for the both of you, to wits

-
P

‘T.-ﬂ- 3.’3‘: .

'BAB COhNECTIO S PREVEHTED TEIEPHOnIhG STOP OPPOHTUNITI F

- TION STCP URGEhTI! REQUIPE FUIL ATTELTIOh T0 LETTER LAY ;
22 THANKS ABE" fie%

The explanation of this is the following: : y . fi_:;

Since Tuesdey when we arrived in Switgerland I have dbeen in .
constant conference with the various technical and commercial per- o
sonnel of the Lonzg Company with & view to reaching en sgreement as . ;ﬁ_
early as posbible. I have been accorded the most friendly and -

. hospitable attentions I could wish for and think I can best sum up e
what is heppening here b¥ telling zou that all indications point ;1Q '
to the early achievement of an extremely favorable working agreement'
on the methacrylate szstem &s & whole. As soon s I get the time I
shell write zou of this in greater detail. Suffice it to saz that
what has elready been agreed to by lLonga 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 esble to unload our

- - cyahhpdrin method of producing the monomer. It is in relation to-:_p
| this matter that the following instructions teke on the grestest im-
- portance and justify the most earnest, urgent and emergenc; treatmentx e
¥z you. T
Although it would be possible for me to "unload" the cyanhydrin
method exactlz as we developed it for the Chinese as & last-ditch
attempt, the "patent-ipfringement" consciousness of these people makes
it inadvisable to propose a method which involves trick procedural re-
arrangements involving the use of chemicals BPECIflcally nanmed in the
series of DuPont and ICI patents relative to the cyarhzdrin processes.-
It would therefore be of tremewndous importance for us to paraphraso,tf
in e sense. the process as we developed it so that some basical}yﬂ .%f
new chemical is exployed to carry out the internt &né the mechanlcs -
¢f the procedure as it was previously developed. let me therefore
take the liberty of repesting in outline somethlng that we have dis-
cussed many times before:
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Our cyanhydrin method for the synthesis of met ¥yl mef%adrylate

R ) v
monomer involved: Z\ y

1. 4 procedure for the synthesis and isclation of aceiqng;@j&p-
hydrigiyhich you could easily obtain in detail from Bill Rohaligpi

el

aspect ‘0 the pynthesis is of mo immediate interest to the purﬁgkf?bif;

R

this'fﬁf%er;.it being ry purpose to write gou on this matter tomorrow.
2. The addition of acetone cyanhzydrin to ap excessl/ of 1004
sulfurie acid at such & rate thet under the conditions of water-cooling of

the rezction flask at no time during the sddition of the acetone cyan-
hidrin is a temperature of 80%c. for the mixture exceeded. The addi-
tionp 1is characteriged bz g strong evolution of hest. Upon completion
of the eddition of the acetone cyanhydrin to the sulfuric acid, we .
raised the temperature of the reaction mass to 150°C. 4in a period of
five minutes, held the reaction mass &t that tenperature for five
minutes, and then quicklz cooled the reaction mass to 130%¢. 2/ ﬁéving
cooled down to 130°c., we commenced the addition of & mixture of meth-
anol end water at such & rate thet the quantity of mixed alecohol and
waler under the conditions of & uniform rate of feed was added over &
Period of 1% hours. Since we maintained the resction mess in the flask
at 130°C. throughout the period of addition of the methanol-water
mixture, the adaition was accorpenied bz the constant'removal_pf_a"u_

distillate of varging qualitg."

. - B e S

1/ TFor all guestions gs to the specific procedure we used Previousyy,
°?B§H§ti§i%ﬁef°r the calculations on the Chinese job which will be
X% office file cabinet.,  Oscar knows where they are.
I wg&}ﬁ Prefer not to have Bill rely on his memory in this case,
because this is a ¢rucial matter; rather, have him consult his
notebook. If there igs any troutle about finding the precize in~
structions I used, please cable me at the Park Hotel, Xityzngu
Vitznau, Switzerland until about Kay 26§ after thet care of Dr.
E. Stirnemann, Lonzg, Basel. o

2/ This is a critical point in the Procedure, it bdeing 1mportantﬁ%plggg
cool ‘back es rapidly as possible., On the heat=-up to 150 C.,"there &
frequently occurs a foaming of the reaction mass. Bill can %ell "
you about the handling of this. we generally went after the fomm :
with a“few drops of octyl aleohol. It is important that hydroquinone
be present in the column (on the backing) and in the nethanol-water-
mixture which is 1o be added, as well as in the receiver for the
distillate. Copper powder shoula also be added to the reaction mixtureg

k74 By quality"here, we refer to the fact thet the initial distillate will
form & single phase and consists Principaliz of methenol 8ndyXEXEXRY

- - - N P I e e e e e T ——
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Essentiallg, the distillate was af ternary s¥stem ngsisting _—

< of water, methyl methacrylate ang methanol ihich,'upon-coilééfépﬁ“ P
. - - - - - R Tl )
in the distillate recelver, ultimately separated out into two phagegs .-
LA Tlelas, . i : ‘,3;_::—,,{'.‘. F 40
an upp%f‘layer whose Principal component was methyl methac:ylatﬁsbﬁfg*
Rl Pt - *e-;t'{;?""q.i_—; .

whichj%liﬁ;béntained water and methanol, and g lower layer whoge x: R
: JH ‘ L EY - - - ;'&?‘-_.".‘ ..
princiﬁﬁl“constituent of which wes water &lthough it qontained,gpmq;J:

methanol and some methyl methacrylate. To assure the_compléte‘réf}'%-

.

