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FIELD OF THE INVENTION

This invention relates to the decom_p“ mon of naphthenic acids
present in crude oils. More particularly, this inv n relates to a thermal, non-
catalytic treatment for decomposing these naphthenic.

BACKGROUND OF THE INVENTION

The presence of relatively high levels of petroleum acids, e.g.,
naphthenic acids, in crude oils or fractions thereof “a bane of petroleum refiners
and more recently of producers, as well. Essentla_ll ‘;_'s-these acids, which are
found to greater or lesser extent in virtually all crude oils, are corrosive, tend to
cause equipment failures, lead to high maintenance.costs, more frequent turn-
arounds than would other wise be necessary, reduce product quality, and cause

environment disposal problems.

A very significant amount of literaturé, both patents and publica-
tions, exists that deal with naphthenic acid removal by conversion or absorption.
For example, many aqueous materials can be added to crudes or crude fractions
to convert the naphthenic acids to some other maféri , €.8., salts, that can either
be removed or are less corrosive. Other methods foi naphthenic acid removal
are also well known including absorption, on zeolites; for example. Additional-
ly, one common practice for overcoming naphthenic, ___.CId problems is the use of
expensive alloy materials in refinery or producer equlpment that will encounter
relatively high naphthenic acid concentrations. Another common practice
involves blending off crudes with high total acid n' nbers (TAN) with crudes of
lower TAN, the latter, however, being signiﬁcantly.-;gbre costly than the former.
One reference, Lazar et al (USP 1,953,353) teaches '_fphﬂlenic acid decomposi-
tion of topped crudes or distillates, effected at atmi _sphenc pressure between
600°F and 750°F. However, it only recognizes C02 as the sole gaseous non-
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A very significant anmount of literature, both patents and publica- tions,
'exrsts that deal w th naphthenic acid renoval by conversion or absorption.
For exanple, many aqueous materials can be added to crudes or crude
fractions to renoved the naphthenic acidg_to sone other material e.g.,
salts, that can either be renoved or are | ess corrosive. Qher nethods for
napht heni ¢ acid renoval are also well known including absorption, on

zeolites, for exanple Addi tional - Iy, one common: practice for overcomn ng
napht heni ¢ hyidrbcarkbgs, map ﬂxsmdmndrdecmﬁpempenymhmlandynal@smmbmsmn for
refinery orcpp theJeh % ubu Rept8ds {eﬁ'tﬁtdv&fd

napht heni ¢ acid, cq entra I on r conmon pra ce 1 nvo ves Iendrng

of f crudes weaction ighibiters aC|d nunbers (TAN) with crudes of | ower TAN t he
| atter, however be| ng significantly rmre costly than the forner.

reference Lazar et al,(US 953, 353 aches i henj.c ac onposi -
tion of topped crudes E‘iQf&F'r”tﬁ%r@sre %%P@?fi ei’t'ﬁ'r’ﬂ?m 1ar§?§‘gl%ure

bet ween 600[stantialyaeducihf) petrolehm mﬂ/e:oﬁcentranmmnycrudemgrﬁamo@qlereo]f as the
sol e gaseousp 9010w cost and refinery friendly, particularly crudes or fractions thereof

where the total acid number (TAN) is above about 2 mg KOH/gm oil, as
determined by ASTM method D-664.

SUMMARY OF THE INVENTION

In accordance with this invention, the petroleum acid concentration
of feeds containing such acids may be substanually reduced, or at the least,
reduced to the level where these feeds may be treated in plain carbon steel
vessels, by thermally treating the feed, thereby decomposing the acids.
Consequently, TAN can be significantly reduced_. In the context of this inven-
tion, thermal treatment, in addition to its normal meaning also means the absence
of any catalyst for promoting the conversion of naphthenic acids, the absence of
any material added to react or complex with naphﬂlenic acids, and the absence of -
absorbents for naphthenic acids, i.e., the absence of any material used for the
purpose of removing naphthenic acids. |

The thermal treatment amounts to heating the feed to a temperature
of at least about 400°F, preferably at least about 600°F for a period of time
away inhibitors indigenous or formed during the -"ecomposmon Inhibitors are
primarily water vapor, magnified by the presenc > 0f CO2 and/or CO.

