PROCESS FOR "HYDROGENATI VELY TREATI NG PETROLEUM DI STI LLATI ON RESI DUAL O LS
Fhis invention relates to a hydrogenative treatnent process for Ag PQQ g
petroleumdistillation residues. Mre specifically, the inventio

directed to such a process in which petroleumdistillation 5 reS|dues are
magnetically treated to renove ion contents therefromprior to

hydr ogenative treatnment. As has been connnnlﬁ.practlced in the art of

petroleun1refinin%, dual oils resulting from atnospheric or vacuum
distillation of a &‘iﬁ@%eﬁ%l*&%oﬁ%ﬂ ég—éf TREATING REFRILEIY ng,

desul furization amisRiesATEACt RBSIDUABNOPBSSage t hrough a fixed-bed
‘hydrogenation reactor. In nbost cases, such residual oils contain

consi derabl e proportions of particulate iron or iron 15 conpounds which
emanate during the transport of .a crude oil froma shipping tanker through
storage tank and delivery pipe lines to a distillation plant. Such iron
impurities tend to deposit on a catal yst bed or in between individual

catal yst particles, resulting in

This invention relates to a hydrogenative
treatment process for refining petroleum distillation
-residues. More specifically, the 1nvention is directed
to such a process in which petroleum distillation

S residues are magnqtically treated to remove ion contents
therefrom prior to hydrogenative treatment.

As has been commonly.practiced in the art of
petroleum refiﬁing. residual oils resulting from
atmospheric or vacuum distillation of a crude petroleum

10 oil are subjected to cracking, da#ulfurlzation and other
reactions upon passage through a fixed-bed hydrogenation
reactor., | '

In most cases, such residual oils contain
considerable proportions of particulate iron or iron

15 compounds which emanate during the transport of a crude
oil from a shipping tankar.thrdugh.storage tank and
delivery pipe lines to a distillation plant. Such iron
impurities tend to deposit on a catalyst bed or in

between individual catalyst particles, resulting in



2 plugged up reactor or deteriorated catal yst. Plugged up reactor would
often lead to objectionably increased pressure to a point where the plant
coperation has to be discontinued. Particulate iron inpurities present in 5
petroleumdistillation residues are usually of the order of 0.1 - 20
mcrons in size, too small to be renoved by relatively large nesh filters
comonly used at petroleumoil refineries= There may be consi dered several
alternatives for 10, renpving the iron bggg;%ties from petrol eum resi dual

oils to be treat eo‘.’l"G’P@%_ﬁl Fe3gtaen, s ORateds Fare k. sHLHIGRI D | ter
cloth or paper, bute  {ibliig ¢ &N Yelad eaga%gﬁﬁﬁusgxgﬁ%uﬁssﬁeasy to
ce no urtable

get clogged and very tedious to replace, and n or 15
application in petpdsuurer €bi 8i jsint)@hQrEBEhé iF1 antUdPa Pt idnS hagNeb ke

Anot her alternative would be to use a centrifugal separator, but this is
practical ly infeastipeontinyedw Ragtisudatacitomlimgudidies attesmak in
limtations. 5 petroleum distillation residues are usually of the order
of 0.1 - 20 microns in size, too small to be removed by
relatively large mesh filters commonly used at petroleum
oil refineries. | |
There may be considered several al;ernatives'for

10 removing the iron impurities from petroleéum residual
oils to be treated. One would be to use a fine mesh
filter such as a filter cloth or paper, but such filters
entail large pressure loss, are easy to get.cloggod and
vary tedious to replace, and hence not suitable for

15 application in petroleum refining where massive crude
oil is handled. Another alternative would be to use a
centrifugal separator, but this is practically
infeasible in view of its structural and operational
limitations.