7 movel of all of the monomer formed during the reaction, upbﬁ:ébﬁ%iéfir;

- s
Sae T

Pletion of additiop of the water-methanol mixture, we paégdatéém IR )
~ through the reaction mass until the temperature at the top of tha =& - ‘
- eolumn indicated the boiling po¥nt of water alope. - The equipment “:v. %

used consisted of a three-neck flagk agiteted by a paddle m1xingi?;%:lf

unit, an addition funnel in one neck which served first for thdj?f&ﬁ' '

addition of the ecetope Cyanhydrin to the sulfuric acig and whicﬁfi R

later served for the addition of the water-methanol mixture. Ihé:”:?

other peck of the flask conteined a themmometer and the hlet fﬁbe,‘""

- W s

c and & distillation ¢column. ] C- T TRy
- The distillatiop column in its mein section was ppproxiﬁétely:-

lli inches in diemeter ang 12-15 inches high. The column was packed -
¥ith berl eaddles on which there wae & random distribution of eoﬁpgfl.:
bowder. The purpose of the copper bowder was to &ct a8 an inhibitor

of polymerization of mononer methacrylate condensate, - RS

il

3. '!['he two-pha-so distillate from the above procedurs was .ééparated
and thes upper layer was washed Buccessively three times with volumes 7% )

of water equal to the volume of the washed layer. All of the waaﬁings__
ARt were joined up end put mside. After having completely'ygshed‘;{ngi
. the upper layer as described above, the washings were Bubjecyed;tqaﬁhﬁ

'.-a @istillation for the removal of the-methanol contained therein§f§:§‘f

} .

e T

'3/ (Cont.)- and methyl methacrylate. Later on water gets to be 8% 5
higher mol fraction of the distillate and as the guantity of wate :
in the-distillate increases, the separation into two phaaes“ooqprpyﬂ_
The changing quaidfity ae hereip defined is eccompanied by a ch&ngg;;,
in the ‘temperature of the material coming over at the top of the -
column. There will be a period during the initiaml addition of the ..

water-methanol mixture during which no distillate comes over., - - .

—r o -

. T T bl
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' When &8 aufficient portion of the methanol had been distilfgﬁ from'fhe*ﬁ

. -.‘.~‘..,. e ot Rpp

. &
washingafqa :esting of the material in the still pot produced an%-» s,

*‘a" e}‘“ﬂ-—’

aettling'into two layera§ the upper layer being an additional qhanti

: of methyi methacrylate which was added to the main body of the ﬁé%ﬁ;%j;?if

; crylate obtained as mentioned above. . A .Hﬁ.ﬁf;qiiwi. j
i It is essential to this discussion to enumerate what we believe o
} to be the mechanics of the resction which was achieved gs generally f
) outlined ebove. o , t.ﬁ*f'l; f?;{ ;K::":'g

A. In the treatment of the acetone cymsnhydrin which ie outlined in N
Item 2 on Page 2, we believe that we were carrying out an 1ntra- ﬁ'“'t

. molecular rearrangement of the following order:-_ t _5,;73‘5235?:9 e {

5 100% 1,50, &~ IR T
H3C - % - CH3 > E,C = C - CH3 N D ;{1)
] s . NHz N A V:.‘_-.-,"'"-':;' - l

] | although it is also possible that all thet we achieved wes a hydrogen-
' ion cat&lyzed dehydration along the following liness~ - - - - 7.4

- ’

HyC - ¢ - CH 3 ——— HC=¢-CH, <+ HOE . = tz)

-

v - .

8 c c — 2oLt

4 -t "y . -

X R N . . _Q,:,' T VU
F R S L S Rl ' & v - - .;‘,-~. BRI oo

;-

¥

Furthermore, there are the three possibilitiea that any of the follow- ’

- - _a"¥
PR - e T =2

- ing three reaction combinations were accomplished--::g_ jf [f:;;_:;<a |

ﬁ.,,m
=-}

c-¢C-c8, --%4.p  goec-cH, 4 HOH. -

. 3 FA I Y _ ‘ ' 3,
Ry  C=F

7‘:__' . S _ R, Lo k g ‘c]
o RN ‘ - i/ .
: H2C = ?'- C’H3 + HOH ----_--) HZC = C -~ CH3 .

