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IZESCRI PTION = " . HOLE TRANSPORTI NG NATERbﬁT -
*Field of the Invention The pr esent I nven szqnat%s
to hole 5 transporting materials which are excellent in filmformng

property, flexibility, optoelectronic function and the IEO@

The hole transporting materials of the present I nventi onvare useful -
as an organic hole transporting 10 natérial which can be used for

el ect r ophot ogr aphi c phot orecgi;e@gf%a@,gani c el ectrol um nescent
devices, thin ~ filmtransistors, rectifying devices and the |ike.
Background Art . Cenerally a material wth a hole drift

mobility 15 such as a | ow nol ecul ar pi gnment "has been dispersed in a

bi nder resin to produce a hole Inﬂgm?mLmsmari al useful for an
el ect r ophot ographiceggo eceptor_ or the, lijke,.. However, this
procedure entail SM @é&r@ﬁﬂmprgumg the yield ofjlighter-¢0mpopents oper t i es
arising due to precipitation. 20 and/or grystallization of a pignent.
Si nce organic el ect raplhﬁqﬁégﬁm@ngE%%Of@&qu%umzﬁeaw h hole drift

nmobility, a pignent or the |ike Js,.forned. i nt o filmby a vacuum
depositi on nethod w t hout u%&&ﬁdénveusegmthe m&thoda : _

Background of the Invention

Field of the invention |

This invention relates to an improvement in oil refining process.
In particular, this invention relates to a method to improve remarkably
the yield of lighter components in a reﬁﬁing process of heavy oils
without. any necessity to chahge details of the existing oil refinery
plants. '

This invention relates also to an additive for increasing the yield
of lighter components in the oil refinery process.

This invention also relates to a novel use of a compound (I)
having at least one mercaprtoalkylthio group: HS- CnHopy - S -, in
which "m" is an integer of 2 to 4.

Description of related art
One of objects of oil refinery is to increase the yield of lighter
components such as kerbsene and gas oillwhich are much value added
~ products comparing to heavier components which are less value added
products. In fact, in actual oil refinery processes, heavier components
such as residual oil from atmospheric distillation column is heat-treated
in vacuum distillation colunin, thermal cracking unit or visbreaking unit

to obtain lighter components. These processes and apparatuses are well-



-2- bi nder resin. However, this procedure necessitates a

‘| arge-scal e vacuum device and entails a | ow productivity. Furt her the
procedure suffers a problem of property, degradation owing to
crystallization of a pignent. 5 Researches. are wunder way

to discover hole transporting polyner materials which are free of

t he f oregoi ng drawbacks, nanely vhi ch are capable of mtigating

t he properkposenr ardt iave dedcribededsy mankyorbooks,o forf ekample “World
Pol ysi | anes, because of their hole drift nmobility, have 1 attracted

attenti on Encychopedial' A3, Heibomasha,al366,qy 23G7254. i nvesti gat ed.

However, while conventional_  polysilanes such as . .

met hyl pheny! pol Y319 Filde@ ilbghtcéncmm@wlqm bedinoreased by ang (as
hi gh 10- 5 /V.s),.th l.Lysi ve 15 [

oS80 raioh: ettt EshBREE WETEY HSSexis olafiongof
char ge gonSPRrRtt teierafucdiue dié hedfing Woiss canst i ESuble/dl GrFmet o a

| ysi l | RN VSj ' hayge l.gh. hale drift
obi ity aOF Sokes shich B o0 JDite lls B chlathd it lot hday

group e)ﬁ%lfdh sphleéwqg;lrgg% Fregienf' gcw 'br%dmﬁ%tgﬂ' %i&ﬁ&gq%&r

havi ng phenyl grdup or the e entarl pro nms of* show

fil mform naaintenanty. dlie paticabar, inl 8 ¢lsey of thermal drabRin} proklsd dfi | M
and creating cracks for their low 25 flexibility, failing to show a good
hol e drift huavy oily heating tubes in a heating furnace are seriously contaminated
' and are choked with deposited cokes, so that prbduction plant can not be
operated continuously for longer time but must be stopped frequently
for cleaning. -

Due to this problem, actual oil refinery plants are compelled to be
operated at relatively lower operation temperature than such ideal
operation temperature that assure higher yield of lighter components. |

- In other words, operation temperatu:é can not be elevated above. certaiﬁ
limit.