The thermal treatment process is, of course, a time-temperature
dependent relationship once the threshold tempe ture level is attained. Thus,
higher temperatures are also useful with a corresponding decrease in residence
time at those higher temperatures. However, be use of the nature of the feeds,
premature cracking of the bulk hydrocarbons is: avoided or minimized, e.g.,
based on the feed, less than about 0.5 wt% gaseous hydrocarbon products, and
preferably, based on the feed, less than 0.2 wt% of gaseous hydrocarbon




.- 2-°hydrocarbon, naphthenic acid deconposition product and nakes no
“provision for conducting the reaction with a continuous inert gas sweep to
avoi d build-up of reaction inhibitors. Neverthel ess, there remains a need
for elimnating or |east sub- stantlaII% reduci ng petroleun1aC|d
concentration in crudes or fractions théreof that is | ow cost and refinery
friendly, particularly crudes or fractions thereof where the total acid
nunber (TAN) is above about 2 ng KOH/ gmoil, as determ ned by ASTM net hod
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The process of this invention preferabyreduces TAN to levels of
less than about 1.5 mg KOH/gm oil, more prefe‘r;bly ﬁa‘ss than about 1 mg
KOH/gm oil, still more preferably to less than about 0.5 mg KOH/gm oil, as
measured by ASTM D-664. -

BRIEF DESCRIPTION OF THE FIGURE
Figure 1 shows TAN reduction versus water for Example 4.
DESCRIPTION OF PREFERRED EMBODIMENTS

Feeds that may be effectively treated by this thermal treatment
process include feeds containing naphthenic aclds such as whole crudes or crude
fractions. Crude fractions that may be treated are topped crudes (since few
naphthenic acids are present in 400°F - naphtha) atmosphenc residua, and
vacuum gas oils, e.g., 650-1050°F. Preferred feeds include whole and topped
crudes and vacuum gas oils, particularly whole a_x;d topped crudes.

The feed may be treated at super-atmosphenc atmospheric or sub-
atmospheric pressure, e.g., 0.1 to 100 atmosphef s; preferably less than about 15
atmospheres, more preferably 1-10 atmospherei; d preferably in an inert
atmosphere, e.g., nitrogen or other non-ox1d1zmg gases Because thermal treat-
ment leads to acid decomposition, provisions foi'"ventmg the gaseous decomposi-
tion products, i.e., HyO vapor, CO; and CO, as:well as the minimal cracking
products, is appropriate. It is especially necess _pntmuously sweep away
water vapor produced in the acid decomposiﬁoil r ihdigenous with the feed to
minimize inhibition of the acid decomposmon Pro: ess' Any light ends or light
cracked hydrocarbon products can be recovered by condensatlon, and, if
desirable, recombined with the treated feed. In practlce soaking drums with
venting facilities may be used to carry out the thermal treatment process. Ina




‘tion, thermal treatnent, in addition to its normal neaning also nmeans the
“absenee of any catalyst for pronoting the conversion of naphthenic acids,
t he absence of any naterial added to react or conplex w th naphthenic
acids, and the absence of absorbents forsnaphthenic acids, i.e., the
absence of any material used for the purpose of. renovi ng naphtheni c acids.
The thermal treatnent anounts to heating the feed to a tenperature of at

| east about 400[err]F, preferably at |east about 600[err]F for a period of
time suffi cpmferrecbembddnnemu@ﬂ d €0 woild\alsé beiswepe avayhiThis sweep gas | y
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While treatments are tlme-temperature dependent, temperatures are
preferably in the range of 600-900°F, more preferably 700-800°F. Treatment
(residence time at temperature) times may vary. "'::":'"__dely and are inversely related
to temperature, €.g., 30 seconds to about 10: hours, preferably 1-90 minutes,
more preferably 30-90 minutes. Of course, at any. given temperature longer
treatment times will generally result in lower TAN values, while taking care not
to exceed the cracking levels previously menti_oli_ed.

As mentioned, soaking drums may be employed to carry out the
process either on a batch or continuous basis: Engmeers skilled in the art will
readily envisage tubular reactions to effect the process

The following examples further 111ustrate the invention, and are not
meant to be limiting in any way.

