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Hateriale Per. Day Quanities .
.� per moth , :i"¢»

¢ ; i - -- &#39; e 0 .eJ&#39;9&#39; _ e~.-,- ,_ J J, »<:

gf; §:}nmP7 of Process §ateria1s :!.&#39;J _&#39;"%Ti&#39;
2  &#39; - _ . - &#39; -_ -. . .&#39; .-

_v 92 , &#39;* 1:"

W;
Peri!� e

�.j?�.= ;T*;&#39;_1&#39;-_ "_, &#39;.

uhdipio acid ------ -- vvs # --- ---- --.-- 21,000 i --------250,000#_

Acetic acid ------- 145 # ------ -------- 4,000 # ----- ---4e&#39;,000 §
"-»_,__:_,-. . -.

h Cyclohexanone ----- 91 gals. ----7------2,500 gals.--~--$0,000 gal .

__ _Bexa1in --------116 gals. - ------ ---3, 200 gala.-----58,000 b?�

Hanganeee Acetate --l.7# ------��--47 # --�--560 # &#39;

Darco ----J---17 # &#39; ----- ------470# ----7---5,

&#39; Acetic acid make -up will be required at this rate,

coo�! -

once the system is completely tilled. Approximatel§ 5,000 lbs}
of Acetic acid will be required when first starting the process.

At least tour teed mixes will be made before any recovered .

Acetic acid is available.
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fr.f 5- l 1. Hexalin and Cyclohexanone are inflammable attt§i¥T?

.,,

�_ _ _ 1 I __.,: _ ._ .�.� &#39;?. &#39;,.=;&#39; __ fa

Part l."Vapor Phase Oxidation of exalin _i: *i- jg?
.1

"_�. 1--

Discussion or Safety Precautions: ~ v;-~ t_,,+g?l --. .3-"EL ..,.. *

-q--"U -t . -a

ale. Explosion proof motors and lamps are used, There shoubd}}.&#39;
not be smoking or open flames in Fhis area. Also avoid bringing

these materials in contact with the skin; .-. -HH. . H. ._ .
-. &#39; --&#39;.-&#39; is .

Outline of Process: ~ t &#39; �

Vapor phase oxidation is accomplished by passing

Hexalin vapor and air over silver gauze Catalyst, which operates

at about 550 C. Although the reaction is slightly exothermic &#39;
-  -_. __

the converter is not self sustaining. External heat must be EH�
applied. The off vapors are condensed and decanted into a� A

water saturated Cyclohexanone layer and a Cycloheaanone saturated. -
water layer.The err gases are cooled and vented toaatmosphere �

A flow diagram or the process is attached   Figure 1!. eff
. -.-�--v-&#39;-.-

Detailed 0perating;Instructions 2 � -

 A! Starting the process
Q1-$2-  &#39; - _

1. Since the freezing poi nt of Hexalin is approx-&#39;

-imately as c. the hexalin storage and =11 lines through which &#39;

Hezalin passes must be steam heated and lagged. The temperature -
is

on Hexalin reed tank No. 3-A must be held between 30 and 35 C.

Turn steam on teed tank Ho. 3-A and all steam traced lines. .

.. _2. Fill Hexalin reed No.5-A untrm-erases.-J atnmniznet" -
- . . I. - . - ,t .-

Irom the tank rdrm.&#39; _ � . ." ~?§§p5" &#39;
t. _- --r.-. &#39; . .

}:;- 3. Tnnn water on converter H0. 4-A. . �;"-i§§§i
- 4. Check decanter No.5 and see thatv valves are set

to put.oil layer to No.7 storage and water layer to No. 6 storage
.5. Turn rull steam on vaporizer_No. 5-B. §;:.&#39;_"jl

1- u. - A
is� 1...; w e-r Is� 1-I�.* "" &#39; *-_ __, _____,, _._.... .. ._ ,_. .. . ,__.._ . -----q:-w�.--&#39; -~ &#39; �*1 , .,--. - H.,_ N _.___....,_:._ .-.&#39;.-~-- -.-_-.- .. -.-----,-~.-- n -- . -: .�� &#39; 9"� - __ _ - .

_ -:
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E
E

._ ._ ......_.__..._.._.._.:.-..-._-._ _ __ __�, _._._4-A-as--~44-i _
I

u" 6. Start air compressor &#39; _ M

!-. - 7. Start Hexalin teed pump Ho. 3-D. &#39; ; 3-. =~5- --
- hi 3. Turn heat on converter Ho. 3 -C and heat to 5Obhé.?iF�;f�

. - &#39; �$2

A 9. Start flow or Hezalin of 3 to 4 G.P.H. to vapor1zsr,?
v� £:E;B.�8tart very small tlov of air to vaporizer .  lot more3�

-0

���������&#39;-»__ _ . ......-..~»3-- �&#39;,�i+:l�-7,14,-;="_-F � ?.,...|.___;,.;.-----. -,92 ._- .4...� _ _

92.. , +
-,4 ._-

_ then 2 to 3 cu. tt. per. min.! � .- 1

ll . Ls reection&#39;lights Qif92� gradually increase air flow
to hold converter between 500 and 650 C. -s

12. Gradually raise Hexalin feed to 5 or 6 G.P. H.nnd

� increase air flow to correspond. - _

.f 1 13. Check condenser No.4-A to be sure it is operating. &#39;

14. If at any time the Hexalin flow is stopped, turn off

.; ,- all flow immediately. - - - _

,&#39; Shutting Down the Process. .
. _. __ �Pip it» e  e****- - .

.&#39; 1. Stop air flow to converter. -

&#39; é�- 2. B&#39;tpp Hexalin Ilow to vaporizer.

�&#39; 3, Hexalin feed pump NO. 3- A.

- _4. Turn heat off condenser. . I

_ 5. Turn steam oft vaporizer. _

, 6. Turn cooling water oft condenser. _ - _ ~
.r 4 4 . r.-

.some time, condenser and water lines should be drained!. �§E£�:
1�  -"- - I i . - �.�. W�! r::?:_ H
� �T� U C51 * � £ I &#39; &#39; - -  2

: - -C."Control not Process _ gg __
I* &#39;..- 4- � -

"� 3-:

_}&#39; &#39; &#39; -- no control is required tor the vapor phase
�v &#39; oxidation beyond maintenanoe_oQ;uni£orm flows of air and.¢

_ �exalin being fed. Operating temperature of the converter

Léyi *_. Ho. 4-A  cautiona In freezing weather leave b. u 5%}.
�I small flow� of water on condenser, it shut down is to be*tor

u
- - - &#39;_._&#39;.--"|,~.:&#39;92&#39;_92

.. _. -, _- � &#39;_ ,-,_;,-_?_

n- . __,...-. 92 W-,...� ...,-q_- -�.--..-q-.-,. --.--- -..__,,.|-_--q.-»- ~-- v - _ - - -- - -- - -w--�P-~ Y»;-_�,._¢_;-we----_._y-q.-Q--V. , ,-.,�.._.--.-|-7-_-¢92o.--~»¢-r.-,.,,__;».�-._-,¢-_-1.;-.-1.

K

&#39; &#39;1

use.

;-. -_.;._.



5
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V I ,� cont. from Page II.�  :    "___  -   &#39;7 �y -must be between 500 and 550 C. It is no sary to supply_{;"

l some external heat to the converter ,_&#39;. ~ * " � �;>_�

__ V As a general check on convertlton and performance -oI_i:;-4;

- =@;~:» _
_the unit the laboratory should analyze thee crude productfiipi

, 92.. ._.

by precession distillation. Occasional analyses should be ?�x§~
made of the off gas, to check the loss of material as C0 -_

and C_O§-- - . _ -| . .. .

Part 12. Refining of Cyclohexanone �

Outline of Process � 1 _

The crude Cyclohexanone produced in the vaporizphsse ..

~ � oxidéation is refined in a 200 gallon vacuum still. The process

consists or drying the charge by refluxing through adccanter, .

producing a refined ketone fraction, aAsemi-refined ketone

. fraction, and a hexalin residue which is returned to hexalin �
E? _

storage.

Distillation Procedure: , f

See Fig. &#39;2 tor flow diagram. ; d ~
A. Productbcn or Refined Cyclohexanone from vapor,/

phase Oxidation. -&#39; -

1. Chargp still H0. l0-d.to approximately one _ " _

inch from top or sight glass with crude Cyclohexanone from Q? r

IO. 7 tank. I  �

2,. Turn water on ketone still condenser No..lO-_.

. 8. Be euro that still is vented through valvel.&#39;l.� 192
at base of&#39; l0-H. &#39; u._;5 � &#39; "�&#39;§;j; &#39;~
::f~*&#39;�- 4. Turn full steam on coils to H0210 -A kettleT?1f?

. ... I

=and heat to about 80 C. Reduce steam tie; to about-10Q 1e§§§§§ *�
&#39; &#39; per. hour and bring still to reflux. _ 3 &#39;1&#39; ;"T=;

. _ �

. 5 5. Bet valve so that make passed to decanter.Noll1O4D
- water layer to water storage ale. 6 and pil layer returned to

_x: .. -&#39; 1�-. -
,.. -.,,. . ...._, ,_.,__.., .._ . �._. ,._. ,..._._,... -._ i. - --... ~_ W... ----»-»-.-- --- ---_--�- --1---�-- -.-92-re ----1-fp.-eq-1331-~�r-�-v---qr--I-~»---P-92~»-;¢�fT�=&#39;!;-3-q-r--f -¢ --W __ ��

.|&#39; . t � .-&#39;- &#39;~�g. v . � � .. s  -:.,.¢
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..-. 1 .. .- .s . . ., . - i 1- .._ .....a.92.-s-._ &#39;� ...._..-_-,,-_.s. ,�-- ~~¢»_e,~,;_e;,e4a ..._1- -----L ;_.__.-l. --- &#39; ; a .. �� ~* ~a~e_."- -r ...&#39;. _1_l_ _.

. &#39; 6. Decent water eggtinuous y st spp:>nimate1y 2.1 1

. . _

~ .... ._;_-... _ . &#39; T1, _-_-__�  _

still kett e. . - -h. f - &#39; -  &#39;_ :_    �lbw�1   4: O  _v - �y
1p reilux ratio. The proper draw off is that which gives the �

-4 . �

maximum water removal. &#39; _ ;;-:- - -.h?=¢e.»
. 1&#39;4� -, .-

0?, 7. When head temperature reaches 100 C. and no»nere&#39;

water will separate turn oft steam to kettle. - ."m3¢if$;-*=.
. _. ,E,¢L4é__ _

8. Bloee valve to decanter Ho 10-D and prepare still

- "f1&#39;.§._.

for vacuum operation. - - 1-.r--;»§ L

9. Close valve on oil return to kettle.

10. Start vacuum pump as instruced below and gradu-

-ally reduce pressure on system .  At such a rate the normal
-e

boil up is maintained to 2.0 inches H. 3. _

ll. The tollowingkreuts are made:

at 15.6 C. at

3.� Ho. 7.

121

at 2:1 reflux

at 4:1 reflux

Le :.- _92..- 3  &#39;atQr Q1112 t° R01 "&#39; 10 .1 -

a 4:1 reflux ratio - to crude ketone storage &#39;-

B. Prom R.

ratio to refined

C. From R.I

ratio to refined

I. equals 1.452 to 1.453 at 15.6

ketone storage No.12 &#39;-

equals 15530 to 1.4540 at 15660

ketone storage Ho. 12. . Z

D. From R.I. equals 1.4540 to a head temper-

-ature of 88 to Q 0 C.  at 2inch Hg.! at 4:1 reflux ratio to

crude ketone storage No.1. " -1�. .&#39;;-

1
B. The still residue is pumped   Ho. 9 pump!

to crude hexalin storage at the hydrogenation plant. L @_

- Q1 &#39; 12. The actual distillation procedure made , v.9§*Z3£I

. . ~_ . _
gevhat from the above depending upon the quality of the erude_

&#39; .._|a_ _

- s  -

cyclohexanone charge. For low grades of crude ketone it will�

.- he necessary to take a semi - refined ketone out to be fed in

a semi- refined storage No. ll for redistillation 32_§~-
1 &#39; , . t . H-..

,__ ___ ,�- ._.,-., _,_.,,.._ T.,_._..,_,,_..___..._.__._|.».--.-..-----.. -..-3.-".11-..�....-P v-�-1---q. -14* ~--tr -.-~ �......» 7-. -.-_-�_-&#39;:"-1v--�--,._&#39;!__�::"&#39;f__" r� &#39;



� "*� ~� �* &#39;__... - .1 �-.� -�- �-&#39;��4_~;:-~1--.$~&#39;- --=7-1&#39; ..._.¢._.;_-. .,_...._... . ._.i-._ . _._._4-........n...;._....-_-_._. _ _ _. _l.~__- --T-.  -- --� _&#39; . _ - . . _
&#39; - - _- ,__ --.� r . = 1 5� ~

E

B. Seetthat .11 valves i

=

Figure J g�ves the boiling point pressure curves for cycl-
-ohexanone and hexalin. ! &#39; "w t _

-,&#39; Fig. 4 gives a pivot distillation of crude cyclohexanone;r.~

as produced by vapor phase oxidatio. s e _ ._..27¢.

&#39; Recovery of oil from Cyclohexanone water layer. Ire;

l. Charge still No. 10-A approximately li-inch below ,..
the top of sight glass with eater layer Ho. 6 tank. �--

ndenser Ho. 10 �C __&#39; 2. Turn water on ketone still co _
. I &#39; � ..

33. Turn steam on kettle and establish reflux.

4. Pass draw off through decanter returning water

layer to still kettle and oil layer to crude ketone storage &#39;M

ximum removal :No.7. The rate of draw off is set to give the ma

or oil. &#39; _

5. When all oil has been removed shut down and discharge
I

water inn kettle to sewer. ~ _

6 .

Vacuum Pump Operation. __
I  _

1. See that the oil is at the proper level in the oil. _

separator tank. The proper oil is Opalube S.A.E 20 tor winter

operation and Opaluba 8.5.3.30 tor summer operation.

2. To start tacuum Pump. .j_ ,

_ A.-Start small flew water to water Jacket. t *"y_
n oil seal line are closed

-f� &#39; and remain closed untill pump is running. §_+_
2 5*�-&#39; . C. Turn on power and start pump running. t�

J

"5; D. Open wide plug cock in oil seal line. k
e-half turns the valves allowing

oil to flow into bearings, at each end of crank shaft.

E. Open one and on

._i �_-.-,_.....- -.,.,..,_.._.._...-..-s. ..., __.......-... ...__-_,.,,.._-q -&#39;.._--_..-,-.._...... _ ...-,..-» -_- -- � ---� --_��~ _""T�92_ --_-_- 1---_ S mg 1.;-,.--92--; .~.-.- »7--�-_-�¢.-:.&#39;~_-3..-.7-1--_¢_;-.� g-_,-_.--92._ �Q...
92 92
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foreign materials and should be perfectly tight j� &#39; I; p jzf
I F. Suc%ion lines should he absolutiii iree or allcit H@lL}{9

_ Shutting down Pump. __ _ - &#39; -

H IV d. Close plug, cock in oil seal line.� - -L t&#39;l�E§%%§§tf
B. Allow pump to run thirty seconds to tree itself of oil. J

&#39; "&#39; -C. Shut oft power. � 1 - &#39; "= #"w¥"*

D. Stop flow of cooling water to jacket. �_ e

Part 3. Liquor Phase Oxidation of Cyclohexanone to Adipic Acid.
q_~"_-|n_� � � __;-all �7

Outline of Process: . &#39; _ .

Adipic acid is made from cyclohexanone by e

liquid phase oxidation. Air and cyclohexanone in an acetic acid
-92 .

medium are upaseaddco-current through unpacked towers in series.

The towers are maintained at 80 C. by Inter circulation.

&#39; The adipic acid solution formed is collected in a _

hold up tank for subsequent purification. The spent air is _
first water cooled and then passed through a refrigerated i.

condenser to remove acetic acid and cyclohexanone. The condo?

&#39; -nsate is returned to the oxidizers with the feed.

A1 flow diagram is attached . Fig.5.

_ r
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~ ,_, _&#39; r. .- _. -_ ,_- .,_ .- _� _,ii..L_ _. . ___ . __ - ,_ - - � .- -- -- . __T.<�¢i,~-e~ i - -7- --_. __ ..-_:-=h.a 1._ . ; __h_,____ .__ . ,__ __
- � _. 1. IQ. - ,._g �wan . I .3 i _ gl gfé� ._;. /.0S artin the Process.� &#39;   &#39;6 . I . 1

. 1. Aceticcacid Storage: The $00 gallon aluinu tank Ho.1§
" &#39; - . .- . . a.....,___;:-._.,§ . _

is provided for acetic acid stora~e. Since its only source o1�&#39;a _ 3-� ~..-... - 5- ;-.&#39;-+:;-&#39;- 1. - , _ e f-..�.. - _

acetic acid is from the acid recovery still, this tank will beg
� enPtY» ihen first startin8 the Process. H &#39; W 92&#39; tv uJ%?$?&#39;

_.--1-..

2. Acid mother Liquor Storage; This storage No. 34 tank f{_

will also be empty when first starting the prpceas. Its source _o
. . _ _ K

of acid liquor is from the centrifuge. &#39; &#39; - - &#39; &#39;-&#39; ;,,

3. Refined Ketone Storage: The refined ketone storage io.l2 1

should contain at least 50 gallons of refined ketone as produg @ -

-ced in Section 2. above. . p� _ ___ _H&#39; -g

4. Content of Oxidizers: It oxiddzers are empty add to No.20-1

&#39;oxidizer, about 65 gallons of pure acetic acid from carboys. __

This is done as follows: d &#39; so
1"" __ -

A. Pump 75 gallons acetic acid from cartoge ��g-ough &#39;

pup No. 18-B to teed tank No.20-C. ___ ;__;_ _

B. Pup acid from feed tank through pump H0.2O�D:tO _ »

oxidizers. If oxidizers are full from some previous shut-doin

they can usually be started without any charge. __» *_

;§.;Preparation of the Fi1l:L

The teed is mixed in weigh tank No.18 and is suff-

_ - icient to last for twelve hours. The normal teed mix consists
£ . ..&#39; � . ..- . &#39;-. J &#39; :"�Z&#39; &#39;.7�- *-&#39;of the following: " "

A. Pure acetic acid from No.15 tank equals� 335#._:
&#39; &#39; &#39; &#39; " 2*�-. ...

B . Refined ketone from 210.12 tank &#39;*" _seo#&#39;"&#39;"
.&#39;..¢-, _,.

1 C. Acid mother liquor from No.34 tank &#39; _800#._
-Ll. _ . ,

f " -  Approx.l74gals!

. Catalyst equals Blbs. manganese acetate dissolved &#39;

�in tcetic acid, per batch. &#39; V� _ 2;
-..--. ~-.-..-.-.  .-;-.-.-. - .:_�.._-...__ , -5.... 7,. -_ .. __,-.___,,_.,,.,._._.,,. .._..............._ V -.. 2.. .-- , ... ..._ __..._ -.,,.,,.,q,, ,....z ,a.,,__,.,,.,,,,....,n....,,.-.,,_;.__:_  ,,_g _,_�

� 1 - &#39; " - &#39; &#39; , &#39;  ~ I� &#39; -
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i

"%~i1y;_ h _ 11. Start teed pump No.20-D. _ sh; <_H. ,,;§.;5,_$_£$_392 -

..92 ..- -._ .-....-.-..--.-..-~...L_ _,&#39;.;-..i Q_._ ... _ -.....__1_�~-- �- ~43-A&#39; -_-. --__-»_.=�A-e ";I� _ I _ .::_.; . in ,i_i-. e. .. i .~..- ..__._._..,..,;:_x_,;n7_.____ ______ _

_- - . _ ,. .. -�- .._--=. _. -< __ .92- -__?,.-.-.T�- _-_�.�__- 7_ r _ � -. _ _&#39; _ _
Since it id:;eceesary to add approxima{:ly 85 lbs of make- �ii,

- -up acetic acid every 12 hours, the catalyst is disso1ved.1n the
;~ . .

&#39; 5 .&#39;i:~ quanity of acid inua carboy ahd pumped to the Ieigh tank. The.:
-  .. _._ _.._�-.~ _ sud- ~ - - . .. .. _._. ,3�. ;,§""&#39;1_,-&#39;i__., _-, ..

-remaining acetic acid required, �35!lbs. is run in from the;§@&#39;
� -- - ...:,_ --..-.. _.

ascetic acid storage. __&#39; �l �;7 �£;*§+
~ »- -qaY;a?--

&#39; Ihen first starting the process there will be no acetic acid -
. . -_. .92

in No.15 tank and no acid mother liquor in No.34 tank. The . _

composition of these mixes will be as_tolloes: -&#39;
_ r

� Pure Acetic acid from carboys equal ll55# &#39;-in

Refined Cyclohexanone from No.12 tank equals 560# _ f� -
� Total 1495§ *&#39;

.Catalyst equals B# maganese acetdte dissolved in 85 lbs. ~~

of acetic acid. all of the acid and catalyst from the first

HF#; mixes is pumped directly from carbcys.to the weigh tank. Rubber-,
&#39;4 gloves and goggles should be used during this operetion.- q _:@_

ii-1-. e .
&#39;Y� 6. than the teed mix has been completed, circulate mix th-&#39;

--rough pump No.18-B to top of No.18 tank tor two hours. . --.
I . 4 .-

P 7. Pumptteed tbrfeedttagks�et��-6. A &#39;1 A
1, ;_i1&#39;; **:~, T4 . ,_

B . Iater Circulating system.
Fill water hold up tank No.20-B with filteredweater 1 -

I

� and circulate water through oxidizers. .. �

~ - 9. Turn water on cooler No.20-F. _

_ -10. Turn ammonia on refrigeratedscolpmh No.20-H. - __§*-
.&#39;.&#39;..

&#39; |

*.:&#39;7 12. Start air compressor and set flow at 2? cu. It.per. nun.
. L &#39;_ .

-,; to oxidizers. _ &#39; &#39;1 »;3¬i&;,;
� &#39; .&#39; �,. . x.._ 0- > -�"2 7-S�--.&#39;.-. . &#39;"&#39;11s. Turn small steam flow on, feed preheater 110.20-14. -

i ~ &#39; §}l4.-Start feed of about 6 G.P.H to oxidizers. �* IZ&#39;:i&#39;�§§§?jf "
. ..&#39;... , - -.

9 15. Adjust eater circulating system to hold oxidizers at BO 0. .

16. When teed has settled out at G.P.B. gradually raise-to ~_ Q -
. __ -a

14 GQPQHI .  &#39; &#39;=;:| . , __,_�_ - ..
.-- . - -r- _ f

_.. A. r-. ._.¢q-�---. ...-.-e-. --.--�=-.."-..--~~.- -7.--_-c-.,. -..� _.w...--;-.92--..-- -~ - - - ----¢ ,---I -�-..--_-_-u--Q .�v-1-".?1�?&#39;¬&#39;I��."".�q"_3-$?_Vf&#39;¢"Q�SII"�: -..-~; . 1, - -1-. 15-,» y
. _  _ - I i . . .� -  y .1; ,;

. - - &#39; . ". - . Ia _ , - _ a . . . . _j

L

-
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_. ._. .. ._ .;,._.. , . , -_ ._ __..�._. l- ~_;&#39;__- _.-=A<__--_-.__--.~~., -- -- -- - _.~ -_-._._...-.-s--._._-1.�... -..--»...-- . -- -4- - -- &#39;"as.-. -..___,. ,, ...,. . - . ,. - ,__ --. �. , ,- ,
.. ,-&#39;l7. Check £I:Y or recycle condensate :££:!.5§r.£$r&#39;n5l§o-s �/;%9

and 2066. Leave rotameters wide open so that full tics returns
B � .

etc oxidizers. - _ - >;~. c." %£�.¬a.T
_ � _ I. _ ¢ _ I . . - V _ ,�_ . . : &#39;_&#39;- &#39; . ,- . �. __-_ _:&%,Aii:;  __ � �

, ~18. Be sure that steam is on coil or hold up tank 80.20-I.1end

�all steam traced lines in this system. These lines should:slIa§s
_ 92 _ .- . -._i:!_,__._ ,1

be heated unless system is flushed and completely drainedJ{5@5?i*"

19. Control of process consists of maintainlngeconstant f1OIl~

of�liquid feed and air and holding the oxidizer at B0 C. kf �M

Shutting down the Process. -

1. Out off teed to oxidizers. .

2. Stop air flow to oxidizers, and shut down air comprel sor

if not needed for vapor phase oxidation or isobutyl PPOp6hQ&t6_. &#39;
. 4 .

&#39; 3. Shut down teed pup No.20-D. . - l 7

4. Out steam off preheater N_o. 20-N. �"__;

5. Stop cooling rater to cover No.20-L and start a small &#39;

steam flow to the water circulattng system, or completely drained&#39;

to hold up tank No. 20-J. It the shut down is to be tor some - ~-

tlme the oxidizers should be drained. _

. 6. Turn water ctr spent air cooler No. 20-F.  Oaution:t"

Leave small flow of water on this condenser in freezing weather�

or drain completely!. =&#39;

-w . 7. Turn ammonia off refrigerated spent air cooler. . .__~.._~-_;-,_._ .

YOU WILL FIND ANALYTICAL IETHODS ON SEPARATE SHEETS.
_&#39;.. A-.. - -,, , . _ . _.

.. __� . &#39; . h ..

-fa Part 4. Purification of adipic acid from liquid phase_ _
.i-,&#39;_.""- . ..-_._ 1 .,_

_o1idation.: - _ 2"

_ -1&#39;  &#39;.- .
.. - &#39;" Outline of Process: _ &#39;

; _ - The effluent from the mother phase oxidizers

is cooled in batch crystallizer and the adipic acid which crystal-
, _ _ ._ __.92.

M 1  W-lites is centri�isbd. f_1�.°1�_i=_h° _I91! °11*=.=_19¢!$�1= "Id. ¥9=.P2__¢f;_.&#39;
. _� I � . _ . I. _ . - --
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The crude {_;hed crystals are dissolveQn distilled water V
and recycled mother liquor with a proportionate amount at _

second crude crystals and treated with Darco. Ihe hot liquor
.. , . .. ..;..;:.,-_ ,_. _.-. a-.

is filtered free or Darco and slowly cooleddin a second_bstch:§;j.
| - _p;=.-

. crystalliser. The adipic acid crystals obtained are oentrifuf_

éged from the mother liquor washed-and dried. The Mother liquor

from this step is divided into tio portions. One portion is.

held in the water solution tank for dissolving additional adi-

-ic acid. The other portion purged to a recovery evaporator, .&#39;-

where water and acetic acid are removed and adipic acid is f

recovered from the residue as second crude crystals.

A flow diagram is attached Fig. 6. e

Summary of Operating Instructions. V
_ J

- A. Separation of first Srade crude crystals from a

- acid mother liquor. N &#39;I

&#39; 1. Be sure that all lines from hold up tank llo."20-J .

to cryetallizer No.50 are heated.

2. Fill water jacket of Ho.3O Crystalliser and heat &#39;

to so c. with steam. � &#39;

3. Check distilled water supply,at least 50 gallons

should be on hand. - � _|w

4. Pump acid solution from No.20-J to Io.3O _ »

crystallizer. Charge should be 250 to 300 gallons.&#39;t� �¥�" t"

5. Btart slow speed stirrer in No.30 � --_
_ 4 w???

. _;1- - � 6. Start flows of cooling rater to No.30 jackets�
_"_, . . _».....

.. u _ -,_>_.,.

Adjust cooling water rate to give cooling or approximately 1;
.- cc.&#39; - - - e -pg -._.

&#39; 10 C per hour. &#39;3� .F �

7. when the acid liquor in No.30 has crystallised.

&#39; and celled to 20 0., Check centrifuge No.51 to be sure it Iill .

-operate prof�rlis �. 1 .- -
_,�_..q-- i,--I-1.-..,.,,,,_�,._-..-, .,..-.-..-.-..~...-.-._- -�-.  __;;_. ,. .._. . ,2-._-:�_ .w-v-�-11¢-I-�-+-"~r: p-|=<._?-�<|,-_&#39;_�;-|- ���--.---;=-�.v-- --if-, ,_--W -92_�,-=92"-y.�-.--1-P�-I�-11-gin:-_&#39;»g-"1�. PW". - . . - _ _ . _ , . .- , _ .
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Place crude adipic acid crystal reciver under centrifuge _j

discharge. _-
&#39; . . -.&#39; - &#39; ." .3 ., _  - _ .  _ &#39;s_.92.d_ ,_ . .

:1 &#39;- &#39; .;, _; _� ~

. _ -  - -.1 ~ ._..._..»..;-.;._.._ -
;H.- 81 The centrifuging is done on the following eycle:_;§:§g;<;i

_ - �w-I. _"&#39; _&#39; � ...-.~e92- .--"&#39;~ � - .

; � �I-5. Bet liquor valves to acid mother liquor .¢$£.g§fno$§{Qf
-i*_&#39; " B. Start centrifuge on slow speed and charge from Io.§0,g

. , . 7-. _;-&#39;&_�--a-&#39;.&#39;r_...-- .-. -. -

crystallized. Ihen cake begins to build up near the top of ths&#39;r�

basket, stop flow :1-em No.50 &#39; .. -. ._ . .- 1:1:lQ;:5§lfgQI1I§§§§f§.§.&#39;§lLL
- ~ - _" .r.v---&#39;-

O. Put centrifuge on high speed for one minute. �;*�;"�

D. Put centrifuge on slot speed. - »[-.*.i3L§§j:§j3g g
.-- "&#39;92..-_

E. Set liquor valves to water mother liquor storage No.64.

F. �ash crystals with three gallons of distilled water.�

G. Put centrifuges on high speed for one minute. &#39;_Q»g

H. Put centrifuge on low speed and discharge basket to;�Q"
crude crystal recetvrr.

� * -=- ~==. 1
- .. .__-_. -* _r ,

- � 2. . -
,&#39; - .

Repeat the above cycle as many times as it is nec- #-

eseary to empty No.30 crystallizer. A 300 gallon charge to No.50 &#39;

should be handeled in about eight loads to the centrifuge.uf£&#39;f?&@
9. when charge has been centrifuged, cash centrifuge Itth .

five gallons of distilled water. Ran wash cater to Io.54 tank.
. ._ --- -. >__§ -

B. Purification and Drying of first grade crude crystals.
I |_ ����4-I �1I-an I -_- ��.|s___-,_ �_ -_v _

. l. Besure steam is on heating element in water �e v
.. ..-  __;.1-2��; ;.&#39;.*&#39;-:&#39;1&#39;- "&#39;._-92..-r,..&#39; .-

solution tank No.41 and all steam traced lines. __q.Li ".&#39; Y .

Yshould be on hand.
&#39;. .�;,-&#39;

": &#39; 3. TO H0041
. 1 ... . ,- . - 92
1&#39;
and 50 gallons of water
agitator and heat to 80

* 4. see see

2. Check distilled water supply, at least 150 gallons
_ _ &#39; . r, .";q_a ,&#39;;"!-_.&#39; -.. ...

&#39; -j . 7.; &#39;. _ &#39;
&#39; -.-_.:

&#39; . .. �fr 1&#39;;-~ &#39; -&#39; �Q., . .

tank add 45 gallons of distilled rater
- - _&#39; &#39;-.&#39;»*".-.- .&#39;;&#39;.

mother liquor from No.54 tank. Start"

O. .f . =- e -
__ . L. &#39;_ -1»-_.e.

lbs. of first grade crude crystals and .

BO lbs. of residue crystals and dissolved, = ~ 7�&#39;¢;§r,~.
".1 ._ -- .--_._.-...� ¢--,.__ -,,,...�.,-,.�_��--�---�~ �� .....- -.- -.. ...�.-K�. ____-..-,-»:-._-- 1-._~ -n--. -=>�;��- �---H av-_ fr * -1-"*_--3 &#39;..:.- ._*�-- --

I� . ..  _ ..A_,..&#39; [A _. .-. ~

K: 1"o&#39;-*- :j&#39;riA;;:ji_1q;i§=:g_3:22:29�

Y
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.- ._ �k I 5. Add Q lbs� of Darco and  half!�  W
6. In esse�there are no residue crystals the batch is com-

-pleted with first grade crystals. - r g-» 7- ,=;:;J.~,%@..l¢
.� <-é,~_-� §-&#39;.&#39; &#39; f. . 1 * l 2   ~__ -; r- ~.;~~- ;~;="-{�;- -
-1fqw§n , "Distilled water is used when there is a storage nt_jeter&#39;.

**��&#39; " � �.1 &#39; ".- . . 1 F_�?2@§m3..
_ Imther.1tquor. &#39;  &#39;1 _. . ~-� <§atq" �
-=&#39; : . - -K -. --� -1&#39; �.._ ¢2f"-1,;~.-&#39;?;-- -~ &#39; -- -&#39;~-;,- z.---

~  :17. Check filter press Ho es be sure that 1: is� m operating
�condition. eteam should be on all trace lines and heating elements
-� . . . . .. . .- -_- . _ . __ _. -.. _�. . .. -__, -..__..__7. ,.-U-.. -_- _. ._

~ - - .._ - .... ->- ._ .¢.-- ._ _ .
in press. . , - .H .._ .H

8 . Start circulating pup No.46 A. and circulate water ~

&#39; solution through filter press No.46 to top of 10.41 t&nk.l,f1Q� &#39;

. Continue clrculatio untillall Daren has been removed 5;-,

�from the solution. - " . . .,-r_t;y§@g2-

9. Fill jacket to crysetallizer No.50 with water and T . _

heat to 80 C. _ - 7__ 1 L� ,

10. Turn steam on tracer system from filter press Ho.J50a__

crystalliser, these lines remain heated unless flushed and drained .

&#39; l 1. When water solution is tree of Daroo pump to.crystg
. .. _ .

-allizer No.50. - &#39; &#39;� -

12. Stop agitator on No.41 and No.46-A. pump. " &#39;

. Caution: Do not turn steam oft of heating system _=.

unless flushed end draines. &#39; &#39;i

13. Start slow speed stirrer in crystalizer 80.50 and

starts cooling waterto Jacket. Cool charge at the of 10 C per. hr.
. .  . .. .";_

cool to 20 C. Care must be taken to avoid sudden cooling since
. "

rate of cooling governs crystals size. It may be necessary_to_;-_
.- -.&#39;hi§2seed&#39; the batch to start crystallization. This is done bi�¬§$;V_

Tlntroductngnseveral crystals or pure adipic acid to the §¥§.£.11=.r
92� �Z. &#39; -&#39; .._. l -z ,. . . . _ >. ,5._-_-_- - _

Aiiiah-t l 14. vhen the solution in crystallizer No.50 has been
, .

evolved to 20 C. and crystallized it is rea�y for centrifuging.

&#39; 15. Place refined adipic acid crystals reciever under
. &#39; r .* .- . . . -~ . _ .--.- _ _-. -&#39; 7, __. , �v 1 3 " _centrifuge discharge. . v�&#39;l. d &#39;:&#39; - y :- ="{fl&#39;T[ . -

~ 92-----n-- - � - - - � » - -� -v �- -._- ~- ~ .--�. *~*-4&#39; - ,-sq:---v *"Il~C&#39;92&#39;*-"&#39;92~PV_ "- � 92&#39;..- -I-92-e-1--E-�!. _A"Df_&#39;I:1Vl"�92.~-44&#39;;-�Q -$5, 1,,-7"£.!7&#39;.  V ,
� ; &#39; - _--. -&#39; r

K
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- - -* &#39; QCOOP�ut centrifuge on high speed for one sai.nutliJ&#39;l�&#39;,""5l�7�. _ ..--.-_92.,, _ .. . . - - _ . ...._.-.-._. _ ___  ,. ..;-.-..._.,-.
-  DO Put centrifuge on slow speed and washYcake -with L,

�three gallons� oi� water-distilled. 7 V _&#39;  -. I
p _- _ i.__-,,._2_

 sq Put-centrifuge "on high speed for one minute. 3
- - - . _- - . ..� &#39;1&#39; &#39;.-__  � {P} Put centrifuge on I1OI�.1&#39;lp6Bd and discharge I

&#39; -§ --,;=.;&#39;...w .2-.--» -�<§_&#39;=--1"crystals to refined adipic acid crystals recsiver.&#39;. ~;§:l,.&#39;L__&#39;1-�-,7-f._j
_ _ _.92,.. __ r.__- _. .

� &#39;_ The above cycle is followed untill crystalliser
5 , _ � "� Tc".

No.50 is empty. A full charge of approximately 300 gallons  _
No.50 should be handeled in light loads in the .epzr1ruge.f;??i%Z>&#39;

- - __.__ ._-.. ,.a_.. . _- - " " &#39; - ". -
- &#39; - &#39; . . &#39; * - -&#39;=- -=� &#39; -.-&#39;-&#39;. :5�-�-"£"?"i"-4�&#39;- - &#39; &#39; &#39; . .: �-&#39;  " -&#39;*

1.

�L7.p;;1n5 er adipic acid. &#39; � &#39;~ a &#39; � ¥="�"ff5§ gT¬i*§¢f?
The drier No.56 provideefor this operaticnzgis a counter-

~ y . _ ,I:.__._- ____J__-P :-

-. ,. _ _.__ :.. ,3
Pcoils, is drained through the drier in one direction and edipic

� _ _. , .. . y,
acid is fed in at the other end. �_ .    -
b � Dry refined Adipic acid crystals are discharged

the other end. &#39;
&#39; The drier is or sufficient capacity to handle a twenty?

__  ,  : .- 2.:-L.-.&#39;_-.1. st� eel-

� &#39;- - -1 � -&#39;92-.�..�-....
I "&#39;

performance -or drier and rats oi� throughput smst be sdjusted_.b§
&#39; * -- &#39;- * 1 - � .3� "i �l�irf ~

I d V _ _ &#39;  &#39; " :&#39; 4, _-,_&#39; � V &#39; - ~ _.=;_:. __,_i&#39;..:i-;&#39;;92§,"&#39;:¢_-nig£��::1:_j_é;l&#39;:u-_92._
, . �- -."»~*u»-.. .-.

,. ¬�g-&#39;0. Recovery Kvapoator: . , .  ._  - &#39;
92 1&#39;... -» . � . &#39; -_,.

,.

.current rotary drier. Air heated -to 140 C. by passing over steam

tourihour mks of refined wet crystals in sex hours. The actus.1~-._=--3

I

-2* .1.  -
 .. -..é:-;;.~1.-e =~_t<.j. .-=-

-.1-L-"�,.":. 92   &#39; � &#39;-� &#39; &#39; _ � � &#39; i V . &#39; � N  &#39; .: | _ _ - 1 __
-�92- w ~ - a - - - 1. . , __ -." " ; - &#39; 3.� " .;&#39;* &#39;

The portion oi� water mother �liquor in No.54 tank &#39;

Ihiohis not needed for dissolving crude adipic acid is pimped �J!
. 3.1. , .  -..;~ ,- -P -. &#39; ~i&#39;u &#39; &#39; -

_ - 1. - L�to recovery evaporator Iio.6O. __  -.  I ._ .~_  &#39; &#39;1:-�.~= ,+.~.-3~=_-...i_ -
_ ;..- _ __._.._ ..___ .. 2,.» .-_-.¢-&#39;.-- ~_.�.,�- --- -~ "&#39;-- - -&#39;"&#39; "1-�!""&#39; &#39; �*- :"""�":-&#39;" *-�-" "&#39;r�--�f-&#39;:_" -"""""�- _ ."""*""&#39; &#39;-"-&#39;- . ;-� "1   "

I -� &#39; &#39; l � &#39; t &#39;. -* e _-:. I�. &#39;- .

_kI
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.
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.-.._92_ .-.:;__ . _- .
e... . -_:5�.-.-&#39;._. _

.7eE�=" &#39;,. ,. .1...» ..
:,.__r_ ._,_ _

:s&#39;..; ._". &#39;

-, , _: ._ �, _ ., -r , -,_.._ ;.. ._. -._ ."92_,92 ...~;_ __; .~ " �. . - � � _ 1.9. .;-._&#39;_. �P &#39;5" &#39; &#39;2-&#39;:"1"":";._..".92-*&#39;*&#39;.. ._...
-= . � .. - - .  &#39; ". . � _ , .4» _ .  . -- .-.&#39; 1 I . ~ -

- , - . � &#39; �_ &#39;_ �.~ -_&#39; . ....�-.-, ~--_, , - ¢__w �g _- �., -. &#39;»,_ . - ._ ..- _. . -- �- 92 � ~ -. }o- .- .-., - . i. r... - - 3&#39; .�__

�fhehawstet and acetic acid are &#39;_eva&#39;porsted �to  ~
through the vent. The eitent to which the evsporationis carried ,.

.- -F"-5-T I;-T-" - - &#39; - &#39; ~- �  &#39;*  &#39; �  �   " 1 "-::"&#39;-"_""** ;&#39;*:.:i-%-�-f&#39;-E:�¢&#39;:-:&#39;T -&#39;:-"2
- -should be determined by cooling a sample oi� hot liquor  .I_1012�{:I1§
. :.A.___T_, J? ,� . . . , ._ _.-_.--&#39; �,;&#39;g.:�§§.E_,,i.._."_.&#39;_92:,

the crystallization occurs at 20 to.25 C. , the evaporation ;is.~.3:;- -;

stopped and the hot liquor disc� ged through s heated 3.ine_,*to;;§i>_&#39;~;f5;_
.. T� _._ ._,§_|...:_�..

-e erystalliser Ho. 30. The erysta isationend centrifuging  __
&#39; &#39; - - &#39;: .�"~ &#39;:r.=L&#39;3.�.&#39;..&#39; " - - - 1 &#39;~ �-�_ - ~ ~ 92 � - ~ . -.-. -. -. .- g. - -W... -1 -�.1...-. .�__~.-._~�-:1&#39;q,yv:§?l.=_. ..

4 . - 1�- -dbl in 11.11.» i. ~31
- I&#39;¢=°"1�°f1 551?!-0 edid is the s me as in Part B. above -...kl _.� . - . _ &#39;7&#39;-&#39;-I -"&#39;~- 4 ---- ~

_ . . ., � _.._._. ,:. . .___... ;___ _ _ __ .
&#39;- _ � . - . &#39; ~ _ �--;-  _-_-92-, -;|- -~.:-2-3;-__ ~: �

M=a1r1=1==1 Pr<><=~dw-==  -. i-  F  ,. �.~.f-.LL¥.{
-. The pure adipic acid can be analyzed by dissolving- - - - .. -- - � ;-�~&#39;.&#39;-s.-- ~. _ _ ,_ I4!� ,__".-.-

1.�E-&#39;-:»|_» .- _.- . . 7 -_ , - .--,..
§.�- �

�._  92_
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.

1-�E"»I=?
8;�.
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- . ...:1 < vi--&#39; 1_&#39;
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�>15-.-.&#39; J -
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~&#39;1:1s_.1 . .. >-!!&#39;g..--I. _ #-.J&#39;:.. , 4 -&#39;
vu _�_ |

>- - _._

an v ,

# _rs--"."&#39; &#39;-,5_.,,..,_ ,.-.

5,, .

0

.1- -u._,

�5_l&#39;n-;&#39;r,.�- -- .�- .

.1 _.

. .- . 2 , .
:=,.»?�-1.1:. . &#39;s-,.:a:.?._..-.

- 4
-1

a 1000 gram sample in methanol and tetrating with 0.511 caustio""&#39;i1&#39;
- Q = - &#39; -&#39;_"&#39;__&#39;__.� � A  3-1 5-T�.-..�::-�-.�_.*"~I&#39;._",*__§.5,f§_-T->-.7"-i-&#39;

in methanol solution to the phenol-phthalein end-point.�?=*=5§*i:&#39;;j�:=i;;"- . _.-i.-
.. _ . ..;...__  :.:. -

&#39; &#39; 5 Adipio acid equals cc. 1! base .ovs 100 -_ .-;:._;._.;___
. .  . . �ii 7 7 7 7 i 7 _ i� _ 4  _<-=&#39;   �_?~:� �.,3Z__ �; &#39;-

� . &#39; - �Il1=- sample j 1&#39; .�"i :j::.&#39;r.  -.=.�*=� -�
-EL *~_ - .   ._..-:_.;_*�_&#39;_:� - L-

tor each determination. " - - __ -. » .__;..:_h_.;__A._:-,__.;é._..,,kg

I Part £5 . ligcoveryot Acetic acid�andildipie -ia�cid .._-f
the Purge Liquor. &#39;7 .  . l

� . " _: 4; , . r .
&#39; V &#39; .&#39; &#39; ~ .; &#39;-&#39; -g A .- --ID, I &#39;7»: ;_..: _L..�&#39;. n

Outline of Process: __ r -  "_  jr_",_"i;*":".-&#39;."-17"� "&#39;
»- I -~ .1:�~&#39;,~&#39;-.� �., - V - _ - . -- - .~ s .1 ;- - 9 -_»-._._..n-I-5;: ... 4

.- . 1.; -Y. .v
&#39; Lactone acids are formed as by-products in the &#39;liquid____

phase oxidation. these are soluble in the s�olvent"mediu"i,92..J I � . .. .._ .
- . ~-. .&#39; ~:...*&#39;- .. . ..- .-__

&#39; -are purged from the system to prevent building up. &#39;1&#39;he_part-or l -_»..
. I-5 &#39; . -.92*..~ .� -� - &#39; 41.� ~

&#39;- _ . . . . .|_
-- - . .. . ..--. .= .-..- l _, . -4 , _-. .-.-._.,-1..

..: recovery still. dcetic acid and ketone are recovered at &#39;the_;;+&#39;.- &#39;
_ _ _ _ ,&#39;._ .. � _ _ _. _ ,._&#39; &#39;...;.-_.

f§§;.�."§&#39;-  ,  Jshead of the Lstill. Laetone acids are removed lhen adipic iscid?"_;_.-&#39;j;1".i";ZT&#39;i

. | >.

. ».<,.. -
"�...&#39; &#39;

-.a_|

1 -.

&#39;�- --&#39;,-1 -I&#39;,&#39;,&#39;-"""�-g :5 vT~{ z
~"-~--.&#39;*.� -:. 3". ~- "�-".ts;�f.~"-&#39;* 1&#39; *-3 ~ ~ s �

|:_ I ..:

-. . �- , ,. - 3 --1"-8; ...&#39; ..-13  . . .. . ,--  . 1 -- ::....~-1..-~ -. .L-1&#39; "&#39; " " - - &#39; 4�.-. ~4�-1:- -&#39; -&#39;»&#39;*~r .-. &#39;. .&#39; 1 *r vi,� -. 4 -. _ 3--5:: ft,-.¢92:.i..» �-�H� � :1; centrifuged from the: residue 1 quor.   {J-_;&#39; __-___.-;_.;_~__A; ._-.._s~&#39;~�.

V.  2  A flow diagram is attached, figure B.»  -�  :j.§�.-.-.-__~_.._--_._&#39;--_j,;._*f.j.;__.1 . ._ .  &#39;. _ , . &#39; . _ . .&#39;-.:- - - _,.-,.-=__"...,&#39;;_&#39; .~......&#39;~_ _"&#39;__. - . _ * -~92, &#39; _ _. 5 &#39; . "- . &#39; &#39; . a .�. r92, . J... 2- : - __ z _ . 1 u &#39;- .,
. -.. ... &#39; - >1 ._. . . .4 I . 92_. » . . 1- - 1�. .. �_. &#39; I¢" &#39;-4"�--&#39; 4. --.-- -1 - r- -" 92 &#39;. � ..- . . . -. _ . .. .. 1 .1 . M . ._- ,... . ,. � > - . ._ ._4._..&#39;_. - _ . _ . �1-&#39; . - , .. - - .- .

_, 1. v.._~ _ _ _ ~_ ,h_ ,_.v _ _&#39;_�_, _i. &#39; , . _� _.1 ., .,.,. 4&#39;- _ -IA. -. _ _ ,- .. _ . . _..... _. .1 ......-....� .. .4» Q. .....,~.-....A_..._. ..-. .. - -. - . -.,- . ._ --.., , __ _4,._._..,,§,, --� _ .....H. . -
., - 92 - -. 4 1 -2-

"&#39; ..- -. _,-.. ...< .-. r ,_ -|

- &#39; .. - : » -._&#39; __&#39;,..�_ . . .�92_ .
" t .. _ ,.. .�_p_ &#39;~.&#39; ;_... .1.-. {E __ -- ._&#39; _1 92- _ ___J 1- 3 I �v I _+_-  92___,_ rt�.-

_, , 0- J &#39;-| ,~-. .r_"~-:&#39; _, -�»- -ug" - -.- -.- _ . _.�. :,lAI- .. ".�.:. &#39;-- -&#39;- �&#39;--" &#39;..�- -� � " -� ~�-;~T " -&#39;: 151- .3�-Y  1"-.-=*.&#39;>»r" &#39;- ..&#39;!w -�s 1.!�-r&#39;.":.-L .. �"-&#39;"__.�_r ... .... _ .. ._ - ...._. .__,,__., P7... . _ .,_-- ._.. ,-,....._..,,_:.;_,T�_V ,._,..., ,,..,__-&#39; -..&#39; ..._ - &#39; 4

��.:»-A»-_. -..... ..|...--&#39;.�.¢--e---l-A-_ -.- -- -  a:_; I .._-.1. L:- ., --- - - r -- ~ ~ -&#39; -1" -- ;- ¢ &#39;..-J22 - . &#39;-�-. P&#39;_a-Fl -. &#39;_ r..- J1 :-�Q-off?» &#39;-&#39;0-&#39;�  -. - -. -    .  :=.~»�.: -*:1-* . -&#39;"� I � .&#39;- -&#39; 1 - - &#39;-1:; �920&#39;1", ~-I -r *" .+_-1 .§�,.. -.-.~ 1... -_ Y�! _ 1-�A-.v_!:"&#39;:-:5 1 u-;;-_,..u-- -v _�§1"r;-&#39; r . -
.. i v _ ... _ *4 - �

L u �Y&#39;92
Y 1-

A tjtration of-.=thc base against }.5  should be run"

acid notherfliquor which is not rgycled is charged to the _scid__.-=__-;.
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&#39; A. Acid 3iRecovery Still. &#39;_  7 &#39; - � �  - - _
. I _ - ~;..:r...- - -� � V � __�� �_ __ _ ,_|1 &#39; -1;. - ~_ _ - ---_-

. __. -,_.__:_.-a .|-- .

_;..-;-.~_.:_._- " - 1- 9118-1&#39;59 acid recovery etill kettle Io.§5-_-_A

-apaprcizimately one inch from the top of the eight 31...
�acid mother 1iquor_from No.32 tank.� &#39; .5�--..;~ i§i;§aqg;~;c

2. Turn rater on condenser No.53-G. ."-&#39; _ .. -.  &#39;1 :55" -&#39;
- .&#39;.1~-.92_

- 8. Turn steam on coils to lIo.33A. The full eteam

flow may be applied intiw the baee of the column begine to warn
up. Then reduce eteam flow to about 100 pounds per. hour and -_

&#39; 1

establish reflux. - - _ _  ___ _ _ _

. " 1. Turn steam on tracer to discharge line lio.33A " "
&#39; � t._ .,

to hold-up tank No.54 and heating coil in Ho.34. Leave heat o I�;

this system at all times unless completely drained. M " &#39; �

- 5. - The following cute are made: if _    .--~* ~

A. Ketone, water cut at 5:,1 reflux ratio to .}.{�

ketone water layer storage lio.6_  approx. 4 gale.! _   "

6. B. Weak acid cut at 1011 refluat ratio. This

is drained 1�rom_the receiver to a oarboy to be discarded;  _  ~

 app:-ox15 gal! u &#39; -A �" &#39;  A
C, Btrong acid out at 1:1 reflux ratio to --1. - &#39;

receivers 33-E and 53-F and then dropped to pure acetic acid �

etorage No.13  a&#39;pprox.l56 gals.! _   _
D. the residue ie diecharged to No.34 hold-up - _

tankda�prox. 34 gale!� - � M "  �&#39;1  &#39;
1 1 v .

_ 6. Ihen the required strong acid has been removed
|92� _.- no. _. -5�-~.-.4 ..-W. �Ywf;.@@ er: steam and discharge not residue to No.54 eanx._;;§%;;;�.

ue.ss.c. cauei§H{if §
-24. ..-:._, . - _».- -H� _&#39;=-� .: -_._�_u&#39;-- -

Leave small flow oi� rater on this condenser in freezing weather &#39;
. &#39;_-A _ -

or drained °°mp1,g;,1y!_ Since acetic acid freezes; at 160. care .
- &#39; c*;&#39;:7-1:"-m-3 :.-1&#39;.-e&#39;~o.1,q _;a .»2�:>sP.:;¬=;:1g .

must be taken to avoid plugging the oondeneer and draw-ctr linee.
� .- . . a - 1~. . . -," &#39; - . . - _ _ - � � . . � 1:. - -_.. _- �. ..--. � ._ . .- -- -8- K �- w

| ... &#39; - � �1 - 3
4., ,..,-., ., ...,...._!_.--_. __. _ �.7. ___,_..._...__. -._ ---.v-� _-. -w -- - ~-_- ---. .r-F-..-_&#39;-,-. -ry-¢~ -.-Q w-.._--up--�--1-7-r92;~gv",�,>-.;-f 1: 1- - - � -*

-n..-;.- .

&#39;- . &#39;7 . Turn water oft condenser
.&#39; -&#39;_&#39;"1*-- &#39;

L
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1IhBH�n-

-..- ...

_ &#39;-_atmospherlc temperatures is below 16 C. The
- r , _ s

_ Calculation: ,92 --&#39;

_�-_ V I &#39; - _.- . . I _ .5.»

=5 B. Adipic Acid Recovery from the acid

f&#39; acid produced is cchesked by_the operstor.&#39; f

~ -  cc er  awn 2.85 equaljli acetic acid.

I _ . ._ ea; - , .

lines should be completely drained during shut-downs when&#39;the;§;
:* ---.--r:.:~° #-.-.-,.=~r,~:&#39;~:g=*&#39;_*=?&#39;_:.&#39;"r;

quality 01&#39; __a_c_e_tie_{: --

s .._
. __ _ �_ _ "&#39;_§§l&#39;!�_: &#39; 1

�fa§..&#39;. &#39; &#39; to the phenolphthalein �end-point.�  .}_;f,-&#39;1" *,,�;;T;;;&#39;_,_;?;;i§31_:�
._--. .__ ,._-._;&#39;;;_1_&#39;..,,-.-. -__._.._..... -.. .--<,:___,:__. - .

»,.. .. _, .-.. =. --r_rv-"&#39;n"
...| . . . .._ ,_� .,� �._ .. __..  ..

.- - . .-1 , &#39;_-.- ..- &#39;v_. .:, .--, . .� _&#39; e. -
V .. . .. ._,_i-__.:.._.&#39;_-.

. _ _ . _�- _;_ _. 1 �L ,___u
-. " In "&#39;

still reeiduesjigj
&#39; ��;�y���� �~ _ ___����� r��_&#39;  ��� |�-»�| I "»

1. The acid still residue in No.54 tank is  -

to crystallizer No.30 and crystallized as instructed above for
e

,_ . .
"&#39; acid mother liquor. -

NJ� -
!=&#39; 2. The adipic acid crystallised

- 1

-
�-* is centrifuged and washed. The mother liquor
E?�---.-__ _ - . I -

f . a drum for burning.-
" ~

* ~" 3. The crystals are cashed with 3to4

water. The water is discharged to the sewer.

� .

&#39; &#39; crude crystals to produce pure edipic-acid.
_ r�E--" &#39; - 1 .- ~ &#39; &#39; - v ;. .1- 5.-.&#39;::. .Rx-:1 �-5.: * " " &#39;. - -. . . A -. -.r.&#39; " -1 I ~&#39;.&#39;.:- "�":.-1::�....~.-&#39;.&#39;. -_&#39;-__&#39;.;.&#39;4..J:-1&#39;51"

"� a.� "_.-. . -. &#39;1� . :

-I� e ,14 - P,�-...,~-. .._-....
I31� i; . -_ _..,_ ..- cs . ,..

- .. .
.&#39; &#39;_  _  F.
92-. _ q 11,1 .. .. ._

�. -�,-.- .- _ _".e &#39;
.. -- - - _ &#39; . ...-.1. in-IT: .

.   .- � _ - . ~;--1-.3.

! i
- . , .-92 -.

1 . 4. Discharge crystals from centrifuge

I crystals storagea These crystals are reworked with

" . - _ _ a

i l 9-- ... _ " . . t ~  -*_, » » *- z,:� - .�-4 �.._£1".&#39;7§;�-" &#39;- .. ___ ,.»*&#39;-&#39;l�_- ,;e.._-, a .._ee&#39;..�;.1.:;p-I_..;....&#39;_i,. v .:¢&;,g3:_<_.;:. .,I .- 1- . ,_ _, . &#39; &#39; . _¢ " &#39; &#39; � � &#39;

Q H. . . .- ;. " "&#39;. fl.� 1&#39; .. &#39;4!" -"E._,_;..-r: "

_r| 0 ,&#39;.| "1 ..-, . . . _. .- .7 1. ~_ §

from the residue_§,

is discharged:tc"*-
. , I. -.--,-0&#39;»; - 5 -�v.4.._ ~_=&#39; .2-=,.=.-e... . .. - -._� �L. .__ _ �., . _. ,...-

gallons cg =1

- . 7 e-- " - .... -&#39;.

to residue ?�_

tirst.grsde _
- ~ .�-l.-v lb .

. , &#39;1. - 4.�, .1 .-Q 0
1- .. �.&#39;.. ,_" -;._.i,. . ,  ,. -_ -- .._-.. 4...» �T iv -.. .

._,____J.� . ~1 " s 92-"-_e =e�.."" 711 f&#39;.. -�_&#39;92..-. f_...;:..7_ &#39;-� .?p.�-&#39;~!?&#39;£�-:92- -1, :0; =.�=$_.¢_.~1¢¢§. 9292&#39; "&#39;
. _. __. ;. &#39; :1, ,_ ..&#39; _ ;"..&#39;.,._ "_._a:�r. .&#39;-_ .- -.. v ,:"__.

. &#39; � ,&#39;<-.,,:. .- _ . ..-.&#39;
, : e &#39; - e._ -_ ...___. ..- . - 1-.-�; .. - _

.-.. .&#39;*.. Lg. _

--: _ ;,q§_ �.1. . L
 _..:..�_m__ ,_; __. __ Il_,- g _ .Qg%;V_-»- ,.&#39;_: �

:- -- "f" * , -~ ~ �=.&#39;- »..e�-.�f»1_.*".-
-. 1 . �_.�,_, _.:;:;_

I i... 1" "*9 --I.� � �&#39;
. . --1 .2. ea. �._ -.�92 _ _ _ _ 92

I-0Q�.
_ 4»-..M. "�-fl � sgzo cc.sample or the acid is titrated with 159$. I§;;H-L

. o _ P _; _, .

~  . _ .1  ...-   _- &#39;  3 -" w  "~;:;}.<.:-.&#39;;-�;-7. = 1",."- �,7  " V

�e f i. _ Steam addi�iun to the cooling rater shcT!d be used Ihen.{> Q;
.  .� � _ V - ._ __ ,1. J9: - ;._,_.3- _� _&#39; ._  __:.-;;- _4.¢j_,._ I _~. 3.�-_-_:=r-5 .

� the raw Inter temperature is belos92l6C? The-draw-oft and reflux

v

1



. III_._

&#39;1

&#39;.~._ -

� . 1.

___92I: ,..

� v. .
.. �I
.1. &#39; &#39;

-. - .-.1--.~ .5 ,1 &#39;
. 1-! In ..i
x -.,-..-..*..~..---._-».

I;-:,&#39;5I15�-}.&#39;_-I... .-
.I ;r. _.I.I;I,.&#39;. .._., .1...

-1 I41»...

I -.5, .;.I,....

, .-92 .

. __,

.I&#39;.92|.  I.

. . 1I I.� �r I

* I&#39;~_"&#39; I-:}.£:4!
-�:15  :&#39;& �

III III}; I I ..}~,.II--� � I ..
&#39;11.� "&#39; _
-pi�-�..@I &#39; &#39; . .

Hr; .&#39;* no 92
,_..,..-.»_..._,92. -.

.. ,- ,

I-
..._-,

e &#39;.
. &#39; ,4

.. ~.!. .
-- 1. .&#39;-..-."> &#39;1 &#39;~ ,- .
r | I

i &#39; &#39;~... 3_

. .5-I |I_"?Ih�-�Q!-I_
I II-_~,I... -.I mg

".?/l.V/7.: *.=- 12;:

.. . _.  1 5 III

..-¢_. -92

I
Two ....._v &#39;=w5_l .&#39;> -.�.

- J. .

�.|
�I

.4.
N,�

"&#39;* &#39;-�....92.-�I

�IIAIIH
�T&#39;-

L. =1

.II, ;._:I,r:.;.  .27¢97£&#39;>�.7-I/d -.335
~�..1*~-JA-//0/Av/7/0.9�-ff

-a/. . .. I.3"-"¥li� &#39;  ,2 9/ - ..@e-~;.=.-

� . -. fir {.3
._.. ._ . .. .I

.- ..-III.
4-- 1&#39;3. I=.--2+ ~ ...

-..-chi. �
. -_ . .n . &#39;. &#39; P�..|:�..92..y4 1.. . &#39; -.. . .:. ..
&#39; _-¢:.-
I... _

.  .- ...|.
2.11 I I, ~

}92{"1 _. .
C ..,..~. -

I
F�
-. .-. |--I-.-
:r"
&#39; 1� .. ._..92 I,�

F...1,:.&#39;.
~-4- Ii . . .:I.�§&#39;-1." _. J�.| I
&#39;f�"�!�1&#39;.t!&#39;lI&#39; &#39;.

.I.&#39;|..~".r .-. ... ..-_..| -< ~

&#39; -;&#39;...&#39; �I-.

i .&#39; &#39;.  |"� .
I-I-7 I..I.I I I 1

I.

1;:.r&#39; -�WI

bun EI

*�Li92.&#39;;l�
&#39;3. .7

&#39; 1.111�
I . �
v§q!Li&#39; V-- I-.-.. 92..
.,|l;-,&#39;;=&#39;i.

.�I
-.-. ¢.

.-..1. &#39; .1

;i;..§, ..

I .
77 1!
I .

___F _

...;~.¢.
.    r" yr

I - --1-f:&#39; Lei-J I.
||...§.f I --II. i I� #1.]?

, .
. ._ � 92:4: » J; . .4

I I _ .~- . _ .  _7II|�I§- -I.,.&#39;:  I I .&#39;IId~
:=&#39;Ir-:1":!."�=.- 1. gun ;§.&#39;.-5 .-J~,"* *_92@"92�:&#39;  I

_~ � I� ;.&#39;|�»
H

.|...4 . I . . . - - _
. . . ...L:n-.&#39; . - I I I I � .�,
. .. _ .. I I -I I -.- I I . .- .. ..1 - .. .  I . I . .  I. I .

-* g . M &#39; ,I 5 Q�. 3"-~ -&#39; r....�.,V I |I�.
- .1,

� f&#39;!"|I 92 5 &#39; - - . . .&#39; � . .,l- . .... _ .,,I ._ 1 II I§_ I II  F..II_._ I:., :5 I92 5%..1 .- , * .2-I;.. III; ,&#39;-IIII, . II  I I it  I. I _ II II
. .I . .  I ,_._I I. 1,-I. I.5 I§;I I .  I1IIEI:=II- I-I

"1� &#39;.&#39; I &#39;2!  H Y 1 .. 11;.�
I,_ ,:s; ..III. ._ 1.�. . . IIII1_ ...~. ,... .. ,.

&#39; " ~-~- : 2&#39;.I 92 .» . &#39;I &#39; .0 1�. &#39;1 _  1, . . I §92:
I� 1. >. .

I , I .-1;; �II .-. I. . I�. 92 ."I:I$
. &#39;,._.,

A. &#39; .1 .
.�I .&#39;92J

A

-.70�?J/If{Fl=!&#39;§-?4V Z ?¢¬.Yi":>.-.i.;f..%:. 9:;�~12 ;».=.-»=r:~.==&#39;    &#39;9� I 0 I �WI W� PF� "91"" 9//-F99/990f�"�Ia¢??""
J� ~ I}   . H V i � I 92 I  . -I  I I II at �J I $�- I ll. I L I

.. 3 �e� &#39;"~
...

�.~rs

.,.I I-I.�
44&#39; �III.-
s".�*-- �
1041&#39;

I. ..

�I&#39; &#39; 51..-1.} -&#39;1&#39; � -- . -.- � 5I 5 �l |*&#39; � ¢ - 1 .<>»g *":,1E�.�..*:;],;&#39;:;a*.&#39;*£&#39; *1»-==~i;_-11:...-rrI1_1.. ~ 92 .
&#39; . � ""&#39; I. I &#39;1&#39;-.&#39;-,.L&#39;.� &#39;.&#39; � i . :5. I I. 1_. _ . r

-1.:-..3.�

V

H,,..___,__ ._ ...1 " 1&#39; »

1 .31�

.-I
&#39;1"; I-&#39;2F &#39;
.1?

+&#39;

"ii-.3
1
9�

-Ir,  .I

-_..
1" 1

Pfrs.

&#39;14- &#39;

. {Ii}

I,-._&#39;.92

I .. 92_ , I
. »- � � I < 92 . .~UT" --4" -&#39; �um _ .� If,� ,1__, . 1 - �J -"Eh. �  92 &#39; 1 r �. .. . I.I ,. . I

I92..-!!>Y- �  � - - if" ;i:"&#39;-�.-=. "1; &#39;¥$.*<�;~i�r:&#39;-r�
92 &#39;~�=~E*-. . -:;-.~- 7 ~ ;_" 1"} :&#39;1&#39;»".%--{&#39;i��1.�.1:5 ... &#39;. 1...�, ..;.;-M."0 If I 2 |.lI: .: -� &#39;9 .  �u� �I -1.. Ill�-�.&#39;  h:I . �RIF �$5.  I ..... § - ""�*:{-*?"&#39; �""""�- &#39; - &#39; ~ ..&#39;-I� | �:3.-&#39;3&#39;" � �� �92 _. . 1- , .92_. �f" "51&#39;.EF;- .&#39;.-. I3� -�~ 9&#39; -� "F" -2:2 - . 1» ~. &#39;.  -~.:..I_ _  . ;I§,5I*;l .  -r1! I

ml . _; ,
?é.1....::�.&#39; ?w==y"§i�f i~%3"75s"M§&#39;:&#39;. fl l I .- ;| -I&#39;1.I,- aI&#39;r&#39;f:&#39;.ob..£I§.a-:I. -I {I -

.»;:;- IF:
1&#39; "

1"



1-.

I &#39; &#39; &#39; � _ t_ - 2; &#39; 7-,-2 --_�- --TAT� -&#39;*-A�!-du.;a:|i"~ -¢ =1�-,4; -� "9-7-&#39;_-. - -164: -&#39;l"£5,-�,"54¬ =1 -T9.--_¢..a-_.-_ �Z 3. .-.&#39;-n - �. - I

C 9

% FILE DESCRIPTION

PHlLADELPHlA F|LE %

SUBJEOT
FILE N0.  30,7

VOLUME NO.
. , . 1- . - -

SERIALS
% -l»�v~u_ "%

-,____:_T_&#39;;; _ 1,1,7; 7� .. :*.,__7.¬_;_,_...!; -__.F,h;__&#39; _., ;__....T_ . _V V .3 &#39;-. _,.._._T_...7..__,,..,_- Ev�.-=,.. __
_ 92 � - &#39; &#39; - .

Iv &#39; - 7

_ --1-.



FF
I

i

{*1
92&#39;92

92

3

-2
1

i
}

=1

~92

v

4&#39;.
E
!
r
a92~"
#1;

&#39;;-

?;;i;1i,=.-
itx-1J� -
N, _

Q

R

>

l

¢
§

�
s

-- MA -_ I   ,� * -,-,_- ,,;=T.&#39;a=,--n j~-.-;:"&#39;"=�¥"-"1

N! LTIQE

THE BEST COPIES OBTAINABLE ARE
INCLUDED IN THE REPRODUCTION
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A. Brothman and Associates &#39;," .
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Ara-@>1_@p;s rm-- H,a1�I¥ Gold; ¢1z:1_e£sQ92_emoi§$.&#39;_ ~_  �__  1
. , � &#39;

Dear Hr. Gold:_  -&#39; &#39; A -- _
;_,  .~ - &#39;

Thank you for your letter and inquiry of Nov. 10, 1947. -

different
fill your

Under separate cover, we are sending you samples of our
MICRO-CRYSTALLINE i&#39;|AXi§ which our chemists feel will ful-
specifications. On these waxes, we quote you as follows:

- u

. HIGH MIELTING POINT HICRO-CRYSTALLINE Y-�AX 180/B5 m.p. .
PENETRATION 10-13 - _

.COLOR N.P.A- 3-4 � * �   -
Y 0 15% ¢ Per 12>. -

,  for quantities not less than 500

_;}.; HIGH HELTING POINT HICHO-CHISTQLLIRE ¬Ax_i90/95 d.o;f*f;*¥f�PENETRATION B - - - r &#39;  A
C-OLOR�3-4 " _" _ . I "

" 8 25¢ per lb &#39; " - -

HIGH HELTING POINT MICRO-CBISTALLIHE WAX 190/95 m.p.  �F
PENETRATION B - . ,4," _.COLOR: EHITE &#39; -  "&#39;

. 8 40¢ per lb. &#39;
_� .

 for quantities not less than 500 lbs�
.�"&#39;,&#39;I&#39;
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.  _ for quantities not less than 500 lbs:
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- - &#39; P - .., .2 � ,-;-- .~.. -  -. _11 jw, :.&#39;_~_o!§1&#39;|-:n KEUNEN MANUFACTURING co. _.=c.  _ &#39;  &#39;-  e 1  V �
�I - . . - _=-- - a-V�.

. . _ � _ ." r _ -&#39;0 _ __ :&#39;_  f .�  __-;_ t�-e _  - lof -hi 1 D &#39; ._--2- &#39; &#39; W __ #3..-__
ow». 1 _ _ .,_

~ » � MICRO-CRISTALLIHE mu: 900 YELLOW V e ;_ ~ .1  .:-&#39;3&#39;§:Z-.&#39;
In"E�J.-TING POINT 165/70 . &#39; . &#39;1 e _ � Z715"

~ - PENETRATION 35-40 &#39; � " .-- _~
0 14¢» per 11>.  -1

A &#39; �  for quantites not less fhan 59° 11
r. &#39;

- .~ . .� -_ ._.:-.-_-�-~-r-�; .¢ -� &#39;1;-11:.

Packing of the above mentioned WAXF5 is in Slabs or Cartons; _*- 92

&#39; F.O.B. Sayville. � 7 - -  -_ "
5 . � _- - -

Delivery on all of these WKJGB is Prompt. . .- _ -A &#39;- _.
-..-r

. ,. -.

_, ~.---»- ,
&#39;~* �-5»&#39;=u.. &#39;11-� " If you have any further questions in regard

* waxes, please do not hesitate to contact us immediately. � -;_ j
¢,- _�-_»-- 0

� 92-._

� - Hoping to be of further service to you in the near T
future, we remain, .. .. _ V - _ e_ � e

, .
Very truly yours, . ~
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Dear Ir. Gold:

F� &#39; Iour letter of Iovember 10th addressed to our 26 Broadway headquarters has
_ been referred to this effic for reply. - _ _
_A

&#39;*- . .. ,.

Ie would prefer that you �be more specific an to the pa:-ticuI!.a.r type of

- � . , 1. _ _ - -..

_ -.4..;r~

_ .- ,, -= .. ,, -A
_ ..__.._&#39;__ .-.

_ ._� �~.., ,,.
.._ -. -&#39; ._- Q ..~ ,__.._.__-_. - -.-.

. e- -.

,5-¢+.m¢12E= Ir. a. Gold - ~-  5 A .-.-.1. "__"f"&#39;I�"&#39; 3 -~j.:_;-~= --
»:- -

-_-_~. &#39;1 " - ~__. . _ _ -- 4-»
-.-,.- v--w. 1

: -.-|- -.&#39; . , *- "" 1-.1 ..,, ,- ..
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_ � -. -___L_

_� __.§ 1."
an &#39; r-&#39;- &#39;. 92. :- ¢¢.,,-.

._. "�__ _

-4,...
92 .-.5

_ _, -... -..- &#39;- , - -&#39;- .&#39;92"&#39; �.. .- - - � . ." E _ .. _. .. &#39;1 _ &#39;_ *1 ..,_§r&#39;__,&#39;_. _ ..1-  � - . i &#39; &#39; - 492 - _ .- - -| .� . 5 -.. � �"- . ¢- -&#39;_ �V " &#39;7" -&#39; H.�-#1.� r.-~:_~�~�:9:&#39;
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llicro-Crystalline or Pa:-affine �I8-I that you Qesire. To aid you in this selection
we have enclosed several technical publications regarding the application of wane
in the paper industry. . *

-fcrvardtoheeringtroyouturbhar. &#39;-  _  "�___

1:-

. I �

.,  , - __ ., _ Very tnah Jenn,  ._.. ..�__.-.. ..~_ _-_.921�~_,§.=n..¢-92-.-�;.~..,;§..*&#39;r....
. &#39; - -. - ... 1.»-"._ -� -�.2 &#39; �-

,-

.2

�.1 9

l� u N..._. -. .._

_, �_ . &#39; Ls you probably know, the Supply :i.t1mt.1on in regard to Iicro-O:-;rete]J_ino,Pm-:3;
- and Parasffine waxes is extremely tight and ahould your interest �be in any one o£_ =_~��"�

products, we cannot assure you that we would be able in make 6.el1ve1&#39;iea.�__-__1-_;.,&#39;§-I&#39;:_;ff? *

___. ,. .. ,. , _
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4 1: we can �he of any further technical service, please do mi neéiutbmsgi  ._.
°°�*"�°* �hi� °�1°" &#39; . &#39; "     .;;.-"5 I-: &#39;.&#39;Z2.;l"&#39;~
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-_&#39;~ - " Ie feel sure that these bulletins 111.1 be of interest to you and we

. - . -- . - eoccmr-ucuvu on. commit ;
I 1

BS6/at

.l.1

r
.-.:.=- qw-A -

..¢_- " n

-r .-

I
r - .- . - V.

_,__ ._ --._.. 92.~-.&#39;-....-.-;--"c.-I...-.-. -- "� &#39; -...
.4
1

&#39; - " �. ~:r":T:-"&#39;~_
bert8.8he.1.o" "

r I__-. �i� v_- ,.
. ---.. s

- � .

_ .. . - - _ __-_.�-92_
&#39;4 . .- &#39; ._.

�-� .
Z� -V _

_, .. .,< _.- r

� 92-

92"v .

&#39; 1
_ &#39; _. .: .-_ �_.__"-..,_,._

&#39; Process Products Ihgineer :
, »_ _,.-.- ,-n_I -._..» n "

» 5 J . ""2"-&#39;_ .1 -»-�__...- _ ~

I -. -.. -..-_~*~- ~*"~�~.&#39;-,-re-3...~-:&#39;_:�*.; -_-.

�vy-1.

,, -
__---._. 1

¢-

. 92 _d -.

._.

-1*� .

a .- - ., .- ~ -.--. -.-.4 --.. --. -- - - . &#39; _9 - q. 1., ._.-F . _ . 1---._-c-, ..,,,...__ ..._ -.__...,..V_._,,,, ...._,, .:.__.,,._ .: .._ ,_� -, .. _ __



I
I�
4

r

H, .

92

I�
i�

§
E

>

�1

P

>.

P

i

-

-   mnuracrunzas or mnusmat ADHESIVES AND sun: BEHENT5 -:_� . --

a

-Fm

�:1;

-- 1-
.:-"� :

._., 4- . i .. 1:. ._ ... ..__- ____..._-. _,--of - - --___.--i - -_-__< »--1 7 ~ ...__......__�__....___ e-_..n._.... .-:..._ __- -_-_ ..

. .4 : _ -

llmou AYSIAT
&#39; cnsultmv �

. .

NATURAL KND SYNTHETIC - IOLVENT AND WATER TYPE CEHENTI - METAL PIIIIERI
TANK LINING COMPOUNDS - ORGKNIC PEROXIDEI IEIIN DIBFERIIONI .-

. _ 11.,IO HARVARD ITIIIT U �CAMBFHDGE 42. �A55. Uiiowlnroll I-I078
&#39; December 8, 19k? m

. . 4 �- r s _

as Brothman &_Associatea �
2928 - Ll Avenue ,
Long Island City l, New York �* -

92

4

- Attention: Drr_Philio_LeyineAm4ssjt, Chief Chemist

Gentlemen: � &#39;

Thank you very much for your interest in our N-525 Noprene Paint. In
compliance with your recent request we are forwarding to you, under _
separate cover, a.laboratory sample of this material for your evaluation.

We are enclosing, herewith, a technical data sheet outlining the pro-
perties_of this newly developed compound which is presently priced at
$3.00 per gallon when purchased in drum quantities, $3.25 per gallon in.j-Q
5&#39;s and $3.50 in single gallon containers. All shipments are made =
F. 0. B., Cambridge, Massachusetts at our established terms of 11 ten &#39;

_ days._ _ .W _ m_ W, ,. . e _, _ _J-..a"I 1
&#39;-,&#39; I 4 Q

We would very much appreciate nearing from you after you have had the
opportunity of evaluating this sample. _ &#39;

Very truly yours M &#39; L�-._

umon an sm cu.  gins; at

&#39; B. H. bur, Sales Dep&#39;t.
BI-LA:;n &#39; __ , .
encl. &#39; - P -_ ,
cc: H. I. Barbe; �

0¢
,4�

I
. a-1-&#39; -_ .; "1" &#39;

-. - - .-__ . � -.-- -- ">3 -. ,. ~ -1, - ,- .. -- Q �- .--1 -- -- y,---�- -r---� ;»-.~ n-� ,1-.7___.-�,1 -&#39;-I -p 1.-_T;.._v._-,-q-;-._-w�-�_..e.-_--|w:v._-_. 9!;�; ,:p a-_---,____ -
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DESCRIPTION: �A solution of neoprene in an aromatic solvent Iith the addition _

GENERAL USE: As a coating for the protection of surfaces which are subjected

of other materials to yield a chemically resistant paint . - _ &#39; . $5
. to "exposure to tats, oils, and greases or corrosive chemical -- _&#39; �,f- &#39;

- liquids, solids, or fume. . .1 Y -�,. v».
f _ 92 -. &#39; .- -�.1 7_ :&#39;-..&#39;. . _&#39;.

STMIDARIDS: Solids - 36$
Specific Gravity - 0.9149 _. _ _

- Igt/Gallon - 7.9: ;_
Dolor  �lm! - 1.&#39;ranslucent,4mber color

-.- . .. -

IIISCIBIJJ SOLVENTS: �fhinners - Aromatics, -Ketones, Esters, Chlorinated �
Hydrocarbons

. Diluents - Aliphatic Hydrocarbons, Iineral Bpirits, �
_ Turpentine - _- _ _ . _ _ . . ,. ;_.;�- .11;

,,a

. _ .~ - V -- ,...

srscm. FEATURES: . _ __ ;._
I . .

� A Shelf Storage - 2 months _ l &#39;
Drying Speed - film loses tack in 20-30 minutes at room temperature

�5-75°F! and dries completely in several hours, .
requiring no oxidation period. . _

Odor  film! - Hone ~
Chemical Resistance  film! - to acids and alkalies, oils, fats,

waxes and greases � excellent.-
Durability - F-Xcellent resistance to abrasive action; rubber-like

film 1r:&#39;Ll1 not chip or crack. 1
Adhesion - Excellent to wood, metal and other smooth surfaces. _ »

f � i

Io special treatment of surface to be painted is necessary. Hos-"
aver, the surface should be tree from dirt, grease, mat, or other
foreign materials prior to coating. ._ . �.

LPPLICATIOH :

I;-r;&#39;l._I-* -...... 92 .

&#39;. The paint may he flowed on from a full brush, avoiding as mob as
possible the re-crossing of partially dried painted areas so that
a smooth continuous film is obtained. J. surface Iree from gaps,"
ridges, and pinholes will prevent chemicals from penetrating be- _
neath the paint and causing localised attacks which may spread - -

- - _--

and lift the film. If large areas are to be coated, adequate wen:
tilation during drying should be provided. Drying at elevated L-
temperatures should be avoided to eliminate air holes in the film.

. _, _

~ The paint may be thinned with tolnol or other thinners ii� a spray
method of application is desired. - - -_--~ _=  - e

. I � -

-1-1/21/in ~  p 1

Addrcus!1inquirlcstothcUnionBa7StateChcmia1Company,  &#39;
SO Harvard Street, Cambridge 42, Massachusetts. :_,:;._,e__w  - -,

- ..- - a ..-.,,, y- - 7 .....-Q. -»_-1.»-1-�---Ya» -1 ...,l t1lIIl"_&#39;4�FI-l -.
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rnnneunn - _&#39; 1 �- &#39;"  Anonno»  _
..nonAboI-O71!»-�I� &#39; 9 --~  » - _ Q-cnIl.In:o.AIcU-rnlnmnw

&#39; ,-_ - ___i - ,3  -i Ilmurnllccueruun _- - 0 III&#39;I&#39;l.I1"ll:OIII-I&#39;ll
Q DISTRIBUTING AND TRADING COMPANY, mc. _  _- . &#39;

444 aaolson Av£NuE- &#39;_ 3 _
, � n:wvomcm.a.Y.,-  &#39; ; &#39; _.  3,�

_ M d� &#39; � -  &#39; December 4, 1947,  .

K A. Brothman Associates W85-03 57th Ave. - � ,-_, &#39; .

Elmhurst, L. I. _ �_ . &#39; A_ _ &#39; __ __
*&#39; &#39;~ ._ .. "

. . Attention: Hr. Harzytiold " *
I
I . 7 -

� Gentlemen: _ _. - Z _.;
.. .-�..� _.92._&#39;1&#39;; .1it &#39; &#39; &#39; &#39; With reference to our letter of November&#39;J.4 &#39; .

6� &#39; and our sample shipment consisting of the following  _�-*f?&#39;*_*&#39; .
i  &#39; material . � .  .

&#39; "DETEE"&#39; American Ozokerite �8hite_15O/155 ~ &#39;

&#39;"nsssr-:2" American Osokerite White 185/190 o . _� ~ 7 » ,
4

may we inquire whether these samples have reached You? ~-
Tle would appreciate hearing from you as to whether these -
products have your approval. " ~. -- --

. u &#39;

&#39; -- If any of our other waxes listed in our" " T
 , booklet are of interest to you, please do not hesitate to
5;  "request samples of such types» �_ _ __ __  _
;&#39;_--L»  " �Assuring-101.: of our best service, we are e. &#39; .
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B5-03 - 57th Avenue

Elmhurst, Long Island
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� � "r KR-3130 we xa-has?  ». &#39;
.1

�I .» 92- ...� 1-, � , 1
&#39;  - �mo wanndi�ed resins, :11-3180 and m-1135?, ;re&#39;tough, pale colored

. b

.. &#39; 92i�
�J __ � .._

u -3- &#39;
&#39; r _ - _.

r &#39; � �- I 1". . ._ . .
- &#39;  -&#39; . _. 1- ~.&#39;

92; . - &#39; . 5 - - �ln �.._ ." " - . � r -&#39; av-..-.

. and have exceptional resist.-moo to no-isturc, alkelio, acids, oils and greases. J" _
I

I

{or use in adhesives and plasticizers.

" They impart high gloss, easy polishing characteristics, duz-ability and 1�modom__-_-_» _
1 �om water spotting to nitro-cellulose and etmrl cellulose lacquers. The - .  .

flexibility and resistance properties oi� the IR-14357 hive cede it excellent -,_-_.-.._, _ _
- - 5. V-_�- _._ /,1 __.  a

� - A permanently msible resin having high alkali, acid, water eui grease -
resistance. It gives high gloss, remarkable depth of luster and .i�u.lJ.noes, fair
color, and extreme resistance to perspiration. It has a very low acid value. " &#39; "
It requires combination uith nitro-cellulose or/and etlwl cellulose for solution
stability. It will not cook with oil.  ,  . - -� .    "~-�_ _ 4� .

It is used in both interior and exterior lacquers, lacquer coatings lb: &#39;
paper and cloth, herds.-are lacquers for perspiration resistance, and a.uto-re£�inish-
im enamels and clears. color retention is fair. _ _  _ __,,  - , __ _ i

_ Typical uses are for product �nishing �lacquers and for exterior lacquers,
clear and pigmented. Advantages:�-high gloss, gloss retention on exposure  less
chalking!, good adhesion and non�tarnishing in clears over metal, resistance to

" " I

moisture and water spotting in auto enamels, high durability, resistance to oils
and butter tat in refrigerator lacquer tests, non-},&#39;e&#39;J_101&#39;ring. An important _ _
property is its eaae_of polishing to s high gloss.  _ , _ ,..- . _

. __ -7- . _ __-C1esr lacquers, based on the following _,nro-portions, have given good 5- ~
durability in exposures, " * �92

92 92 - - 1" ».__._ w :&#39;-
e ::r:r2ocm.!m.o&#39;ss RESTII - PI.-�.S�11CIZ&#39;31 dibutyl �

* . - . - . plxthslate! _ ,i_ _1
. . . , _ .

=fw I _. _ 4.1.-� ,- - -.,

x - 1 ,&#39;� &#39; 1

~.. -- .1_

- . 7. . 11¢--� .- I IL�; 4. he-..92&#39;,�., �

&#39;- The 112:-3130 is in itself fair]; ileszible -and requires less plasticizor as larger
proportions of resin to cotton are usexl. The lacquers become slower drying and �

_ sorter as the proportion of resin is increased, 1 1/2 parts of resin to l_oi�___,_»_. __
nitrocellulose approaches the lirzlt for general harduess. - __~ . &#39;3 _. _ �

~ _
- 92_ . . .. . .._ . .- _ _

Properties: ~ A 1 1 . ..
- I &#39;* � I . " &#39; 4� I-92--P

~ _- ;~ - Dolor: _
Resin

. Film. �-
i p
-..L-;. specific Gravity

-� Iielting Point
 B311 £1

. S Non-volatile
. Acid �llunbor

. Q &#39;
urn-. -__ _&#39;- - &#39;7  ;¢"�!"¬&#39;§"""i"-92..»-

- _&#39; "�-1 1�
"&#39; 8 &#39; 1 ...- ..-V -w&#39;lD|. -.|_.¢-

i

I-

III-

tin
kin0
i

p

&#39; �Q

:¢_.

2-nt a=1 mom! &#39; V, Q ,-
Very good to fair. »
1.30 -- ,t

&#39; �

- ,_ ,_,,
&#39; 1-3 -

. ._ .1 .. -2 ._&#39;.~_~1 � .1

�.._ Ii --.1 . _ _&#39; J� �&#39;1 - 1 1
�� " " &#39;- --&#39; ---p-or-~��--v.--»--.» ._,-....-,.- --.»- --.5... , _ _.,_,.,_5, ,,, .,..  .. _
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m-us-r - - -V o " "   .-

m-1557 is slightly Bo�-81� ind diam in color than m-3180. 11. mo"
excellent adhesive qualities and is good for plasticizing other solutions. In
addition, it is med as on ingredient in adhesives and as a plazticizer for
certain of tho dioperaion resin coatings. _ _, __

P_*;�EE?£&#39; "

LCM �O. _ "Qt U731. 105
oolor 3-9
Oil solubility Poor
lblting Point - Approximate]: 117-121°!� - " "
Speci�c Gravity 1.211 "
�Height per Gallon 10.3 Ibo.

§*?5�§34F¥ _...°1&#39; 5231�?-9° "

�-&#39;.&#39;o do not offer a solution oi IR-31-B0 for solo. -

Gold cut solutions are lass stable than those node by heating. Gold
out solution in cotton solutions or solvents that are cloudy when moo, ore
certain to be maatisfaotozy. In any precipitated solutions, the original con-
dition of tho aolution rode by boating is restored unchanged by warc�xu; up the
separated nix and stirring at lhO° F. to bring about re-solution.

-S6tt1.i.ng of an IR-3150 solution should be viewed as crystallization and
may be prevented by the use of more poworml resin solvents, by proper dilution
in these solvents or into a fimshed Lcquer promptly after mlzing up the soluti- . on

or by the use oi� terrperatuz-as hi,-;h enough to prevent it starting. with slight ,
alterations in �nal properties, X3-I435? doaigned for stability oi� solution, aw
I� Ili��q - . _ &#39; _ _ . - __ _ _ _._ __ _&#39;;;

Hega1�di.I92g the order in which solvents rank as to power and keeping oi�
solutions, there is no numerical rating possible. However, the following list
oi� solvents an! other lacquer materials are given in the order of decreasi1g- .
solvent power of toleration. .

Solvents lion-Volatile

Acetone Tricresyl Phosphate
Ethyl Acetate Dibutyl PhthalatoToluol Nitrocellulose &#39; � " 7 _- &#39;"

&#39; Batyl Acetate Phenolic Resins  Bakelite!
-Xylol Natural & %dii�3.ed Resins
Oellosolve  .. &#39;
.i1.coho1 - - -

Petroleum Thinners
. i_ 1- ,92,-2 ...... - _

I .-...- - .-._ __ _ _, ..--0
. _ .

-u - _- v _ ... _-,..---.,,. - . Q, .,._.,.,,..,.� _.. ..&#39; -� , ._-- .1 -W...-_. -- - _-»..,.- --.,.--_-l.-»-;.,,,,,_-3,5,;.,._,,&#39;,�.,__ :._
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s d �rho met unexpected situation in this listing is perhaps that alcohols  &#39; 7
are such poor solvents Ior IE1-3160. Petroleum thinners very markedly, some, such .
as the Sclveasos, having about es good tclorstion as the alcohols. The usual - &#39;".
lineral spirits, however, are completely immiscible. - . ..  "1

lacquers or resin solutions in which the combination contains the tolerable
limit of oils, alcohols, pet:-olem, etc., are the most troublesome for prec1pita- &#39;
�Lion. 30 have had no instances in which lacquers, made up to 25-35¢ solids Iith _
acetate and benzins series of thinners, have separated on two to three years -_
storage, svm shes the solids were largely IR-3180. Equal parts of 3180 and I
toluol sill precipitate in 10 to 33 days. A solution of tvro parts of toluol to
one part of resin will nonrally last it-om several weeks to several months, and _.
one of equal parts of toluol, ethyl acetate and rosin will last somewhat longor.��-I�

92 lots: S05 solutions of X11-3180 in the stronger solvents Inst contain a
little nitr"5&#39;5&#39;E&#39;llulose, etl-Q1 cellulose, alkyd, vinyl or other resin to stay in &#39;*
solution for definite periods of tine. Solutions that are capped and not continu-
ally being disturbed seen to be most stable.

biscoloration of IR-3180 in Lacgxi . _� - �

Ihils I3-3100 resin alone has little or no tendency to discolor on er
posure to light, Ihen used sith nitrocellulose, the combination Iellovrs more than
Cit-hot one alone. This discoloration depends on the intensity of the light; is
greatest under the U.V.s.rc, less on direct exposure to sunlight and still lees in

um: �
I�

V017 sstisibctoxy white lacquers have been produced Ibr indoor use as�-
regards color our discoloration. &#39; -

L:v,1udgr1ente!�co1c1-ems elaouldbemedeonthebasiscfequelgloss
or gloss retention. IR-3160 will pereait higher pigmentation for equal gloss as ._
compared with Dimer. �rho gloss retention of IR-31.80 is also excellent. ?.&#39;hile
IR-I435? holds gloss still better than 3180, the IR-3180 will collect less dirt
on outdoor exposure. .

Plastic Chet _

IR-31130 has a low melting point and when used excessively in a lacquer,
till load to plastic oheclcing on exposure. This tendency my be reduced by using _
a moderate anount of X3-3100 {S0~65�.$ of solids on the average!, and plasticising _&#39;
to suit the conditions. my modi�cation with hardening or stiffening agents, ~- _
such as hard or rubbery resins, pigments, espocialllq of the �brous type, or
higher proportions of cellulose ester, should be effective in reducing plastic
checking. - - . .

I

� _. A. .. _ H ,,,_ ., ,. _. ... .»-,. so-..»_..__ j...-¢---.__._-7-v,.-a 1.... 92v<j92<
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bility angle, xs-3150 does not seem to bolster up ester
IR-3180 give very little or no increase in life oi� the I111.
r compatibility and would apply equally to Dimer. ._ _ ..

The ooeznon lacqmr resins are hardy tolerated by XI!-31.80. The Ilbcb,
dimer, ester gun or rosin containing resins generally give hazy solutions at best
with IR-3180. IR-3180 is probably the most compatible with cellulose of the.
above resins, and in some saws, almost resembles s solvent. in its action. .

- Resins that readily combine with 13-3180 are less compatible with nitro-
cellulose  vinyls, styrols, etc.!. Excellent compatibility may not be necessary "-=-
1&#39;ormiJd.ngtogiv-ethedesire�nesults. - - -- � »&#39;

&#39; Also, plasticizers which are not compatible with xs-sleo my not so.
sir use  caster oil beim an exception!. �h&#39;icresyl phosphate is a solvent

31130 and dibutyl phthelate rakes an excollmt plasticizer. .
J

its following formula suggestions my be or interest to you:

LP-8285
LF-9859 &#39;
LF-91470
is-71.72

This is viscous oil�modi1�ied resin which has 1 fairly deep yellow color
il� 0 phenolic odor. It gives low viscosity in lacquers and my, therefore, be
used with larger proportions or higher viscosity nitrocellulose than usual.
Dives clear and pigramted lacquers of unusual durability, body and water resistance.
Doe to color need only where 3&#39;elJ.owisb Clear is acceptable or in dari: and solid
colors. Despite color and odor its high integz-it; in lacquers still continues
its usefulness in specialties. - .

P:~oE§r_i._ies &#39; �

&#39; &#39; Dolor -�- LL-6 �:l xylol! _
Specific Gravity -- 1.02 _
Viscosity -- zoo-360 cP ¬J=1 @101!
Solids . - lO0$

1 year - &#39; &#39; " &#39; &#39;Keeping Tziine -
- . Compatible with �- Nitrocellulose and biturnens &#39;

so-1c-580: &#39; s &#39; . _ _ � &#39;

This is a non--oxidizing, heat-reactive C-9  "Carbic" mohydride! type
resin which will cold blend with nitrocellulose, ethyl cellulose, chlorinated

- &#39; ,_ ..i . if
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rubber and urea resins to give non-yellowing films -having n&#39;high&#39;nrder at -� -:;;::_�A-21::-�_.:*-|*:__. _
flexibility, a.dhes_1on and solvent resistance. DJ-1.6580 acts as a resin p1asticizer_&#39;;.�
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�- ;�- -�-&#39;7 -J.  &#39; £1113 PREPARITIOI OF UEI W  COID-&#39;.T§;&#39;1i&#39;1"&#39;�3�-&#39;l*�� 4:-*&#39;*~"*"� �{IT ..-"" . -"� £~&#39;�"-,,_ q_ "i 7&#39;* &#39; &#39;7 &#39; - &#39; &#39;
l &#39; V?» �h-_ �t .} :--.IIv-1: _ -

:t&#39;.¥;..""I.,&#39;;&#39;j7§� . . - >=
*",-1- - I 7. &#39;- . �-

.  , -- ---- . . _- _ _ _ .-IF _- -.._-I -&#39;.. _$__5____ T, _,,---._ . -arr! -.-_.�-_-:3 _ - --,..92*�_-�,__"_______:__92.92,.?4�_hx;_.!-:1": :-A-I�-T. � "f�,~&#39;= _ .  :l-- &#39;.. -�.&#39; w -.->->� -- -- "&#39;.:_..._.!. _-I _. -...d . _
4...�! �..,;:i-.-.L",_k &#39;

.:-- P
"...-V-Io. ~ . .. . - .- . . : ~ - .&#39; &#39;- _e -~�*&#39;- � . ."".* T-.1 --:- "&#39;4&#39; .~ ."-�- .. -4-�1,; 1 J� _ . ,1, ~ __.&#39;! Jr _., --� -___1. ;., .311 . &#39; ....�:.- n:...,- .

hug 92-_ -. . , 4..-... .. . � --. ..--.-, on, H - _-- ,__ _. _- »- . , - -&#39; ~ �g-_ - ~- -.- , ,-__-,-  : ._ 0&#39; N .; 1.. ._ - - -..,..-Q... .-. in -r - _,-_f__ -&#39;f&#39;.:&#39;~ . .--.
9  L. - ».. . .~;-?*.&#39;.._�-- r �-.-.. 5?. >§..-_-�-- -- .- "-131; .-�&#39;-&#39;  ."-=- -*-&#39;r_;&#39;. �_;;;&#39;;; ;_-&#39;v_-� &#39;-� am. ._.:""-,&#39;.�".,.-&#39;-&#39;-�§.&#39;-9, __=92&#39;-. 2. ~ I .&#39;!"_-__._.,.-.-,&#39; .�:>�.-.--.&#39;7._|» .__ 92-e.g_1g§ 1- H. L r-;-,~_� --,,;-_-_,-xi: 5!;; 92-,~. .5� " .,.= ;-ff ..-,__I- -92-- .-r__ --._ _ --_. _-_.._ --».v, ..._ ,__�--1:, A, . - -._ , ... - ..» e .. ~ ,

_____ . _ following-is-~&#39;-the pr�; . , .n _ . _~ -

.__._  cold-setting glee:  ;___;h .,~_ ___. 5_..____._.v_;~_$_;?;;_;.,__._._i;f_?_ _  _  °*F7"&#39;I=�¥§&#39; #i~:�-r":=&#39;-&#39;-"-:-**-. bl�-5* "-1*-9&#39;-"�~&#39;-"f"r;=92;=&#39;?"""�-iii??? -J� -&#39;*&#39;:"-�i"�-�=&#39;=&#39;-%:��;&#39;-?�?i.l ;. . ».
  _ &#39;_ a  _th.&#39;1-ee-necked �ask i.Im.=:!�8&d to batch-conteuzt-&#39;level?&#39;,1Q�;:&#39;f-&#39;;13%§��

._, . 5.. ,_ � P
&#39;.*Z__ .-��§ _ _ _

� &#39;3 1". 1-92
_  ,_._ _

a. _-":.;"92.|&#39; 5! -,_1_ "&#39;92___ ._.�- "&#39;92. 92". .-.-� � �

�er-M5622 gs. of 37$ by weight ormaldehydo-in-Inter .so1ut1on.�-ago�!-;_=5&#39;¢�;t&#39;j&#39;g*=§_Yfg-__, �Q 11- 1030 gms. ufurea should be added to the fornaldelvde. u1Idsr_*a.g1ts�0n._  &#39;
�   The &#39;eo1ut:l.on_&#39;-hould then be corrected to s pH of betlrem l?-3 and&#39;7.§ _:&#39;*lb=d_,,&#39;-_�
�-��Z;"f&#39;.&#39;.:-&#39;-&#39;:-"_ the addition t approximately 13 als. 18 lla��. the �amount dependilig upon?»--.�:}&#39;?§7§�:§*&#39;I�i=

.- - o  _ the mun psor the formaldehyde solution. the reaction l1.I:t=ure_ehou1d -;-.;~�~:o&#39;"-§=.--3» . 92<.-&#39;1 ..5--....-. . . .&#39;¢92
*-&#39;-�~_"&#39;be na.1.ntsined_rtthi.n �the speci�ed �pH and temperature levels Io!� �o J>e&#39;riod &#39;-�?"1""�""_&#39;I.

or 21. hours. in the end or this time the conversion or formaldehyde  .1.-:7
g  :__ __ urea}-op nettwloi urea end dimetkgylol m&#39;ea"_sho_uJd be v1_r&#39;bua1J,y_qkuant_i_t_a1&#39;.iYs_.f .-&#39;_;=_.&#39;¥§_;-&#39;_~_,&#39;; _
 _; _&#39; �ne solnii-{Ln �should  be adjusted  pd of §.O
2,;-pm. ..  x of "spp1~oxi.m�t-61126 cc.&#39;-of lli concentration icetic acid. Ihe
-5;-;-_~;...&#39;. .-: or the mass eshoglf. be raised to reflux temperature in 0. period of not sore,_§;£;~;;;.;,2_&#39;-gg-�="
. I-�M. 92,�&#39;-_,,_;&#39;_.&#39;

. _92 ._-. .
,;%�r.?-7 &#39;1�;-�-&#39;-&#39;. =&#39;. . .. ~_ .�L1;-1"; -  .-e." 92 ,_ .*". -&#39;g.�5�7;-.7�,  solution should &#39; be concentrated to 70$ resins-in-solution 0OnOel1trl;�-3%;-T?&#39;?&#39;§;5�f§
.::~§- ..� .. ;.- , .

than 30 minutes. The solution should than he adjusted to s_ pH of agaproxii-�hf-$é;&#39;:l:iZ-:~ -

.. -.-~&#39;,. .-iy of
la»:-. ;_§;92�.  .. . .
$7-�:=&#39;*r&#39;3--f -Yo --&#39;:&#39;
I 92~ &#39;. ..,...�--¢_>,__

the resin glue uluuon has been accomplished  " *3 � &#39; &#39;&#39;-&#39;2&#39;-I-&#39;;�_ -&#39;:&#39; ;92; -,.-, _&#39; .Q4....-I = --.. ..._...,._ _.__..,__ -LL-___..,_.__l__ "&#39;-&#39; &#39;*92=
.. . av 7*" �,5, ;,, - _ -___ - ..,.._:. �

.. P _ _. _ � . ., M... ._

..-7:-; ~_;...-&#39;-  The prepare an of the glue ldrture involves following procedure: . .~
�W� &#39; &#39;  9 _. ~ . - - = . .: -._.-.,._-.  .-" -.-_;.--..- �:&#39;-;&#39;- -�."&#39;�"-""-E-$.¢T.~:*-&#39;e-:~f&#39;-�¢&#39;.+%-

, _.,. i. -,.�.,.,:_,.�92&#39;_!U-- -._,__�*;_.-.._-,_3 :-- -w;_ . � 1.. _

.. 4&#39; *
" .- � - 1-�

&#39;=&#39; " � To 100 gas. o resin glue solution add 2 gum. of walnut shell
. The walnut. shell flour should be added prog1;assive.1y and dispersed as well T-�;~ �

so possible in the ue solution. This can be lccomplished by hand-stifling.
employing a glue r in I beaker, Ihen walnut shell flour of +200 mesh to 1&#39;-I-;:�;-;-"";".;j"7d,&#39;_.l �
-- mosh is employ The proper dispersion of the 1ra.lnut. shell flour "~ �--

.._, .&#39;9~ .=.»-.*.- ~
_.¢&#39;_{u _- ._.=

L-Zoe _ _. that at no is there I signi�cant amount of talent shell flour:so ...
&#39; " � t in an undisproed foul. ~- -~ --» -- ---~ ~-"--A------*~ ~ ~- �-1 �- -�_&#39;;~f&#39;ff.�*&#39;*_ &#39;"� -.

. _ 92. 2.. d - &#39; .,- r&#39;j--1&#39; �-F &#39;-..92; - "fI &#39;1&#39; "�.&#39; �. E. �.¬ :?F*92_. "�� 1-��&#39;~_;-&#39;-&#39; "1 �
_.. . .__�; . ._.p;-
I �_-...&#39;."_-._|___�:�:_£,__.:__- _ � .. ___. .. f &#39; . ._ _H _� _ 1.1 .77. .. . 2 _.  __ A  _"_�_&#39;.-� �-fr;-1il�_"__ �__.h.__:,_.-__.-_ _&#39; -"&#39;-&#39;- -"� &#39; - = " &#39; "  &#39; &#39; H -.-.. -£1 -Q-:_:"-*�92_-"-"&#39;.-.-"�"&#39;

*- � To the thus re� flour-and-glue-solution dispersion, thers&#39;.&#39;o:.:»" 1-,,
Y-  uld be added 1 cc_ 01&#39; I Iii-or solution of 11.5 gne. of ammonium chlorid�e�f5? 5" &#39;92

3-1� �--n-rl%;1  250 cc. or tater. _1&#39;n1s_cau1yo&#39;. mixture should be won dispersed in""*�F=l!,=_:-�:&#39;-._ . -lvllr-glue-e 1 ti n di si &#39; �  . .  .�.--- -<7  .;.-"Followed to 1- 01.�: O 821: on and the &#39;°"�1.u�3 mt� &#39;h°�*1d-"mu "°~1�?-1"�-*�1=-~7�~*"~"
f;-&#39;:._-  It d

peri

Th 1.1 1 - &#39; -I *T=&#39;-. &#39;~:-&#39;~>-1=-P._ �H _ ch e rm glue mixture Should than be spread between the ,y¢11_q|;
 Y�. o � - Wfnaer Panel� °°mP1"5-Bing the ultimate ply-wood composite beard,--so"92;@,-Y-*;¬�*"�
.__~.;&#39;_¢_p. _ _ _.  25 gns. of glue nirture no spread for each gquarg 1-05¢ or glgg�-is�-¬,§H,

.-xi,-,_.-_."._.  .I§_=_L_ue_..:._Tl&#39;ho ply: should then be placed in a press �t 100 Pu Pressun  _- v~&#39;:.&#39;:&#39;=l-;&#39;"&#39; 9-� - -.:  Pr ah -h°�r9 and IE-lintained at s temperature of B3 F. for as&#39; �4:&#39;_;1%P�-°?"�1-&#39; 1*» the and of the 21» hours the resulting plywood should 1;...--;:g;;§:§&#39;?" I" -  - - £2".  3 cure at s temperature of not 1933 than 75 1&#39;, for . pad_°d&#39;°r 5,111�-p-_:_-jlf. i"
L-�Ea.--.&#39;-.I I tee end �ff *-he_ 3Peci.t�ied interval, specimenslay he cut. ar1d&#39;pi&#39;e-;1,;1$_;-,_".&#39;-.-

__. "I4.-~

.__~ _Z .. .»;&#39;~&#39;";_-1;".- f_   1 e oI_  the batch Its tanperatmw behreon 20° .3-3

.o 5

. -I., __ _.»c7.__ ___~ -_.
In-at-sly T 1-0 7-S the addition of approximately lab cc. of 1H Ham}.  4

�P
..-,_- _.,,_,-_:;___ ;..- �

g,-"�;;&#39;{&#39; ___._<_-__-&#39;t1on under A Ya of 200 to 1.00 mm. of Hg. It this point the formation
  " . . &#39; --:i:>&#39;-- ~*-  1;;  �

Ur. ,~_ � ; �H� . 1&#39; , r - I _-&#39;_ �- ,,, - - �;- V._ - �.�_ . �_ . .S* -.&#39;_-PL 92__ Q�-__~_;" _92 ___."f_ - �~ =__�.;-�!;_if:"92_. ."&#39;   _.

_,_ I-115.� &#39; -- � &#39; ,--  _ �I _ --_  ¢._; v ..__ � - �:r_-. �__�,_ 92-. ,_  _ .- _f_;_:_f�   -3::-._,�u. -__&#39;

F. _ 3 _  �-1?�

�Rb

aw 1 -   1 . -
depends on the eddi �on of -._the flour at s rate under_ continuous agi.tation;="¢~&�§$"*i-:= &#39;�

ch I . . I - -»..-�go ~_  ._¢ .
Bun �

_  _ ,___ __ __ , , . .__,_ --u _r . I ._ _ . l - _-_ _-,__�_ -__ 4_..-; _ _-.- &#39;;_u v_,:. 8,  "{F .=_p_.. . f"._:.92g,? 1 _,_.v _ y �$_ 1>-- .-_ f-I - "7 " "� l -I �&#39;,&#39;,I1&#39; "�-§�.;_.2!�5&#39; .:<v&#39; :1.� J!-&#39;_~?_. - _ _- �"K .3 , _ __ gv .. .1 -= r- _� ___ .. .. -. �is
T o_, _ __ . _1_ _, I ..

qsmnao Ema    »- -....92,.._..,,-h;.-,-*.a/z1n.1s  .-
� -� p ,_ _2 ; _- "1-_:-:&#39;_ 2&#39;-.3 .!.�-7} 2- -&#39; "&#39;1-&#39;*;-L _&#39; 3.;  :":."&#39;.."�.:TQ5&#39;!;&#39;

&#39; -�or � "- I E.-.:"- »---_ ~ 1� "-�v-: "_. -�-" &#39;- �&#39;92&#39; * -&#39; J &#39;, . -.&#39;_- .- - , ~&#39;;,____ " ~;&#39;-" -_;�~Ir92--___ r. " 137 __ � - , ..._.;.2_..._._.,�_, .h_ ..::_,-�.2 _- Kg ,1.�-:�.f__Ii&#39;,: .;�_ r.~.___i_:�_-q__,� ~__::-$ .;_""_;.1. -17%...  5;  -v-no;. _ . .. . 4. .-
" �3� "1. ���t�."*-&#39; &#39;5-

J

vi�!!!
.2.0

-"é

3
v

0

,..

I-

-1

{J

-., the es or One one-mu hours. This mixture should a.oo.:.+... 1..., _-_§»:~._; �and °1&#39; 31° "911?-�I-°11°<1 011$-and one-halt hours, 1 pH or about l;.&#39;5.;_,;.;&#39;;.--�Ii�»~�;;.»~�.¢»;.=£92�~;;:-I g:._� u_ "&#39;-q� i" - � _ &#39; _92&#39;
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. " - _-  __--;;:.;&#39;-; -.-_

» __.. 1. _- 1 - -- . --Ts" &#39; &#39;- ,:_-&#39; 4.4- 92-1"�._.,4"&#39;.�."� _w _. .. &#39;- --_�-. -&#39;-,. ,3 .-313-!�-_,""-f__�}~. -.-"_-- I &#39; -. 3 r,_-.-_ "J - " --_f_-_" " M�- *-� &#39; &#39;_&#39;-5-2-.-»;--:--1-..-.--.-.~:e=::§=:"- �~&#39;�-""" *"�-&#39;--:*.+:* --  - :-.*-- ~&#39;~ �"�-&#39;L-1!-P1.-.. _ . ..>-. ..,.-r- -_ u __ -~ - --. . __ � � - ..-_ M. -...__
,

I _ .

.--*- ~ _-&#39; --. . -- -&#39; - -- �~ -,,. " _-.. ., "-&#39;*.*&#39;.:*-"&#39;-. . _ TE:-, --*".�[- , &#39;1, < ." .__ �,_---=3---$~&#39;"&#39;r "..~&#39;;�-A-»-. x - - &#39;.-"~¢<&#39;=-1�?-?�$&#39;-".3.-&#39;é-"-&#39;=�-4*--.»,-...&#39;~* 1,?-2....  -   =~:&&#39; 7.3�.--5%. -1- � &#39;- . ___-_ ~&#39; j-ff -�_&#39;_&#39;;__ _-.-s--*&#39;-  -; &#39;-_.,.1__* .. : �..;_ ,1-&#39;=-.1  - . ._-.-.-av-&#39; " ---,. &#39;*�- %-@ -&#39;- .-.---.- -~�. - »--.-- --m�-=&#39;=: ~»_==¢-�T-==?-=T-f,."§§-=§-T,&#39;=§.§_»"�";E&#39;_&#39;~;;;¢§.- ;§"&#39;="_;  W  :18__ -. . .- -1 � - _r - <. . . 1

_ U .1--#----~-.,_&#39;w -$3: _;.&#39;w _~-*--- - ��- _-.=.&#39;.}.:r:~.~ T?°*~--&#39;*&#39; . -"~&#39;-  -. ...1; -- - - . -- . . . -- -1--.3.-- -.- ._§&#39; -&#39;  " "=�1=*-�" T  ~ " &#39;- "  #2?"-92."�i_ _ |- , Q. . . 1* ._ _ &#39;3,-1-.. _ .,== -*- _ - .. -�r�-:1.-,,__ - ._--=--.- 1-._~
--Y-=�** ~. ,, -.. . 2- - --...-:=.~.-~-»- --»-&#39;..>.--.==  � -. _-  . _ . L .1- - . * &#39;--.

_--�._ -_ _ _3_&#39; &#39;.-&#39;.""_.

- � 92 -.~"~-W -- .. .-,,»-_ -,..,�92_. __,,Q~_- _~_,.- A:...-..,..-_-,--- .- - -_.-* -..- -.- -_....- _ � ..., _g;- " �g"*f?:..�.-=*4 .1: ""1 3.�;-13-E: -

*&#39; -,-,:.,*;!.�:a.&#39;!&#39;,-.~q1l.§i;-�.  ;-&#39;.-.2�.-.§.- -�g. ...- ,  -- ..-.~ _ _.  - -- .. . _ _ �$1-~"�xr--=~"�--�1*--�1..-*-�*3--...--"-�*--~"1-.~ "- " &#39; ? "  .3;-*�t&#39;§f£-5* ,-H --E=~=-;*¬.�?i°f.*:<.j§1;�=-&#39;=�..&#39;1"-?*°$>*-733"�-�gr;_._._ .. _,_ , ___, _, . _ . ._ .._ -..-r, _,, &#39;;-»~--/1&#39;2 �"1�.-1»- &#39;4&#39; ..-.-- _ v -.""�- -t_-, . ._ - - . . --1. ., _ _ .~ . _-,._._�.____. . -I? fax. :1-_ - _-___ _ _...~_:__- - _,�__- -R: 1_______1;,._r-....-.~r§3___..r$:-;.._u;- _ M - .3,� _ Am! �P .., ;_-- . ...:__,.

__..
;._--=92�?"i,�-  "-&#39; - --..-~... ~=".-&#39;~" --.... . ...-._ r i...-.�3. --�xv.-..;-~. -  "� � " " F--��
_:__.�  ___ _ l: .,_,-.. ___&#39;f.. . , ..__-___ . .» , _ _ _.-:__ I ___�? ___.._� ___ _,>"""~<�"�*"-�:5&#39;~.j-&#39;;.&#39;?_. :7-..j   �-_;;, .  _  "�_.,i_j -=,.�:-.5"-&#39;-. _ _;-=2;  &#39;_-2--�$3.-- &#39;_._.-.- .. :&#39;..-.~.-"--.~¢-.-.»-�. =.- I-. -�- 1-�:5: - - �Q-&#39; _--- _-,- . ;..&#39;,&#39;..92---. . ,_- -__.

..:.,.¬ .- _92_ � ..._ > -. 7� N � �H, ___{.v�_�;L
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