Inventors fbund, surprisingly, such a fact that the yield of lighter
components can be increased remarkably by incorporating an additive
having specific mercapto alkylthio group in material of heavy oil to be
refined in heating units used in a variety of oil refining processes, and

completed the. invention.

Summary of the Invention
The present invention provides a method for improving the yield
of lighter components in heat-refining process of petroleum heavy oil,
characterized in that the heat-treatment in a heating unit is effected in

the presence of at least one compound (I) having at least one mercapto
alkylthio group: '



-3- ' In view of the foregoing problens, the
"manuf act ure of el ectrophotographic photoreceptors, organic

el ectrol um nescent devices and the |ike from pol ysil anes “has not
beconme commercially practical. 5 Brief Description of the
Dr awi ngs FIG 1 is an IR chart of the dichlorosilane
prepared in Exanple 1; - FI@ 2 is a[err]HHNVR chart of the
di chl orosi | ane prepared i n HSaGhHki- S0 - FIG 3is a
[err]HNWR chart of the polysilane prepared in Exanple 1; and
FIG 4 is an[whigls'mih\iz amanteget ofi2tedl. ysi| ane prepared in Exanpl e
1. Di sclosure of the Invention_ 15 A

primary object ofhe rmcm@sgmentmmmym% alsp an addigive/todmpiops thee- t ype
hol e transpar rials use or, el ectroph phi c
phot or ecept3f LA grllﬁhfp qpts in heatirghining cPéﬁ?e%?eQP E‘Qil uELBeayvXe.

The rese ext ensi ve 0O research in view of the
foreggl ng p l}b?bﬁlﬁ&bﬁé%ltéﬁgﬁa#ﬁe Sgth 419?)[' ol I owi ng. Wen et hyl

group is introduced into t he p- p03|t|on of phenyl group in a
pol ysi | ane haV|ng phenyl group at the si'de chain, the main chain of

;|5| ! ggﬂem on of Si de chai ns&m hﬁ’viﬁ% ﬁ&%ﬁ%% egi-‘lz‘lﬁaﬁlca&,luﬁe added e

to a material of heavy oil before the material is introduced into the
heating unit. Timing of addition is not specially limited but the
compound (I) is added to the material usually near to an inlet of the
heating unit. Mixing of the compound (I) with the material is not
necessary. In a vaﬁéﬁon, the compound (I) and the material of heavy
oil may be introduced directly and separately into a heaﬁng unit.

The compound (I) having mercapto alkylthio group is added at a
proportion of 10 ppm to 1 % by weight, preferably 50 ppm to 0.5 % by
weight, more preferably 100 ppm to 0,1 % by weight with respect to
heavy oil to be treated: No advantage of the present invention is
expected below the lower limit of 10 ppm. Higher proportion above 1
% by weight is not excluded but iS included in the scope of the present

invention. However, excess use of the compound (I) above the upper

limit do not improve advantages of the present invention and is not
preferable.

The method according to the present invention is advantageously
applicable to an operation temperature between 250 °C and 550 °C,
preferably between 350 °C and 550 °C. Operation temperatures of
higher than 550 °C and lower than 250 °C are not excluded in the
present invention. However, when the operation temperature becomes
lower than 250 °C, petroleum hydrocarbons can not be decomposed and
hence advantages of the present invention is not remarkable. On the



-4-

“opt oel ectronic function such as proper injection of holes

I oni zation potential is involved, resulting in enhanced

froma

charge generation |ayer or an el ectrode. At the sanme tinme, the
flexibility of ethyl group serves to inprove 5 the firlmformng
property, flexibility and other properties of the polysilarne. Based on
these findings, the inventors succdeded in substantially

obvi ati ng cetitrary]af €§élloperation abinperaturs xiceedyp S0 2Cs detompositivhastal

transporti

ng materials. 10 According to the present

i nvent i on, p¢treleumr hydrocarbons ¢uocesd fapidlyi regardless rofh prosence; or

mat eri al s:

r epr esent eabsgnaehof fthel compe

filmform
[err] :
be t he-

ot her and

1. a hole transEorting mat eri al which has,a structure

s 3 bl 5 ¢ e SR Mol BS0hold IR .o

st ”"%%{18 tna h%gﬂng unit is not specially limited. Usually, the compourd

(D having mercapto alkylthio group carried into and then flown out the
heating unit together with the material of heavy oil. In fact, in a case
that the heating unit is a distillation column, the compound (I) removes
the distillation column together with a cut or cuts each withdrawn at
predetermined stage between the top and the bottom of the column.
Therefore, the residence time of the compound (I) having mercapto
alkylthio group according to the présent invention in a heating unit is
equal to the residence time of the material of heavy oils in oil refinery
prdcess, and is usually between 1 to 60 minutes, preferably 10 to 30
minutes. |

The heating unit which is used in the present invention can be any
one that are used in the conventional oil refinery process such as
atmospheric distillation column, vacuum distillation column, thermal
cracking unit and visbreaking unit.

