., $%€3eFDDETEELHF6~FTFWO 00/ 20530 PCT/ US99/ 727186 _1_ ~3M-K2003 REHI NERY
ATMOSPHERI C PI PESTI LL W TH METHANOL STRI PPI NG FI ELD OF THE | NVENTI ON Thi s
i nvention r &N@095300 reduci ng the corrosivity of corrosive RaINES99I2R184
refinery pipestill while using decreased amounts of steam for atmospheric
pi pestill stripping. BACKGROUND OF THE | NVENTI ON Crude oil refineri eMR 2003
i ncl ude an at nospheric pressure pipestidi.(APS) which fractionat esld

whol e crude oil into various product fractions of different volatility,
i ncluding gasoline, fuel oil, gas oil, and others. The |ower boiling
fractions, i REHINBERY ATFMOSPHER g1 i THMETHANGQI $ TRIPPINAE over ed

fromthe overhead fraction. The fractions with internediate volatility are
wi t hdrawn fromthe tower as side streanms. Side stream products include
kerosene, jet fuel, diesel fuel, and gas oil. The higher up on the colum

t he side st i 1 nore vol atile the product. The heavi est
conponent s m@gg‘mﬁﬁﬁomr bottons stream Stripping with steam
is enployed in atnospheric pipestills to strip bottons and all side stream
products (kerosene, dTlhiscinventen malates toNedincing the coppsivity aftvernogpiec al

pipestill, at pest would be a poor.fractionator, Steam strippi.ng i s used to
Bl ust the Fusles 1eAdelery Rinestiwhile yea epreased amoRRE Ot Heam a1 1 o

downst ream e3$S1:NQ. t .Dr ct specifications, or avoid downgrading a
nor e vaIuab5é8§$%%b8%“§g§36$5P eam has historically been utilized as a
stripping gas because it is available, inert and condensabl e and, thus,
easily separated from hydrocarbons. .26-10-200 6T 26 .'00~ 10:3S FR
ER&E LAW 19 BRACKGROUND QR THIE R VENPION P. Ce US 009922186 n!)~ 26.10. ~~
13 MAR 2003 .2_ U S. 5,169,59 $ discloses a corrosion inhibitor for
refinery overhead streans. Exanple 1 includes nethanol as a carrier for the

corrosion inhibitar. 024, 574.tea s the use of an_ al cohol -.ketone
mxture as a distill aﬁﬁfﬁe PﬁﬂFﬁ{)@?esiW?@?ﬁ%&ﬁ&??@%@ﬁ%’ﬁﬁ%ﬁ s. 68 to
85 wt % net hgmb)_w fiGefled thetWRolBickidd 5il HRYS4Bbus BRIdacP frhctionPop VOl %
of the mxturre’is enployed, BRI EF DESCRI PTI ON OF THE FI GURE The Fi gure

shows a typidifiérennvolatilityt, includingpgsolihe; foelwil, gas i, and efliener The {dwer s t he
petroleumoil,  (2) the desalting unit, (3) and (6)..nefhanol addition

points, (4)ba aghiansaineduding gpphthasfromswhich; gaspling isiderivedaare ( 7)
met hanol ©¢ecovered é(l)Jm gﬁvgr:hc-lz-l'&"’:fra{clﬁ\ég!\%%acﬁons with intermediate volatility

are withdrawn from the tower as side streams. Side stream products include

kerosene, jet fuel, diesel fuel, and gas oil. The higher up on the column the side
stream is withdrawn, the more volatile the product. The heaviest components

are withdrawn in the tower bottoms stream.

Stripping with steam is employed in atmospheric pipestills to strip
bottoms and all side stream products (kerosene, diesel, gas oil). Without
stripping, the typical pipestill, at best would be a poor fractionator. Steam
stripping is used to adjust the front end of each liquid product to optimize the
load to downstream processing, meet product specifications, or avoid
downgrading a more valuable lighter product. Steam has historically been

utilized as a stripping gas because it is available, inert and condensable and, thus,
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easily separated from hydrocarbons.




