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-r}_.‘.- Preliminary Operatihg Manuel -Mantacture Sf Adlipie lpid:;‘,f;

“Introdiintion:

< : . This msnuel covers the opfrating details for the

-

-
Lk

manfacture of pure sdipic acid from Jexzalin. The procedure - -

o ER—_—

1s covered 1in five sections as follows:

- - e e L ~a e v e~

- 1. Vapor phase OXIDATIGN of Hexalin, ‘ o

| 22, Refining of cyclo hexanone.from vspor phase -Oxida-"
o © =tion. L S
- 3. Liquid phase Oxidation of Cyclohexanone to Ad1p1£ ?

Acid. o e

A

,
'y
¥’

44, Purification of Adipis aclde-from liquid phase %
o xidstion, . .- e I R

A "5+ Recovery of Aceplécacid and Adipic acid and from © : 7.

e purge 1liquor. : S
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Matertals " Per. Day . | Quaﬁitio;.”‘ tl” Per!r. )

e per month :,nakmf e
‘Adipic acll-------- 775 § cmcmcena- v== 21,000 # --------250,000#
| Acatic acld ~--cc-e 145 § —cccee-- creeee 4,000 F ~cremea 48 ,000 ¢

" Cyclohexanons ----- 91 galse w-~r--=-wr=2,500 gals.----30, 000 gals. |
_Bexalin crmmme==116 galS, e--=cmeea -3, 200 gala.-----ﬁB,OOO“J?.

Mangeness Acetate --1.7# ————— —eeed? # -——eaB60 #_'

Darco B S & A --e-4T0# ---—7---5,600~#

.. .
¢ \i"‘

Acetic acid make -up will be required at this rate,
once the system 18 completd}y filled. Approximately 5,000 1bs.
of Acetic acid will be required when first starting the prodeaa.

At least four fesd mixes will be made before any recovered

Acotic acid is available.

e e e e, A g W v e T e TR TR IO Ty g S T S T S AT i, e T i b ity T 3 TN R R R

K




Part 1.~° Vapor Phase Oxidation of Bexalin = : - ;ﬂ?
to Cyclohexanone, |

Discussion of Bafety Procautioné: 1~a}v; u-':

e e

R - 1. Bexslin and Cyclohexanone are inflammable mato;i:fr-'

-als. Explosion proof motors and lamps are used, There should -

BFSIS Sa oy

‘not be smoking or open flames in this area. Also avoid bringlng
these materials in contact with the skin,
Outline of frocess: |
Vapor phase oxidation is accomplishqd by paasingl
Hexalin vapor and air over silver gauze Castalyst, which operates

at about 550 C. Although the reaction 1s slightly exothermic .

the converter is not self susteining. External heat must be -
applied. The off vapors are condensed and decented into a -

water saturated Cyclohexanone layer and e Cyclohekanone aafﬁrafed.
water layor.The off geses are cooled and vented toastmosphere

A flow diagram of the process is mttached ( Figure 1).

Detalled Operating -Inastructions :
(A) Starting the Process

l. Since the freezing poil nt of Hexalin 1s approx-
~imately 25 C. the hexalin storage and all lines through which
Hexalin passes must be steam heated and lagged. The temperature -
of BHexslin feed tenk No. 3-A muat be heI;_;::ween 30 and 35 C.
Turn stesm on feed tank No. S-A and all steam traced lines.

2, P111 Hexalln feeod Ho.S-A wmitharafihed: analdnl_re=1

trom the tank fdrm,’ _ . g _}2?,:”

}ff‘ 3. Turn water on converter NO. 4-A. R et

4. Check decanter No.5 and see thatv valves are set

to put oil 1&yer to No.7 storage and water layer to No. s.storage

-8+ Turn full steam on vaporizer No. 35-B.,

L
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6. Start air compressor. _ B =
7. Start Hexalin feed pump No. 3-D. = . . - ;hi-:-”
-é. Turn heat on converter No. § ~C and haat to 600 C.,
‘ 9. Start flow of Hexalin of 3 to 4 G.P.H. to vaporizer;

"f , Cizjs.‘start very small flow of alr to vaporizer .| Not more
- them 2 to 3 cu. ft. per. min.)

f 11 . As resctiontiights Off'! gradually increase air flow
to hold converter between 500 and 550 C. .-
12. Gradually raiee Hexalin feed to 5 or 6 G.P. H.and

menn increase air flow to correspond, '

B 1 13. Check condeﬁser No.4~A to be sure it is operating.
14. If at any time the Hexalin flow is stopped, turn off
all flow immediately.

Shutting Down the Process.
- | L

' 1, Stop &ir flow to converter.
S _ 2. B -tpp Bexalin flow to vaporizer.
| 3, Hexalin feed pump NO. 3- A.

S '  4. Turn heat off condenser. . ‘ , ) g
L 5. Turn steam off vaporizer.

; ) 6. Turn cooling water off condenser. ‘ =
:;%;;t ' R No. 4-A (Caution% In freezing weather leave uh ey
b small flow: of water on condenser, if shut down is to be ‘for

.some time, condenser and water lines shpuld de drained). g-%'il'.
2w L e : AL
2 ;iif,h ‘C, - Control ‘s@r Process . - . .‘: ;“ffiﬁ? :
l%_}- i- SR No control is required ro; the vapor phaae

oxidation beyond maintenaﬁoo b:lunirorm flows of alir and ..

Hexalin being fed. Operating temperature of the converter

AT LORRRER T T R RS T TR T e AT e T
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Vu;:--..u. Z i - . ——— e —— ' N iy - ‘ ,:: + _= “_.‘r )"‘i:‘;-" - : '1‘ 7.‘2- .. .'J -
': | : N cont. from page 4.’ "__ (n) m T . T k]”ﬁ
.- must be between 500 and 650 C, It 1s necessary to uupply y o ;Z? -

o some external heat to the converter v T ’ :>.‘

Aa a general check on converis :I:on and perrormance 1‘ s

i—w‘

) the unit the laboratory should analyze thec erude product
by preceasion distilllation, Occasional lnalyaen should be f

nade of the off gas, to check the 1oua of material ag CO R
and COz. . - _ . ,hﬁ;m_}ﬁ,h;_k
Part 12. Refining of Cyclohexanone

Outline of Procesas

The crude Cyclohexhnone produced in the vapori:sphasa
- " oxidéntion is refined in a 200 gallon vacuum still, The process
| consists of drying the charge by refluxing through adecanter,
producing & refined ketone rraction, aAsemi-refined ketone'_
fraction, and a hexalin residue which 1s returned to hexalin -
storage. |
Distillation.Procedure: _
See Fig. "2 for flow dilegram. ; ) .
A. Productbon of Refined_Cyclohexanoﬁe from vaﬁbr,fgf
phase Oxidation. ' | '
1. Charge still NO. 10-4.t0 approximately one _  ~

inch from top of sight glasa with erude Cyclohexanone from 8

Fo. 7 tank.
2ye Turn water on ketone still condenser No. .10-..

3. Be sure that still is vanted through valvoi. 1. B
. at dbase Of 10=-H, - T :..-.... o \

e 4, Turn full steam on coils to No.lo -A kottle:;_*'

-

"'-.Z i

[

-and heat to about 80 C. Reduoo steam rlow to about 100 lbt..y
- per. hour and bring still to reflux. _ S " j"Tty
- - 5. Set valve s0 that make passed to dqéanter.ﬂoilIOJD

 water layer to water storage aNo. € and o1l layer réi@rned”to
% s K S
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et11l kettle. .. - . . . . o ;_:Jh;d AU {/
6. Decant water oontlnuou_ly at appw nimataly 2: 1 ﬁf?

reflux ratio. The proper draw off 1s that 'hich glves ths 'n

maximum water removad. ‘ _' e _“.;; ;~- .

7. When head tenperature reaches 100 C, and noﬁnora
-:‘lg_

water will separate turn off steam to kettle.' . _'m§¢%;;§}u_:

8, 6lose valve to decanter ¥o 10-D and preﬁare J:Eii
for wacuum operation. S Ll

9. Close valve on oll return to kettle. _

10, Start vacuum'puﬁp as instruced below and gradu- .
-ally reduce pressure on systém «{ At such a rate thq normal |

boil up 1s maintained to 2.0 inches H. g.