The heavy oils to which the pré_sent invention is applied is not
specially limited but the present invention is advantageously applicable
to heavy components whose-pr'oblem of coke deposition is serious, such
as residue of atmospheric distillation column.

The compound (I) having mercapto alkylthio group used in the
present invention is understood as a compound héving at least one
mercaprtoalkylthio group: HS- CpyHop - S - in which mercapto group
(HS) and sulfur atom (S) are spaced by an alkylene group (ConH2m)

y )aageording tanthe, present invsntion and i n
| ) T
ﬂgngero grt %n rh[BFeprtgr ans&ort |.n§ 1589ﬁlgglrracber1 stJ C err]

hol e

may



2. a hole trans t| terial which has a structure represented by
“thefoII and which is excellent in filmformng
property orting characteristic [err] 5

e

wherein n atom and al kyl group, R2 and R3 are

hydr ogen at om aI kyl group aryl group, al koxy group, am no group and
silyl group, RL, R2 and R3 may be the sdnme or at | east two of them may
be differ ehavingroabon mimber df Rstond, namq:bsr' "vrs annimegermof 2 zerd or a
positive n er nd | +mi s |nthe ra 02000 erei nafter
referred t eneﬁ@ﬁﬁc(qnﬁem)lmbehn H’ ‘gFS’&nr nvention
and the second invention wl| be descri bed below jn nore detail

The hol e trans parhﬂ methadaocording toghe ipresentimvention,is @davarstagn@usly

pol ysilane re nted b e. fornul a l.n the fornula, (1)., -Rlerr]

i S hydrogeram] g?i‘é the mer%abmeﬂﬁy thio,grup whosg: céhs 1S2nd t he

carbon atom agj acen to a silicon atomis the primary or secondary

carbon atorf R[err] is nmore preferably alkyl group having 1 to 6
car bon

nost preferably Iﬁe%eyfneép8 accmgl%ﬁgomerpregent mver‘hor% er gﬁ{@%qo to
20000,  mor grptHaving thérchptd AlkPItRio group can be used in a form of a mixture

or combination.

The compound (I) having mercapto alkylthio group may be

compounds represented by the general formula (A):
Ry, Ry, R3, Ry, Rs, Re) - (S- CHlorm - SH) N

in which

"m" is an integer of 2 to 4,

"n" is an integer of 1 to 6, and

each of Ry, Ry, R3, R4, R5 and Ry is organic group and may be
bonded each other through one or more than one chemical bonds, and at -
least one of Rj, Ry, R3, Ry, R5 and Rg must exist in said compound, the
total carbon number of Ry, Rj, R3, R4, Rs and Rg being 2 to 28.

Followings are examples of the compound (I) having mercapto
alkylthio group used in the present invention:

HSCH>CH,>SCH>CH2SH
HSCH2CH,SCHCH2SCH2CHRSH.
HOCH>CH>2SCH2CHL2SH
HO(CH>CH2S)x H

(in which "x" is an integer equal to 3 or higer than 3)
HO(CH2CH(CH3)S)x H

(in which "x" is an integer equal to 2 or of higer than 2)
CH3SCH,CH,;SH

CH3SCH2CH2SCH2CHSH | | m TR




nost preferably 20 to 1000. The polysilane of the fornula
‘(1) can be prepared 5 fromthe correspondi ng silane nononer as the raw

mat eri al , for exanple, by the follow ng nethods. Specific exanples
of the methods = include (a) a nethod wherein a

di chlorosilane is subjected to dechlorination condensation
polynerizatlon I n the presence of an al kali6 metal ("Kipping 10 Method",