20 In U.S. Patent No. 4,836,914 and Japanese
Laid-Open Patent Publication No. 62-54790 thers is
disclosed the use of a high gradient magnetic sep;ratot
for iron removal. While the disclosed device can be
successfully operated for certain initial periods of

25 time, it has been found that the efficiency of removal

of iron contents in a petroleum residual oil declines

 progressively with time chiefly due to fouling of the



20 In U.S. Patent No. 4,836,914 and Japanese Lai d- Open Pat ent

Publ i cati on No. 62-54790 there is disclosed the use of a high gradient

. magnetic separator for iron renoval. Wile the disclosed device can be
successfully operated for certain initial periods of 25 tinme, it has been

found that the efficiency of renoval of iron contents in a petrol eum

residual oil declines progressively witfy 8i Tre chiefly due to fouling of the
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deposited thereon in netic resent “rnvention

provi de a procesgoneinly i uRpabl ved Hereahi [0 MY maLREFIOidiedigsti |l ation 5
resi dues which will elimnate or alleviate the foregoing difficulties of

the prior art. Mre spthefpasseng loventiioncaeeks tics ptovbdd e proceapr ovenent s
in and relating to the last-nmentioned prior art alternative relied on the

use of a high grd@FeA¥dies elE teantingopetralenm ohli diatildptioRies in a
5 residues which will eliminate or alleviate the foregoing
difficulties of the prior art.- _

Méro SQQciflcally, the invention is directed to
imﬁrovements in and relating to the last-mentioned prior
art alternative relied on the use of a high gradient

10 magnetic separator, in which iron impurities in a '
petroleum residual oil to be treated that are liable to
deposit on a ferromagnetic fllle; in the separator will
be washed awéy efficiently at predetermined intervals
thereby maintaining continued iron removﬁl operation.

15 Accézdlng to the invention, there is provided a
process for hydrogenatively treating petroleum
distillation residual oils containing greater than S ppm
iron impurities which comprises treating the residual
oil at a temperature in the range of room temperature to

20 400°C by magnetically attracting the iron impurities
onto & ferromagnetic filler at a maénetic fiqld strength
in the range of 500 to 25,000 gausses generated in a
high gradient magnetic separator: washing the
ferromagnetic filler at predetermined intervals with a

25 washing liquid selected from the group of a paetroleum
distillation residual oil, a hydrogenated fraction

thereof and distillation bottoms of such hydrogenated



petrol eumresidual oil to be treated that are liable to deposit on a

ferromagnetic filler in the separator will be washed away efficiently at
: predeterm ned intervals thereby mai ntaining continued iron renoval
operation. 15 According to the invention, there is provided a-

process for hydrogenatively treating petroleumdistillation residual oils
containing greater than 5 ppmiron inpurLtiQ§ whi ch conprises treating the
residual oil at a tenperature in the range of roomtenperature to 20 [err]

by magnetical |y afdactdion?gahdesubisdqueABLY i utTecRihg end WHuaREPStee il ler
at a magnetic field strength in the range of 500 to 25,000 gausses

generated i n a higgsiguadi ehl wadisedcbed iyduogenavishi tupatthenter r onagneti ¢
filler at predeternine& i nterval s mﬁtg?a 25 washi n iquid selected from

|
the group of a petrole BRapRYS 120d ok Es??ﬁﬁﬁtsoFPg %; e8gehathal fraction
thereof and di sti{didedBaDRiiP e BorRlE ldUalA9807EEh tne Fo1bdFtd O and

subsequently subjecting the t
5 detailed description taken with reference to the

accompanying drawing.
BRIEF DESCRIPTIOR OF THE DRAWING
Figure 1 is a process flow diagram schematically
illustrating the process of the inveation.
10 DETAILED DESCRiPTION OF THE INVENTION
It has now been found that {ron depdsits on a
ferromagnetic filler in a high gradient magnetic
separator can be effectively washed away by means of a
selected class of washing liquids. Such washing liquids
15 eligible for the purpose of the invention are typically
petroleum oil distillation residues including such
residues Eurther'hydrogenatad"cr_diatillation bottoms of
such hydrogenated residues. '
The term petroleum oil distillation residue or
20 residual oll as used herein designhtes atmospheric or
vacuum distillation residual oils of a petroleum crude
oil, mixtures or deasphalted producte thereof. Such
distillation residual oils are prone to capture fine
particle of iroﬁ or iron compounds such as iron sulfides
25 or iron oxides during transport or'storage which tend to
concentrate even as high as to about 10 - 1060 ppm and

which range in particle size from 0.1 to 100 microns,



residual oil to fixed-bed hydrogenation treatnent. The above and ot her
objects and features of the invention will be better understood fromthe
+following 5 detail ed description taken with reference to the accompanyi ng
drawi ng. BRI EF DESCRI PTI ON OF THE DRAWNG Figure 1 is a process flow

