5—

WIBOSHRD, |, . &H3D;
BN M _ 4oAT 92

&5

BRA TR, 3839, dn.
YRR 30,

BB,

- &#39;

8239,

BHEDW);

rf. 184#39;.

n [r_&&599.., &#39;_
di%h% p

MW % 4q +L_" w* 4_h

R0 Hw_J u__hv_



— g Voo WERSY, e

Y gnaoion~_amas S 3Dy, SH39:-

v JQ &HIRHIN .. Tl T - #39;-<.~.:-92-.92 3,k =
- 4- -~ P&%é | 39 &#3&#39 &§§3f" &HABH3IO:8H#39; 5 |
. . o _ 2% -H - %#B 9
. — o . 2 9
200 e bk e UTGHOT ng s T - e
¢ 1192 &#39 P T &fg 9 ' - 1 &8 & %

- " A A
e 91%2%53@) z_m) ST E%) %5’39%{# 2#3;9" iﬁ# r[ K i é#s - égmi‘#”

T | éﬁ%@cﬁ%mdgﬁ {_‘ R#3D; R ”j i ﬁ %@% SR
1 - . &#39; &#39; ch et
. . |
A-dJ-..| - h Ix" 9 .4
~ — — — &439; &8BBO:

’ Is |&#GO; C namag % I - S
me- -l L J "&&339;-»<. _ B . i %%1'."7&#39; £ \R#30:
> o Y I gH3g— - FYL&

- ghse L{7f ~T."ILL._|" CfA_ U _ eus0:. _
Q-4 Y &H#39RHIIRH3; 1 ¢ &#39;-&#39;- -&#39;."-&H30;- % £430:.... M&%

) 'I&#39&#§§| ;0 1'92
" —_ -_.&#2?&#?9. ] i } . ,&#39; »F. ;8@3
@ __ Ll - . ) &#39; o . " 1 #32_&
pI&#39;- 18#39;, - " &#39; ~ . . &#39’ 5&#891’ &#30n - - .ﬁ;ﬁ%
. . B - Lie - 92..4 &#39;" a oL
o u. - ) ’_" .;_,- af&#39 - r-2.- q"ﬂ A, *.>= I““T~T---

1 - &#39 15 5&#39|‘4-- &#39; 236, -s ) o J
o skqll  Q _ e et T T e
y92 ..k
TUSITR

g &#39,~C-~>  &HIE-4 . <¢ O&#gg a-""""gﬁﬂgng

o o - &HIY2EH il 8

i “&#39; N h_ 9 &#39; 1. &#397 - "2illll -
|1 &#39; ' 1o
02%92 _ - 92 , . . L T B U
I<. ,4{.- i N ?2 . &#39;90 . J_ ~ K . - - _. _7-;__——.:._.—_7__.?ng
A _ 92~ - .&#39;.- V.1 -
2z
"&#39; -- ».
J---.C. 5 gmso. . : L _20_2
&#39% 3 3’Q ¢V- %ﬁ%ﬁ& i
-u - 4,
- —92: - - *Lf&#39; T
@39, — Ly 92
144392439,
g " - _ &#39; " __ on
' 928#39:"92 110 &#39; - . 3 Dq A"&H#39; 5
T 3
S | .
g _ “e#39:  E' LZ-q/l8#39: |1.8&#39:23 3 e
_ &#391" &#39 55- i &@égi%lfsgég#saﬂwgz#sg'- &{%9“‘ . _L, L_.!_i" A
—_ - - rQ4 - = |§#3%‘5*»
 &#3g, ) 1.9~ _  _&#39, - ©o9t T 9~ TR gl
&#BH39; : : 1 N - _ 8430: n.--1." _>]&¢13(
- J . - 1 ) o= ’ _g@
oty 60~ .
&HI%KH30, . lo 7.1-9 =.. 192"° f{&#39;?&#3N.w --
| -- -J-Q&#992:~ — o= dv
1 - B ewso . ] 1
-, &#39; P - e

R H#R0:RH2O O - - .- .



— —_—

MNP 02 H#39;
W N &#39;

IEERGRWAHR) 1 Ta_ W\ |
BREZD20WSSA %
B89, tm&#39;[_mq_
§_i|92@1/|

I

(39

MRGIDDLBA#3RAB39; P 4Li &#3%[1




VY
BRESID:|8+39;
My n__ _
BRI 02 #3972, 1H_
BRSO H _ H__

B 1) |>



— = - w—  1&H3RHI-
- ) 7 78#39;7 &#39;&#39; 7 &#39H A
~ -l " %P &#397 . ) o - d&%&g;- . T &#55#59." 'I;_&#SS
v , - >
- _["2_ez_,=.e = Mo e#s9_ - ng?\l#tf38%39 -
4 &30P ml;-* .- - F &%
&#39; &H3Y; 17
-&#3Yx1;
| _. .l» ~_JLt 2 1
= 1 - - . 92 VR L&
i & e HY DV VOO 1 @ 1| rad#He0 10
- 1, . ~|£"_i
e LA
) 1. .¢.2
_ L RYRHED;
4 kv &#39I &#39 #30. V- R ¥ R 5~3"&#39;3ﬁ;§‘%39
..;_ﬁéﬂ is
=~ &#391-*0 - 06~ ~11-» .&#39, + =
| 8&#39;18#39;]
U U-8H30:V 792 . R
&#39@?
o .' . 2-"Ib2+ !
e o L e T ey ey e e
:02»92-Q: " &H3MH -

[[¥-~<92 --mm &#39%1 -@)TH-SH 2+ fi
o A ¢-T1

. ~ - H-0-92" 02
r R N R weH ke 13--M4 . &#39;*
) &#?39 "
. - =1 »&#éé :
. QN |
e _ ~ => [+-* 4T " :

Q
8+B9j&#39 8#39; J L |
Nt qwrl'gf‘?E e P +
L&#394 » &#39 o :

a | 5&#39
o &80 &ER, .ou3g  gumm v v ng !

»
I~ 4 . &#39; _ n



&#39;_.. --&#39&#39;r---&#39;-|

&#39; o
r‘ - - —
e ¢ - 183 E
921.
149— " &#39:
_ 9"1188%_39 _% 3931 _9&@% 8;?_ &ggph.s n, g4so: &#3933
S B 5&%?&5% - & S
' -3.0=--F~
R A i X o P
3 39, — 9%
:‘£;§§9;_..; -1-
e
12
-_§i#_39n|
7228633 &#39;5 (%—49]_- |
- &H39" s> B2&#3Y:- - ~-r&H39;
sV gi 4 »j&#39;
mﬁg-_g-:';' ) "L&#39; &#39:~
92 . .q?— ZP(F_L#gi—j(IQQ:— 1 — i .&#309;.
- e D ’ oof_ | .
-~ 4 92 .. &#39 L. Qo1
-~ -~»
y ' 92-18439;."" ) )
08:439; - gs39 ] .
&#39 :&#39 31
. &#39; -
- o+r ~~&#39;v -18#39;
no -eu -l - - o

4 - - ”n. - ]_._: == - _ |
M_ ¢~@H | 3 11;939 .&#35@’5;‘?9;-...._.. £ ! >92,W

- 1J&#39:-VL # k&% - R R

B g 03 S emdsansq-.

&#39;.:8#39;..a-
92
§#39.2 Q8s9.7—
Bl
' --8#39;- a
1-_&#39.
" = e#30TT
3 J—
\& 027 §&§§?§&&' 39;.-.
g ir. &#39;.--&#39;
E b o 92
I%p - - "R#39;
"_*1;1; i_&#39; _ &#39,B439;.. _ &#39;9»@‘ - &#39:. %#39-
4.1 ~ . " 39 -EF 39 ¥ N Canay_ s &#39&#3&#39
_A-"&H39; > AF&HBY;- 15 ¥ —5. ey e
. &#39;8#39; l-- .J' &#39;, _ &#36— =N i a_ —_
I -
. 2&#309;-
H o I | Ck
A
2 3ad
92 U EH39VEHIO: - T : R, i T S "8HBO; -&#39;
L &#39:11 ¢ ) : A BHIONEHIY; "71:
&30 .
SRR - - I W . @*@I !
T I (P23 51392 8= -3 "6#39.1-T 1>
-"&#3uagan. g ’—¢+— 430 VA - - 'dbl-‘blA f‘B A . - Y P W AT )