J. Am ChegrH Qgtgnq (b) a nethod wherein a
dlchlor03|lane |s su j ected hIorlnatlon condensation _
polynerlzaKjHQSCIﬁgEH xﬂﬁlectrochen1cal reduction (J. Chem Soc.,
Chem Cbnnun 897 (1992), "Chem stry and I ndustry", 45, 1107 (1992),
Japanese Cﬂﬁﬂﬂﬂﬂﬁﬁ&&@ﬂhﬁﬂﬂ@ﬁbmﬂﬂat|on Hei 5-306340), (c) a method

wherein a di &}ilane I.s subjected to dehydrogenati on condensati on
polynerlzeuﬁkﬁi sence of a netal catal yst (Chem Lett., 913

educt ) ve  GeISSCHARICHRSH usi ng a speci f1c retal in the presence of a
iﬁgﬁkaﬁ.fé' ﬁgxgigtﬁggﬁag#?ggi:ggtlolhﬁe?ﬁZQO?Z)(a).to S novéf)aﬁgeis _
8' 2326, ° o CHICOOTHSCROCHESCHICRRRIERS | o T oation method (d) 15
acted on a§&F£ast ong g¥IéﬁHGFH§ nég fgeagegg?giigb o Ngsglngt I n thiaS
presence OfC&kﬁb&!ﬂﬂH@SCEEK&KH{@QQﬂa et a

CgH170COCH,SCH2CHoSH

CH30COCH,CH2SCH2CHLSH

CH30COCH;CH,SCH,CH2SCHoCHoSH

CH30COCH2CH2SCH2CH(CH3)SH

CH30COCH;CHSCHCH2CH2SH

(HSCH2COOCH)3 C(CH20COCH2SCHzCHSH)

(HSCH2COOCH;); C(CH20COCH,SCH2CHzSHY),

(HSCH2COOCH,) C(CH20COCH,SCHaCHoSH)s -+

C(CH,0COCHSCHoCHoSH)4 |

(HSCH2CH2CO0CH2)3 C(CH20COCH;CH2SCH2CH,SH)

(HSCH2CH2COOCHg2)2 C(CH20COCH2CH2SCH2CH2SH)2

(HSCH2CH,COOCH2)C(CH20COCH2CH,SCH2CHoSH)3

C(CH20COCH2CH2SCH2CH2SH)Y4

(HOCH2)3C(CH20COCH2CHaSCHoCHoSH)

* (HOCH;)2C(CH20COCH2CH,SCH,CHSH),

(HOCH2)C(CH20COCH2CHoSCH2CH2SH)3

(HSCH2CH2COOCH2)2 C(C2Hs)(CH20COCH2CH2SCH2CHSH)

(HSCH>CH2COOCH?) C(Ca2H2)(CHL2OCOCH,CH2SCH2CH2SH),

C2Hs5C(CH20COCH2CH2SCH2CHSH)3 |

(HOCH?2)3 CCH20-CH2C(CH20H)2(CH20COCH2CH2SCH2CH2SH)




hal i de, giving a polysilane. The dihal osilane is reduced 5 by My or My

‘all oy and polynerized into a polysilane. The My or Mg alloy is
consuned into hal ogenated M. Exanpl es of the aprotic
sol vent are pol ar sol vents such as tetrahydrofuran,

1, 2- di met hoxyet hane, propyl ene carbonate, acetonitrile,

di met hyl formam de, 10 di nethyl sul foxi de7 bis(2-nethoxyethyl)ether,

1, 4-di oxa CHiStPE COOCH CH‘? }BWODOI ar solvents such as
@SCHz dHi 5)( n-hexane,

t ol uene, ene,” behzen€, n-pentane, n- oct ane, n- decane

and cycl ohexane. T S(CH;OH): (CHh OCOSHCH 2|C1-125H90ne or in
1 SO

heCH.
conbi nat i on. Preferreg sol vents are a pol ar vent used singly, a

m xt ure of (HSCHaCHSCHMHIEOOCTH2)(CH2OMH)2CCHg-Oent s and a ni xture of
pol ar and non- pol ar solvents. The m xture of pol ar _and non-pol ar
sol vents is usCH2C(EHGH)Y(CHOCOCHEH2SCHo CH2SH)? o of

appr oxi mat el 1.:.0.01-20. Tetrahvdrofuran and 1, 2-di net hoxyet hane
are 20 r@'léc MZSGH@%C 239( Hﬁégﬂkgeither alone or in
m xture with other sol venb}m.e W&ém i hal osi | ane
in the solvent is usually Q@m 2 2592 er abl y
about 0.2 bout 0.3 to about 13
mol /1. 25msw2m%§c§i¢$ﬂgmﬂ%(@£§§ﬁ@%‘% a, Lingerr],
Lif[err]CJerr], - 8-
Lidderr], etc. Theg{{qgcs%?m2%{%§s%§2%§)3al one or in
conbi nat i OHSCHAC SﬁﬁCHE@O@CHi)?CGHz—@e nmost pre- ferred.
The concentration of the Li salt in the solvent _
CH2C(CH20COCH,CH,SCH,CH,SH)3
CH30COCH,SCH2CH(CH3)SCH2CH(CH3)SH
CH30COCH,;CH,SCHyCH(CH3)SCHL,CH(CH;3)SH