di agram schematically illustrating the process of the invention. 10

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 14 ¢has now been found that iron
deposits on a ferromagnetic filler in a high gradient nagnetic separator
can be effecti verpdonshadchndessy thean20 aficzossl ect ed cl ass of washing

liquids. Such mashing | i quids 15 eligible for the purpose of the invention
are typically petrol eGhf or4ohi9r@RLeaE | BAANELdFoRRAGATORUHERG Ludher esi dues

further hydrogqu&gqhﬁaaﬁg }44%£§hk9nw fﬁt‘DQ§r9£2§§H§lingiFﬂ§Paied resi dues.

The term petrol eum Oi _ on residue or residual™oi | as used
herei n desi gnat efapablesefejdrerdt ingCLhirelicalinl! atdruaibREi S&iaaghiehicof a

petrol eum crude oil, m xtures or deasphalted products thereof.” Such
distillation %edildids aslbigh @axfoes 100 cal0dr eof20v®00 x 103
gausses/cm. The ferromagnetic filler is in the form of
a mass of small-gage ferromagnetic wirés such as a steel
wool, a steel net or an expanded metal having a mesh
size of from 1 to 1,000 um. Preferred examples include
10 cut wires measuring from 0.0l mm to 2 mm iﬁ diameter and
from 0.1 mm to 30 mm in length, steel beads of 0.5 to S
mm diameter and cup-shabed metal strips of 0.1 to 5 mm
diameter which are sold under the tradename of Bristo C
by Japan Metallurgy Industries Ltd., the last-mentioned
15 example being most preferred for the purpose of the
invention. | _

Iron impurities in the distillation residual oil
can be removed by magnetic attraction onto the
ferromagnetic filler as the oil is passed through the

20 space of magnetic Eields being generated in the
separator. '

Optimum operating parameters for the high gradient
magnetic separator may be chosen depending upon magnetic
field strength, olil linear velocity, oil temperature,

25 type and size of iron particles to be removed. The
strength of magnetic fields to he generated around the

ferromagnetic f£iller ranges generally from 500 -to



particle of iron or iron conpounds such as iron sulfides 25 or iron oxides

during transport or storage which tend to concentrate even as high as to

*‘about 10 - 100 ppm and which range in particle size from0.1 to 100

m crons, predom nantly | ess than 20 m crons.
separator used in the invention is designed wwth a ferromagnetic filler
capabl e of generating therearound a gradi &nt of magnetic 5 fields as high

as from 100 x [er 2 0 S /em. The ferromagnetic filler
in the form of azrr?]égge(')fQg%q'laiﬁégggt%;iréﬁrégﬁ%t}%’%or'e_g‘%%c%eegr&b%?eel
wool , a steel netfrem anoempﬁn¢gdooe?éusgggylngh@ gﬁﬁﬂrgtggbcgfigﬂgnll to
nclude 10 cut wres neasuring fromaO0.01
nmto 2 nmin di déstéllabtor resiudl bl @n30nery it ItRBOhignsdiRel beads of
ﬁ-shaggd metal strips of 0.1 to 5 nmdi aneter

1,000 [err]. Preferred exanples

0.5 to S mmdi aneter and cu
which are sold ufS@REARer ¥

ﬁ%QQeLgﬁigfY?ﬁBEOdiagéic.exanple bei ng nost preferred for

I ndustries Ltdy,
t he purpose of t
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The linear velocity of the residual oil passing
through the magnetic field space is 0.l cm/sac. to 50
cm/sec., preferably 1.0 cm/sec. to 50 cm/sec., and
should be reduced more the lowar the rate of
magnetization of or the smaller the size of ironl
particles to be separated.

According to the invention, the petrolsum ofl
distillation residues aftar being removed of iron
impurities will be subjected to a fixed-bed
hydrogenation tréatmnnt at elevated temperature and
pressure such as for desulfurization, denitrification
and hydrogenative cracking. The fixed bed has a solid
catalyst comprising a hydrogenation metal component such
as a Group XIII and/or Group VI metal or metal compound
including cobaltfmolybdenum. nickel-molybdenum,
nickel-tungsten, cobalt~-molybdenum-nickel and platinum
supported on a porous material such as alumina,
silica-aluﬁina or silica-magnesia.

The hydrogenation reaction according to the
invention is effected at a temperature in the range of
about 300° - 480°C, a pressure in the range of about 50

- 200 kg/cm2, preferably about 75 = 150 kg/cm2G, a

The hi gh gradi ent magnetic

i's



invention. lron inpurities in the distillation residual oil can be renoved
by magnetic attraction onto the ferromagnetic filler as the oil is passed
‘t hrough the 20 space of nagnetic fields being generated in the separator.
Opti mum operating paraneters for the high gradi ent nagnetic separator may
be chosen dependi ng upon magnetic field strength, oil linear velocity, oi
tenperature, 25 type and size of iron paltiecles to be renoved. The

strength of magnetic,fieldg to be generated around the ferromagnetic filler
ranges gener a-lly‘ﬁ?“z%ﬁE é?ﬂj"-'tié’ spage ,‘ﬁﬁﬁ’ei‘éﬁi‘fﬂ Vi the Taeg® afo 10, 000,

more preferably Ghom 2 00%d a00nPOD, GAEIE RN AATRERAL U] Gl L

distillation residual oil on entry e nag separ at 55 i Sthe

range of room teﬁpb}’@fwﬁﬁdlﬂﬂﬁoertﬁﬁekah{;é/ Jeerarbbueowgu ]zdoBBe | i near

velocity of the residual oil passing through the magnetic tield space is

0.1 cnmsec. to 58I/1. The oil that has been thus hydrogenatively
5 treated will be subsequently fractionated by
distillation into certain classes of distillates and
bottoms. _

According to an important aspect of the invention,
the ferromagnetic filler is cleaned by means of the

10 afore-mentioned washing liquid for a time ienghh of 1
minute to 6 hours, preferably 1 minute to 30 minutes at
a liquid temperature of atmospheric temperature to
350°C, preferably atmospheric temperature to 200°C, at a
liquid linear velocity of 0.1 = S0 cm/sec., preferably 1

15 = 10 cm/sec. and in the absence of magnetic fields, |

The invention will be further described by way of
example with reference to the accompanying drawing which
schematically illustrates the flow of a feedstock oil
through the various stages of t:eatmen£ according to the

20 process of ihe invention.

The feedatock oil, i.e. petroleum distillation
residual oil, is fed through line 1 into a high gra&iant
magnetic separator 10, in which instance a valve 2
upstream of and a valve 3 downstream of the separator

25 ave open and the remaining ON-OFF valves 4, S and 6 are
' closed. The feedstock oil on passage through the

separator {s removed of its iron impurities to some



cmsec., preferably 1.0 cnisec. to 50 cnisec., and should be reduced nore
the lower the rate of 10 magnetization of or the smaller the size of iron
‘particles to be separated. According to the invention, the petrol eum oi
distillation residues after being renoved of iron inpurities will be
subjected to a fixed-bed 15 hydrogenation treatnent at el evated tenperature
and pressure such as for desul furization, gdenitrification and hydrogenative
cracking. The fixed bed has a.solid catal yst conprising a hydrogenation

met al conponent s&%mtasarul @edbpinga |a ydtogeative Yreawtait anigerol
conpound 20 |nclug E@It nol denu ni ckel - nol ybdenum

ni ckel -t ungst en I yﬁaén "rﬁté’ﬁ I °H‘|o"b-!sattr’-'ﬁah¢%0pﬁp(§ﬂféhlebn a

porous nateri al ?é‘?l\vﬁ? ﬁnlérgni‘nt(? @21’7 a oroéﬁhﬁlilfoaﬁpgg gl a, The

hydrogenation reacti-on accordi ng a§ a
tenperature in tBeagereatdd QHQHta[ﬁrth di&@f!ﬂaueaeprsfss%léro%d' n the range of

about 50 - 200 [err], preferably about 75 - 150 [err],
5 distillate 11 and bottoms 12.

The amount of iron impurities being deposited on
the ferromagnetic filler in the separator 10 increases
progressively as the operation continues to a point
where the efficiency of 1fon removal by the separator 10

10 declines sharply. At this time point, the valves 2 and
3" are closed and ihe valve 4 is opened to allow the
feedstock oil to flow through a bypass line 13. The
valve 6 is then opened to introduce the washing liquid
through 1ine 14 at a velocity of 1 cm/sec. - 10 cm/sec.