e N TR TR = 5 '
; o
.&#39; &#39;
1
l P
- T
v - ~ i»8 "
I G#39-8#30;--
-
92; g7 - ¢ 9P
I i 28430 6111
9;f. la,. L& Jﬁﬁm ~.
11a}¢ d@%{t‘%&% R0 44
Hap39 I]r&a?s9 O ZE R
r " T2t T— 92
4 H_ L. -
—  ~14r~=7- -
[ -
| SHBOP. T 3 |
s o anao asaoifinge;_og, - TR oTT 0 t=29-17 -RH3EY I&#39)1 " - -.&#3
W1STTE - r &#ég&#39;4 RV _1. ) r&#§g¢391» St e -.-1-1. -C
ST u L V — l .0» —-&/39; asaouz: T 3 Ilegrzll&ll
g o Ve o =5 (117 Fafeerende) [ - o
, ) — = ! -,¢-.1,-a
mu _;-13-.3."-&#39;
N &HIRH3Y;, Y
| L) L -_-&#397" =" - 799 -2
- C- - T < Bl EO A B o I .
e o foan -1 o i 1»1* = &1#39 ) S43%
&#391"
18#39; .- f-" 92 :&#39:h._
L e
QSR FERE JO £
w1 a#3en A ‘&%g
—Bwadn LaweeslT
.E -1 --. ¢.- f- .&#39;.4.4-1. = -r- - -
o T 1~ &#39;_ . ~ L SR f Aty 8#30, — -
a,
_ N 484#39; - enaon
pibigees @ a0 g e
_oo 1., - Tour 7 R T
&r9i5 - i T 8#30;-92-18#39;-* 1-.64; s
a7 Bl &#39&#3% Log g T »=, ” [&#39;.:"58*-;
..__}i‘# L = j , s T ko gmad T e
@201 15/£D. 214 pil. 39 '
— — — - __* " " _—
14-2.-&#39; - = ) S 131
) _~ DR
1. : _ v
i SO ﬁ“-
|f—.4, 1w - & .
- - 41 3"
o hm o, L g a5 anor gt
VO J— R
L 1 - )
)
&H#39;.. &#39; )
T
IrI&H39: 18H#39; ..
&#39‘_!_6 -S ---llll-l . . [ ] 1-1-1 -l -))&#éggzr -~
" &EZBRAT F - .- N&#39;1 - % s, |?2 2 &H391>11&#39;1:
1 r . . . '
 lI»&#38139 - = CL &#39; RH3RH3O; &#39 &#39;_ &#39
38H39 22" i=I&#39:. ~:&#39;-.<:&#3g" P T o
4 . = &Y — - o _8#3 &#39‘——-
&H#39; -, " 7 S g’ S0 g, . AR
-1 - - - 92. » 1 |
oy 1L - -, .-l &#39; e B#39 -~
3 ;‘f‘fﬁggg;_] . .14§#39;1--. -_&#39;--».-3 <3 &#39
gore MG : ST P N e
_&#39}]| e — =
l& 39, oS4 BHRKHBY; 1839 T- i - -
. -~ g4a% #%9 e
) g % S h09: 11104304~ 8430,
ﬁ%‘&. .ﬁ39'
r..



&#39; TF=F~I*A~~~  |I- -=12-%="=CL.m2. ~F =R @V AQSIRHAID, —~, -~ »;&#39;- =~ A@=.

—-1-

V--I WSQIEI};-JSBZ 4

e Cou YWBF-EH39; fg p@H-a4. .

92

. *3--'_1 18439 92 2 9&#39 _ {;’?:¢_’;~_ .
| 92:&#39:-";.- | i
0&#39(1-E: P &#3P;7 £1,--.~,92
~ J-» - 41-H! &#B% 39 |18/5&#39 -&#H:
"~r &#39, ,&#39 d92 &’#89 "&#39: f. &I
| ’_ &#39; EH#H3IRA39; " "=.-=&#39;-"x *
' "&#39;-_Kl -&#39;-/@'92&#39;3'%&&5@9%*5#3@'@#39?: N ,
£4439:921 - W 1&#39;!» - —| t """ &#3'
r_.CCrl~1-**-4 '1.&#39;--.,
; , A, L £1A4 »-— =92 “ U -&#3% |,
» »~RH39;* - &#3? % 4 41-1- n92\P A sl

&#39;r:,.&#39;--

| i %0 |-»-A"/&¢f39 18 ==92-C"&#3

+18#395238430.5"7 %@%ﬁgﬁﬂﬁ = &%m
S 1-8#39;-"R"

¥ ) SHBOBRHM3X#A39: M-F!::;-f; 2.
g /"“f?__'@ ° lb &#39; |&#39Lr&£39 R3O
oy M Hi J&#39; L

g EL (%9 ng _&#3_9 _%39 1 "W,
i - Bli-CMil *418#39(8 , M8

| &#39 ¢/4";-.1-1-.4 -v --|&#39;: 804 2 .&#39;

e %(]: ﬁq_?:-~»»~ UL A-LUH =7 &#39 |

4 a9 g &#39; u92 . ~_&#39;




&HB3Y; &#H39; . ="&#39; | *&M39; ..--=-.. " T T T e

. &#39;
L
QiAria. i5;-n-
ggg a9 1~ 35?%359 .y &#39‘&9"&#39 - . T .-
&# Teiao. 'g#39; 1T -&#39 =—q
= &#39; L . ] L ey,
1&#3_9; . » &#39; - _
_ 92447398439, 0. g#39 1 e
[ R 92
yol &30 v )
- &#39,II-.-8H3%- LMD " - »
. 1N-. 158#30;
Y R
&paarey- . 7 _ .
51- ‘
| @ In r&#%tf |
r ) &#39; &#3%#3%%%;_&%9%&#3&{4521#357%%%&@-&#§g;~»-_w=m§
Zc&ﬁg%%%g - ' )
GHRGIO,  &HIOA &3O, -HIO;
" ACNMe: An924,4 "
N3
-2:. - &#39 ...... .= = i »
i.-% ne. D'--92' 92:._92,f. -.ﬁ._]:. — ]_cthED Vir 2114.. . o .
&#39 A S (. T 18#39:.8#30 @FH3RH#3D:-
8&%99 392 &#39
&#39;- itil» . .
Ly ! a1 O .1 &89 pilo Ae -4
T $e— C
s &#3% 430, - 9 8!#39 et
S - - =me T
= vs IO ZHR0s
$1.04
_ RH3M2-1Y
-» .. &#39;

¢ &#39;~

e LO M 26. 2%~ > Kol&?

\l-
Bu39; e
W _
A 1) - 8oaa oL —gt
192- 02, Te#A%  esse.
2o e~ : e : *~-= .
- - - ' i ~.., 13.4& -&#39;-2&#39;
He w39 | 3:8#39; | &H#39; Soav o _ -7 - &#13,#3‘242_13&#39 _
¢ AP o oA B T T A B, g, ik, 890
J
#30]1 2 8@%%?& 30;..»9&: E‘ #eg) 39 bstv- @301, =3
- ; o 05,1 # # #
%1 <p-e439; 930 1 gty V2 983D OSSR, a0, 43 v - 2.
S } #30.-..
84430, 1'EQHTUINN.G. 26850,  92:..8439) " &#39::  §-P-=Q&#39" @#39 - &#39” Q&§3&#35‘ '
&5?3‘% I3 #ES: &#39;, ; &#39: &#30:; P i
&H#39;  18#39; . . R T T30 Fmi
- 1" L a
84393y Y . . " awsmsas _ e
*; %#39 Q- AGH30
+&H * # - e
vy e . ___ . . &#39; oy V..--92

O nn es8H3Y G RH39 = -



&#B92

<3&# aa& Oy (s 3 W _7 :
;%%g ‘g.g_f\ 5?gw;«.ng» N, AP0 "-8; D, ,&#%5 5
.. ore#89l v 152 i -z _7'.....-"|"- Q; *= 1 4 5k &
SHED: -4,  &#39:» W P... -888%. 9. 9 —3—a»|w "Q439- ..H.—I 5* é&f&u
_ -. &#39:; ’
3- &#39;-1; gig7ah t%f{,;
4

"& #39; | ~
~&#3 9:- e l" l 8;-S &#39
—=§' %@?M >>—:"< A »)ﬂ% Zﬁ@#@ r&#?ﬁg u % Oﬂ;j%ﬁ
, N $ 3 Woguzen. ~»' - 92
G380 A, o

&j#1§9;-.+?éz#39 ¥&H39; 3&#5’@&#%%? 1:%#339 1%\%&#3@#39

@.qp e pg#Bet IR =

**$ hH>) —

@39 S J > I1I

aw. .5 Q&#3-

KM?,= &§39 9&»13% P IRHIY, R vy 5\?2‘%;9@ 5 &H3Q a._
— _Lt'm H 9;- an _f_ SE |
'$ pAl K _#2 25, g%é@_’ 4ad z’gm GRS %

=&#39;-% HIF" . -=>=¥8* ~ RIS

: 21 was 1. N - -
"g* - Pazorer-Soridan- auamdials - 13iTon-

ML er S GPPEHIAEA B - £ ynepiet g gt

1.3!"
171* $91588&#39;-&#39;8f-

%. @ %g : . e
l’ - '. . A ; 5 &.. " ¢@ §O
é LL7 _TTERs 3 %

gg,;?