It is true that the- compound (I) having mercapto alkylthio group

used in the present invention functions as an inhibitor to prevent
deposition of cokes and improve the yield but inventors can not explain
the reason theoretically. | |

Now, examples of the present' invention will be explained but the

present invention is not limited to following illustrative examples.

Brief Description of the Drawi
Fig. 1 illustrates a test unit for thermal cracking used in Examples

of the present invention.

In examples, residue obtained from the bottom of atmospheric

distillation column was heat-treated in a test unit shown in Fig. 1 in the

~ presence or absence of additive according to the present invention to
study how the yield of lighter components increase.

As control sample, the residue of atmospheric distillation column

was used. In comparative examples, the additive according to the



5 I's usually about 0.05 to about 5 nol/I, preferably about 0.1to
‘about 3 nmol /|, nore preferably about 0.15 to about 2 mol /1.
Preferred exanples of the netal halide are Fed[err], FeClerr],
FeBr[err], FeBr[err], AlC[err], A Br[err] ZnCl[err], SndJerr],
CoClerr], 10 VCl[err], TidJ[err], glerr], SnCf[err], Smf[err],
etc. O‘ t hese netal hal i des, FeCIéhrr] IS nore preferred The
concent r at ipresesit imeention waetraplamd by ether h@lfmwmmmnas@mppum;u

0.01 to abou ‘{g preferabl‘y %put 0.03 to about 4 nol/I, nore
prefelrabl y‘ﬁfa&hmremgs Pfﬁsﬁ?”q n{] The shlgpe of My or
My alloy is not te i NSO re h léﬁ@r Sl

Exanpl es i ncl ud ac sa%ﬁn%frgl 6?%@1*@0 SHB&%E eﬁ.&t&i% mn
preterred dantaiiite (or ot coftaithR) SR ANV B Hijecid HORERIM Suio, .
20 po""der&rﬁ %ﬁ%ﬁ%&t@?%ﬂﬁﬁcﬁﬂfwﬂé‘f ?Swlsgéli -was‘helted %' a jackegpunt
of My or

to be e anount of | s "or nore per

mol  of the dirbabhsWhick h6teatén &ft 69 °C c:rctﬂﬁwlﬁo@‘ aMio@ b Atéritankugh t hat
t he anmount of conponent Is 2 nols or nore per nol of the

di hal osi | anfhe '\gle whsrheatéd in tahprexheating @onked covebed ihmesulmforl\ind

conmponent in t he

al l oy i s momaintained abla temperdtune ofi230 HAT oby | anheatexd which twias
reaction time is_shortened. Thus the use of C?t | east 3 ls is_nore
preferred agentnolledsbyJemperntieradjustsrs 6 and thermegauplesy. p ample 5

The chem Cal ap Okgf‘ifl}za LY trérnextlféss tu%ecgr}ﬁjéjvcihg a diameter of 1/8 inch to a
reaction zone 11 in which the stainless tube 8 was enlarged to a 1/4 inch

. tube 9. This stainless tube 9 (lexigth of 30 cm) was _emhedded in

aluminum block 10-(diameter of 6 cm x height of 25 cm). The reaction

zone 11 was further surrounded by an insulator and was kept at a

temperature of 410 °C by a heater which was controlled by temperature-
adjuster 13 and thermbcouple 12.

The residence time of the residue from atmospheric distillation
column in the reaction zone 11 was adjusted to 10 minutes which
corresponds to a condition in actual vacuum distillation column.

Thus, improvement in the yield realized by the additive according |
to the present invention was evaluated with the residue from
atmospheric distillation column in the test unit shown in Fig. 1 which
simulates a heating stage in actual oil refinery process. |

The same test was carried out for the control sample of the same
residue but contains no additive and for comparative examples in which
the additive according to the present invention was replaced by sulfur-

containing compounds which were outside the present invention.