15 immediately followed by switching off the magnetic
fields. The valve 5 is also opened to discharge the
washing liquid, which has washed the particulate iron
deposits off the filler, through line 15. About 10
minutes are required to resume no:mal operation of the

20 systen. |

Inventive BExamples 1 - 3 and
- Comparative Examples 1 ~ 2

A feedatock oil, i.e. a petroleum vacuum residual
oil was treated with the use of a high gradient

25 electromagnetic separator "SALA-AGMS" (registered
trademark) under the following conditions:

Strength of magnetic filed: 3.0 killogausses



-7- liquid hourly space velocity (LHSV) in the range of about 0.1 to 10
[err], preferably about 0.2 - 4 [err] and a hydrogen/oil ratio in the range
of about 100 - 2,000 NI/I. The oil that has been thus hydrogenatively 5
treated will be subsequently fractionated by distillation into certain

cl asses of distillates and bottons. According to an inportant aspect of the
i nvention, the ferromagnetic filler is ti®aned by means of the 10

af ore-ment i oned masQ#ng Iiﬁg'difor aat&ne ength of 1 mnute to 6 hours,
preferably 1 ninute¥8°35 8 IRREY *at 240 T A®F *t enperat ure of at nospheric

tenperature to [errhamBaphEi@®! Y gt mpggéeric tenperature to [err], at a
liquid linear velocity of 0.1 - 50 cnisec., preferably 1 .15 - 10 cni.sec.

and in the absence @fildegnetic fial dBridte 0 Meaptsivdped meth® &t igwy
descri bed by way of exanple with reference to the acconpanying draw ng
whi ch schematical |y i Thasfeedstockholl| bhusitrgateddtendiconi rempyaligh t he

various stageg of,d 'usiebia A% NydeBde hde fv° 232 PROFEST R ot OSealyit ' O™
comprised of an‘alumina carrier having supported thereon
5 percent by welight of each of Mo, Co and Ni under the
following conditions:
Reaction temperature: 400°C
10 LHSV 1 0.3 hr-l
Hydrogen partial pressure: 120 kg/cm?2:

The initial rate of iron removal was 60%,.which
over a period of a few hours declined to about 408, when
the washing operation of the filler was started with the

15 introduction of a washing ligquid (shown in Table 1l).
The washing operation was conducted under the following
conditions:

Linear velocity of washing liquid: 2.0 ecm/sec.
Temperature of washing liquid: 150°C

20 Washing time length: 10 minutes

The extent to which the iron impurities have been
washed away was determined by the rate of iron removal.
efficiency recovered upon re-start of the washing
operation with the results shown in Table 1 which

. 25 demonstrats superiority of the inventive washing liquids

to the comparative counterparts.



The feedstock oil, i.e. petroleumdistillation residual oil, is fed
through.line | into a high gradient magnetic separator 10, in which
‘instance a valve 2 upstream of and a val ve 3 downstream of the separator 25
are open and the remaining ON-OFF valves 4, 5 and 6 are closed. The
feedstock oil on passage through the separator is renoved of its iron

I mpurities to sone -8- extent and sentldnto a hydrogenative treatnent
unit 20 via line 7. The feedstock oil thus treated is further fed via line
8 into a distillation colum 30 where ZaRla ¥ractionated into a first
distillate 9, a second 5 distillate 11 and bottons %2. The anount of iron

i mpurities being deposited on theyfgg 9 ggetic fig % 5;W?ﬂphér€%parator 10
i ncreases progressively as the operéa,ttl.og?conti nues 't &h&: P where the

0

efficiency of iron renoval by theée 10 10. ly. At this
time point, the vallirsen2ized 3 cyrogeastiewd the valve 4 is opened to
al | ow t he Example 1 bottoms of vacuum 6
5 residual oil
Inventive vacuum residual oil 57
Example 2
Inveative atmospheric
Example 3 residual oil SS
Comparative étraight~run naphtha 44
10 Example 1 -
Comparative stralght-run gas oil 46
Example 2