11, The following:iveuts are made:
A. 2. .. 7 From water cut to R.I -~ 1. 4520
" at 15.6 C. at & 4:1 reflux ratio - to crude ketone storage
No. 7. _ '
1z B. Prom BR. I. equals 1,452 to 1.453 at 15;6 b.
at 2:1 reflux retio to refined ketone storage No.l1l2 ;
- C. From R,I equals 14530 to 1.4540 at 1566d.
at 4:1 reflux ratio to refined ketone storage No. 12,
D. From R.I. equals 1.4540 to a_head temper-
-ature of 88 to ® 0 C. (at 2inch Hg.) at 4:1 reflux ratio to
crude ketone storage No.l. LT T

E. The still residue is pumped { No. 9 pump) -

to crude hexalin storage at the hydrogenation plant.

Tt e
RS A

. _ft ' 12. The actual distillation procedure made , vary som-

' -evhat from the above depending upon the quality of the crnde
'cyclohexanono charge. For low grades of orude ketone 1t '111'*
be necessary to take a seml - refined ketone ocut to be fed in

2‘.#

& semi- refined etorage'uo. 1l for redistillation 'tw'“--

B o T R e e Ty gl S L S G




Figure § g'vea the boillng point pressure curves ror cycl-
=phexanone and hexalin.

O

b/ﬂ ”

Il
,

Fbz. 4 gives a plvot distillation of crude cyclohexanone -
“as produced by vapor phsse oxidation. : o
- Recovery of oil from Cyclohexanone water layer.

1, Charge still No. 10-A approiimately 1li- inch below
the top of sight glass with water layer No. 6 tank.
2, '

Turn water on ketone still condenser Ko. 10 =C

%%. Turn steam on kettle and establish reflux.

4, Pass draw off through decanter returning water
layer to still kettle and oll layer to crude ketone storage
of oll.

¥o.7. The rate of draw off is set to give the maximum removal

woater im kettle to sewer,
6.

-

5, When all oil has been removed shut down and dilscharge

Vacuum Pump Operation.

1. See that the 01l is at the proper level in the oll

separator tank, The proper oll is Opalube S.A.E 20 for winter
operation and Opaluve B.A.E.30 for summer operation.

2. To start Vacuum Pump.

e
.

A, Btart small flow water to water jacket.

B. Seeithiét all velves in o0il seal line are closed
and remain closed untill pump is running.

C. Turp orn power and start pump running.
D. Open wide plug cock in oil

01l to flow into bearings

-
- -
%

5 ,.ﬁ.

bm . giremm . N (oA e e g

seal 1line, (
E. Open one and one - helf turns the valves allowing
»

ti

e e PRT e AL St e Ty S T gty i R = DT b

at each end of crank shaft.
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i i;%: - F. Suctfon lines should Sq abaolﬁtelg free’or aillfi ) /b/;o
%/ - foreign materials and should be perfectly tight. ju“: ;.l 0 ;Zf
} v SRR " Shutting down Pump. e
i _ A. Close plug, cock in oil seal line. IR = _Effg;‘ _
f ; - B. Allow pump to run thirty seconds to free itaself oflqil. a
B m o C. Shut off power. -~ . - "=h§£€%;¢:'
%_“ D. Stop flow of cooling water to jackot.' T
E : - -
E Part 8. Liquor Phase Oxidation of Cyclohexanone to Adipic Acid.
S | )
E ; Outline of Procasss-
E C Adipic acid is mede from cyclohexanone by

T 14quid phase oxidation. Air and cyclohexanone in an acetic acld
3 | medium are upgsseddco-current through unpacked towef; in seriea{
E . The towérs aere maintained at 80 C. by -ntef circulation.
;_: % o The adipic acid solution formed is collected in a
E } hold up tank for subsequent purification. The spent air }s N
E N first water cooled and then passed through a refrigeratsd i
? condenser to remove acetic acid and cyclohexanone. The econde-
!' - " -nsate 1s returned to the oxidizers with the feed.
; .¥ N A: flow diagram is attached . Fig.b.
e
o
- . . B C

e

!
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Sterting the Procoaa.- R P /ﬁl?