Example 1



as foll ows. For exanpl e, a dihalosilane, a Li salt, a metal halide

‘and Mg or My alloy are placed, along with a solvent, into a
hermetically cl osabl e reactor wherein . preferably the mxture is
mechani cally or magnetically 10 stirred to carry out the reaction. The
shape of the reactor is not limted insofar as it has a structure

e g o obialnpennd A ol M S s T
| . T
ﬁrgl egul ar \E&Gﬂp g}ng ﬁgeuiéﬁtq %Mkig}lboﬁéupc@%il}bseg m&ﬁ'@} eby

adj ustment  of the reactcpgo(g(:he CH?S@H{@(@H pol yneri zation

to be attained in pol ymeri zation method is

preferably aboutThe!gepltor@iftratidl of the additivd BEdea®! {10 réadmeraf ur e

ranges from-20[err]C i11ng point of the solvent used

preferably simospheric distillation abluthn{was hSjusred ¢oB0F ppab! y about -5 to

about 30[err]C. When, for exanple, a dic orosilane is used
as t he sil aThentesorweas foarnedeowm ithei testfuntihshpwiy inl Biz bfwhith t he
formula (1), an aIkyItrlchIor05|Iane and p- et hyl br ono-

-10- sisnulates aa deating «tage i acku |ogharpﬁne§xcpmcss\/mr@ca}uate

al kyl - (p- et hyl phenyl ) di chl orosj | easi | ; epar ed. t he
ot her hand, llméﬁ mﬁ e i Eealbeed by dhe Sadi %.4%%(1%49%
aIkyIchIorodlh S|Iaﬁe and p- 5 et hyl bronobenzene are subjected to
t he C?lgnar 4 wher eby al kyl - p- et hyl phenyl di hydr osi | ane can

be produced. In practice, heat-decomposed product form the reaction tube 9

was collected and was analyzed by a distillate analyzer of gas
chromatography according to ASTM D 2887 to find the yield of 59.1 %
for lighter components or cuts having boiling points between 250 °C and-
500 °C.

The same procedure as above was repeated for the control
containing no additive to find the yield of 46.5 %.

Comparing the results, it was revealed that the addmve improve

the yield. In fact, the yield was improved by 12.6 % (= 59.1 - 46.5) by
the additive according to the present invention.

Example 2

The same procedure as Example 1 was repeated but as additive a
mixture "B" of following two compound (a) and (b) (products of
Nippon Shokubai Co., Ltd.) (weight ratio = 9:1) was used:

() CH3;OCOCH2SCH2CH2SH

(b) CH30COCH2SCH2CH,SCH2CH2SH

The yield of lighter components having boiling points between
250 °C and 500 °C was 66.7 .%. |



The hole transporting material of the second i nvention is the

*polysilane represented by the forrmula (2). The second invention is
substantially the same as the first 10 i nvention except that the

pol ysilane of the formula (2) is a copolynmer formed froma silicon
uni t havi ng p-ethyl phenyl group an 0R[err] at the side chain and
other silicon unit. Rlerr] and Rerr] in the other silicon
unit are hydrogdmus, the mbalnwas kpproved bynal0iy % o 6607 cafbH) by dhe, aryl
group, 15 al koxy p, o group and,silyl group.

Rlerr], u&ﬁ@ﬁ%&ﬁnﬁ arqssn&m%mtnqn .may be different from
each other or at least two of them may be the sane. Exanpl es of the
al kyl group include those having about 1 to about 10 carbon atons
anong whic f aving 1 to 6 20 carbon atons are nore preferred.
Exanpl es o group are phenyl, naphthyl, p-al koxyphenyl, etc.

Ex I
ca?ggne:lt ons anong Mﬁ%‘y%dewﬁﬁ %ﬁ{ﬁéﬁsg Carté(ﬁlbé%@ﬂ"dutlﬁ ada'h'@'{"‘r:rmre
preferred. MbetarB eC"] of Wﬁ&éﬁllﬁgdhﬁbetbhﬁmm@' @)' and' (b) (pteducts ks,

amno and silyl, the hydrogen atom thereof” may

?Eg\s/;t |nt u% ﬁceNsapdn Sﬁi%:ubhuﬂo;hﬁdl) (weight satio =a9 B?gg\h/elgs-edyl or al korﬁ
t he fo?rrula (2) S @3&@6&%&%@% 5 mis zero or a positive
fo about 5000, i CHIOOCHRCH Sl RoYEHRC SR 1000, * 17 2 fo oo
small in The yield of lighter components having boiling points between
250 °C and 500 °C was 65.4 %.
Thus, the yield was improved by 18.9 % (= 64.4 - 46.5) by the
additive according to the present invention.