PR i Tl b D

HOC = NH ' | c-NE, [ .}
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If any eingle one of the above were true, 12 Any h? the combinations - ]

.~ .57, were true, or i1f any group of them were true, we should expect that = -
‘( Pand -

the systsm prior to the addition of the water-methanol mizturs ﬁouldf-.d

A - R . - o 1
i~ ° contain any one or combination of the following:- S S T
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-C=F 4 HOCHz ----¥ -~ § =NH --coo- »

e Bl Wit i ———— o e - - — o
— e - P i i TR e e 2 - L -~
b i b e i B e st et o2 - —

H
0 - -~ .
HgC - C - CHy | (v)
HoC = C - CHsz (8)
L ]
cC=0 o
~ IU{2
Hac = C - C'Ha (r) - .,:'.".-.,,:‘_:_“_":_;. 3___:;:--' i
' .
0 = C OH P

r 885 the reaction possibilities released by the eddition

which, eo fa
ed, reduces to four basic groupsi- -

of the CHzOH - HOH eystem i concern

Upon addition of the water-methanol eystem, we could therefore ex-. =7 =il 2.
pect & whole realm of possibilities, each with varying degrees of

probebility attached. These would flow from the various pernmta.a UL ,;;'_'

*.é.,u_ .

tions which could be derived from the following basic 'elements'

(=) (il HOH

CHy
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HpC = C -~ CHy
0O =C¢C OH

of the CHzOH - HOH sgstem is concerned, reduces to four basic groeups: -

]

(.aso)

probobility attached.

(=) (9
=¥ 4

HOCHz

which, 8o far as the reaction possibilities released by the addition

tione which could be derived from the foliloring basic “elementa®:-

RS WL W SRS s, e S e, - ‘«u{:::_h PP VI
) 0. : / Co . L ,“-
C - C -, - | T g fag - -
HgC = C - CH; C () O
o =C/- mz ‘ o - -
| H2° ---3 - CHs (%)
o ‘\5 Wu 1. .
: - l,* Tred !c e 0
& \‘
e N,

Upon addition of the water-methanol system, we could therefore eXe

.~ pect a whole realm of possibilities, each with varying degrees ofi!

These would flow from the various permutaé

-8 = WH --ggg_9 -

CH3
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sther glence at the array of combinations represented bz (A}, (BY, - :

(c), (D), (E), end (F) on Pages 6 and 7 will disclose that other ~ <~ 1

vy . -
.

functionzl groups are involved. These aree. : C e e T

o S RN S

KWW Pl
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-————7 decomnos 11; ion of mol-cu].e -P' _ o

\ dehydration of mole cuh — - ..: 3 ”

t 'derivatives" of the above-rentioned potentimlse- ' - e -T,
1 ) . N e o
;_- H,C = C - CHz -

plus its polymer forms SRR

’ . ;. HyC - g'_' CHy plus its ppiymyxyfyryx products o decomposition -

o Ol = COCHS S -

.- H3C - C-THs pius its products of decomposition

plus its polymer forms
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rlus its products of decomposition
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& permanent instellation supplying the requirements of & polymer

of "para hrasing our cyanhydrin monomer process, let me expla ﬁ;g'k :
23 : ol
*

. - s
PV PRSI, [T e, T s

-1l -
F"'; '
Kow, before I xxE go on to propose some probable methodstigﬁfva:
‘—‘-J T Ty L

one thing to you thet will meke &1l of the sbove more understag?gb}sr
the Lonza’ peoPIe recently developed a cheaper method for the genera= -’
tion of HCN. This brought up the whole problem of a weighing of”'”-
the cyanhydfin method against the new procedure which we have ad~
vanced. I therefore "leap into the breach" with the fact that we ;
could provide the cyanhydrin method process which aroused tremenéiﬂﬂ‘
dous interest, either as a temporary measure preceding the 1neta.11a&“
tion of a process bz the diol synthesis-oxidation-etc. method, or es’

powder end pdlymer sheet plant. My particuler mervousness about
disclosing the fact that our ¢ yanhydrin process involves & pro- -—u
cedural stunt using 8ll of the same chemicale used by ICI, DuPont'4-i-'
end Rohm end Haas flows from the fact that efter hours end hours ,."
of talk on the Weitzmann process for the synthesis of the diol I :_
only had them hanging on the ropes but not yet definitely wedded to. -
the idea thet we are not in any way in conflict with Weitzmann—-this

‘despite the very convincing proof I offered wh%g?sgollowed the lines

of our petent application. Kow, therefore, I ixy the following : " ...
possibilities against the background of what has been presented . ..- .-

gbove:- T

Buggestion No.l
Worthy Of consideration in my opinion is the ‘possiblility RN

-

.of the use of the borate formetion principle to accomplish the in- .

tent(s) of Step FNo. 2 on Page 2 which I present below in the-,‘_g_:z_-

C=R | ;o=
following form: - CH5 T
V4 .
. 8 CH3 Cc CHS T
BO3 :#, 3 Bsc - ¢ - CHy ---9 H3BO3 4 N0 A
LS, v ) : FECalea(B0alCsN—>
C=¥ P ' ~ e

- ek
o r
e A .‘.
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3 Hsc - ? = CH2 4 53303 . ~ B
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| (&x'ﬁﬂogkf
I realize that (2) the formation of tke borate may impair the . e R
atabnity of .the edditioné of the CN group but I would tend %o .,,,;4;-{?:?5:’-5—

doubt thia purely from the consideration that Phil seemed to beJ‘hwﬁ;:
‘ lieve %ha% ﬁo had successfully formed the borate of the diol,'thi??:f
. fragility of which impressed me much more substantially in view of
- 4its being a glycol, (despite the distance between the two hydroxyl
groups)X ; (b) the release of water by the boric acid (both that -
+ ~ formed in the formation of the borate and that evolved in the de-_x;"
“"  composition of the borate) might tend to hydrolyze the c=~(c triple. .
" bond) group all the way to a carbox,l group, this being & particular :
. 'danger during the formation of the borate in the form of an attack’
‘on unconverted acetone cyanhydrin. This danger, the convoraion of__
{4- residusl acetone cyanhydrin to alpha hydroxy isobutyric acid, which
‘:1 would be immediatelg decomposed by the boric acid at aubstantiali;
- ‘temperatures, I would tend to discount unless boric acid ia oapable l:‘
-of setting up a complex whereby it becomes a powerful acid as in the
 case where two edjacent hydroxgl groups exist. This follows from
our experience in hydrolyzing acetone cyanhdrin with 36% HCl whioh
. 48 8 fair sort of strong acid. Here, with an abundance of water o
present, the time reguired for the completion of the hydrolysze is -
substential. (c) I also realiye thaet the release of water by

boric acid,particulerly during the second stage of the process, =
namely, the eleveted temperatures to which one will have to &o to ]
" @ffeot the decomposition of the borate ester, would tend to raverso SRR

. the reaction releasing acetone ¢yanhydrin to the action of high -7* :
temperatures at which i1 ie notoriously unstable. In this connection
I believe, however, that the abilitz of the CN group to undergo a. -
reaction to form the amide may be 8 substantial encugh competition :

t elevated .temperatures to minimiye the hydrolysis of the ester.s

- - 1 "“}"":";’.
e, Having given the above critique, it is clear from the eguqfion;”- .
"I offerod abOVe in connection with this suggestion that we would tin& ’

R S -

up with e nitrile in the place of the amide which we have, up to ?'f
, date, assumed to be the product of Step 2 of our cyanhydrin monomer
" method. If the nitrile should be the outstanding ‘product of the

reaction, both the possibility afforded for the conversion ©of this

g T TR A T R T e e T T AT R TR T, T LT A T

i s s e S
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%0 the smide (and this would largely be true during the aéa‘ition 6:

8 water-seethanol mixture to the nitrile) and the rather well-knogn_k
techniques for processing nitriles to esters does not sllow meltn %e;iz
lieve’ that this would be a stumbling block. Noreover, if watergie-;éﬁ;

leased’ bz boric acid in the ways mentioned above were to ‘attack the

nef
>
- 2 o.

'4*=.J'- '

nitrile groupk we would not in apy case wind up with an amide.ii;

The possibilities therefore afforded by this suggestion 1n-
trigued me and I should like to see &n experiment tried consisting .
of the following+:- . A.~u-u.-wia;z :

l. An attempt to prepare the borate derivative of acetone"; \1
cyanhydrin at a temperature not exceeding 80° c., starting from pyro- '
boric acid es the raw material. : T

2. An ettempt to decompose the borate derivative by neating'

(I know I don't have toc warn you ebout safeguards against the posnir,' )
bility of RCN generation from unreacted acetone cyanhydrin) ,L‘..':. \
T do not believe that it woulc be advieable to attempt to. 7
isolate the borate ester from anz unreacted material ‘since, in any case,
this would not be & desireble feature of the commercial installation
and the likelihood is thet any unreacted aceione cyanhydrin would be
present in sufficient emall mol fractions to force resort to extremely

high temperatures, (gcgtang YRRy RedRathSeP Tt RIGHE Bk oF 62°C-

at 20 mm.). If such an sttempt at isolation were madeﬁto promote the -

heat poclymerigation of the nitrile or amide product as well as confuse
the whole issue through the mixing of cyanhydrin in the distillate with thi
product of decomposition of the borate product(s), namelz, the un-~ “

xexr saturated nitrile andfor amide derivatives of the cyanhydrin,_?'-
If the experiment should be successful as fer as the formation of Y
the unsaturated nitrile or amide is concerned, I should like to aee e
e direct attempt at esterifying the emide and/or nitrile without '
resorting 1o ‘external agents such as eulfuric acid or eny other,hJ?k°f,'
"mopper-hpper" of producte of the reaction such as ammonia, etog?‘sxs

However. “I leave this to gour judgment. ' - :“':4?Fﬁ§?"j

‘J‘"M‘,J\ 0. . -2 '_?--'«

Tl F

Suggestion No.2 PRI S b AGE
Another experiment worthy of consideration, in the event tha

Suggestion Ko. 1 fails, for the reason that water produced by tne de~

L
.
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decompose the borate ester in the presence of & quantity of aulﬁr uax‘

“- . Here I would ask you to thipk over a variant of the above .

—— -. 5 i, R -,
e Mh‘,.l-_q“_‘ - -

¢ imE O :\8\3“

'compoeition of boric ecid tends to hydrolyze the borate ester hack
to the starting materisls, would be one conaisting of (a) a forma 1&#&"
;tion ofithe'borate ester through the technique of & reaction between%‘?:

...A- '-'—‘: -ﬁ“-‘_-——
s

jwrobofic'hcid and acetone cyanhydrin, followed by (v) en attempt*ﬁoﬂ}

AR e .«R R 45

-

" acid conforming with the quantities 1 previously used. I would’ sug- =
igeat the use of commercisl g6% sulfuric acid relying in this instance-};ﬂ
" upon the sulfuric acid to counter the tendency of the pyroboric acid

to pield water for the reversing of ihe nydrolysis. In this case,‘i~”-}
would form the borate ester at the temperature suggested above,’ would
then s8dd the suggested guantity of sulfuric acid and proceed with the

. ;0.- - A'.'_
L -

technique previously used by me.
If the so-called rearrangement to form the amide 13 not-an

iptra-moleculer reaction but is a bi-molecular resction, the forma—“
tion of the borate ester followed by & treatment with sulfuric aclid

in which the ester is added to sulfuric acid or vice-versa, and ;ﬁ;'fl
raised in a period of five minutes to 150 C. or thereadouts anﬁ

held there for five minutes (unless it seems to you it would teke.

" Jonger than that to break down the borate ester), the decompoaition ;f"'

of the borate would give & uni-directional cheracter to the formation :

" of the unsaturated derivative of the cyanhydrin, which would pinimize the

possibilities for the presence of hydroxy amides or the other hydroxy .
emjide intermediates shown in the above presentation. Apd, -even if <% ...
4t were pot to improve the zield, -such & procedure would be Valuable :
for me to have some idea of how far 1 cen g in my discussions here. ;“

Suggestion No. 3 . ',. : o ;- -~:w=.;:;h{t

.......

schemes (which, as you will notice, hug aomething we have euccessfully
done &lreaQy) and go ahead with whatever you feel would do the trick.-,

) N "rn“’\r B
'“'Voa,‘what is at stake in all this? If sou can aucceasf b 3.

:wvr _1 . (_ "-,(Jiu-q,?-d

car:j“thraugh any of the suggestions, it will be possible for me tﬁw
ptay with’ Tongg without exceeding the time limit I have placed on .;f

- my trip end carry out a demonstration which would convert the whole

-

agreement which we were thinking of, from one which gives us Just
410,000 now with the balance held up until after demonstrations,
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to one in vhich it will be poasible for me to bring back a much 7

_more sdlid anu 4mmediate arrangement. I therefore urge you %0 ‘¢;‘¢:75

. give this your complete and immediete thought, and to proceed diréfx%y
) *\

"'l‘;_.-v.uu. f- '
without lotting anything else interfere until you ere finiahed..iv i
Let me have you.r immedi&te "-,’

means giving this work priority status.
- -peactions via airmail but don't let this deley you in carrying out

;' this work. It is every pit es urgent as 1 am meking it sound.,;‘ _
a few da s o tell you what 1- e

R ACTERL will write you egein in
.. happening. : .. - ~~awee*~r~:?éﬁ B

= Sincerely, ) [
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i Barry and Ph11+ ‘Please forgive the typing; thie machine is & Tendels

{ Olivettifwith the symbols completely rearranged and I've had a T “.fjé ‘
. . most exas?erating time with it. ' WA gAY
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- N O .- "Notes ~ continued ' - -= Lo

“'?P.-:_:- . - Tt . . - o o .. -_‘_ . - -,‘- :.. ’.- _-;-_:‘:’!::_T:;;‘;’-.: 3 l
-7+ _4/ . Thie scheme for the mechanics of the amide formation 187a 380
L = rather weak one in that we are dealing with a reaction whigh 7 -
77w, "takes plece in & strong sulfuric ecid. e
N I - . ,-::"-\."i\')::’“.;" . - s .
S R %}:ﬁﬁ:;i: - N ) .
: 1

. - ‘;‘f:_' - --'.9'_" ’ ) - ’
i _8/ . “This is an especially good 1ixeldihood towsrde the <
St reaction when the acid is dilute becauce of the amount of . .#
SR water which has been sent in with the methanol and because =-
TR part -of it has gone to the formation of armonium bisulfate,

e 8T

B E
v . . \ - o -

.'This 18 not & very serious phenomena insofar as the ether ™™ ESTWCUN
would unquestionalby split to give us the monomer 4n any cage. -
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Mr, Barry Gold was #xployed by A, Brothman as a chemist

in May 1946 at a weekly salary of $100,

From May 1947 to the present Mr, Oold received only tnrroqucnt
payment of salaries and there is now aue him

the sum of
as salary for __ Weeks,
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R From lhy 194? to the ‘present lu- Gol4 rgc.j_ved on:ly inrraqucnf
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This exhibit, consisting of a letter to GOLD from “JEAN®, was shown
to GOLD oz 6/20/50. o ] )

- s - ! .t - -

OOLD $dentified the JEAN as REGINA LOOKABAUGH who had been a fellow . . i ww- ..
exployee of his at Pennsylvania Sugar. The content of the letter, R
which says, WHere it is. Hope it's eaough.", undoubledly refers to .. - "'
some money which was enclosed in the letter and which GOLD had borrowed ' °

from JEAN., He said it was about $27.00 and needed it to pay his remt, - :
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- ARALYSIS OF GOLD RESIDINCE SEARCH MATERIAL

Exhibit £65-307=1~B-5 (39).

Re search memorandum of SA ELWOOD A, PEIT, dated 6-5-50, page 10, .

YRRy

Rt SE R L el S B i il -+ i R S NS D, Sl

Description:

Lead:

This item is an envelope postmarked at Phila., Pa., - =~ '
3/31/L8, bearing the retwn adcress - 1841 §. Alden R

8., Pnila., L3, Pa., and containing a hancwritten S
notation reading as follows: . L

" March 31, 1948 :
Dear Harry, . T e S , S
Bere it is. Hope it's enough, ) . -i;; i )

JEAN,® T
This letter was addressed to HARRY GOLD, ¢/o A, EROTHVAN and
ASSOCIATES, 29-28 = llst Averue, Long Island City, New Yark., -

The Voters Registration 1ist for 1548 1ists ome REGINA -
LOOKABAUGH at 18L1 5. Alden Street.

of HARRY GOLD the connection between REGINA LOOEKABA
and the pubject, as well as EROTHMAN ASSOCIATES, T
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Der Harry, -~ - 77 o EI e
Here we me in sunny Californimat .: ... - -
lat - but 1t ien't sunny - 1t 1s damned ey i -
¢old, and we hwe had & tugh trip, altho the ... 7 =
8ights me have Been are mevelous. - s A
. . - . '-“‘“I ;7__5:?,-";_ y ""Q:,h- -

Our housing arrangements @id not come thru, -
and we ®e 11ving in a Motel temporeily, hop~ =~
ing daily for good luck in finding decent =
accommodations at a fair price, P

20 L
R P S

¥We ge not sure yet whether we me golng to

like it here, altho we &e going to give it a

fair chance, but don't forget that we meamt . -

it when we 8aid we hoped you would not give - .-

up your apartment without letting us Know -rodaemdiiz .
and giving ue first chance at it, shoula: -7 - -7

roT o

thinge shape up 8o that we decide to return
East, . - oL L o it

[ S L B s

B

Our present mwalling address 1s S T
¢/o Krs. Carl Brant L
2367 W. 30th St.,- D
.. Loe Angeles,- Cal. SRR A=t
¥all will reach us there at any time. :- R
%e had no time to feel sorry for New Yorkers S
on our trip - we had bitter cold, Bnow, ice, - -\ - -
slush, 8leet, and gies of 85 miles per hour TR
veloclity, to say nothing of several dust an T
sand storme, all the way here. I wore wmy fur- oo

B TR

coat right into Los Angeles, and never opened -

"; it t11 we were going thru Pasadena, anq_th‘t_&gsﬁﬁﬁxa.
! | Lo, Metme ruth. A N TR T T s
f N tu T c T - 'V.\" A . .- . e e
2 Al present we wish we were home, aB it Beems .-, .. .

- - that everything i happenknz to us, but we. -

. i are hoping for the best. Sometimes it 18 good - -.

3 to get al) the mishaps over with in the .beginning, -

;- and maype 1t will be 8o with us on ‘thig trip, ... ..

, ) - - ' - "( . B ‘V{ ‘__‘ ,., ‘ _. . - g‘.... -::'_ t-;i':_i‘-;'_"”"‘;‘ . *EL_-__,.‘:{F,‘:TEJ" )
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i . Ie trust you and the Levines are Jell and ,
L _ 7. we woyld really like t.o bave a line rrom you ~:
| 81’71!15 us the latest, ,‘_ e LTl i

"
. s

Ilth ¥indest regards
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GOLD RESIDENCE SEARCH MATERIAL =~ . . . i
EXHIETT 65-4307-1-8-5 (L) e T
REFERENGEy Vemo, Jwme 5, 1550, Page 10 ) N
DESCRIPT ION; An air mail envelopo from Urs, D, R, GREEN -~ . & =
¢/o ¥rs, CARL BRANT, 2367 %, 30th Street, :
los les, Californis, directed to LARRY O,

O0LD, 48-53 = Liith Strect, Woodside, Long
Islmnd, New Yark, The emvelope was postosrked
lltI-OE Angelos ?e?x'umy 2’]98. Thﬁlﬂtta .
pertaj;utoparaomuttersregardingtm
m'mummmmCmmu

POSSIELE LEADS: It 1s noted that the sender of this letter g - -~~~
1dentical with the parson sending the lstter
identified as Exhibit 65-4307-1-5-5 (2).
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oom stated on 6/20/50 that this letter from Mrs. P, R, GRERN in 1oe
_Angeles was from the cne!n.m:'tfmodtoinmmorm
en Mibit 1-B-5 (2). SO
A e e T Wl L Tl
' . SO a.' ,"
GOLD la.{d that he did not recall the last narce of DOROTHI anm l . '?if,f i
roocmate LILLIAN, and that he recalled that cae had a Job in personnol 4 A
nd tho vthor was & teacher, 3 -.-.“ \ :
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COUNSELOR AT LAW R .__.:.-.:_.-...--. .
70 BROADWAY TR

S . M ROBERT HOFrFrMamM

' ] . b -
_ P A -
NEW YORK CITY -
S
ENICRENING 4 D4 .
-
W e - PUCSR.
T s -
% o~ ~ - -

I, BARRY GOLD, residing at €823 Kindred Street, -
| <ic. . Philadelphia 24, Pennsylvania, do hereby retain ROBERT - - .

| . HOFRMAN, of 1270 Broadway, New York City, &s my attorney,
. :x.;.,. R . R AL
b ”" to prosecute & olainm for wages In excess of $4,000,00 o
f. : : L which I have ageinst A. BROTHMAN & ASSOCIATES, T

In consideration of the services rendered and

to be rendered by said ROBERT HOFFMAN, 1t is sgreed that )

vy o,
RETH Mt

he shall be entitled to retain as his fee S73% of any
amount recovered whether by sult, settlement or otherwise, -

and in addition thereto, dlsbursements expended,

Dated, New York, ¥N.Y.
Beptember s 1948,
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"7 1, BARRY 00LD, rnlding ot @823 Kindred strnt»,“‘
Philadelphia 24, Pennsylvania, do heredy Totain ROBERT - :
> BOFFAN, 6f 1270 Broadway, New York Oity, as my aeumq;
to prosecutc‘ e claim for wages In excess $4,000,00 -~,“.
shich I have against A. BROTIMAN & Lt
In oonsiderstion of ) _
to be rendered by said ROB » 1t 15 agreed that =+ C
he shall be entitled to re his fee 374% of amy ‘I Es
amount recovered what} settlement or otherwise, - 7' -




L el e e [ s a5 Sl S B 2 B i AR T TR TR
. r . o .

T s T S + et LRI . ' . . T .
Ty } - . ’ . ) Vo
"I X . - - N i
(] 1
3 ! !
; ]
3y v . . . .
T P jres-2 e At ek TR e . : . . . il : "
LR e e B O e . e ST AR BT RS Y
A N . . . ’ K ] . P . ; ) .
2 R
e "1 . -}

38 | R S
: S ok
f ROBERT HOFFMAN . . N
COUNSELOR AT LAW o >
270 BROADWAY o T
NEW YORK CI1TY

. :[ CHICHLENNG 4-04T

" ' September 13, 1948
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Dr. Fhillip Levine
' 4853 44th Street
Woodside, N.Y.

- ‘ . ‘ .
. . o

Deay Doctors

A ekt kol .

1 enclose herewith two separate retainers to be

3
R ﬁ , signed by you and by Mr. Uolde S
i S As you will note, the rétainers are on & basis o ‘o
4 ‘of 3724 of any recovery. if such arrangenent is satisfaotory, S
I I please sign and return the orlginal. EOR |
_- 3 R )
A i rs very tmly, : R
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gy, Vago breke vith Nr, Brothman 28 the first pa
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- %o the best ef our moviedge, the partnership has not

iates fs & chemical engineeri
nt ef chemical processes and
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salaries were
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Zhe of Nay,
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or. Levine st labo
at & salary of §100 per weex which was paid
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- 194
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on salary for
o &an average
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to the arrears
rtine amounting ¢
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Ir, Levins was fo
per week.
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Mr. Gold and Ix. Lev

SHEN ¢ adaitd
william Rohall,

firm Rovert Gerson and

is a partnership involving thre
their emploY.

#he laboratory is op ihe
ch the space was rented,
whick is Te

sttlement with ¥r,

Gold's sslary was in AITeAr

very 4rregularly
ng made by check and

of 32 weeks salary was not paid.

a 40 hr.
of 40 hTs.

ipe, there were
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¢ partners
The three
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rt of J‘ une 1948
besn dinssolved. -

r'xg consul ting f£irm

the design of ng_uu
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pald very irre

ratory on Sept.

.

per week and
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about the mid=
4 regularly for
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s for
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¥
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Brothman,
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OUp %0

waek, Mr. Gold was

average of 20 hrs.

‘omployod 'bx' thl ) |

Mr, Gerson il -

2

BuwF,

", 1left before Nr, Gold and Ir. Leving, *n11e Mr. Ronsll is still with the
%_ compaAny. e erganization was mach larger 4n the past having,at one tine,
3 {nvolved &8 wany as 14 people including the partipers. A puxber of the -
2 former employees of the firm are oved back salary, R )
i< - -7 . - -
R B * Levine and Mr. Gold and other employees Werd persuaded by ¥r,
- Brothman Lo remain for an extended period in spite of the accumulating -
< arrears in galary by the rapreuntnuon made to thenm that negotiations . .

rus for contracts involving large
¢t these eontracts would certeinly
ing of these contracts woul
{tion enabling 4t to p8

"with 1arge £i

d
y

aucts
jsh chemic
(switserland),
ults to

' CO .'( f

)

% Chemical
Chemical

~ largest Jtalian
.+ al)} these negotiationd

‘Jargest Engl
Chemical Co.), Lonza
have x_iolqled no res

Tt I:n tho eaTlYy pu"t of 1948, ‘a report was written
Lo, -67 Indis far whinh §10.000 was ta

L ‘rerr‘f was Sm‘("ﬁ' T tia befsre [-767-?"7-./3: weade
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place the
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very shorh_ -
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tpnyncnt bas Deen made for the report. It 4s however onurcl.;, jofcibh ' 3
' that Mr, Brothmn Teceived money for the report througd & privete ArTange= !
' ment with the representative of the NMettur Chexion) COe ‘“P - k
' : PO : . _ R T el
Somé Aime pefore MI. Gold and D, Levine 1eft the exploy of AJBADSWRST
| gan & Assesistes, Nr. Brothman propose to them that they agres o p}ﬂ‘*,}z 2
thelir right o alary owed them in return for an increass in palary - BeT %8
+4ally the same proposal to Mr, Rohslls’ - _%gﬁaé M
tes. kr. Gold and £

.....

of A, Brothman & Associates,

After leaving the omploy
o, Levine ma de several attempts
the salary e them, XT. Bro

' gtatements SEVET 1 times,
ﬁﬂ&e‘ 13.000), that he ewed back salary 10 Mr
em acknowledging the
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_ Piato(whom he $13
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fhe most dmportant asset of the company is a eontract «ith Btanton T
and srection of a plant foT the manufacture of:

Laboratories for the 4esign
i thioglyoolic acid.
' gnich payments have &
years oT until the royalty payne
most completed and shoul & 89 into P

1 roduction very shoTtlye. o
§ purber of pajor provisions of the contract jolated DY A. Brothe

bave been ¥
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<07 B4 T, SCOTT MILLRR, JR. Yl

... 'BARRY GOLD, was, ‘ T A
*°  ¥SPIOMAGE = R L

BT W, 643070 -E (18)

QOLD advised on 6/15/50 that this notebook is not in his
that the namo SCROKIN means nothing to him, QOLD stated that it is pos-

sible he may have tutored sansone who had brought these notes with him whan

he reparted to GOLD for tutoring, Be ssid thet this was possidbly done while _ -
G0LD was at Drexel bestween February 193 and June -
i3 possible that the person whan hs was tutoring left this boock with QOLD
and fargot about it.
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" BARRY GQOLD was,

) iy
- 840 Juwe T, 1950, - ¢
" ."':‘: b‘j'f'::wﬁ,w-,
84 WILLIAX H, RAYLOR T . ;; : e
i e eie

ESPIOHAJE -~ B

0OLD RESIDENCE BZARCH MATERIAL

BEXI{IBIT:
REFERENCEs
DESCRIPTION:

POSSIBLE LEADS:

P B e i e

g omoem g g e

65-4377=0=B-5 (Li8)
Mamo, s S, 1950, Page 6 .

4 notebook from the University of Pennsylvania
including mmerous notes sppearing to be
school notes relating to Enclish literature,
Political Science, Sociology and Radio,

The first page of this notebook boars the
ngme mm.

601D mhould be guestioned regarding the
$dantity of SOROIIN and their association,
He should alsc be quastionod regarding whom

the notebook actuslly belonged to and wiyy
it was 4in hie possession, '
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Exnibis 65-1307-3-9-5(68)
R mhis exhibit, which consists of & booklet entitled "Tales Told in T
uwlmgﬁoune',me:hibitadtomm«xmm,]ss. _

Gomm.dthatﬂlinbookletiswpicalafuntypegimmd
the Exposition of Chemical Intustrics which is held anmally at Grand Central - . .
Palace in New York City. G@Dbeliawsthatheu:ﬂoub‘bedlyseguredthh

booklet at that source.
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Exhibit 65-&307-1-3-5(621
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GOLD does not know the crigin af this enrd and attachnl

no ligniricance to it. _
OOLD said he mads many purchases at Jahn'!an:msknr's.

Fra TS

OOLD identified Dr. L. L. BREVER as beinz & practicing
physician in the meighborhood of BROTHIAN's Elmhurst

laboratary. Upon one occasicn OOLD took CY SILEERSTEIN ," S

to I, ERIUER!s office for medical attention when the - -
farmer had cut his hand at wrk, i

QCLD does not recall the significance of thc nxme SHANN®, :;T;_

0aLD paid this eoncern was a Supplier of ra:'matariill

for the A, Brotiman Co.

. ..M .

Ral:tiva 40 tho Republic Filters, Inc., QOLD -aid that e
. T0L BIACE had an idea far purifying and removing bacteris

fron verious solutioms.

GOLD msaid this firmn manufactured -

oquipment for such procssesss, OCLD said ¢hat he und
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This exhidbit, which consists of twelve ftems, was shown to GGLD ;'; .
o June 19, 1950. . .

These items will be 1dent1riod.bQ'nudbar in aocordanca Idth leardh

SAVUZL GULD's emplqyur
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o *(8)s OOLD said that this

mos it the A, Brothoan Con to &
e L . OAID was wnable to identify LAMBERR, -

o {10). This 4 QOLD's former enployar A, Brothoan uaocmu. .y :
(11), This 4s a card of GILD's known frisnd mmm.:. r.. Doumai'f

B " (12), G(I.Dm.dthatthistelmhommmberwuldlppeartoh
S ' : 4n South Philadelphialndisprobablythatoflm Mividnal

S . with whon he went to schoal,
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L. L. BREUER, M.D.
PHYSICIAN & SURQEON
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