1. Aceticcacid Siorages The £00 gallon aluminum tank No.ls

e A-..:l-., -

15 provided for acetic acid storase. Since 1ts only source of ~

w .._,s = -+

‘acetic acid 1s from the acid recovery still, this tank vill bo

‘ empty, when first starting the proceas. ’ T fTvgi e

2, Acld mother Ltquor Storage; This storage No.154 ténk}:i '
will also be empty when first starting the prpcess, Its source e
of acid liquor is from the centrifuge. N

8. Refined Ketone Storage: The refined ketone ntorége ¥o0.12
should contain at least 50 gallons of refined ketone as prﬁduf‘

-ced in Section 2. above.

4. Content of Oxidizers: If oxid&zers are empty @dd to No.20-A
"oxidiger, about 65 gallons of pure acetic acid from ecarboys.
' This is done as follows: |

A. Pump 75 gallons acetic acid from cartoy tthrough
pump No. 18-B to feed tank No.20-C. I

] -

B. Pump acid from feed tank through pump No.20-B to_
oxidizers. If oxidizers are ful} from some previous ahut—dowp
they can usually be started without any charge. -

pBe_ Preparation of the Fillsl
The feed is mixed in weligh tank No.1l8 and 13 suff-

« icient to last for twelve hours, The normal feeod mix conaists

- .. T R B A

of the following: T ' : - |
A. Pure acetic scid from ho.ls tank equals 335§

B + Refined ketone rrom No.lz tank . .55b#“5-'

* Ce Acid mother liguor from No.34 tank * _800#.‘
. , -

b
1w -
Y
F

{Approx.174gals)

Catalyst equals Blbs. manganese acetate dissolved

4n Aoetic acid, per batch. - T ?g“

R e eI SR NS —— - [ S R ,W,..xw...,n._._...,}.'_hﬂ.n.ﬂméﬂ.t_ﬁ~9_}‘ Lo



T Since 1t 14:;eceaaary to add npproxima{jly 85 lbs of make- ‘;2f
-up ncetic acid every 12 hours, the catalyst is diszolved in the

quanity of acid in a ecarboy ahd pumped to the Ieigh tank The_:

-ramaining acetic acid required, (335)1bds. 13 r™un 1n rrom the

.54
S
2

Lacetlc acld storage. o “:- ';5

........

When first starting the process there will be no acetic ncld

in No.15 tank and no acid mother liguor in No. 34 tank The . i'
composition of these mixes will be as followss ) S

- Pure Acetic acid from carboys equal  1135#

. Refined Cyclohexanone from No.l2 tank equals S60# 7 .
SE Totel 1485 -
. Catalyst equals 8f maganese acetdte diesolved in 85 lbs;liéa_
of acetic acid..all of the acid andAcatalyst from the first 7
mixes 18 pumped directly from carboys to the weigh tank. Rubber-,

LY

gloves and gouzles should be used during this operation..

- Tes -y

€., when the feed mix has been completed, eirculate mix th-
~rough pump No.158-B to top of No.1l8 tank for two hours. :

5 .

P 7. Pumphfeed tbrfeddiimpks¥esBn-€.

8 . Water Circulating system. ‘ T _an R
Fill water hold up tank No.20-E with filteredvwaser -

end circulate water through oxidizers.

B - D Purn water on cooler Ko.20-F.

: 10. Turn ammonia on refrigeratodscol}ﬁn No.20-H. _-,-{'51-
-{;“;;w;_ ... 11 Start feed pump Mo.20-D. . \5; ) - ~,;§':n’.£:;::3\ - .

i iz. 8tart air compressor and set flow at 27 ou. ft.per. uun.

.to oxidizers,

";i* g 14. Start feed of about 5 G.P,H to oxidizers., IE';?
- f 15, 4djust water circulaténg ayatem to hold oxidizers at BO C.
16. When feed has settled out at 0.P.H. gradually raiae to -

14 G.P.Hl - .‘é. ' ’;J-u P __.._’.‘ .

g g S T ey M e e PR (R i L R P - R g e T e e
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1'7. Check f( of recycle condenaato trLC)aeparator xo.eo-x /
and 20«G. Leave rotametara '1de open 8o that full flow returns

to oxidizera. : - -:;~ R
. ‘-.f‘ﬁ -

- - - —-r'a:r-_;

18. Be sure that steam is on coil or bold up tank No.ﬂO-J.-qnd )

111 steam traced lines in thia aystem. These lines ahould llways

-

be heated unless system is flushed and cOmpletely drainod.~-.ﬁ? e
19. Control of process consists of maintaintngeconatant rlo'u