Example 4

The same procedure as Example 1 was repeated but as additive a
mixture "D" of folldwing ‘two compound (a) and (b) (products of
Nippon Shokubai Co., Ltd.) (weight ratio = 9:1) was used:

(a) CH30COCH2SCH2CH(CH3) SH

(b) CH30COCH;SCHoCH(CH3)SCH,CH(CH3)SH

The yield of lighter cdmponents having boiling points between
250 °C and 500 °C was 612 %.

Thus, the yield was improved by 14.7 % (= 61.2 - 46.5) by the
additive according to the present invention.

Comparative Example 1

| The same procedure as Example 1 was repeated but as additive 2-
mercapto ethanol:
HOCH,;CH,SH



1/m the effect of p-ethyl group is not fully produced. Consequent |y
*1/mis preferably at least 0.3, nore 10 preferably at |east 0.5.

The pol ysilane of the formula (2) can be prepared in the sane manner
as that of the formula (1) by selecting t he correspondi ng sil ane
nononer as the starting material. Ef fects of the

I nvention 15 According to thdlpresent invention, the follow ng
r emar kabl e(petbdmefE&ﬁmecth Sukg was used. (a) The hole
transporting materi al s of |nvent|oh pernj t_proper, i njection of

hol es from a chihedield ofgbabtean compangats haying boiling poisks between

rave: 2390 ] Gner SoQNECSWAR A8 o o RAC BT IReS enfRASIE RIS
organic elﬁﬁﬁfoq}elé%@%%ﬁ't devi ces have an enhanced |i ght emtting

efficienc (b) The polysilanes of the invention can be 25
easily formed into a film and thus can forma hole
-12- transporting | ayer which has a good filmform ng property

and hi gh fi‘&iﬁi&‘&ﬁmnalﬂ Best Mbde for Carrying Qut the
| nventi on ven bel ow are Exanples to further clarify the .
5 features of Theesgmegpucedurerds Example 1 wasurppeated but asSydditive s of
di chl orosi | ane The air in a 50 m 3-necked flask was

repl aced bgimethyl sulfide:
CH;3SCH3
(product of EIf Atochem S.A.) was used. |
The yield of lighter components having boi]_ing points between

250 °C and 500 °C was 47.8 %. This reveals that this additive little
improve the yield. o

The same procedure as Example 1 was repeated but as additive
dimethyl disulfide:
| | _ CH3SSCH3
(product of EIf Atochem S.A.) was used.
| The yield of lighter components having boiling points between -
250 °C and 500 °C was 45.1 %. This means that this additive little

improve the yield.

Comparative Example 4
The samc'procedurc as Example 1 was repeated but as additive
methyl-3-mercapto propionate:
CH3;0COCH2CH2SH
(product of Elf Atochem S.A.) was used. .



argon gas. Then, 1.4 g of Mg (THF 10 m ) useful for 10 Gignard

rTeaction was placed into the flask to which 10 g of
p- br omoet hyl benzene (THF 20 m ) was added dropw se, giving a
Grignard reagent. Thereafter 9.7 g of met hyl trichl orosil ane
(THF 25 m) was placed into a 100 mi ? necked flask to which the

4 vm se 30 nut es,

obt ai ned G'i gnar, rea, tty\ﬁs 15 added h
fol lonwed by 3- ghter, ggmponents having boilipg peints %‘&n

or sci pi 1 ??f@dﬁﬂan&ﬂoe"& WAL 5, 1 8 AR R it e iRl

was distil lfg' 720 off, 60 m of hexane was added for salting-out again,

the white preci |tate was filtered off, the solvent was distilled off .
and the reS|due was distilled under reduced pressure (boiling point

of 80[err]C, 2 mmHg), whereby 5.8 g of

(p- ethylpheg%ﬁﬁ?gﬁgﬁ¥%ggﬁ,=1ggilane was produced. An IR 25 chart and a
[err]H-NMR Thart o obt'arned di chl orosil ane are