&#39=">3. RHTM ="&#39" *&#39 Vp *4d &#30,028#39; a WG



92

T~ - -1+ 2 -
&#39 Il oih euse— — 7 TEH39; 11— He &#39 -+ 5*7“9 —

¥} . &#309; Prellmlnary Opdveimidcture er Adlpilcplel§§

&#39;Introd nt10n: - &#39Y<:- | §§§§f
&#39; e | - This mangeler: theperating detdir the =£§88%$%6{;
__mun8aeturepae adipicacidfrexalin. The procedure R#3¢

1e coveredin rive eectione as tollowez .-, {Q"

1. Vapor [DxHRATION or Hexalin.*

22. Refiningf cyclehexanone freapopbedela-";1,

+tl nu e _ali-L- .&#39;

. Liquid phag@xidation @yclohezanomelple Ti}8"
Acld_ 3-8#39;47

44. Purification of Adipib  acidv-from liquid pbase

e xidaticn
Q I 5 O Rﬁery or Lcetlececid and Ldipic acid and from &#39;
7 Plopger> &#39; aao; Y
t-. Q.
u -
u
D
1- ~
R 1, &#39 1:&#39;
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:_ ¢ .1 . I-- ,_;- . — E-#-,spm_.._..._.F<-.»....-@ eJ&#Sg _9&#3_@~ - -.. ’_, - ‘]], _»<
gf; §:InmP7 of Proce8aterials :1.&#39;J W “0/,
2 &#39; _ : -&#39; . &#39; .4
Hateriale Per. Day Quanities : Peril e
W 02 - $Bb~ moth (5> 1?2 T &H308MBH39
uhdipio acid --—---- WS # --——-- --.-- 21,000 | ---mmm- 250,000#_
" Acetic acid  ------- 1T S — 4,000  # —4e&#39;000 §
ICyclohexanone--- 9fals. ----7------ 2,500 gals.--~-- $0,000 gal .
£ __Bexalin  ---ee-- 116 gals.  -—--—---- ---3, 200 gala.-----58,000 b?
Hanganeee Acetate --I.7# ------ -- 47 #- --560 ##39;
Fl Darco ----J---17 &A#H39; ——-- 470# ----7---5, COO I-
S acid make -up will be required dahis rate,
oncebgstem is completetyled. Approximaté&d®00 Ibs}
of Acetic acid will be required when first starting theocess.
Agast tour teed mixes will be made before any recovered .
Acetic acid is available.
5 i Ia.
5
o )
4
92
"
1.
I _
2 YQJF{I
-Ir
1"
F
e =t e v e B ---.-~---';¢.-),>._.n.ﬁ..----<.-p4-~-92ﬂr—---- K'TE 8853 0813% 7 \16--92

- - 4 &#39; D . &#39:  WR#H39:: - -



1

92

=

92-

- 8R0.8039, B ey e T LYo TILAY - tlal3g; ~ A L o e

BRrbhe Va&nﬁbaw:@gimahagq*l-

Discussion or  Safety Precautions: V-~ e, t071
frf5- 11. Hexalin ar@yclohexanonmzﬁmnmable attt§|¥T'?

ale. Explosigroof motoasd lampse used here Shoubd}}.&
flames in Fhis area. Also avoid bringing

&#3%a =;&#39;

Jg7?

not be smokingarpen

these materials in contact  with the  skin; .-. o HH. . Bl cseie

Outline of Process: + &#39;

Vapor phase oxidationis accomplished by passing

deaitzdyst,

slightly exothermic

Hexalin vapor over silver which operates
at about 550 C. Although the &#39;
the converteris not self sustaining. External heatmust beEH —

into a A

and air
reaction is

applied. The off vapors are condensed  and decanted

water saturatedCyclohexanone layand aCycloheaanone saturated.

water layer.The errgases are cooled andvented toaatmosphere

Alow diagram orthe processis attached Figure 1!. eff

- --V-&#39;-.-

Detailed Operating;Instructions 2

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

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

-imately as c. the hexalin storage and =11 lines through which &#39;
Hezalin passes must be steam heatedand lagged. temperature -

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

Turn steam onteed tank Ho. 3-Aand all steam traced lines.

untrm-erases.-J athnmniznet"

. _~’>§§p5" &#3
"-i§88]

valves are set

. 2. Fill Hexalin reed No.5-A

Irom thetank rdrm. &#39;

- 3.&#39 Tnnn watan convertetO. 4-A.
No.5 and

-4, Check decanter see thatv

to put.oil layer to No.7 storagand watelayer to No.Gtorage
.5. Turnrull steamon vaporizer NB6-B. §;:.&#39; "|l

. 1-u. - A
, . N ._....,_:._.-.&_#39;."“--.:.“_—.—,-"‘.“ N R LRI DN 1S -@BQ_, “-“.q:_-W '"&#aﬁ‘f‘ &MSBLJ' 'T"' "“-&#39;*-

Nttt "LHAOD e A w1

AAO LUAA. O LIAA. 1 e



R

. e _,_._._4-A-as--~44ii B &#39» ... -~»3-- &#39;, i+ 7,14, -=" H|_ - 0Bl
u" 6. Start air  compressor &#39; M

-, - 7. Start Hexalitpathp Ho®RB39; ;3-. =~5- --

- h|3|'urn heat orconverter H8. Cag#gg Qealc) 50bhé.?iF :f

Start flow or Hezalin of3 to 45.P.H. tovaporlzsr,?

£:E; B 8tart vergiogll of aito vaporizéstmotre

_then 20 3cu. tt. per. min.! -1
Il Ls reection&#39;ligkig92 graduallyncrease air flow
to hold converter between 500 and 650 C. -S
12. Gradually  rHisralin feed to 5 or 6.P. H.nnd
increase air flow to correspond. _
f1 13. Cbedenser No.4-Ato  lmare itis operating. &#39;
14.1f atany timethe Hexalin flow Is stopped, turn off
O dlbw immediately. - - .
,&#39; Shutting . Down the Process.
S ip it> . aeer.
&#39; 1. Stop air flow to converter. -
&#39; é - 2. B&#39;tppHexalin llow to vaporizer.
&#39; Flexalin feed pump NO. 3- A.
- 4 Turn heat off condenser. . I
5. Turn sélam vaporizer.
| 6. Turn coollng vodtter condenser. _ L - ~
Léyi * . Ho. 4-Acautiona Infreezing weathdeave b u 5%}.
I diouall of water on condenserishut down isto be*tor
.some timegmdlenser water Iine$_h_0L_J|Id bdra}ir]ed_!_.wggﬁ ;
T €51 * a SHER, D
"8#39: 4 -C."Control not Process _ - w39 &999-—1) 1843092843
_}&#39 &#39; -- ramntrol Is requiretbr thevapor phase
v &#39;  oxidation beyondnaintenanoe oQ;uni£orm flofxair and.¢
_exalin belng fed. Operating temperature of the converter
N-. _ .98 .., B T oy e e P-¥»;-_,._¢_;-we----_._y-q,;Q-:.\L.--.-|-7-_-¢920.--~»¢-r.-,.,,gﬁggiéz%téﬁl.;-.
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must be between 500 and 550 C. It is reary &%Sgly7 9

someexternal heat to the converter , &#39;. ~ *

V. As a general check on convertlton and performance -ol_i:;-4;

_the unit the laboratory shouldanalyzethee crudeproductﬁlpl -
by precessiomdistillation. Occasmnadinalysesshouldbe? x§~

made of the off gas, to check the loss of material as CO -_

and C_0O8§-- : -|

Part 12. Refining of Cyclohexanone

Outline d?rocess 1

The crude Cyclohexanone produced in the vaporizphsse

~ oxidéation is refined in a 200 gallon vacuum still. Hrecess

consists  or dheng charge by rftoxigiy adccanter,
producing a refined ketone  fraction, aAsemi-refined ketone
o fraction, and a hexalin regidbe IS returned to hexalin
. storage. B
Distillation Procedure: : f
Sekig &#B8diavdiagram. d~

A. Rmoductbcn  Refined Cyclohexanonerom vapor,/
phase  Oxidation. -&#39;

1. Chargp still HO. 10-d.to approximately one

inch from top SitpeS withde Cyclohexanone from Q?,

1D. tank. |
Turn water on ketone still condenser No..IO-

. 8Beuthatillisventadowghvel. &4
at basef&iEzH, &#H395  &HEE39;8;&#3

f~*&#39; - 4. Turnfull steamamoils to HO210A kettleT?1f?
—anukeat to abou80C. Redustearnie; to about-10©33888
&#39; &¢B9houidrthg still toreflux. 3  &#HIXELH39;
5 5. Betvalvesothatmakpasset decanter.Noll104

- \iater to waterstorageale 6and|ddyer returnedto

- s -~ RSV G S, N [ = ~; 1:\§-0-r--
Y __9\7__| W » ».t - 1 -.-924 Felt& P.-€0- ‘1331 r- -v---gr-- I s ng ¢ﬂé¢#§( ;?LQ:,.,qu_f



..a.92.-&#39; - ~s¢» e,~,; e;edd- ----- -- &HR9; ~*a-e -1.&#39;

still ke t4 ~hf -&#38#35y - Tbw,

&#39; enfwater eggtinuousy stppr>nimately 2.1.1
1p reilux ratio. The proper drawoff is _4that wgihvels the

maX|mum water removal. &#39;  ;-i- 1a#30:4 .h?= ¢e »
~ e .&#39; T1,

O?, 7. When head temperature reaches 100 C. and no»nere&#39_;
f18#39;.8.
water will separate turn oft steam to kettle. "m3¢|f ;

’E ¢L4
8. Bloee valve to decanter Ho 10-D and prepare still
for vacuum  operation. - 1-.r--;»8 L
9. Close valve on oil return to kettle.
10. Start vacuum pump  as instruced below and gradu-

-ally reduce pressure on system . Atsuch arate the normal

boil up is maintained to 2.0 inches H. 3.

Il. The tollowingkreuts are made:
Le D2..- &#39:atQr #1112  RO1 "&#39;10 1-

at 15.6 C.at a4:1l refluxratio o dretthne storage &#39;-

3. Ho. 7.
121 B. Prom R. l.equals 1.452to 1.453at 15.6
at2:1 reflux ratio to refined ketone storage No.12 &#39;-
C. From R.  equals 15530 to 1.4540 at 15660

at4:1 reflux ratio to refined ketone storage Ho. 12. Z
D. From R.l. equals 1.4540 to dead temper-

-ature of 88to @ C. at ZHwgh at4:1  reflux ratio to
dretbne storage No.1. 1. &#39;;-

B. The still residue is pumped Ho. Pump!

to crude hexalin storage atthe hydrogenation plant. L@ _
- @¥#39; Ithe actual distillation procedure made.98*Z3£l

&#38; -
_gevhat from the above depending upon the quality — of the erude_

S

cyclohexanone charge. Forlow grades of crude ketone it will

- heecessary totake asemi -refined ketone out to Wbed in

a semi-refined storageNo. Il for redistillation 32 8§~-

BH39; . t H-..
e T e | B AL P Ve LA Al —o > e - -&H39-1v-- -, &H3Olr  &4SEB9S "



i . S - T L™ ~% @H39:- 1 - - -&#39; 4 ~-~1—; A
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&#39;- T- = r . =1 5~
Figure J g ves the hamiimy pressure curves foycl-
-ohexanone and hexalin. 1&#39; "W t
-, &#39Fig. 4 qaves pivot ditillation crude cyclohexanone;r.~
as ypduced vapor phase oxidatio. S e_._.27¢.
&#39; Récovery oil from Cyclohexanoneiser. Ire;
|. Chargstill No.10-AapproximateNsiok ..
the top sight glas dayer Ho. 6 tank. --
&239;Turn veater ketone still ndenser ~ Ho. 10 C __
1&#309;..
33. Turn steam kettle  and establish reflux.
4. Rizsw off  through decanter retatering
l&yer still  kettle amd l&yer dretimne storage  &#39;M
No.7. The rafe draw off is det give the maXimunmemoval
ail. &#39; _
5. When ail has been removed dhawn and discharge
|
water inn Kettle sewer. ~ _
6
Vacuum Pump Operation. .
| —
1. See that th# Is at the proper level in tha.
separator tank. The mibper is Opalube 2@.E tor winter

operation and Opaluba 8.5.3.30 tor summer operation.

2Zlo start tacuum Pump. g,
_A.-Starsmalfileater towatedackett*'y

B. Seetthat .11 valves in oil seal line are closed

-&#39;andremaincloseduntill pumgs running. § +
2 5*-&#39; . C. Twrn poweratdrt pumpunning. t
"5; D. Openvide plug cockinil seal line. k
E. Open one am e-half turns the valves allowing
ao flow into bearings, at each efid crank shatft.
Q. S iy 8B oy, o= o~ T 02 -1---Smgl.-,.--02w: .- »7- - - ¢.-.&#39:~ -3g-.7-1-9@ ;- 92 92
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foreignaterialsdhowdeperfectlght j&#89; |z

Shutting down Pump. - &#39;

HIVd. Clospluggcochkn oil sealne. -Lt&#39;| ES%
B. Allownp to run thirty seconds to tree itself of dll.
&#FH39:C. Shut oft power. i3 &#39; "= H#wWET
[Btop flow of cooling water to jacket. e
Part 3. Liquor Hbhwddation of Cyclohexanone to Adipic Acid.

q_~"_-In_ _ -l 7
Outline of Process: . &#39,

Adipic acid is made from cyclohexanone g
liquid phadation. Air and cyclohexanone in an 22cetic acid
medium are upaseaddco-current through unpacked towers in series.

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

&#B6; adipic acid solution formed is collected in a
hgdd tankfor subsequemurification. Hpent 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.
Al flow diagram is attached . Fig.5.
92.
4
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1. Aceticcacid Storage: The$00gallon aluinu  tank Ho 18

&#39;

is provided for acetic acid stora~e. Since its onIy source 01#§§§§ég

‘acetic asid _ from the acid recovery still,  this tank WI|| beg

enPtYkenfirst startin@heProcess. H&#NQZ&#&SJJ%’>$’>&

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

will also be empty when first starting the prpceas. Isource 0,
of acid liquor is from the centrifuge. &#39:&#39; - &#39#39_;,-_&#39;

3. Refined KetoneStorage: Therefined ketone storageio.l2 1

should contain at least 50 gallons of refined ketone gwodug @ -
-ced in Section 2. above. p __ _H&#89;
4. Content of Oxidizers: It oxiddzers are empty add to No0.20-1
&#39;oxidizediiout gallons of pure amtic from carboys.
This is doneas fdllows: &#39;
A. Pump75 gallons  ammtic from cartoge @#é@gh
pup N@&-B to teed tank No.20-C. L L
B. Pup acid from feed tank tprongh H0.20D:tO _ »
oxidizers. If oxidizers are full from some previous shut-doin
they can usually be started without any charge. o »

;8.;Preparation of the FilliL
The teed is mixed in weigh tank No.18 and is suff-
iclent to last for twelve hours. The normal teed mix consists

d.he fOIIOWIng n n .&#39; . Lo L &#H3A-. T &H3ARHIBYI9 X BA39;

A. PureaceticacidfromNo.13ank equals335#._
B. Reflned ketonefrom 210.12ank  &#39:; ! seo#&#39
1 C. Acid mother liqguor from No0.34 tank &#39_1800#._

&#39;

Approx.l74gals!

- - - -

Catalyst equals Blbs. manganeseacetate dissolved &#39;
in tcetic aC|d per batch. &#39; vV 2
Ty T "1_ —5' 1y . Y ype ey ;"2"_:1_""'_'T'J_)_'m'")m!!!_!'H'll”""!n""ll'_ﬂj_jg;'_:_

1 - &#309; -&#39; &H3RH#39;, ~| &#39;



iz e L &HBOQd e 1 e - ~A3-AGHIY —  -» .—A_er B .:::.;<|n s El ~— 8&#39;
Sinaeid: eceeSa@ddpproxm&ﬁﬂ)ﬁofmake I,

- -up amEtc eMery hours,the catalystis dissolved.lthe
ar30B#39;i:~ quanlty of acid inua carboy ahd pumpedo the leigh tank The.:

. 3 esse;
-remalnlng acetic acid required, 35!lbs. is run in “from the; §@&#39

asudtic storage. _ &HK397 £___;§+
&#36n first starting the process there will be no ;cetlc acid -
in No.15 tank and no acid .mother liquor in No.34 t_ank. The . ”
composition of these mixes will be as_tolloes: -&#39;
Pure Acetic acid from carboys equal 1I55#  &#39;-in
Refined Cyclohexanondrom No.12 tank equals 560# _ f-
Total  T49E1;
.Catalyst equals B# maganeseacetdte dissolved i85 Ibs. ~~
of acetic acid. all of the acid and catalyst from the first
HF#; mixess pumpaetirectly fromcarbcys.tahe weightank. Rubber-,
”81 #39;4 glovesaiaygles shoulobeusechlurlngthls operetion.-q_:@ _

&#39;Y 6. than the teed mix has been completed circulate  mix th- &#39
i --Irough pumpNo0.18-B to top of No0.18 tank tor two hours. . --.

4

P 7. Pumptteed tbrfeedttagks et -6. A &#BA;l
B 1, C; i1&#39;; T4 _
t t
Fi?l o watérrcuﬁlpug up tgﬁhe No.20-B with filteredweater 1 -

and circulate  water through oxidizers.

~ 9. Turn water on cooler No.20-F. _
-10. TurnammonianrefrigeratedscolpmiNo.20-H. -  8*-
%fﬁf}#i 11. Start teed pumNo.20-D,,,,_ sh; <_H,,;8.,5,_$_£$ 392
*:&#39;7 12. Start air compressor and set flow at 2? cu. It.per. nun.
g to oxidizers. _&#309; &#39;3-1&;,;

"&H#3Fdrsmalsteafiowon feedreheated 0. D047 e
|~ &B3.-Starfeedf aboub G.P.td oxidizers. * [Z2&#39;;1&#3€

as. Adjust eater circulating system to hold oxidizers at BOO.

16. Whenteed has settled out at G.P.B. gradually ralse-tqg ~
. - _ -a
14 GQPQHI &#39;  &#39;3:| -
e AT 0GB Ze e TG Woiorie Q2o = een@ el e @121 28H30,78H39;] . 4"=3-$7- Vf&#-?,g) R,SIY:
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and 2066. Leave rotameters wide open so that ftitls returns

etc oxidizers. - - >~.c." %E .-a.T

_ 1 ¢ 1 o=V, s T &HREARH39; - - &% Al
,~18. Be sure that gsteam on coil dvold up tank 80.20-I.1end
all steantraced linesin this system. Thésiesuld:sllass
be heated unless system is flushed and completely drainedJ{5@5?i*"

19. Control of process consists of maintainingeconstant f10Il~

of liquid feed and air and holdingthe oxidizer at BOC. kf M

Shutting down the Process.
1. Out off teed to oxidizers.
2. Stop  air flow to oxidizers, and shut downair comprel sor
If not needed fygeipase  oxidatiomsobutyl PPOp6hQ&t6_
&4#39; Shut down teed pup No0.20-D. : | 7

PDut steam off preheater N_o. 20-N. " _;

4 5.Stop cooling rater cover No.20-L and start amall &#39;
steam flow tthe watarlattng system, aompletely drained&#39;
to hold up tank No. 20-J. It the shut down is to be tor some -~-
time  tbeidizers should be drained. _

6lurn water ctr  spentair  cooler No. 20-F. Oaution:t"
Leave small flow of water on this condenser in freezing weather
or drampletely!. =&#39;
-W . 7. Turn ammonia off refrigerated spent air cooler. e~ e

YOU WILL FIND ANALYTICAL IETHODS ON SEPARATE SHEETS.

. _&#39,.. A-.- -
L - &#39; ..
. égggP@_rt 4. Purification of adipic acid from liquid phasei__
E _ol&iation.: - 2" B
it | |
-1&#39;  &#39;.-
v .. - &Hadrte of Process: _ &#39;
I
t P -The effluent from  the mother phase oxidizers
is cooled inbatch crystallizer and the adipic  acid whyshal- 92

M 1 W-lites is centri isbd. f 1.°1 i= h° 191! °11%d.X¥3%00S 14f; .&#3C

OLUNNA. OLUOOA o efDOUDTYYD 3L L en s O LU en s, 11
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The c{_uded cayetdissalmtl}ed vv‘a(t<

and recycled mother liquor with  groportionate amount at

second crude crystals and treated with Darco. Ihe  hot liquor

..........

s filtered fore Darco and siowllgddln aecond_bstch: § J
l._crystalliser. The adipic acid crystals obtained are oentrlfuf
éged from the mother liquor washed-and  drfesl. Mother liquor
from this step divided itito portions. One portion is.
held the \gatation tank for dissolving additional adi-
-ic acid. The other  portion purged to aecovery evaporator, .&#39;-
where water  and acetic anel removed and adipic acid is f
recovered from the residue as second crude crystals.
Alow diagram is attached Fig. 6. e
Summary of  Operating Instructions. \% |
- A Separation of  first Srade auddals from a
-acid mother liquor. N &#39;l
&#39: 1. Be sure that all lines from hold upnk [lo."20-J
to cryetallizer No0.50 are heated.
2. Hilater jacket of  H0.30 Crystalliser and heat
toso  c.with steam. &#39;
3. msidled water supply,at least 50 gallons
should be  on hand. - _|w
4. Pump  acid solution from No.20-J to 10.30 »

crystallizer. Charge should be250 to 300 gallons.&#3%t" t"

5. Btart slow speed  gtirrer No0.30

297 —
- - &tart  flows of cooling rater to No.30 f':lckets
_é\giljst cooling water raie . to give  cooling or apprommat;a_lg/g 1; N
&#39; (ber hour. &#39;3 F
7.when theacid liquorin No.30 has crystallised.

&#39; ancelledto  200., Check centrifuge No.51 tbe sureit lill.
~ -operate prof rlis : 1 .-

~ L A Al T T OHAN. .. 1 L AT A VT A ™ A8
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Place crude adipic acid crystal reciver under centrlfuge

" . &#39; . .. -RH#3RH3E
No discharge. _- ’ i k 1~ iﬁﬁm 43)9)5 .9_2(.1
| ‘H.-~ 81 The dentrifuging is done on the. following  eycle:_ §m% !_’ o
, ; |-5. Bguor valvego acidrigtioer CPHf
-i*_&#39) B. Start centrifuge on slow speed and charge from 10.80,9
ti . _-&#3Q& a&#39 &HE
crystallized. |hen cake begins to build up near the top ths&#39;r
basket,topy  :Ne®B0  &#39; -. . . .- 1:1:1Q;:58IfgQI118888
-~ _" o rv---&#39;-
O. Put centrifuge on high speed fone minute. ué;é;-gz,,-
D. Put centrifuge onslot speed. »[-.*.i3L88j:8j3g g
E. Set liploes to waddner liquor storage No.64.
F. ash crystals whitee gallons of distilled  water.

G. Put centrifuges on high speed for one minute. &#39; Q»g
H. PutcentrlfugeonIowspee(anddlschargé)asketo Q

. _r,
crude crystal recetvrr. _ 27 T

,&#39;'
Repeat the above cycle as many times as it is nec- #-

eseary to empty No0.30 crystallizer. A 300 gallon charge to No.50 &#39
shouliehandelatbouteightbmds thecentrifuge.uf£&#
9. when charge has been centrifuged, cash centrifuge Itth
five gdllons distilled water. Ran wash cater to lo.54 tank.
_ - 8-
B. Purification and Ibrfylng first grade crude crystals.
L 4l 1l-an - - ds__-_ _ -V
. Besure steam is on heating etement water e Y%
C. . . tnA-2 0 L8839 8 { |
7 solution tank No.41 and all steam traced lines. _16.L| WG e
2. Check distilled water supply, at least 150 gallons
&#39; #3 39;
i &hould hand. - = ’ &#39; gi 2#3%#%%
" e&#sggig- on han &#39; . #39;@39 [&#139;
: &#89; TO H0041 tank add 45 gdllons distilled rater
1&#39 - - _88HB39; - KB 1 &H39;.
- ndSOgﬁIIons Watermquw from No.54 tank.  Start"
agitator and heat to 80 O. f =- e
L&#39 1»-_.e.
* 4. see see |bs. of first grade crude crystals and
BOIlbs$. reS|due crystals and dlssolved =~ 7 &#39;¢; §r ~
<, .. "1._ - - - - —_—— KL - BAes =, - --H av fr * .1 9?“..:.

| e#39; 7
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w%% By o s - TIRE ?,5?1-&9895112 .
K 15.Ad@ IbsofDaf@nd  halft™" " w
6. In esse therarenoresiduecrystalsthebatchs com-

T¥?
leted ith first d tal - =i5d.-%@..1¢
<ep~e %&393\” #39|rs grade cqs als, | 2 r g?»_ i o@
-1qu§n E "Distilled  water is used whenthere is a storatlye n721eter&#39;.
1 &#309;
Imther 1tquor &#39 &#391 .o~ <8atq"
l&#39 ¢§£¢3$ e -&#39;7?;--
o~ .17 Chedlter presé—loesbesurahatl is  operating
L _ow condition. eteamshould be on aII trace I|nes and heating eIements
&#&g}.—-‘-‘fir ) ~ = = =T T= T —>—_.Lé.-- . =
in press. y - H . H
8 . Start circulating pup No.46 And circulate water ~
_ &#38plution through filter  press No0.46 to top of 10.41 t&#HRI,f1Q
- _:_éé@?ﬁ” : Continue clrculatio untillall Daren has been removed 5;-,
B e e from the solution. : : LI _ty8@q2-
{?Lg%?%--_-- 9. Fill jacket to crysetallizer No.50 with water and T .
- P heat to 80 C. - - L
10. Turn steamon tracer systemfrom filter press Ho.J50a
giag crystalliser, these lines remain heated unless flushed and drained
[ YA-a
L Twe &#39; | 1. Wherwater solution is tree of Daroopumpto crystg
s -allizer  No.50. &#30; &#39;
NS
i 12. Stop agitator on No.41 and No.46-A. pump. "&#39;
J..
&%9;_-" Caution: Do not turn steam oft of syatieo =
FIFS unless flushed end d&B@s. &#39;i

13. Start slow sgiwest in crystalizer 80.50 and
starts cooling waterto Jacket. Cool dtarge the of 10 C per. hr.

&HIERH39; J&#39;7.¢ A o
%9% = cobl to 20 C. Care must be taken tavoid sudden cooling since

~r

° rate of cooling governs crystals dize. may be necessary to_j-_
e &H39;hiGRbatkEstABCryStallizatidrhiss donei —-8$;V_
L ""J TIntroductngnse\,(auedtalsg:rure adipicacid to the8¥8.£.11=
o Ai“uaht 14. vhenthe solution in crystallizer No. 5Chasbeen -
] evolved to 20 C. and crystallized it is reay for centrifuging.
o™ &#309; 15. Place refined adipic acid crystals reocber

Centrifuge dl§Ch8_.I_’g§_~ - R~ 4&#3%[1 #§ﬂd0&§z%%%§mg£w~w3@%§&%m Q .,

ST B . .
- BH39;
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&#39,,r|tuzgd|g1eeon thd62; owmgcyole"l §¢ &#39

L '_'

.'_A8T4463§ - &H#FIQ Set Ilquorv?lves fowater s&%ger&#SQ 1% uor 1l
- S T 30: 3Y " 39, —bi ~ 18439, £#30 wz_w in
'4'17:}_--;'-'-i'.'.i',;.::r).-i.“-f#— N S b &#1A* e e e A 4&959“9%6/‘89‘
-,;§,, __. B! BtartoJentrlruge on%fmed me charge '_1_[ er&#
o 1lo {_5&#39 5Q cryshahzea ns tdouildup. nearthe

f l“&#39theolﬁaskettoptfosm 50 crystelliseri-1f &&BIMT&Y
- - -* &;QQDOP ut centrrfugehlgh speed forone sal.nutliJ&#39;

- DO Put centnfugenslow&p@d —washYcake -wlth
three galleamswater-distilled. _&#39;

- sq Put-centrifuge "on hlgh speed for one minute.

~{P} Putcentrifagd1OIl 1&#8&{13&%?9%

ek P=crystals to - refined adipic acid crystals recsiver-&#39;"< 811, &# 3G

1.

0T &#39;_ The abowgcle |sfoIIowem1ryEttaII|ser

4 No.50iempty. A falarge of approxmately 300 gallons
Noddd be handeledight  loads the epzrlrugef’?’?l%z

14 F N ] - -
e8439; - &H39) euaoeu3g; &#39; g#39;, " . "&#39; *‘#i%sg gﬁsgﬁg@@g

' L7.p;;1n5 adipic acid &#39; &#39'&#89!—" "ff58 gT-i*§¢f?

r The drier Noovtdeefor this operatlcnzgla counter-
4 . .current rotary drier. Air  heated -to 140 (Dy passmg over 'steam
. coils, is drained througthedner one dlrectlorand ed1pICP

1
Y1 y,

acidis fedin atthe otherend. -

b Dr refrneeldlplc acoaystals aohescharged

the other end. &#3

&#39; The drrer is  orsufficient  capacityto handlea twenty?
2.:-L.-.&#39;

=~ tourihoumks akfined wet crystalsn sexhours. Thactus 1=

&#39; -&#39;92-.

pge#rfggrmance -@irier and rats 0| throughput smgabe sdjueted b8
| dv,, &#39 B30 e 430 Q830 = | i&#30 &

ARH#39%..

% &#3% 0. Remxmmgaato SEBIKH39; @@%—v &#139 %égﬁ_._.”._l e—-;<1

= " &H#3BHI9;
The portion oi waadéner liquor in I‘ttm'k4 &#39;
Ihiohis not needed for dlssolvrng crude adipic acid |s|mped J!
&H#39; . ~i&H3TRUE); . -
to recovery evaporator I|o 60 -, . .~ &#m 1+ ~-3~

e 203 o - C-8HBO - —~ "RHBQHBORHTBAERBO; " " -8H3O;" *- RAHIOT — QAT &#3!&#39 -RI#30:-
|- &#39; &#39 | &#39; &#393 . &#39

"o

. 92.-
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ae b .
4, e < &#39&#3%#?3—29@#39 e " 92 58 #3048 #30;..
= - X e ) ..
. R Sy W&g& iﬁ&l &f@#sgga&gs&ﬁw&#
so - R N S, "8 #390B0CHTBIL", + Y1 51T :R#39:

fhehawste&tndacetld: acid are&#39 evaﬂb#S ”50rste¢d y&r995

et thrggthevent. L@@L@ntt%@&%@#%eevsm{a“m%@%%%9-
, L - -s@gtlllbedetermlné:qoohng asamplel hotliquor _. %§g—

-1 ~ " the aystatization at 20t0.25 C. , the evaporation IS.~
P -3&#39;:--IT

S439pE391 stoppedandthe hot liquor disc gedthroughs heated%me ,*t?_,,§|>

n&#39:66~ LIRS b 2

e -erystalliseHo30. Th@rystalsatlonendentggy@g e —

& %2' 1oy &#39; &#39;~~ ~92

By - 1&#39;¢="15517?!-0 edid is the s meas in Part B. above—

51 &#39;. € - 4&#39,712&@99&#3
7eE "&#39; — &#39;- Lo- TO&#39; ~ - T T RS
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November 1.4, 1947 -&#39:-

P A -
A. Brothman and Associates &#39
2923 41st denu
L.1. C 1, New(or | —etg »
~e-.--&#39:9%" L &#309: © - %1 92-& &#39;-< ¢~,¢,

An—@>1_@p;bl,al Fold;¢1z:1 e£sQ92~em0|§$ &#39; 1
DeaHr. Gold:  -&#39: &#39: A T

-~ -&#39;

Thank(oufor yourletter andinquiry of Nov.10, 1947 .-

dlfferen derse% arate cover, weare sendingyou samplesof our
f||| yougﬂc:Roc YSTALLING#AEH|AXiIE our chemists feal ful-
ecifications. Onthesewaxeswequoteyou as follows:

LT HICRO-CRYSTALYINES0/B5m.p.
ATORS : P

COLORN.P A" 54 . -
15% ¢ Per 12>.
for quantities not less than 500

vk RYGRERINBIGHICHO- CHISTRQURBEf, ¥

5. .4 COLOR 3-4 sse gor —
r
foquantltleaotlesstharﬁlﬁ

HIGHHEL TINBOINMICRO-CBISTALMHE190/95m, p F

et/ TeN &#39: - - mg#30:
: 8 40¢ per IB#39;

for quantities not less than 500 lbs
. "&#39;,&#39;1&#39;
&#39;2-

kw z e--_ - k &#39; -¢ Vo e_-mMe,. 1 -- T pro_mmm e leEe s s 158839 =>




_&#39;™

fkﬁmﬂﬁ“ﬁF‘“@é#
~» MICRO- CRiSTAIInIul ‘BIEDY ELLOWE

A#39;

: -~ TN — |
___&#39________ N L R | ¢ &#39;!

| &#39;:- m

_eh.n it g&H#R91--92-. 93-gudo: 3D _ - A

_ - DWW
~ - PENEYRmB@BO &#39*™®°il- - 7
0 14¢>per 11>, -1 raH3S;
for quantltes not less fhan 59° 11
_mem - -~r-5 ¢ - &#39;1;-11..

Packlng)f the abovmentlonwAXFsSm Slabsor Cartons &

&#35? F.O.B. Sayuville.

Delivery on all

* \_/v'zg(es pleasgg

of these WKJGRBs Prompt. . .-
uhavean

-A&#39'-
urther questionsn regard &#39%3#3%911

not hesitate to contactus immediately. -; j .

- Hopingo be of further serviceto youin the near

future, we remain, - V e e
Very truly yours, . =~
nose KEUNENMc. 00., |||C.+I-&#39;~
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- -&#39;-28#39
OCOl Y&#H3GQUW ; <>.1 1. &#39 W(P&@SQ;.?'lf;
- &#39; INCORPORATED M "m f--.xf= 4. &#39
C RS . %9 g0 oY

&#39;= &#39 ark I'nmu:,Nuwai 1 “Ensedo;”

&#39; rgé#a' """ —~ . Mo . '

m 2 Q gum - o~ % IR guggem —o &#Méﬁ%@%ﬁ‘%m B I R &#39;

V' 0 &#39T A G #3900, &139:1 &30, box_&#39:1=
~ R#39; 15430, &#30, - -er ~ L &#39&%39; - R#39; - #&ggggw #3g -~ #39 843

e &#39—&# &#39 92 = " ; - n-l.M.AuuNpn *

1 %9 g - q gy -p¢ &#&3#59 @ &
1. Brothmsmiaeociatea IoYem &#39;ber 24, &#39
2928--lllvenm : _ _

&#39;14mg&#39;laland 01t1J.,&#39;!! C o . e W

- . 1. _

,5-¢+.m¢12E= Ira. Gold ~- 5 A.-1." "f'&#39;l "&#39;-3= --

»i- - ———

R o o B LR - it (

- = . &#39, nTo s g{A; X&#30- 93 E-¢_=-2

: - T e#39; . - Q.~ o .. - .-1&'-;.3-? e E—'L'

1? - - P ) s A 1'&#3%#3%24?3 ndif

N ’ ’ -&#3_!92. an &#@@9_?}@ 5. .&#39 -11-.
Dear Ir. Gold: i ;;%#393;

&#39;*- _ =" _ r

F &#309; lour letter of lovember 10th addressed toour 26 Broadway headquarters has — -

_been referred to this effic  for reply. -

A le wouldrefer thayou hmore speciia the pa:-ticultygpeof

llicro-Crystalline or  Pa:-affine I8-I that you Qesire. To aid you ithis selection
we have enclosed several technical publications regarding the application of wane -
ithe paper industry. . * »

1I-
:fet%félﬁfaheeri@%%&%Mg%bulletins 111.1be of interest to you & aneae- .y

- -1

L &#39; you probablinow, theSupply :i.timt.lionregard  licro-O:-;rete]J_ino, Pm :3;

and Parasffine waxes  is extremely  tightand ahould your interest be ian one of _ =
products, we cannot assure that we would beable  make 6.ellvel&#39;iea. - _;.,&#3S
4. we came any furthichnical serviteas#ni neéiutbmsgi . .
coxtox hi °1°" &H#39; — - o &#39; -5.-'5 -1 &#39;. &#39'22 |
- " Very tnah Jenn, e T 921 ~_.8. = ¢ 92- -5
.&#39; = A
2 Lmmm - eoccmr-ucuveoomit ;
19 |
" 2 f I-. e, 920 8895, 2130 "Crd gy @439, %, -
&#39; . ~rT-"&#39;~_
_|:___LN___ bert8.8he.1.0" " > ——
v | &t8spss Products Ihgineer - Jm;"'g:_-@'39 B
S _ .- - _ - .92 -
BS6/at 92- &#3@A39; -1
Z -V_
e -" n , o< - r,, -
| - W 792 - 1
1k ¢-
- QW &#39; 1
rA ) &#39; e e M d. ' 92 _1*
- a s A1, _F - e -c-, &H#39 AV __
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&#39%¢nsultmv

mnuracmnzAD BHIRESEN -5

NATURALKND SYNTHETIC- IOLVENT AND WATERTYPE CEHENTI - METAL PIIIIERI
TANK LINING GCOMPOUNDS ORGKNICPEROXIDEI IEIIN DIBFERIIONI

e

&#39; DecembeB, 19k? m

. . 4 ¥ S
as Brothman & Associatea
2928 LI Avenue
Long Island City I, New York -
- Attention: Drr_Philio_LeyineAmd4ssit, 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 ftowarding you, under _
separate cover, a.laboratory  sample of this material fgour evaluation.
We are enclosing, teerewith, technical data sheet outlining the pro-

perties of this newly developed compoundwhich is presently priced at

er gallon whenpurchasedin drumquantities, $3.25 per gallon in.j- Q
5&#%& in single gallon containers. All shlpments are made

B., Cambridge, Massachusetts at our established terms of 11 t&#39;

days._ _ W _ m_ W, o e - _ b-an
) ] &#39;-,&#39; Q
Wewould very muchappreciate nearing from you after yoave had the
opportunity  of evaluating this sample. _ &#39;
Very truly ydurs &#39:.

umremy.  ginsat

&#39; B. Hbur, Sales Dep&#39;t.
BIA38;Nn o .
encl. &#39; P-_
cc: H. 1. Barbe;
0
[ 4 ’
a-1-&#39; - .; "1 &#39;

>3-, ~ 4, - - Q - E--y--- o »-n- 1.7 - R&HBOH-_T;.._v._--Q--._-w- _..e.Qk-|wpva-- ---, -

92



m

L._&#39; ' - - - —

- obtieteyiekheratiatyng 850

e#39:5 GENERAISE: As coatln%“é?r &he protectlon of surfaces which.are subjecte

fo expos reaseer corroswe:hemlca ;
t) - liquids, solids, or fume. . -, V»,
f 92 -&#39; 1 7_ 1&#39;-. S48,
STMIDARIDS: Solids 36%
, Specific Gravity  0.9149 . o
e - lgt/Gallon - 7.9: .
Dolor Im! - 1.&#39;ranslucent,4mixsor

IISCIBIJJSOLVENTS: fhinners - Aromatics, -Ketones, Esters, Chlorinated
Diluents - AYlphatlc rﬁydrocarbonsllneral Bpirits,

TFurpentine ) o g .v. . ;_.;.-l_lv; s
srscm.  FEATURES: | - .
A Shelf Storage - 2 months I &#39;
Drying Speed- film loses tack  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! tacids and alkalies, fats,
I N waxes and greases excellent.- _ _
Durability - F-Xcellent resistance to abrasive action; rubber-like

film 1r&#3%0i1 chip or crack. 1

Adhesion - Excellent to wood, metal and other smooth surfaces. »
I |
LeruicaTion ;|10 special treatment of dorface  be painted is necessary. Hos-"

aver, the surface should be tree from dirt, grease, mat, or other
foreign materials prior to coating

rm — o

I;-r;&#39;1.. 192 . ' - = :1-.:1'11'?-::."’-‘-
&#39;. The paint mayhe flowed on from a full brush, avoiding as mob as ‘M-S
possible the re-crossing of mwhiédlly ainted 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 mayspread --
andlift  the film. If large areas are to be coated, adequate wen:.1,
tilation  during drying should be provided. Drying at elevated L- =Q
2 temperatures should be avoidedto eliminate air holes in the film. 1 3
~ The paint rhay thinned with tolnol or other thinners ii a spray_ $1-1
method of application is desired. - -~ = -e
|
-1-1/21/in

Addrcus!linquirlcs8!

SOHarvardStreetCambridge42, Massachusetts.

A, ¥ 7 -Q. »_-1»-1-—Yha,| 1" _&#39;4 FI- - -
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92

rnnneunn - R#39; - &#39;" Anonno» _
; ..nonAbol-071!»- | 2439; &)#39;_ ) i--~_ » - . _%i%nll.lﬂ:o.AlcU-rnlnmnw
! - — -0 M&#39:1&4#39:1.11
&#39;|
| DISTRIBUTINGAND TRADINGCOMPANYmMc. _-.&#39;
E 444  aaolson AVENUE- &iH39; _
” n:wvomcm.a.Y.,- &#39; &#39 3,
M d &#39; - &#39; Decembér 1947,
K ABro@tm;mnates . W
Elmhurst, . &#39; A &#39 o
*&#39; &#39;~ _
| Attention: Hr. Harzytiold *
| . ya
Gentlemen: - A
it &BIBO: 4T, With reference our letter  of November&#Bg‘Sﬁ%@#%h
6 &#39; and our sample shipment consisting of the following _ 2&#39;*
i &#39; material . .
&#39; "DETEE"&ABfErican Ozokerite 8hite 150/155 ~&#39;
- - - 4
3 &#39:"nAsserizaDsokerité/hitek85/190 . ~ 7 »,

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; -H any of our other waxedlisted in our" 'T
F : booklet are of interest to you, please do not hesitate to
S5; "requestsample®f suchtypes» .
&#39; --L»" Assuring-101of ourbest service, weae &#39
r AN ~ —~ ~,e - Yours very t &#SBIBl ,&#B:B (&
1028#39;..f-1 4 _ ; _ . =-8#39; '“t"?s; -, &#39;
ir &#39; DISTRIBUTIH .- TRADING co., Inc
! _
o, &#39; _ &#39;W _ G&ggntegnb_em 1 W&#SC
| . &4, : — | w'
92*>: . . <1, 1 e P
- A
-1 W WG/rnl - - hr n 1.
R#39; = Hg 1,

—~ 1 v~ nN - r @#on Al LN . —1 .
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8439, I = _ 5 &#_392’ >~ % -, trGHBY," -3 BEBOT, WD -8H39;-
1 -&#39; B C -

v A P COE/IPANX
o rms Powiuen
-* Wn.x1n0:ro1-99,1 :1. awAIm Q,LH &é&géigg 5§#39' &&8
92 q&HEm;p 92|~ 2 _ P R 1@@15
— 1l - - 92 B 9~2 e *&#:_%99%
- 1 __:1-.— - _J_
t A2 2w |, - IIJuIy 10 3.94 1 ﬂ SRR
: : T, &#39.. o™ 3 o . =13 A 4|
%#i_g,xz#sg, V‘] &#39];92 - &#39; &g%z;;
N' ,.|_§2Jyl ey v
&#3971...--@92_. ~ 4
.......... as
Lo A. Brothman 6: Associates| &#39;j  &#39&#39;" .
B5-03 57th  Avenue L | 92 | . _ 97 R#39;--
) Elmhurst, Long Island ha ru~&#39'-i- 7
- H 1-» T?-_--
2#39: Dear sir: _, - Az B 6o edzeitiH_0p » ESE §"&939 = &#39;.
g g ’ v 5&#39; ) . &HBORABG-. 830,
&#39; - ~ Hr. G. J. Kihg our Hem{ork Office haleeques ted &&399
o a2 us to send )&amples of Spandkpan _ 60, &whn 65 .- -
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flexibility

{or

KR-3130Né xa-has?

1 '[Drhe]zy\i,%;%grrg Bi h gloss, easyé%?lli hing

ting to 'nitro-

ulose

b

7&#39; _ for at .
&#39; 3 92
= - s~" &3y ~ 1>-|L#39;---32-.- lea. .1. -:-i-&#39; =, - ... ..

J

i3 . &#39;
», &#39’ #3911
- &#39; -&#39; ' _. 1-=.&#39;

.92
&#39; 2 5 - PN gugen

8#39:

mowanndi edresins, :11-3_1%}1drﬁ-1135?r,e&#39_;tqnnyb,colored
.andhaveexceptlonalreS|st.-modo no-isturc, alkelio, acids, oils andireases.J"

characteristiﬁs du%-abilig/ an }Llemodom__-_-_»
_ )se” andetmrl cellulose Tacquets. - . :
andresistanceproperties oi the IR-14397ive cedeit excellent -, - .-.. |
use in adhesives and plasticizers.

S Vg1 a

- Aqermaner?ﬁzsilbleresin ha:(vi&%wighr?llﬁlli, acid,é/vatel\r]eui grease
ives hi oss, remarkahlelept uster i u.lJ.noefair,,
Xttl’ngES_ISq[_aﬂC_ |c{tersp|rat|0n.IO %asaver?%wamdvaﬁﬂ%_. &#39;
It requirescombinationith nitro-cellulose or/andetiwl cellulose for solution

resistance
color, ande

stability.