EXAMPLE 1

Experiments conducted in an Open:'rf"e:actor (all, except as otherwise
noted) included distillation equipment similar to the described in ASTM D-2892
or ASTM D-5236. About 300 grams of a sample of 650°F+ portion of crude was
placed in a distillation flask. (Whole crude, whll_e?’_readlly usable, was not used
in order to prevent physical losses of the 650‘5F '.:.EiiOrtion of the sample). The
sample was rapidly heated to the desired temperature and held at that
temperature for up to six hours under an inert atmosphere e.g. nitrogen.
Agitation was effected either by bubbling mtrogen through the sample, and
preferably by stirring with a magnetic stirrer bar Ahquots were withdrawn
periodically for TAN measurements. -




preferably, based on the feed, | ess than 0.2 wt % of gaseous hydrocarbon
-3 - products is produced. The gases that are produced are primarily water
vapor, CJerr] and CO by virtue of the deconposition of the naphthenic
acids. O her gases that may be produced py the very |low | evel of cracking

i ncl ude light hydrocarbon gases, e.g., Cerr]-Clerr] alkyls or iso-alkyls,
and hydrogen in snmall anobunts. The process of this invention preferably
reduces TAN to |levels of less than about 1.5 ng KOH/ gmoil, nore preferably
| ess than about 1 ny InGsegies@fiexperiments,ar6508FE fractibh pfian Africancerude about

5.1 7 BRSNS R T
00°F to 650°F mterspersed with overnight cool lmg to room temperature for .

three consecutive days. These experiments were carried out at atmospheric
pressure under a nitrogen atmosphere. The heat s_..oak was sequential: first hour
at 400°F, second hour at 450°F, third hour at S00°F, fourth hour at 550°F, fifth
hour at 600°F, sixth hour at 650°F, The'-sample was cooled to room temperature
and allowed to sit overnight before aliquots were taken. Naphthenic acid content
was monitored by TAN initially and after each day. The results are shown in
Table 1 below. |

TABLE 1
Test Day: TAN (mg KOH/gm oil)
0 (initial TAN)  3.02 (1)
1 222 2222
2 1.80, 1.77(2)
3 1.17 1.25(2)

(1) from crude assay
(2) two aliquots taken after each day and mdependently tested

The TAN decreased almost linearly over the course of these experiments.

EXAMPLE 2

In a series of experiments, thermally treated naphthenic acid
decomposition was conducted in open and closed reactors. In the open reactor,
produced gas could slowly escape while in the closed reactor, product gases
were retained. TAN reduction and gas make were determined and results are
shown in Table 2.




DESCRI PTI ON OF PREFERRED EMBODI MENTS Feeds that may be effectively treated
by thi's thermal treatnent process includé feeds containi ng naphthenic acids
such as whol e crudes or crude fractions. Crude fractions that may be
treated are topped crudes (since few naphthenic.acids are present in

400[ err] F - naphtha), atnospheric residua, and vacuumgas oils, e.g.,

650- 1050[ err]F. Preferred feeds include whole and topped crudes and vacuum
gas oils, particularly whole and topped crudes. The feed may be treated at
super - at nospheric, atnospheric or sub- atnospheric pressure, e.g., 0.1 to
100 at nospheres, preferably |ess than about 15 atnospheres, nore preferably
1-10 at nospheres, and preferably in an inert atnosphere, e.g., nitrogen or
ot her non-oxidi zi ng gases. Begayse thermal treat- nent |leads to acid .
deconposi tion, provisions frna ﬁntcgg the ggseous deconposi - tion products,
i.e., H[err]C)vapor CJ er P asewel nlnal cracki ng
products, is appropriate. t 5 especially necessary to conti nuously sweep
away wat er vapor produced in the acid deconposition or indigenous with the
feed to mnimze inhibition of the acid deconposition process. Any |ight
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cracked hydrocarbon products can be recovered by condensation, and, if
‘desirabl e, reconbined with the treated feed. In practice, soaking druns
with venting facilities nay be used to carry out the thernmal treatnent