Inventive Examples 4 and 5
15 The washing operation according to the invention
was conducted with the same magnetic separator as used
.in the preceding examples and with the use of two
different types of ferromagnetic filler; namely, Bristo
C and expanded metal for comparison purﬁoaes. under the
20 following conditions. | |
Removal of iron impurities (in vacuum residual oil)
Strength of magnetic field: 3.0 killogausses
Linear velocity: 2.5 cm/sec.
Temperature : 25°C
25 Washing of filler
Washing liquid : hydrogenation bottoms of vacuum

residual oil



feedstock oil to flow through a bypass line 13. The valve 6 is then opened
to i ntroduce the washing liquid through line 14 at a velocity of 1 cnisec.
:- 10 cm'sec. 15 imediately followed by switching off the magnetic fields.
The valve 5 is al so opened to discharge the washing |iquid, which has
washed the particulate iron deposits off the filler, through |ine 15. About
10 mnutes are required to resune nornmat Mperation of the 20 system

| nventive Exanples 1 - 3 and Conparatiye Exanples 1 - 2 A feedstock oil,

i .e. a petrol eum vaculrtPPRE; TR K mgsot 3B€cd with the use of a high

gradi ent 25 el ectromagiabhfaSGRA’ at Qr 1 - HGVS" (regi stered trademnark)
under the follow ng cpn@%??%ns: Strength of magnetic filed: 3.0
kil l ogausses -9- Litneake¥@l€¥ idfy iros. ferdWalcsnd TEINMNRrakEsRing are [ 1]
shown in Table 2 below.
. .
Table 2
Init{al Rate
of Iron After-wash Rate
Removal . of Iron Removal
Filler (wt, %) {we. &)
10
Inventive Bristo C 63 63
Example 4 '
Invehtive Expanded 60 57
Example 5 metal
15
20

28



Filler : Bristo C (cup-shaped netal strips) The feedstock oi
thus treated for iron renoval 5 was subjected to hydrogenative treatnent
‘with a catal yst conprised of an alum na carrier having supported thereon 5
percent by wei ght of each of Mo, Co and Ni under the follow ng conditions:
Reaction tenperature: [err] 10 LHSV : 0.3 [err] Hydrogen partial .
pressures 120 [err] The initial rate of- il2onm renoval was 60% which over a
period of a femlggrgé declined to about 40% when the washi ng operation of
the filler was & B with the 15 introduction of a washing liquid (shown

in Table 1). The vvash}_ng_,p ggg%gnﬁw%mggggég%#}gg eEQ?nérC’l | owi ng

condi tions: Linear velocit shing~liq see. Tenperature of
washi ng |iquid: peeeolewd) distillashomnrdsidallcoglid conkdiRiAG Rfealize eXt ent

to which the iron inpurities have been washed away was determ ned by the
rate of iron refbdeal Seppm dizanc impucivias whigbnconpines: todating waddi ng
operation wi th %Q%t&&&f'éiﬁ.%RP%PtLEbJ¥§¥d%eliﬂhLﬁi‘range of roonm
5 temperature to 400°C by magnetically attracting said
iron impurities onto a ferromagnetic filler at a
magnetic field strength in the range of 500 to 25,000
gaﬁsses.genetatad in a high gradient hagnetic separator;
washing said ferromagnetic filler at predetermined

10 intervals with a washing 1liquid selected from the group

) of a petroleum distillation residual oil, a hydrogenated
fraction thereof and distillation bottoms of such
hydrogehated fraction; and subsequently subjecting the
thus treated residual oil to fixed-bed hydrogenation

15 treatment.

" 2. A process as defined in claim 1 characterized
in that said iron impurities are deposited on said
ferromagnetic filler from said residual oil flowing at a
linear velocity of 1 - 5 cm/sec.

20 3. A process as defined in claim 1 characterized
in that sald ferromagnetic filler is selected from the
group of cut wires measuring 0.0l mm - 2 mm in diameter
and 0.1 mm - 30 mm in length, steel beads of 0.5 - 5 mm
in diametar and cup-shaped metal strips of 0.1 - 5 mm in.

25 diameter. '

4. A process as defined in claia 1 characterized

in that said ferromagnetic filler is washed in

AR



25 denonstrate superiority of the inventive washing liquids to the

conparative counterparts. - 10 - Table 1 After-wash Iron Wash Liquid
‘Renoval Rate (wt. % (wt. 9% Inventive hydr ogenat i on
Example 1 bottonms of vacuum 60 5 : :
-residual oil Inventive vacuun1resiqub Qi | ' 57 Exanple 2

I nventive at nospheri ¢ Exanple 3 esi dual oil 55
Conpar ative st ra@r@bhewﬂemaém:hafor a time44:eﬂ€th of Exan@beuﬁnmﬂoar ative
straight-run gas oil Exanple 2 Inveniive Exanples 4 and 5

with said washing liquid fed at a linear velocity of 1 =
10 cm/sec. and & temperature of from atmospheric

temperature to 200°C.

10

15

20

25
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15 The washi ng operation according to the invention was conduct ed
with the sane nmagnetic separator as used in the precedlng exanpl es and with
:the use of two different types of ferromagnetic fill b C
and expanded metal for conparison purposes, under t gHi® SHEET Hify
condi tions. Renoval of iron inpurities (in vacuumr si duaRERLACEDSt r engt h of
magnetic field: 3.0 kill ogausses Linear™ Jé|OC|ty 2.5 Cnmisec. lenperature
[err] 25 Washing of filler Washingyd %?#§ . hydrogenati on bottons of
vacuum r esi dual oil Li near veIOC|ty cnmisec. Tenperature . [err]

The results of iron rennvakoenst'bnhla!nnuéﬁwmmgvgntefﬂgxwmsbn Tabl e 2 bel ow.
5 Table 2 -

PETROLEUM DISTILLATION RESIDUAL OIﬂS

A process is disclosed for refining distillation
.residual fractions of a crude petroleum'oil. The
process employs a high gradient magnetic separator for
magnetically depositing iron impurities from such

S distillation residual oil onto a ferromagnetic f£iller in
the sepérator. The ferromagnetic flller is cleaned at
predetermined intervals by a selected class of washing
liquids so that the refining operation can.be carried
out continually.
10

15

20

25



<

Initial Rate of 1ron Aft er-wash Rate Renoval of Iron Renoval "~
Filler (Wm. % (m. 9% 10 Inventive Bristo C 63
‘63 Exanple 4 Inventive Expanded - 1790 . 57 Exanple 5

metal 15 20 25 12 - CLAIMS: 1. A process for hydrogenatively treating
petroleumdistillation residual oils containing greater than 5 ppmiron

i mpurities which conprises treating said residual oil at a tenperature in
the range of room5 tenperature to [err] by magnetically attracting said

b

0w




-iron inpurities onto a ferromagnetic filler at a magnetic field strength in
t he range of 500 to 25,000 gausses generated in a high _gradi ent nagneti-c.

- separator; was netic filler at predet ?T@?‘dﬁﬁ—%
with a washing || 1H8i {om the group of a pet ‘#P§f‘f§tNTlﬁfﬁﬂTo
residual _oil.,. g hydr BEBWESH frac tion thereof and distff|]ati ondbf€T

such hydrogenated fraction; and subsequ‘énH y subj ecti g thus-t+.ea .ed

.residual oil to fixed-bed hydrogenat’i OR atnment. 2. A proc

defined in claim1l1 characterized in that salrd iron inpurities are deposited
on said ferromagnetic fil procts®RcraHEEDRESENNavEOY| TREAWNRD at a | i near
velocity of 1 - 5 cmsec. 20 3. A process as defined in claiml

characterized in that sai BEtB@k%@iéﬂbuﬁﬂdﬂeREBiDm etmsd from the group
of cut wires nmeasurin nm.in dianeter and 0.1 mm -

tength, steel beads o% @receg? *ﬁnqiﬂ"AF’&%tfé’F sréiging sq“f-éﬁééllﬁb’e% m?t Ir| ps
of 0.1 - S mmi rr:rﬁcﬁﬁnﬁgﬁ{:tiélns %fproggéf t@%&.wﬁdo ln Cllrﬁbm L

characterized i sai erronagnetic 'S Was
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ABSTRACT - )
PROCESS FOR HYDROGENATIVELY TREATING
PETROLEUM DISTILLATION RESIDUAL OILS

A process is disclosed for refining distillation
residual fractions of a crude petroleum ocil. The
process employs a high gradient magnetic separator for
magnetically depositing iron impurities from such

5 distillation residual oil onto a ferromagnetic £iller in

tha separator. The ferromagnetic filler is cleaned at
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N~ liquids so that the refining operation can. be carried
out continually.
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