It will notcookvith oll.

y . . 4

It is usedin bothinterior andexterior lacquers, lacquer coatings IB#39;

papeandcloth, herds.-daequergor perspiratiomesistanceanda.uto-re£ inish-
Im enamelsand clears. .- '

Typ

color retention is

Clear andpigmented Advantages: -hi

chalking!,

_ goodadhesiorandnon tarnis _ /€
moistureandwater spotting in auto enamelshigh durability,

air. s :

—_ I

icalusesare for product nishing lacquersndfor exterior lacquers,

0SS, glossretentiononexposureless

Ingin Clears over metal, resistanceto

resistanceto oils

andbutter tat in refrigerator lacquertests, non-},&#39;e&#30|thddra39;ring.
propertys its eaae qgdolishings highgloss. B yeem

-7- -Clefacquershasednthe following,nro-portiomsywveyivengood5--
durability in exposures, " * 92
%2 "By &#t39;-
e rirr2ocm.!m.o&#3BESTII  Pl.- .S 11 9;31 dibutyl
by - .- p&!gs%ﬁ I y
=fw i o aa- - T oL
. 7. . 11¢--- 1 IL; 4. he-.92&#39y .,
Xess30, 1 &H#39;
&#BE32:-313M itself fair]; ileszibllaw uiressplasticizqaslarger
pro%ortlons resinfo cottohareusexl; gaa uer ec% we rylnga%%
_sorter a tqeé)ro ortion of resin is idcreased,, 1/2 Barts of resin to |_oi » .
nitrocellulosapproachibslirzlt forgenerditarduess. — ~ &#3973"
_ 92I_:>roperties: ' ' ~ i A B .
| &#39;* | . "&#39; 4 1-92--P
~ ;- Dolor: .
- O esin . 2-nt a¥hom! &#B9; Q@
. _ Film I- Very good to fair. »
-..L-. specific Gravity " 1.30 -t
- lielting  Point ‘ &#39:
B311£1 tn ’
.S Non-volatile o X" -
Acid  llunbor oo &R
, Q &#39;
Uera430,7¢" "8 #39;§""i"-92..»- ¢ 1 - 1 .2 &#39 -~
- &#39 1 &#9; ~— 1 . _ 1~&839;&#39;11 1
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m-us-r - - -V o" " -

m-1557 sightly Bo -81d diamin colotha8180. 11. mo"
excellent adhesivequalities and is good for plasticizing other solutions. In
addition, it ismed am ingredient in adhesives ands glazticizer for
certain of  tho dioperaion resin coatings. .,

P_*; EE?£&#39; "

LCM O. _"Qt U731.105
oolor 3-9
il solubility . . P
%Iﬁ?ﬁ; Boint - Approxma%%ﬁ: 117-121°¥" "
Speci ¢ Gravity 1.211"
Height per Gallon 10.3 Ibo.

§*?5 834F¥ 5H231&#99; "
-&#39 n&tt B8 rr doasolution 0i IR-31-BO for solo. -

Gold cut solutions are latsble than those node by heating. Gold
out solution inotton solutions or  solvents thet cloudy when moo, ore
certainto be maatisfaotozy. lany precipitated solutions, the original con-
dition of  tho aolution  rode by boatingis restored unchanged by warc xu; up the
separated nixand stirring dhO° F.to bring aboutre-solution.

-S6ttl.i.ng of an IR-3150 solution should be viewed agystallization =~ and
maﬁ/ bq:)revlenteddye‘ usde of mdore oworm1esm|solv?tnts, by properdllutllon
In thes solvents or, _into imspe cquer prompt . ngzin tne solytl _pn
Of BYh& (T8 °tefipératiz:nSitRigieV etiStaftiny . with Slight
?Iltleratlons imal propergtLifssg, X3-1435? doaigned for stability oi  solution, aw .
i g - _ ; : - : i3

Hegal di.|92¢g trder in \gbiwknts rank @@  power andkeeping Oi
solutions, there im0 numerical rating possible. However, the following list
oi solvents an! other lacquer materials are given ithe order of decreasilg- .
solvent power of toleration.

Solvents lion-Volatile

Acetone Tricresyl _ Phosphate

bRl ocelulose Dibutyl Phthalato g,a9. w7 gugge
&#39; Balgktate Phenolic Resins Bakelite!

-Xylol Natural &odii 3.ed Resins

Oéllosolve .. &#39;

.il.cohol

Petroleum Thinners
i 1-,92,:2..-

-3,5,;.._,&#39;, .,






92

&#309;..-

T, &#39:... ...

-3- T
sd rho met unexpected situation in this listing is perhaps that alcohols 8t 39;
are such poor solvents lor IE1-3160. Petroleumthinners very markedly, some,such .
as the Sclveasos, rahong es good tamrstion the alcohols. TUseal - &#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 Eé&8Ppita-
Lion. 30 have had no instances in which lacquers, madeup to 25-35¢ solids lith
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-omseveral weeksto several months,and
one of equal parts of toluol, ethyl acetate androsin will last somewhdbngor. -I

_ 92 lots: SO5solutions of X11-318@ the stronger solvents Inst contain a

little nitr"5&#39;5&#8A-EXLZ8Mllosesealkyd, vinyl or other resin to stayin &#39;*
solution for definite periods of tine. Solutions that are cappedand not continu-

ally being disturbed seen to be most stable.

biscolorationof IR-3180n Lacgxi .-

Ilhils 13-3100 resin alone has little  or no tendency to discolor on er

posure to light, Ihen used sith nitrocellulose,  the combination lellovrs more than

Cit-hot one alone. This discoloration dependson the intensity of the light; s

greatest under the U.V.s.rc, less on direct exposure to sunlight and still lees in
um:

V017 sstisibctoxy  white lacquers have been produced Ibr indoor use as -
regards color our d&s9pration. -

L:v,ludgrlente! colcl-ems elaouldbemedeonthebasiscfequelgloss
or gloss retention. IR-3160 will pereait higher pigmentation for equal gisss -
compared with Dimer. rho gloss retention of IR-31.80 is also excellent. ?.&#39;hile

IR-1435%olds gloss still  better than 3180, the IR-3180will collect less dirt
on outdoor exposure. :

Plastic Chet .

_ IR-3113@as a low melting point andwherusedexcessivelyin a lacquer,

till  load to plastic oheclcingn exposure. This tendencymy be reducedy using

a moderatanountof X3-310C{%0~6 d$ solids onthe average!, andplasticising = "&#39;
to suit the conditions. my modication with hardeningor stiffening agents, ~-_
suchas hard or rubbery resins, pigments, espocialllg of the brous type, or

higher proportions of cellulose ester, should be effective in reducing plastic

checking. - . .

A . H v v e e e SOm»_. .. -7-v,a 92v<j92<



-l - - i.&#39;LL-.- st C2-a .

A ~ loo- am

—+ U-
k

ma - - - &H#39:A&#3!

bility angle, xs-3150doesnot seento bolster up ester
IR-3180 give very little  or no increase in life oi the [111.

r compatibility and would apply dqually Dimer.

_ Theooezndacgmr resins are hardy tolerated by XI!-31.80.Thellbcb,
dimer, ester gunor rosin containing resins general!% give hazy solutions at best
with IR-3180. IR-3180is probably the mostcompatiblewith cellulose of the.
above resins, and in somesaws, almost resembles s solvent. in its action.

Resins that readily combinewith 13-3180 are less compatible with nitro-

cellulose vinyls, styrols, etc.!. Excellentcompatibilitymaynot be necessary "-=-
1&#39;0rmiJd.ngtogiv-ethedesire nesults. --- »&#39;

&#39Also, plasticizers whichare not compatibleiith xs-sleomy not so.
sir use caster oil beim an exception!. h&#39;icrehydsphateis a solvent

31138nddibutyl phthelate rakesan excollmt plasticizer.

its following formula suggestionsmy be or interest to you:

LP-8285
LF-9858#39;
LF-91470
IS-71.72

_ This is viscous oil modil ied resin which has 1 fairly deepyellow color
iI0  phenolic ddor. gives low viscosity in lacquersandmy, therefore, be
used with larger proportions or higher viscosity nitrocellulose  than usual.

Dives clear and pigramted lacquers of unusual durability, body and water resistance.
Doeto color needonly where 3&#39;elJ.dllesdr 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:~0ES8r_i._i#839;

&#39; &#39; Dolor --  LL-6 :I xylol!
Specific Gravity -- 1.02
Viscosity -- z00-360 cP -J=1 @101!
Solids : - I00$
Keeping Tziine . 1 year -&#39; &#H38i#39; &#39;
- . Compatible with - Nitrocellulose and &t#Bens
s0-1c-580: &B3H39; . &#39;

_ ~This is a non--oxidizing, heat-reactive C-9 "Carbic" mohydride! type
resin whichwill dadkhd with nitrocellulose, ethyl cellulose, chlorinated

K&#39" - 1 rmanFe 1l A S 1T 0 O LM
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