- 13- shown TheFtdmelprovedaré as? Exaeaplect i wak repeated buotdscadditve

pol ysi | ane Anhydrous lithiumchloride (0.4 g ) and 0.24 g of

anhydr ous f pentaerythritolitdtraleis(3-piezcapta prepienate)ai 3- 5 necked fl ask
(hereinafter referred to as ' O&d@ﬁaﬂ&%a t hree way stop-cock,
an anode of My (1 cm (di anet erﬁ% cat hode of stainless
steel ("SUS 304") ( X5 ¢ The m xture was heated to
50[err]C anéproduict o ]fﬁgfé&%‘éheénvﬁ-x} gz¢o 1 mHg to dry the lithium
chioride The yield of lighter components having boiling points between

- 250 °C and 500 °C was 41.7 %. In this case also, the yield was
decreased by 4.8 %.

The results are summarized in Table 1.

Table 1
Additive the yield increment
(%) (%)
control -~ none 46.5 -
Example 1 A* 59.1 12.6
Example 2 B* | 66.7 20.2
Example 3 C* 65.4 189
Example 4 - D* 612 14.7
Comparative 1 HOCH,CH,SH 48.3 1.8
Comparative 2 CH;3SCH; 47.8 1.3
Comparative 3 CH3SSCH3 45.1 - -1
Comparative 4 | CH30COCH,CH,SH 42.1 -44
Comparative 5 C(CHgQCOCHZCI-IzSHM 41.7 -4.8




10 and ferrous chloride. Thereafter deoxidized dry nitrogen was

‘introduced into the reactor, followed by addition of 15 m  of
tetrahydrofuran dried over sodi um benzophenoneketyl . Then, 2.2 g
(10 mmol s) of (p-et hyl phenyl) et hyl di chl orosil ane purified by
distillation was added with a 15 syringe. The reaction m xture was
stirred by a magnetic stirrer and a3current was applied froma

constant cur ke Cl.gmgo(ﬁq Qﬁg@ﬂ? YSHi ng the reactor at room
tenperature w t% a wat 2 urr&nt vvasspassed for about 21.3

hours for the pBssedaghitire of CHiOCOCHISCHYCHOSH/ nol based on

di chl or osi | ane. After conpletion of reaction, 20 m of 1N
hydrochl oric aci d wa€HgQEOCH2SCGH: GH2cHaSH«9:1) fol | oned by
addition of 80 mM of distilled water xture was extracted with
100 ml of et MerCand azmxm@q)ea%% &I‘hﬁﬂﬂﬂ&ﬁ 80 m of poor

sol vent et hanol -14- and

4 m of good sol vent GR3QGQEHACHSCH2CH2SCH2CH2SH (%) apove
d t h i ght
Perage ol el B welgaixtird 8 CRloCOCHSCRICEROHY SBE, " 19 Ruk char
d Si - NWVR 5 d FIG 4,
fgspgcti i/el y. C@E&O@%ﬂm ai @g}) %ﬁ?ﬁﬁéﬂa@g@ ﬁug?ed as a

hol e transporting material in the fO||OWI ng manner. The results
are shown belowin Table 1 together with the results of 10 evaluation

made in subsequepjhlExpireyveslsithat tAENGSmpbads () having mercaptoalkylthio
group according to the present invention exhibit remarkable property to

improve the yield of lighter components comparing to other'compounds

~ used in Comparative Examples.



Exanpl es. Tn Table 1, the polysilanes obtained in Exanpl es 1-7 are

-indicate respectively and the _ pol ysi | anes obt ai ned
i n Conpa mniﬂﬁmﬂlli 4 are i ndi cated as Sanmples 8-11,
respective " va uvation of filmformng property and erX|b|I|ty

A 10 mﬁ@b(mﬁ?bmnll be hereinafter referred to sinply as "%) toluene

sol ution OE: %ol ¥§i | ane was cast on a 100 [err]mthick alum num
substrat e. coated substrate was dried at 55[err]C for 2 hours
under pressure being reduced 20 by a rgigry punp. The thickness of the
pol ysil ane fil mwas about 25 [err] The porysilane coated al um num

zggaf’ { :‘f’lge\l\gfs crlac ks MO eva?ua?’@ﬁﬁw?$ %tem ng ghjoer ?Gﬁiﬁ(f nlgrt Rgn-

fl exi bi I'i t peat-gefinfig kwaéeésnopg)en leuid RB&VY'dil, f‘tﬂnﬁh@iz’ﬁi&f it ithéat said

- 15- 25% t ol e solution of polysilane was spin-

coated on maﬂ&&acmamciