. PHENOL TAR PROCESSI NG METHOD This invention relates to pet rocheﬁ?@é‘} C’@f_]j

- stechnol ogy, nanely to phenol and acetone production by the cunene nethod.
In the phenol and acetone product of the process, referred to as the cunene
met hod, hi gh-boiling byproducts are fornmed and are referred to, 5
comonly, as phenol tar. Phenol tar is thorrpl ex material consisting of
many conponents including phenol, acetophenone (AP), [err], [err]-dinethyl-
benzyl al cohol (DVBA), dinmers of [err]-nethylstyrene (AVSD), o,
p- cunyl phenols (CP), unidentified conponents, and a snmall amount of salts
(mainly [err]). The exact phenol tar conposition is dependent on 10 the
speci fi c phenol production technology and can vary over a w de range.
Phenol Tar wt % Phenol 5
5-40 Acet ophenone (AP) 5 -30 D net hyl benzyl al cohol (DVBA)
1 -15 al pha nethyl styrene dimers (AMSD) 3 - 35 [err], p-cunylphenols (CP)
10 - 50 Heavy conponent SPHENOL TAR PROCESSING METHODecent |y phenol tar
was conpl etely useless. Large anpbunts of it have been used as fuel, but
this has caused ecol ogi cal problens because of ash formation and
difficulties in bdiis imyention relghds\to petrdenamital technologyt namelyntpounds. So a

process for ﬁ;}&g | &ﬁim r}gp@ . | anount of useful
products suc asgkzﬁ{r\r%r%g%*ﬁﬁgﬁo , artl‘ [e%ﬁ‘&nﬂﬁg styrene and reduce the
arount of tar di sgBdbepbenehand acefane rrodrgt ofthe prpeass. refarred torsthe was

previously, preupearimathod, hith-beiliag b3ipRed Giis atd forfit@d’dhd Meaefdrrddito, t 0 renpve
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many components including phenol, acetophenone (AP), o, a-dimethyl-
benzylalcohol (DMBA), dimers of a-methyistyrene (AMSD),
o, p-cumylphenols (CP), unidentified components, and a small amount of
salts (mainly NajSO4). The exact phenol tar composition is dependent on
10  the specific phenol production technology and can vary over a wide

~ range.
Phenol Tar _ wt %
Phenol - 5-40
Acetophenone (AP) 5-30
Dimethylbenzyl alcohol (DMBA) 1-15
alpha methylstyrene dimers (AMSD) 3 -35
o, p~cumyliphenols (CP) 10 - 50

Heavy components . 20-65

_ Until recently phenol tar was completely useless. Large amounts of
it have been used as fuel, but this has caused ecological problems because
of ash formation and difficulties in burning the highly condensed
15 aromatic compounds. So a process for phenol tar which would recover a
- ‘maximum amount of useful products such as cumene, phenol, and a-
methylstyrene and reduce the amount of tar disposed of by burning
would have great value. .
, There was previously proposed a method comprising distilling
20  phenol tar to remove AP and phenol, then pyrolyzing the phenol tar, from
' which AP and phenol have been removed, at 200 - 400°C with an acid



2.catal yst (the exanples use sulfuric acid) and then distilling the

:pyrol ysis product to renove the AP and phenol fornmed in pyrolysis fromthe
ot her val uabl e products to prevent further reaction by AP and phenol which
would formnore tars. According to this gethod the phenol tar nust be 5
pre-distilled to renove the free phenol and acetophenone fromit, or else
condensati on reactions occur during the cracking operation to form

addi tional tars and negating recovery of valuable products. D sadvantages
of this nmethod are the necessity of this additional initial distillation
step and little or no inprovenent in total valuable 10 products yield

(TVPY, whi chciglyshfthe et nmcsmfuﬁxﬁcﬁ{)cbma%ﬁlﬁhg%a ralydignction of
sul furic acid c tatléxst co &;nés)at.l o&aﬁfsho .In Tibl, ﬁ-l' QS{%EUHU“ c
aci d serves BFPUGIOremore the AP and, ?@%%?Xﬁ”vst‘% oYy fyy usage.
Further, sul fvaluablepratiuctd tol presentcfunthen reationrby ARand! plenol widde

tenper at Ur S ., G inGid GAITEAKRRIE S R, BMOUIRTHREnSItaf it baCkS. the
distillation equipnent even I f nade rom stainless steel requiring either
exotic al Poy¥Predigilledsto remaygshe fregiphenol s acgtophenanedtomdt acrlseg process
data: 1 c3ndensation3-e3&tg?ns HcdM@hFingithéracking operatéon t50 form 6. 1*

- Heavy c Onp&qélﬁlggr}a?\%rs%nd ﬂegating recozgm,o‘f valuable produc_g'. - Process

t enper at ure, [ err]Disadvantages of this method@ve the nec26dty of thasadditional
concentration

st i1 at of Fanipi @sfllation stepafd lttle ofyo jmprovsfnent n thlaF alidBe™C" ACKET
10 products vield (TVPY, which is the sum of phenol, AMS and cumene
yields) as a function of sulfuric acid catalyst concentration, as shown in
Table 1. . .
The sulfuric acid serves only to reduce thermocracker temperature
to save energy usage. Further, sulfuric acid, at these concentrations and at
15 these temperatures, gives an extremely corrosive environment which
attacks the distillation equipment even if made from stainless steel
requiring either exotic alloys or glass linings.

Table 1. Phenol tar thermocracking process data:

L)

1 2 3 ‘4
AMSD, wt % 6.1* - - -
CP ,wt% - 68.5* - - -
Heavy components, wt % 25.4* - - -
Process temperature, °C - 405 263 360
H7SO4 concentration, wt% - - 1 0.25
Thermocracker, Distillate/Feed, wt% - 76.4 69.2 703
Valuable products in : - 91.6 99.6 81.0
distillate conc., weight %
TVPY, kg/t of tar - 699.8*  689.00  569.6*

Data from US patent 2715145 (1955) incorporated herein by reference
20 * Calculated from the data in examples 1-4 of the patent. AP and phenol
~ removed from feed by distillation before cracking.



Val uabl e products in - 91.6 99. 6 81.0 distillate
.conc., weight % TVPY, kg/ t of tar - 699. 8* 689. 0*

569. 6* Data from US patent 2715145 (1955) incorporated herein by reference
20 *Calculated fromthe data in exanpleg 1-4 of the patent AP and phenol
renmoved fromfeed by distillation before cracking. 3 Anot her known
prototype nethod is the continuous therno- cracking of phenol tar in a
colum-type reactor at 275 - [err]. Feed tar is fed into the mddle of the
colum and the resulting distillate is taken off fromthe top of the colum
and partially directed back to the colum as a 5 reflux (reflux ratio

L/ D) about 8). Bqt f. ' t
g)res)su?eotjs 2) sp eres a%s ‘?’S“’%K‘ﬁ%%" lﬁgﬁ%%r[%&@o% EhEoo ond a5 o

gom Il on used as a
feed is pr eséfﬂ‘-‘é‘éﬂaﬁ @Wlﬁmmméﬁ%ﬂmtwﬂécrﬂﬁg 1 Feed Bsriponent

SOT (élr:]’t s, % 1784 intBtR@atiddle of the column aA& the ABulting distillate is taken off- 3 DVBA

40. 9 Heavy co nts 3. Datg from US patent
3. 850, 996 (147 thalep ﬁ%ﬁ*\stceﬁlmafeﬁmgﬂ&?mﬁé&acgéo the columnass o
ment i oned spr a'eﬂtnymflmahbﬂ}'ﬁ) abouts8)i Bo#ben produait is ﬁagenaffuabl e products:

Feed ronbi ne o8 Eg“ﬁﬁ/spf%'%?“é&“?g%%%ﬁmE&“&%ﬂ{&é‘%’ia KR Shct one

| on reactions

with itself éﬁeﬂp‘rm qsition usadorn i feed aﬁaresenhed in Table 2.

Table 2. Phenol tar composition

Component Contents, % mas.

Phenol 15.4

AP 93

DMBA 9.1

CP 409

Heavy components 25.3

Data from US patent 3,850,996 (1974) incorporated herein by reference.

10 - The above mentioned prototype results in a distillate containing
valuable products: cumene, phenol, and AMS. Most AP, coming into the
thermocracker with the feed remains in the pot, where it is converted by
condensation reactions with itself and phenol into heavy products and
directed to incineration. Although the patent teaches a high level of

15 recovery of TVPY, efforts to reproduce the results in the single patent

| example show a recovery of less than half of what is taught.

The difficulty in reproducing the performance of this prototype as
taught in the patent is caused by the fact that during the cracking
operation the AP component reacts with the valuable free phenol

20 component present in the tar feed stream forming highboiling tarry by-
products. Also in this prototype the TVPY obtained is very strongly
dependent on phenol tar composition. (phenol, CP, AMS dimers and
DMBA content) and does not provide the broad range of effectiveness as
the present process with tar feeds of greatly differing compositions, in

25  particular free phenol content.



directed to incineration. Al though the patent teaches a high | evel of 15
recovery of TVPY, efforts to reproduce the results in the single patent
exanpl e show a recovery of |ess than half of what is taught. The difficulty
in reproducing the performance of this prgototype as taught in the patent is
caused by the fact that during the cracking operation the AP conponent
reacts with the valuable free phenol 20 conponent present in the tar feed
~stream form ng highboiling tarry by- products. Also in this prototype the
TVPY obtained is very strongly dependent on phenol tar conposition.
(phenol, CP, AMS dinmers and DVBA content) and does not provide the broad
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whi ch is inciofevatiableprddaetsul ts in a |ow | evel of recovery of valuable -
products. A conpar f f 2 and 3 5
illustrates the neéggﬁlﬁrfshg%rﬁotﬁ%&e?fsg%?l vei\gwm%f$ﬁ§£i?;“ﬁ%cess of the
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of heavy components. CP is one of the components in the tar feed stream
that vields the greatest quantity of TVPY. Although the present
thermocracking process is highly effective with a rich tar feed stream such
as in Table 1, such rich feeds are no longer available in modern phenol

15 from cumene plants. Thus, the key to an economically attractive tar
cracking process is to recover TVPY from tar feed streams with a
substantial proportion of heavy components, e.g. over 40% by weight
compared to about 25% by weight in old processes.

The present invention improves TVPY, increases the degree of
20  phenol tar processing, and reduces the amount of heavy by-products.
These results are obtained by carrving out the thermocracking
process under controlled acidic conditions in a column-type reactor with a
pot temperature of from 200 to 360°C and a pressure of from 0.1 to 5
atmospheres absolute and taking off the distillate fraction which contains

25  the desired products: phenol, cumene, and AMS, and a relatively small

amount of acetophenone. The resulting fraction from the thermocracker
~ can be directed either to an existing phenol and hydrocarbons separation
system, or to a specially designed one to separate some of the components
(e.g. AP) of this stream.

30 Surprisingly, under the conditions of the process of the present
invention, the AP and phenol do not condense to form tars as in the
processes of the prior art which reduced the level of valuable products
recovered by these processes. Further, the present process is more energy
and capital efficient since a pre-pyrolysis distillation is avoided. The




as in Table 1, such rich feeds are no | onger avail able in nodern phenol 15
from cunene plants. Thus, the key to an economically attractive tar
cracking process is to recover TVPY fromtar feed streans with a
substantial proportion of heavy conponengs, e.g. over 40% by wei ght
conpared to about 25% by weight in old processes. The present invention

| mproves TVPY, increases the degree of 20 phenol tar processing, and
reduces the anmount of heavy by-products. These results are obtai ned by
carrying out the thernocracking process under controlled acidic conditions
in a colum-type reactor with a pot tenperature of from200 to [err] and a
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desi gned one to separate sone this stream

30 ssurRhasehage gcid mak betused @@ﬁ&nwero%@n@ibouh&g’%rhms&gh@f t he present
i nventi on, thﬁc{éﬁsﬁlﬂeﬁhﬂéﬂlevdpuﬂ&%sxﬁgﬂﬂense to formtars as in the
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recovered by theseA Aehics: %béﬁ\gn ﬁ@cﬁf‘ég%ﬂ%“ﬁrm&‘gmge ener gy
and capit al eﬂSftheusmof tier(ce- ‘hvmghqo"yradldyisvsoﬂpl:ubsiplhbatianm pae-hemédl&d. The
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acid pre-heated tg 50 - as a catalyst &h COMEe |a phosphori c

acid is uted P c(ké"?f_ght percent assay) the anount added should corrected to
a 100% by wei ght bPkisSmpfoverh@RGATAF éatRing@ficiency can be explained by the

in-situ formation of strong acids such as pyrophosphoric acid (stronger
than phosphoric acid itself), which possess enhanced catalytic activity.
Thus, in the hot thermocracking environment, pyrophosphoric acid and

15 the higher condensed analogs of phosphoric acid form via dehydration
and condensation reactions as shown below:

2 H3POy4 — H4P707 + HyO (1) .
3 H3PO4 — HsP301g + 2 HyO (2)

The formation of polyphosphoric acid esters by reactions of such

20 acids with phenol tar components is also possible. The effectiveness of the
above catalyst system can be further explained by virtue of the fact that
the polyphosphoric acids are non-volatile and remain intimately mixed
within the tar mixture during the high temperature thermocracking
process. Other catalysts such as sulfuric acid vaporize at these

25  temperatures, quickly leave the cracking zone after addition to the feed
stream, and thus are much less effective as cracking catalysts. Another
benefit is that the polyphosphoric acids are not as corrosive as sulfuric
acid when in contact with the materials of construction, such as stainless
steel, typically used in phenol production plants.

30 Processing at lower than the minimum pot temperature
(<200°C) significantly decreases TVPY, as the influence of catalyst added
is reduced. Exceeding the maximum pot temperature (> 360°C) leads to a



5 phosphoric acid may be used but |ower than about 85% by wei ght increases
‘the water |evel undesirably. A noticeable distinguishing characteristic of
the present invention is the use of the 0.1 - 1 weight % additive of
phosphoric acid pre-heated to 50 [err]. Téis procedure increases TVPY by
120 - 250 kg per ton of 10 phenol tar. This inprovenent in tar cracking
efficiency can be explained by the in-situ formation of strong acids such
as pyrophosphoric acid (stronger than phosphoric acid itself), which
possess enhanced catal ytic activity. Thus, in the hot thernocracking

envi ronment, pyrophosphoric acid and 15 the higher condensed anal ogs of
phosphoric acitdor mmmeowwkm uithvigoskityairdithedbuling o€ pipdsO Cneas shown

bel f
ouch 20" el (b RA pligl e %E‘QQ‘()%QM"SE %fé%*’%?éﬁ o519k fddiaR™ ©
ef fect venessobﬁoiwlabb%@fmoapb@ucw tdzm‘ﬁ@aheﬁﬁﬁcmht eatalyae theii ned by
virtue of thec/udfing!iBkedsindth ¥AHOEAISChS 06 RRIRETVIOP 1N Bbiiphiort
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t he maxi num padimieesipdo mMSeBbﬁoﬁﬂesiddeaasbostm isalso increased. A
processing pressure higher than 5 atmospheres absolute provides high
bottom residue viscosity causing handling problems and potential for
equipment fouling,.
15 It is preferred to maintain the residence time in the pot between
about 4 and abut 30 hours, more preferably between about 5 and about 20
hours, and still more preferably between 5 and about 10 hours,
Addition of 10 - 90% of bisphenol tar (Bisphenol A, obtained by
phenol and acetone condensation, distillation bottom product) to the
20 phenol tar can give further benefits beyond the preheated phosphoric acid
addition alone.



6 strong rise in the bottomliquid viscosity-and the fouling of pipes. One
.can observe a simlar effect froma catalyst concentration > 1.0% Addition
of <0.1 weight % of phosphoric acid does not effectively catalyze the
cracking process, and in sone cases can even reduce TVPY in conparison 5

wi th no phosphoric acid additive. Overheating of the phosphoric acid (>
[err] will lead to bottom product viscosity rise and heating the phosphoric
acid to a tenperature [err] won't provide high process efficiency. Carrying
out the process at a pressure lower than 0.1 atnospheres absolute is not as
effective since an el evated AMS diners 10 concentration in the distillate

results instead of..dec itjop of fhe diners int MS. Bottom residue
viscosity is al so Tmfﬁgggﬁe Ly&p ?‘6@@%&’@’“&"&?&?‘8? Y Pdth 5

at nospher es atmowpenentyp(percetdbyhweighbpt t om r esi due vi scosity causing
handl i ng probpgiR,jand pot entg 4d.,deor equi pnent fouling. 15 It is

preferred to marntain the resrdence tine in the pot between about 4 and
abut 30 hour sp prbisPhepak-&r adPhet ween about 5 and about 20 hours, and

still nore pre,f}e.bag@lh\énbpx\v\e@n(s and about 10 hours. Addition of 10 - 90% of

bi sphenol tarB(JBis henol A, 3'o_é)t ai ned by phenol and acetone condensati on,
distillation t? l'pr'oduct) o the 20 phenol tar can give further
benefits beyoRliretenpr eheat édlphosphoric acid addition al one. 7

Typically, thgpRi g;)ol - A taggconprises the follow ng nmain conponents
(percent by V\%e%gv ar The rest to total 100%
IPP means isopropenyl phenol
BPX is a molecule with a molecular weight of 362 and is fully .
5 described in pending application Serial Number 08/401,732, filed March
9, 1995, which is expressly incorporated herein by reference.

The efficiency of the present process is illustrated by following
examples. The composition of the phenol tar feed stream used in these
examples is set forth in Table 3. The composition of the bisphenol-A

10  (BPA) tar feed stream used in Examples 5 and 6 is set forth in Table 4.

Table 3. Phenol tar composition

Component Contents, % mas.
Light components <0.01

Cumene 0.02

AMS 0.1

Phenol 16.7

AP 15.6

DMBA 5.5

AMS dimers 5.8

CpP 15.4

Heavy components 40.9



Phenol © 5-20wt % p, p-bisphenol-A 15-40 o, p-bisphenol-A 5-10 IPP
di mer 3-8 Chroman 5-15 BPX (triner) 7-15 Heavy Tar

The rest to total 100% | PP neans isopropenyl phenol BPX is a nolecule with
a nol ecul ar weight of 362 and is fully 5 glescribed in pending application
Serial Nunber 08/401, 732, filed March 9, 1995, which is expressly

i ncorporated herein by reference. The efficiency of the present process is
illustrated by follow ng exanpl es. The conposition of the phenol tar feed
streamused in these exanples is set forth in Table 3. The conposition of

t he bi sphenol-A 10 (BPA) tar feed streamused in Exanples 5 and 6 is set
forth in Tabl'ﬁb]e4Tap|Apta$coiﬂlp©amont ar conposition Conponent

Contents, % r’@s I}t corrponents <0.01 mag?ge 0. 02 AMs
0.1 Phenol .7 AP 5.5 AMVB
di mers Plfﬁr@lCP 15. 4 Heéebvy corrponents 40.9

Acetophenone . -

o, p~Cumylphenol -

p. p-bisphenol-A and o, p-bxsphenol-A 36.2

IPP Dimers “ 4.1

Chroman ' 10.2

(BPX) (Trimer) 142

. Tars 28.7
Example 1. '

Phenol tar processing was carried out using the column type
reactor of the present invention. Temperature in the pot of the column
was 315°C, pressure 3.0 Atabs. Feed - phenol tar of the composition
presented in Table 3. Column distillate is partially used as a reflux with a
reflux ratio 2.0. 0.18% of phosphoric acid preheated to 150°C was added
to the feed inputted into the middle of column. Experimental results are
presented in Table 5 (Example 1).

10  Example 2.

n

Phenol tar processing was carried out the same as in Example 1, but
phosphoric acid concentration was 1.0%, phosphoric acid preheat
temperature is 180°C. bottom temperature was 200°C, operation pressure

was 0.1 Atmospheres absolute. Experimental results are presented in
15 Table 5 (Example 2).

Example 3.
Phenol tar processing was carried out the same as in Example 1, but
phosphoric acid concentration was 0.1%, phosphoric acid preheat

temperature is 50°C. Experimental results are presented in Table 5
20 (Example 3).

Example 4.
Phenol tar processing was carried out the same as in Example 1, but
phosphoric acid was preheated to 180°C, bottom temperature is 360°C,

operation pressure was 5 Atmospheres absolute. Experimental results are
25  presented in Table 5 (Example 4).



Table 4. BPA tar conposition Conponent " . Vi ght

Percent Phenol 6. 6 Acet ophenone o, p-Cunyl phenol
p, p-bisphenol-A and o, p-bisphenol-A 36.2 IPP Diners 4.1 Chronan

10.2 (BPX) (Trimer) 149 2 Tars

28.7 Exanple 1. Phenol tar processing was carried out usi ng the col um type
reactor of the present invention. Tenperature in the pot of the colum 5
was [err], pressure 3.0 At abs. Feed - phenol tar of the conposition
presented in Table 3. Colum distillate is partially used as a reflux with
areflux ratio 2.0. 0.18% of phosphoric acid preheated to [err] was added

to the feed i@guééﬁ%into the mddl e of colum. Experinental results are
presented in (Exanmple 1). 10 Exanple 2. Phenol tar processing was

carried out the sd?lmméhrmmmWascmdmsbmgatneaamExwphehtbtat|on was
1.0% phosphoygje opgbd, m%aafddfearm%@rééae E;@ehﬁ%éd?mam@mﬁmr e was
[err], operatlcz&?ﬂ S Eure .1 Atnospheres absol ute. Experinental
results are pinekable adExamp Table 5 (Exanpl e 2). Exanple 3. Phenol tar

processi ng vvaExmpteled out the same as in Exanple 1, but phdsphoric acid

concentration was 'BQQ e L3k | ].
Experi nent al resul s are esen x{éw?%c':%r%f %@BEE@ n‘l:)?&g §eieb"{t
% of BPA tar was added to the feed. Experimental results are presented

" in Table 5 (Example 6).

Example 7.

10 Comparative phenol tar processing was carried out the same as in
Example 1, but without phosphoric acid additives, and a reflux ratio of 8.
Experimental results are presented in Table 5 (Example 7).

Table 5. Phenol tar thermocracking process indices

Example 1 2 3 4 5 6
Pot temperature,°C 315 200 315 360 315 315 315
H3POy4 preheating 150 180 50 180 150 150 -

R ]

temperature, °C i
Pressure, At abs. 30 01 30 50 30 30 30
~ HaPOq4 018 1.0 01 01 018 018 0
concentration, % '
*BPA tar additive % - - - - 10 90 -
TVPY, kg/t 525 350 494 539 548 554 275
Including, kg/t _
Phenol 194 187 218 223 211 210 105
AMS 240 158 186 194 248 251 99
Cumene 91 5 90 122 89 93 71

* BPA tar is the bottom liquid from Bisphenol A process after
1S Bisphenol A distillation.
** Phenol tar is the only contributor. Pure BPA tar at such conditions

provides 300 kg of phenol per 1 ton of tar. Phenol formed from this BPA
tar has been subtracted from the total phenol amount.



Exanpl e 4. Phenol tar processing was carried out the sane as in Exanple 1,
but phosphoric acid was preheated to [err], bottomtenperature is [err],
operation pressure was 5 Atnospheres absolute. Experinental results are 25
presented in Table 5 (Exanple 4). 9 Exanple 5. Phenol tar processing was
carried out the same as in Exanple 1, butjgl0% of BPA tar was added to the
feed. Experinental results are presented in Table 5 (Exanple 5). 5 Exanple
6. Phenol tar processing was carried out the same as in Exanple 1, but 90%
of BPA tar was added to the feed. Experinental results are presented in

Table 5 (Exanple 6). Exanple 7. 10 Conmpar ati ve phenol tar processing
was carried out the same as in Exanple 1, but w thout phosphoric acid
additives, awbdaipef| ux ratio of 8. Experinmental results are presented in

Table 5 (Exanple 7)., Tafhl e 5. Phenol tar, thernocyackj n ocess indices
Exanpl e { Ameﬁ'\od t50£ recovery of yalua gepro uc?%#rogn gf\;e_;aﬂei Brper at ur e,
[err] 315 obtatned3frbm 8phendlldnd acéténe mahufdcturihg predesatdomgprising150 180

20, 195 1Bl prini AR bk el B rencs
0.18 0 concheating thebotigms of the reactor to a temperature of from 200°Cto -

5 360°C, maintaining the reactor at a pressure of from 0.1 to 5 atmospheres
absolute and cracking the tar in the presence of 0.1 to 1.0 weight percent of
phosphoric acid preferably 0.1 - 0.2 wt%, preheated to 50°C-180°C, with
such phosphoric acid being added whereby it dehydrates and
polymerizes to its non-volatile polyphosphoric acid analogs.

2. A method of Claim 1, wherein bottom residue of a Bisphenol A
distillation is added to the feed tar to give a tar mixture of from 10% to
90% by weight bottom residue and from 90% to 10% by weight phenol tar.

3. A method of Claim 1 wherein the reactor is under reflux.

4. A method of Claim 3 wherein the reflux ratio (L/D) is about 2/1
or less, and preferably less than 1/1. :

5. A method of Claim 1 wherein the pressure is from 0.1 to about
3.0 atmospheres absolute.

6. A method of Claim 1 wherein the bottoms of the reactor are
heated to a temperature of from about 300°C to about 330°C.

7. A method of Claim 1 wherein the amount of phosphoric acid is
from 0.1 weight percent to about 0.2 weight percent.

8. A method of Claim 1 wherein the tar has a residence time in the
bottom of the reactor of from about 4 to about 30 hours.

9. A method for recovery of valuable products from phenol tar,
obtained from a phenol and acetone manufacturing process, comprising
charging a phenol tar into a thermocracking process column-type reactor,
heating the bottoms of the reactor to a temperature of from about 300°C to

5 about330°C, maintaining the reactor at a pressure of from 0.1 to about 3.0
atmospheres absolute and cracking the tar in the presence of 0.1 to about
0.2 weight percent of phosphoric acid preheated to 50°C to 180 C, with
such phosphoric acid being added whereby it dehydrates and |
polymerizes to its non-volatile polvphosphoric acid analogs.
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*BPA tar additive % - - - - 10 90 - TVPY, kg/ t

525 350 494 539 548** 554** 275-1ncluding, kg/t Phenol

194 187 218 223 211 210 105 AVB . 240 158 186 194
248 251 99 Cunene 91 5 90 122 89 93 71 *
BPA tar is the bottomliquid from Bi spheppl A process after 15 Bisphenol A
distillation. Phenol- tar is the only contributor. Pure BPA tar at such
conditions provides 300 kg of phenol per 1 ton of tar. Phenol forned from
this BPA tar has been subtracted fromthe total phenol anount 10 W
claim 1. A nethod for recovery of val uable products from phenol tar,
obt ai ned from a phenol and acetone nmanufacturing process, conprising

chargi ng a phenol 1% 2 methgd of (HaimBovhereimthepapbas a residlence tiednthact or
heating the RatdioF tRE rdddRr RIS tobBut FIRBLAL LT & of from[err] to S
[err], maintaining the reactor at a pressure of fromO0.1 to 5 atnospheres
absolute and cracking the tar in the presence of 0.1 to 1.0 wei ght percent
of phosphoric acid preferably 0.1 - 0.2 W% preheated to [err], with such
phosphoric acid being added whereby it dehydrates and polynerizes to its
non-vol atil e pol yphosphoric acid analogs. 2. A nethod of Caim1, wherein
bottom resi due of a Bisphenol A distillation is added to the feed tar to
give a tar m xture of from10%to 90% by wei ght bottom resi due and from 90%
to 10% by wei ght phenol tar. 3. A nethod of Claim1l wherein the reactor is
under refl ux.
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4. A method of Caim3 wherein the reflux ratio (L/D) is about 2/1 or |ess,
and preferably less than 1/1. 5. A nethod of Claim1 wherein the pressure
is fromO0.1 to about 3.0 atnospheres absolute. 6. A nethod of Claim1l
wherein the bottons of the reactor are heated to a tenperature of from
about [err] to about [err]. 7. A nethod a@f Caim1 wherein the anmount of
phosphoric acid is fromO0.1 weight percent to about 0.2 weight percent 8. A
method of Claim2l wherein the tar has a residence tine in the bottom of the
reactor of fVERNQkTAR PROCESTHNG IETHOR s. 9. A nethod for recovery of

val uabl e products from phenol tar, obtained froma phenol and acetone

manuf acturing process, conprising c i phenol tar into a

t her nocracki ng process col unn-type‘srrkgé‘gt{&%,naheati ng the bottonms of the .
reactor to a tenjéilahbleeprotiuttsare adverddfrom phefiol tabbyt [err], maintai ni ng
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pol yphosphoric acid anal ogs. 1 arm herein the tar has
a residence tinme in the bottomof the reactor of from5 to about 10 hours.