process.” In a -4- preferred enbodi ment7,- CJerr] and CO woul d al so be
swept away. This sweep gas may be natural gas or other |ight hydrocarbon
gases as may be generally avail- able at refineries or production

facilities. Purge rat as wq he e of

standard cubic feet pgﬁleo‘élPF W‘?‘S&:ﬁ?%‘“}‘gthﬂ"éb%@bﬂ?mﬂiﬁeg%%eous
product s \Aoméabtdueval&nm),edmﬂmfbddﬂis (Seantoilbin EDOEreadeor vohatey,O + CJ err]
partial pressure is below 0.5 psia and the Herr]OQ partial pressure is

bel ow about 0.2 psia. Wile treatnents are time-tenperature dependent, .
tenperatures are pref éFltdieyultmshdmedﬂlagmdbsﬁh@ﬁﬁﬁ@mr’][&Nneﬂumqnwhsr ably

700-800[ err ]aElue;EG,astﬂ&@Etmg that autogenous pressure increases prevented acid
decomposition. A direct comparison between an open and closed system, in
experiments 4 and 5, showed a better than 50% increase in TAN reduction for
the open system over the closed system.

EXAMPLE 3

In another series of experiments thermally treated naphthenic acid
decomposition was conducted in an autoclave to demonstrate the beneficial
effect of sweeping gaseous products from the reaction zone. In experiment Test
1, produced gases were continuously swept away with helium at a rate of 1275
SCF/Bbl while in experiment Test 2, product gases were retained such that the

maximum pressure rose to 100 psig. TAN was determined and results are shown
in Table 3.



(residence tinme at tenperature) tines may vary widely and are inversely
related to tenperature, e.g., 30 seconds & about 100 hours preferably 1-90
m nutes, nore preferably 30-90 m nutes. O course, at any given tenperature
| onger treatnment times will generally result in |ower TAN val ues, while
taking care not to exceed the cracking |evels previously nentioned. As
nment i oned, soaking druns may be enployed to carry out the process either on

a batch or continuous basis. Engineers skilled in the art will readily
envi sage tubul ar reactions to effect the process. The foll ow ng exanpl es
further illustrate the invention, san8lare not neant to be liniting in any
way. EXAMPLE 1 Experinments conduct€dB{n @n open reactor (all, except as
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in ASTM D-2892 or ASTM D-5236. AbdutZB00 grams of a sanple of 650[err]F+
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sanple was rapidly heated to the desired tenperature and held at that
“tenperature for up to six hours under an inert atnosphere, e.g. nitrogen.
Agitation was effected either by bubbling nitrogen through the sanple, and
preferably by stirring with a nagnetic sQérrer bar. Aliquots were withdrawn
periodically for TAN measurenents. -5 - 1n:a series of experinents, a
650[err] F+ fraction of an African crude (Bol obo) vvas exposed to six hour

heat soaks within a t erafure gan from 400 err [Ierr
't er Spor sed with ovel T RIS GORR thes SHRGRAE] £4ction zone
consecut i veresaly in sippificantyimproved TAMraiuction,. %‘.z%qulau&b taandaiat MAN

hour at o0c?) Al °§é@§ﬁu@§f@§ﬁ§§ A5G R OtielR3 VARG Aok Bheeh! '

fourth hour at 550[err]F, fifth hour at 600[err]F, sixth hour at 650[err]F
The sanpl e pRAMPPES4 t0 roomtenperature '

In another series of autoclave expéfiments, the effect of inhibition
by water vapor, in the presence or absence of COy and/or CO was studied with
respect to TAN reduction by thermal treatment. h_The results are shown in Table
4. In each test, the estimated water partial pressure (H20, psia), resulting from
TAN conversion was less than .2 (as distinguished from the added water line).