Z5-182000 TreBnFoN: B FRERERY e of net haABTSRREP 40 SRMABRIZOUIR P uis gesopniss
a refinery atnospheric pipestill stripping process for““s[tri"pbl ng crude oil
for the purpose of reducing the anount of sour water produced in said
pr.ocess. AVENDED SHEET WD 00/20530 PCT/ US99/22186 13 MAR 1D03 -3 DETAI LED
DESCRI PTION OF THE | NVENTION I n the past, atnospheric pipestill strg i 16
with steam has been utilized to strip bogtons and side stream products

(e.qg., kerosene, diesel, gas oil, etc.). Applicants have di scovered that
utilizing pure nmethanol in place of the steamas the stripping gas, or
alternatively utilizi ng a nmet hanol and steam m xture as the stripping gas,

af fords a nudd-S: Ay68:988 disclasess eryrgsiancinbibitorfop refinerny evdrbeddosteamiat
stripping wth nmethanol, of fers several .advant ages.. The .aet hanol can react
with corrosi @%1%12%%@38&?@??“?%‘8?&8%%65?% S8 'PRICHSHuced into the
pi pestill, particularly naphthenic acids form ng non-corrosive nethyl
esters of the naphthenic acids. This is nost beneficial since corrosion in
pipestills is a major BAh2,024574teactes theefiserodizn aldohlekdtone mixtarecdsiaon of
acidity will allow for processingof, | owcost acidic crudes in exjsting
equi pment . A F‘E&%’H&IIW,POV&EE] *_B‘Fm R RGirolgHmy E’raé&“b& “’51%’ El?g'laﬁﬁ Bnt
amount of st caipdified Aie bR, ABwEa, GHTPUNI1od's 96145 otficihnRadyced from the
pipestill. Sour water Is a refinery concern since it accounts for a

si gni fi cant pemploped.of the | oad (approxi mately 55% on the waste water
treatnment plant. 1n light of stricter environnental regulations, any

| esseni ng of waste |loads is beneficial. In the refinery, crude oil is
passed to a dgﬁﬁﬁmmmwﬂ@qw ior to entering the atnospheric
pipestill. In the instant 1nvention, the nethanol would be introduced into

the crude just after the desslter. This allows for nethanol reaction with
napht henic acids in the_ crude during heaf. exgchapge. WO 00/,20530

PCTI US99/ 221 6 13 MA~ Ad&Figure showsnatypiea! introduchinn nfipstrolenm oihindo anay be
utilized as t I DRI : ks . ] r t hanol
and steam nayﬁggéﬁégéfgsﬁ?ﬁ%tp@%@?%& gk%@alﬁgth ﬁ%’ @gggéd({ﬁj ngetfr?n;nf ure, the
rati o of met haddion poiatsg@i)aticat exeharsden(5) 4h dttobspherizipipastill 0akdI(7) pr ef erabl y
about 1:1 to abqut ][10: 1. The nethanol may be mi xed with the petrol eum oil

f ol | owi ng themég’éﬂP FRYVSEYrit, if present, just prior to entering the heat
exchanger. The heat of the heat exchanger will be sufficient to introduce
the nmethanol as a gas or vapor into the atnospheric pipestill unit and to
achi eve est er BUMMARY) OF THE(IN/ENTEON C aci ds contained in the crude. Thus,
t he nethanol and crude will be heated to a tenperature of at |east about
250C, nore preferably at |east about 350C in the heat exchanger. In a
typical refinery, petr gl gsdiGhbthifo Pmetfsadital g.f#m aaﬁﬁ%é n a
heat exchanger pri or tgient efr)‘ih%lg tﬁ?gt nosp %ri c pl plteag?i : é|'.‘1he lI@gnol is
preferably i ngavidacrefinetitatmospherid pipestill sigippimgpraoess foe Strippitgeudeoi for
exchanger or i,n the bo totgiqof thhe at heri ¢ irpgsti l.I . .The net hanol may
|i kewi se be i HGRIRRSEHTIEAGIPEt]E amo isP‘I'I.MItWBPQ Yged ip 5318 PIPCESS hown on t he

Fi gure. However, nore or less ports along the pipestill can be enpl oyed.
Any excess nethanol utilized in the stripping process may be recovered if
desired. Recovery is easily acconplished by the skilled artisan. In the
instant invention, the refinery atnospheric pipestill is

AMENDED SHEET




operated in the typical manner known to the skilled artisan. The only
nodi fi cation necessary to carry out the instant invention is that nethanol
or a net hanwlo mnosist eam m xture be utilized as the strippi ngpOEBES912218he

at mospheric pipestill. 20-') 0-2g00 SOT 26 ,' OP 10:34 FR ER&E Lfaw
19737652529 TO 901149892399446 i P: 0 . US 0099221$6 1 3 MAR 2003; 3 MAR 7003
cr..aa,~s: ~S ,~ ;J22 ~ ~~ . FE Xacor~ 1. A use of methanol or a m xt ure
of nethanol and steamas a ' stripping gas in a refinery atnospheric

pi pestill stripping process for stripping-crude oil for the purpose of
reduci ng the amount of sour water produced in said process. 2. The process

of claim1l y@ﬁr lﬁﬂ\@ﬂﬁ i xture of nethanol and
steam the ratio o anol ﬁoﬂgﬁp ?ﬁ&gl ;'?J‘E?j?f 1:1 to about 100:1. ' 3.
The process of claim 1l wherein the stripping gas is heated to a tenperature
of at |east about 25UC. AMENDED SHEET . A@Q. Ay. A& A . Ae) wi?~ t X ])m +

(val gbl W cal ca] cal colth pabi atmadpheiicagipedtlbsiipbing with sagam hasbeer ¢l c<a
]ca]ca] ca] ca ca] ca] ca] gp&ca] cal.cal] cal + :

) 2% a, D{ upk® oms and s1de-gteeam @&qu,%{eeg akewpens, dhfs,eé,] gas1aib] ca] ca
Jcal] ca] ca] etc])C ﬂppeﬂ Jscha]vC sco]v Jdc t%Lf %Lﬁzﬁn llJl]rg ?nt)thanol m'p ack ofgfhg)
steam as the stripping gas, or alternatively utilizing a methanol and steam

mixture as the stripping gas, affords a much improved stripping process.

Applicants believe that stripping with methanol offers several
advantages. The methanol can react with corrosive acids present in the crude
oils being introduced into the pipestill, particularly naphthenic acids forming
non-corrosive methyl esters of the naphthenic acids. This is most beneficial
since corrosion in pipestills is 2 major concern for the refinery. Likewise,
reduction of acidity will allow for processing of low-cost acidic crudes in

existing equipment.

Additionally, use of methanol would back out an equivalent
amount of steam thereby reducing the amount of sour water produced from the
pipestill. Sour water is a refinery concern since it accounts for a significant
portion of the load (approximately 55%) on the waste water treatment plant. In
light of stricter environmental regulations, any lessening of waste loads is
beneficial.

In the refinery, crude oil is passed to a desalter and heat exchanger
prior to entering the atmospheric pipestill. In the instant invention, the methanol
would be introduced into the crude just after the desalter. This allows for

methanol reaction with naphthenic acids in the crude during heat exchange.
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In the instant invention, methanol may be utilized as the sole
stripping gas. Alternatively, a mixture of methanol and steam may be used as
the stripping gas. In the case of a mixture, the ratio of methanol to steam will be
about 0.1:1 to about 100:1, preferably about 1:1 to about 10:1. The methanol
may be mixed with the petroleum oil following the desalting unit, if present, just
prior to entering the heat exchanger. The heat of the heat exchanger will be
sufficient to introduce the methanol as a gas or vapor into the atmospheric
pipestill unit and to achieve esterification with the organic acids contained in the
crude. Thus, the methanol and crude will be heated to a temperature of at least
about 250°C, more preferably at least about 350°C in the heat exchanger. In a
typical refinery, petroleum oil is passed to a desalting unit and then a heat
exchanger prior to entering the atmospheric pipestill. The methanol is preferably
introduced after the desalting unit and before the heat exchanger or in the bottom
of the atmospheric pipestill. The methanol may likewise be introduced along the
pipestill. Two such ports are shown on the Figure. However, more or less ports

along the pipestill can be employed.

Any excess methanol utilized in the stripping process may be
recovered if desired. Recovery is easily accomplished by the skilled artisan.

In the instant invention, the refinery atmospheric pipestill is
operated in the typical manner known to the skilled artisan. The only
modification necessary to carry out the instant invention is that methanol or a
methanol and steam mixture be utilized as the stripping gas in the atmospheric
pipestill.
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1. A use of methanol or a mixture of methanol and steam as &
stripping gas in a refinery atmospheric pipestill stripping process for stripping
crude oil for the purpose of reducing the amount of sour water produced in said

process.

2. The process of claim 1 wherein when said stripping gasisa
mixture of methanol and steam, the ratio of methanol to stcam is about 0.1:1 to
about 100:1.

3. The process of claim 1 wherein the stripping gas is heatedto a
temperature of at least about 250°C.
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