0f-1iquid feed and air and holding the oxidizer at 80 C, -

Shutting down the Process. ) P .L.j

1. Cut off feed to oxidizers. _

2. Stop air flow to oxidizera, end shut d;wn air eompfel aor
1f not needed for vapor phase oxidation or isobutyl prOpehgate_:

&. Shut down feed pump No.20-D, T '

4. Cut steam off preheater N:o. 20~N.,

5. Stop cooling water to cover No,20-L and start a amall
steam flow to the water circulatﬁng system, or completely draiﬁed'
to hold up tank No., 20-J. If the shut down 18 to be for some
tlme the oxidizers should be drained.

~ 6. Turn water off spent air cooler No. 20-F, {Caution:
Leave small flow or.vater on this condenser in freezing weather’
h or drain completely). ]
e 7. Turn ammonia off refrigersted apent air cooler, . . . .

YOU WILL FIND ANALYTICAL MRTHODS ON SEPARATE SHEETS.

".. &
PR o N

-

;-ﬁ_dj Part 4. Purification of adipic acid from 11quid phase ;.
oxmauon. : ' STy
. - __:l_:,’ “5‘:’ RN

~§r -f' S

OuXline of Process:
The effluent rrom'tha mother phase oxidigers

-

is cooled in batch cryatallizar and the adipic acid whioh crystal-

_=ligens 1s cantrif&ged from the aolvant med fum and uaahod.-éyrﬁsfm:

e s
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The crude (}hed crystals are diuolvo@n Aistilled water V
N ' and recycled mother liquor with a proportionate amount of

second crude crystals and treated with Derco. The hot 11quor

- - R -

‘13 filtered free of Darco and alouly coolediin & second bateh,q__,
: crystallizer. The adipic acid crystéls obtained are oentriru- '

L ’. . - ..'-"‘1!_4_"'»“"

-ged rrom the mother liquor washed. and dried. The Mother liquor

Rl L

from this step s divided into two portions. One portion is

S

held 1n‘the water solution tank for dissolving additional ndi-
-ic acid. The other portion purged to a recovery evaporator;q.'

where water and acetic acid are removed and adipic acid is

L

- - recovered from the residus as second crude crystals.

A flow diagram is attached ¥ig, 8.

Summary of Operating Instructions.
i

L o R
. N -

A, Separatibn of firat Srﬁde crude cryatals from ::
B acid mother 1liquor. . S
A - | 1. Be sure that all 1ines from hold up tank No."20-J
' to crystallizer No.,30 are heated, | ' '

2. Fill water jacket of No.30 Crystallizer and hoaf
to 80 C. with steam. .

3+ Check distillad water supply,at least 650 gallona
should be on hand.

4. Pump acid sclution from ¥o.20-J to No.S0  _ -

- . - -

pff crystallizer, Charge should be 250 to 300 gallona."f'“:f'ﬁ";f“'
5. 8tart slow apeed stirrer in No.30

: ;I_' Rt B
-
= —--

. T ‘ 6+ Btart flows of cooling water to No.30 jackets‘

A v
PR

Adjuat cooling water rate to givo cooling of npproxlmately -

-
kB
rhai
?

*i - 10 ¢ per hour. “~
- ] 7« When the acid liquor in No.30 has crystallisad

and ¢olled to 20 L., Check centrifuge No.51 to be sure 1t will
operato pro?ﬂrlyc

. - e s e e e o) pame ey e~ = TR - g e IRV SR SRR T, e e
B . T - - . . T




e 3 . """7}/’
x’.'.j_t' - " Place cruie adipic ecid cryatai reciszl'ﬁn&;r centrif&é;'__f 
5 i} . o diacharge. E ’ . ._' '5f':: *f;”"fi;
. 81 The centrifuging 1; done on the fodlowing cycles wx:ﬁ;;;~
3£7€:? - A. Set liquor valves to acld mother liquor ltorag%:§§5§;y‘
'-:?&1: - B. Start centrifuge on slow speed and charge troé@ﬁgigq””
. erystallized. When cake begins to bulld up near the top of the -
‘ basket, stop flow from No.30 - N A-.;.%T.T;}fgf%ﬁi”ﬁ§fl 

C. Put centrifuge on high speed for one minuto;?:;%i?_;
D. Put centrifuge on slow spped. - .. . itsdl

n E. Set liquor valves to water mother 1iquér itoragé 80;54.

F. ¥ash crystals with three gallons of distillod water..

G. Put centrifuge: on high speed for ons minute.‘

H. Put centrifuge on low speed and discharge basket to

SR erude crystal recétver.

;}_: Repeat the above cycle a&s many times as it 1; nec- Q.T

e essary to empty Ko.30 crystallizer. A 300 gallon charge to Ho.SO

war .
TR

should be handeled in about eight loads to the centrifuge.’.
-
8. When chargze has been centrifuged, wash centrifuge with
five gallona of distilled water. Rfn wash water to No.54 tank.

P T S

B, Purification and Drylng of first grade crude cryatals.

»e s un

1. Besure steam 1s on heating element in water -
“ffl”“‘ ‘solution tank No.41 end all steam traced lines. -~ :

2. Check distilled water aupply, at least 150 gallons

R ahould be on hand, - ' T w;le
o i??ﬁf.; - 8. To No.41 tank add 45 gallons of aistilled -atéé
.5”%4 : "and 50 gallons of water mother liquor from No.54 tank. Sta;;“1“-
g l;f i agitator and heat to 80 c. - S .?;
i : o "4 4., Add 385 1bvs, of first grade crudo cry;;als
- 20 1be. of residus crystlls and di”°1'°d' s '.ﬂiag?#"l e
%‘ O . - : MR

Py e LTS TR T AT TR L




B - . e . B . .
- -_— ——— A oy e ———, R LT -M——-M‘.—-—F_-—- - G =

. - 5. Add ( lbs or Darco and mix° wa‘r) _,h;,,‘_—;;‘f_:r_\ : ;:'3-*_;. ”
6. In case ‘there are no residue crystals the batch ln com-

-pletod with first grade cryatals. l T ;rv - f’f?;ffifiﬂ‘; 5
‘. . 'ﬁ-v' 4 :v - N - - e et -*"--»r-w. . f. -(.*‘- ,:-r»-.': . .
_ ©T=-_ . - Distllled water 1a used 'hen there 13 a storage of water .
2. Rt oo AT
. :mthor isquor, - '-1 e TR
- L e -i‘."-}:-_«e-? 2
SR TN

?1f£54: ‘%, Check filter preaa ¥o 46 be sure that 1t is in operating
condition. Steam should be on 111 ‘trace 11nea and heating elementa

- - — - - -

PV

1n presa. 5 ) ' f _.J'. 5".._ D
£ « 8tart circulating pump No.46 A. and ciréulafé ;§;;§‘;"
solution through filter press No.46 to top of No.4l tank., -
Continue circulation untillall Darco has been removed . -.
from the solution. - i . ’ - f,v—r
. P11l jacket to crysstallizer No,50 with wafef aﬁd ?
heat to 80 C. B - P i;

10, Turn steam on tracer system from filter pégas.id.'sb
crystalliser, these lines remain heated unless rluahod and drainod .
1 1. ¥hen water solution is free of Darco pump to. cryat-

-allizer No.50. ' o
12, Btop agitator on No.4l1l and Ko.46-A. pump.. ’
Caution: Do not turn steam off of heating oyatemA:ti
unless flushed snd drained. ' -
13. 8tart slow speed stirrer in crystalizer Ko. 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 sudde; coolins aince

rate of cooling governs crystals size, It may be neceaaary to }

Zueea‘ the batch to start. crystallization. This 1s done by
introducthgﬂseveral crystala of pure adiplc acid to tho cryatalizer

il Eoe mee

14, when the aolution in crystallizer No.so hns boon
evolved to 20 C. and crystallized 1t is ready ror oentriruging.
- 15. Place refined adipic acid cryatalu racievar under

-

contrituge diachargo. S e 5-; “'ff?

- < o a .
e a e e i = erremee ey v = gty o i i B, e e e regem ey h o ol




h ' = P y - . it gl 2 _._a-., e by p—p—
* > B A T i T - i > . . j (3
D Fe N e ey PR LI B R B S S T R LR R = "_‘ ‘
A ' T - e mee o~ -5 - - - - - AT A
- -~ et s 2y . B

it e e -
‘......,;L‘ T

1;;'5;53; T T C(ﬁwrirugingiin done ‘on tho ta owing-cyélozrﬁﬁiiz MR
;;'u;:lf oL . (A Set 11quor valvea to 'ater,nothsr liqﬁor :torage -

'ﬁ.,r f’ Cien.

‘0.54. _'s, . - e '.,'..3;,"‘ : ’_ PR :_7.“ CaEd =L =
. e e Ll R S NI R R

o -':.3-:--"--- PR 'g ‘.,.p - I -
‘:ffﬁ:'; of the baaket stop flow from 10.50 cryatallizer. B ;,.fﬁf7ﬁ -
';g$~r~‘ ;:43 ‘ QCOOPut eentrifugo on high speed tor one -ﬁnnto ;u;:;L
P (D) Put oentriruge on slow spoed and vnah cake with &
"i‘jﬂ ‘three gallons of vator-distilled. ‘ R ﬁ’”‘T’

e e () Put centrifuge on high speod for one minuto.“ﬁ'

3§?flf::“’ ‘ -:T : {F) Put centrifuge on slowrspeed and diacharg; %ﬁ;é”
Tl crystals to refindd adipic acid crystals receiver. - ﬁ??ifﬁii“f 3
ii _ The above cycle is followed anti1l crystalliso;v;?%-
f;? No.50 18 empty. A full charge of approximataly 300 gnllnna'in -yl;fm
% N0.50 should be handeled in #1ght loads in the centriquQ._ii:EE;;
L s SR B L
b | 17:213.5“5 of adipic acid: [ e —~'

The Arier No.56 providen ror thts oparationria a counter-_;;

:;;1 ; -current rotary drier. Air heated to 140 C. by paaaing over steam I'
©oils, 1s drained through the drier in one direction and adipic ;?5
o acid is fed in at the other end. . .:miﬁng -yfw?
:-”3— L ‘ Dry refined Adipic acld crystals are di:ohargedgat -
Lo -the other end.

The drier is of sufficient capdcity to handlo a ttenty-
‘:__ ﬁfﬁl' rour “hour make of refined 'et crystall 1n abx hourn. The lotual~-af-\

porrormanca of drier and rato or thrpughput uuat be adjuatod by

l. * : - X o
.mlyal.’ . ER. ‘- Coa e S S R "-_ai“‘:"- St k-
' C. Rocovery Kvapoator: S ol oL

.=.‘

: E - < T, ST
B -
w -

The portion of water mother liquor 1n No.54 tank

_;-vhioh is not noeded for dissolving corude adipio acld 1a pumpod"
b\,l- el

to recovery ovaporator Ho.ﬁo..hﬂ-. 7; L ,';i

L L R T e PO IR
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‘rhe at&tat and acetioc ncid are ovaporatod ‘to the atnoaphere .

Ve Asiah o - wrrme s T e d '-.__'-,A

- P
5 efﬂ ol through the vent. Tho oxtent to vhich the ovtporation 1: carriod
E “ should bo detormined by 9001135 a aamplo or hot liqnor and notﬁng

P CoAMEL
T the cryatallization ocours at 20 t0.25 C. , the ovaporation. 187
= * " atoppsd and the hot 1iquor aischarged through e hested 1ine o = -

eryatallizer No. 30. The orysta 1zauon and contrifuging of _,,-,,,__,'__:f'

XK
s me - .-ﬁ.:m_-.‘q;r‘.,iwﬁ:..

recovored adipic adid 15 the same as in Part B. abovo - v;

Analytical Procedure: ._ - O ' .:_,
gﬂ; i T The pure adipic &cid can be analyzed by diuolving_:

7 g
Tl
i

MM
£ v '

a 1000 gram sample in methanol and tetrating with O 5N cauatlc
Rbidddhol oo
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T ﬂ Adipic acild equala CC ¥ base 073 100

F211 L YA
-

: ?%““ e : " ‘ ¥t. sample

R i A trtration of the base agamat}.s
- ?’5‘%{? . . ~Tor each deteminatlon. T ANE

a &.-n.r* ~ Part <5 « B‘ecovory of Acetic acld and Adipic lcid rrom
- the Purge Liquor. L

";;_ T Outline of Proceu' S

Lectone acids are romed an by-products 1n the liquld : )

SO phases oxidation, these are soluble in the solvent wedid m e.nd

“ ; - Ot

s .~ -are purged from the system to prevent butlding up. The part or _ﬁ .

?5 S b, - MO14 nother—liquor 'hich is not rocyclod is ohargod to tho acld
?1'—" : rocovery atnl. Aootio scid and ketone are rocovared t tho_"'
? ‘"’ : ln oentriruged from the:residue ‘llquor.

‘

n - .
Y
'\' r )

“ A flov diagrm 18 attaohed riguro B.
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Operating Pro(:-uro: T i O & é

A. Acid Recovery st111. R ;5 *1?

—
- e

B e

‘J:;:q;‘“- 1. Charge acid f&oovery still kettle No.SS-A.to k;{_;

.,...., b

A acid mojher liquor from Ko.32 tank, _5 '
' 2. Turn water on eondenser No.ss-c..; | ]
3. Turn steam oﬁ coils to No.SﬁA The tutl stean ?;%E
flow may be applied tnti# the base of the eolumn begins to warm
up. Then reduce steam flow to about 100 pounds per. hour and . |
establish reflux. L

3. Turn steam on tracer to dlscharge line No.S&A‘

to hold-up tank 30.54 and hoating ¢o0ll in No.34. Leave heat on

this system at all times unless completely drained. . T %iijﬁ-
§. - The following cuts are made: - i BRI “.;5ﬁ;’
A. Eetone, water cut at 5:1 reflux ratio'to'?;‘

ketone water layer storage No.6 {(approx., 4 gals.)

6. B, Weak acid cut at 1011 reflux ratio. This

is drained from the receiver to a carboy to de discarded. . ...

(approx}5 gal) : ST
C, Btrong acid out at 1:1 refilux ratio to -

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

storage No.13 (ibprox.lss gals.)
» Ds The residue 1is diacharged to No.34 hold-up

- EE R B By S "

tank.¢approx. 34 5a1l)

[P s

8. ¥hen the roquirod strong aoid has been removed

-'w

,out off steam and discharge hot residue to No.34 tank. fﬁf*’"

o F '—'-‘ -
. s - ‘I. -
L

—,"ri g

'fT*-  - . 7 « Turn water off condenser No.33 C. (Caution: .

‘-’i -

.‘:,,.:“..,

t..,

Leave small flow of water on this condenser in rreozing veather

or drained completely). Since aocetic acid rreezeq;at 16C. care
* BITTICNWMT S33n0a7 30 LIisaung .
must be taken to avold plugging the condenser and draw-off lines,

- N - - 1 . . -
- - M . . * o o wme . o P
ege &
. . R

&
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:.‘*%-_rﬂé/éjv

uaed -hen R

ot _'_‘;

Steam nddi(in to the coo11ng vator ah\\}d be

the raw 'ntor temperatura u below 'nec. The drav-orr and rerlnx i
lines nhould bo completely drainod during ahut-dma vhon the

B o o, wu.’f‘

g 'atmoapherlc temperaturea is belov 16 Ce The quality or ncetioq,

- lcld produoed is cehacked by the oparator. . j ‘_ ” ':‘; |
L . 1520 cc.sample or the acld u titratod rith 1.(#1 _ "L—?ﬂ

E e

to the phenolphthale‘n end-point. S

prews

Calculation: ‘ ,..\ - '
oo of 1!5 g oH 2.85 oqualjl%

B, Adipic Acid Bscdvery from the acid still i-oaiduo:_,‘:f;-':-‘:.:'_}_‘

L

l. The acid still residue in No.u tank is pumpod

to crystalliger No.30 and crystallized as .'mstructed abova ror

acid mother liquor. | - T Tf"w— T

€., The adipic scid erystallized from tho reaidue FU

Tl is contriruged and washed, The -other liquor 1is dischargod to
] F - a drum for burnlng . R *ﬂ: '
r ';;-';.j' - S« The crystals are nshed with 3to4 galloni og
; ' water. The water is dlscharged to the sewer. LT
| 4. Discharge erystals from cemtrifuge to residue ° :

. crystals storagg. These crystals are reworked with first ﬁ-de _

|

erude crystals to produce pure adipic acid. -
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