and-al lowed to sit overnight before aliquots were taken. Naphthenic acid
‘content was nonitored by TAN initially and;af ter each day. The results are

shown in Table 1 below. TABLE 1 Test Day TAN (my KOH/gmoil) O
(initial TAN) 3.02 (1) 1 2.22 2.22 (2) 2
1. 80, 1.77 (2) 3 1.17 1.25 (2) (1) fromcrude

assay (2) two aliquots taken after each day and i ndependently tested The
TAN decreased al nost |inearly over the course of these experinents. EXAMPLE
2 In a series of experinents, thermally treated naphthenic acid
deconposition was conducted in open and closed reactors. In the open
reactor, produced gas could slowy escape while in the closed reactor,
product gases
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were retained. TAN reduction and gas nake were determ ned and results are
“shown-in Table 2. [err] -7 - The cl osed reactor consisted of tubing
bonmbs (25 gmoil in 65 cc reactor volune), or mni bonbs (5 gmoil in 12 cc
reactor’ volune). The results showed thatlli-n cl osed systens no TAN reduction
was achi eved, suggesting that autogenous pressure increases prevented acid
deconposition. A direct conparison between an open and cl osed system in
i % i ncrease. i i

experiments 4 and 5. ghouediBe TP, Wil ho Waicr Vapor adddd'and ChrbS BEide3” '

only resulting from naphthenic acid decomposi'tibn, the highest TAN reduction

of 86.2% was achieved for this set of tests. In Test 2, Test 3 and Test 4, water

vapor added to the sweep gas in increasing amounts resulted in progressively less

TAN reduction than in the base case. In Test 5, Test 6 and Test 7, similar

amounts of water were added along with CO5, CO and COz + CO, respectively.

All three showed lower % TAN reduction levels: compared to the referenced Test

These effects may be readily seen mF igure 1, a plot of % TAN
Reduction vs. H20O added in g/min., using results from Table 4.
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1. A process for reducing the total acid number (TAN) of whole

crude or crude fraction feeds which comprises (a) thermally treating the feedina -

treatment zone at a temperature of at least about 400°F for a period of time
sufficient to substantially reduce the TAN and (b) removing water vapor during
said thermal treating.

2. The process of claim 1 wherein the gaseous reactions products,
CO, CO- and water, are removed from the treatment zone.

3. The process of claim 2 wherein said gaseous reaction products
are removed such that CO + CO», partial pressure, is less than 0.5 psia and
water, partial pressure is less than 0.2 psia.

4. The process of claim 1 wherein the gaseous reaction products,

CO, COy, water vapor and light hydrocarbons, are removed from the treatment
zone.

5. The process of claim 1 wherein essentially all gaseous reaction
products are removed from the treatment zone.

6. The process of claim 1 wherein the feed is a dewatered crude.

7. The process of claim 2 wherein the feed has a TAN in excess
of 2 mg KOH/gm feed.

8. The process of claim 7 wherein the thermally treated feed has a
TAN of less than about 1.5 mg KOH/gm feed.

9. The process of claim 7 wherei__n treatment temperature is at
least about 600°F.

10. The process of claim 7 wherem treatment temperature ranges
from about 600-900°F. ' :
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-9+- The re t sweeping the gases fromthe reaction zone
result in: Wﬂmamu ‘mFoved TAN reduction, 82%relative to an initial
TAN of 5. 3 ; onl'y 45.5% TAN reducti on w i-eved-wi-th _no gas
sweep. EXAMPLE 4-1-n -anot her series of ayoclave experl n*ns“ tHAE€ BEMMeLt of
i nhibition by water vapor, in the presence or absenqe of REI&ce) and/pr CO
was studied wth respect to TAN reduction by thernmal tre%it"?'r’bm‘*"‘ﬁ're-ﬁesul ts
are shown in Table 4. Inl_{gach test, the estimated water partial pressure

(Herr] O, psia), -resuili Ageprosass akichmQ whesrin the treatsent fiawe ranges s
di stingui skasinfabeit | Mina@Aehboat €0 houfie) - -.10°- Terr]

12. The process of claim 9 wherem the thermally treated feed has
a TAN of less than about 1.0 mg KOH/gm feed.

13. The process of claim 9 wheremthefeed is a whole crude.

14. The process of claim 9 wherem thefeed is a topped crude.

15. The process of claim 9 wheremthefeed is an atmospheric
residoum.

16. The process of claim 9 wherein the feed is a 650-1050°F
vacuum gas oil. |

17. The process of claim 9 wherein, based on the feed, less than
about 0.5 wt% of produced gaseous hydrocarbon products are in the gas phase.

18. The process of claim 9 wherein treating pressure is about 1-10
atmospheres.

19. The process of claim 5 wherein said light hydrocarbons are
C1 to C4 hydrocarbons. |
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~In‘experinment Test 1, with no water vapor added and carbon oxides only
resulting from naphthenic acid deconposition, the highest TAN reduction of
86. 2% was achieved for this set of tests. In Test 2, Test 3 and Test 4,
wat er vapor added to the sweep gas in rAfireasi ng amounts resulted in
progressively |less TAN reduction than in the base case. In Test 5, Test 6
and Test 7, simlar anounts of water were added along with CJerr], CO and
Cqerr] + CO respectively. Al three showed | ower % TAN reduction |evels

conpared to the referenced Test 2. 'mgzgﬁéﬁc-ts may be readily seen in

Figure 1, a plot of % TAN Reducti on . '] O added in g/mn., using
bts f Tabl -12- .
results from Tabl e hpRMAL DECOMPOSITION OF NAPHTHENIC ACIDS

Petroleum acids, e.g., naphthenic acids, are removed from crudes
or crude fractions by thermal treatment.




crude or crude
< feed in-a _t_ .__ea

A process for reducing the total acid nunber (TAN) of whole
cti:on feeds which conprises (a) thernally treating the
e at” .a tenperature of at |east 400[err]F and a
100 at nospheres for a period of tinme sufficient to
Aylr > AN and (b) renoving water vapor which woul d
i nhi bit saﬁ TAN:r educti-on-isi mul t aneously during said thermal treating with
a smeep gas.z'i : - range of 1- 'l! t,andard cubic feet per barrel of

T claim1 sai d pr ocess produces gaseous

: Ll a si nul t aneously

11D

S rein said gaseous
fved such that CI»CIIerr] partial pressure, is

. “nater, partial pressureis Iess than 0.2 psia. 4.
cla|n12:mhere|n t he gaseous reaction products, CO CJerr],

) ght h car bons, ‘are renoved fromthe treatnent zone.

|l ess than 0
The 'process

Ty \'
® Water
¢ Water + CO
O Water + CO2

_TANConversion, %

01 015 02 025 0.3
Water, g/min.

T O




erein tlh
he feeblt

@I fromthe treatnent zone.

ih excess of 2 ng KOH/ gm feed. 8.

g -] 13 - 9
tenperatire j§ at: | dast about 600[err]F. 10.

Bt oo
: i i all al | aseous readt _
:claim 2 wherein essentia 6.y Tﬂe process of claim 1

The process of claim2 wherein
The process of e
3 t han about 1.
: reated fédd has a TAN of less
e ! The process of claim7 wherein treatnent
. The process of claim?7 The

h dewat éred crude. 7.

- wherei.n treatnent t
process. of :claim 9

546,202 fled October 2
. “No. 390,729 filed February 17, 1995,

_ : F. 11.
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This gppl_i'_‘cation is a continuation-in-part of U.S. Serial No.
October 20, 1995 which is a coqﬁgﬁgﬁon-m-pan of U.S. Serial

‘present m crude o_iis_‘ - More particularly,
catalytic treatment f; decomposing thes

o envxronment diSposél".iiifSBlems.

This mventlon relates to the decdxgﬁgs’;iﬁon of naphthenic acids
this invention relates to a thermal, non-
e naphthenic acids.

high leve‘l_:s_‘: of petroleum acids, e.g.,

o Thepresence of relatively els
S naphthemc acids, in crude oils or fractions thereof is a bane of petroleum refiners

d_ucers, as well. Essentxally, these acids, which are
éf._ﬁ_cxtent in virtually all crude oils, are corrosive, tend to
s, lead to high maintenance costs, more frequent turn-

therwme be necessary, reduce product quality, and cause

A very s1gmﬂcant amount of literature, both patents and publica-

o t10ns,ex1sts that deal -_y::s:{_'_iﬂi__g_rnaphthenic acid removalby conversion or absorption,

. For example, many a(iiiédi;s
" -to’convert the naphthe

- relatively high naphh Anoth
- .. involves blending off des with high total acid numbers (TAN) with crudes of
One reference,
tion of topped crudes or dj

1 60(

materials can be added to crudes or crude fractions
acids to some other matenal, €.g., salts, that can either
rrosive. Other methodsfifqrij‘xaphthenic acid removal
uding absorption, on zeolites, for example. Additional-
or overcoming naphthéﬁéiﬁcid problems is the use of
in refinery or producer-equipment that will encounter
acid concentrations, nother common practice

wever, being significantly more costly than the former.

t (USP 1,953,353) teachesnaphthemc acid decomposi-
stillates, effected at atmospheric pressure between

0°F-and 750°F; How ver it only recognizes CO3 as the sole gaseous non-
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¥ CHERT -
«about 1 mnute Grst ! 12 The process.--o6f-.¢l.ak-m-9 wher EI A th&
Sthermal ly treatpd|f N jof | ess than ah)o : '- z
The process of .glha ﬁ%@duﬁefﬂgg? nplthe feed is a who Ig

of claim9 wher.-n_l.h the feed is jajtopped crude. 15
wherein the feefl is an atnospherifc residygm 16 i
wherein the feeb—s—a—650ferr] - 11050[err]F vacuuit @as a0t | . dged | LT
process of éﬂﬁ@d wherei n, based on the feed, Iess t han about 0 5 vvt%of
produced gas ydr ocar bon products are in the gas-phase.n18o slife
process of claim9 wherein treating pressure is’ “about--f- 10~ a nﬂsphereg 49—

The process of-claim4 wherein said |ight hydrocarhbons are &)err] to (Jerr]
hydr ocar bons. ] 1. A process for reducing etotalac:dnumber(’l‘ of whole

crude or crude fraction feeds which comprises (a) ther_ma.ﬂy treating the feed ina

treatment 2one at a temperature of at least 400°F ari_d a pressure between 0.1 and 100
atmospheres for a period of time sufficient to sub.s'_t.z__'i:n'tially reduce the TAN and (b)
removing water vapor which would inhibit said TAN reduction, simultaneously during
said thermal treating with a sweep gas rate in the range of 1-2000 standard cubic feet

per barrel of feed.

V 2. The process of claim 1 wherem said process produces gaseous
reaction products, water, CO, CO;, which are removed simultaneously from the
treatment zone. '

3. The process of claim 2 wherein said gaseous reaction products
are removed such that CO+CO,, partial pressure, is less than 0.5 psia and water, partial
pressure is less than 0.2 psia. '

4, The process of claim 2 y wherein the gaseous reaction products,
CO, CO,, water vapor and light hydrocarbons, are removed from the treatment zone.

W 5. The process of claim 2 wherein essentially all gaseous reaction

products are removed from the treatment zone.

6. The process of claim 1 wherei_iilithe feed is a dewatered crude.
7. The process of claim 2 wherei;_"; the feed has a TAN in excess of
2 mg KOH/gm feed. '

8. The process of claim 7 wherem the thermally treated feed has a
TAN of less than about 1.5 mg KOH/gm feed. )

T
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9, The process of claim 7 wherem trestment temperature is at least
about 600°F. -

10.  The process of claim 7 wherem treatment temperature ranges
from about 600° - 900°F, '

11.  The process of claim 9 wherem the treatment time ranges from
about 1 minute to about 10 hours.

12.  The process of claim 9 wherem the thermally treated feed has a
TAN of less than about 1.0 mg KOH/gm feed,

13.  The process of claim 9 whereln the feed is a whole crude.
14.  The process of ¢laim 9 wherein the feed is a topped crude.

15.  The process of claim 9 wherein the feed is an atmospheric

residuum.

16.  The process of claim 9 wherein the feed is a 650° - 1050°F

vacuum gas oil.

17.  The process of claim 9 wherem, i)ased on the feed, less than
about 0.5 wt% of produced gaseous hydrocarbon products are in the gas phase.

18.  The process of claim 9 wherei_ni'tl;eating pressure is about 1-10
atmospheres. ' 8 |

19.  The process of claim 4 v wherein ‘said light hydrocarbons are C; to
C4 hydrocarbons. L
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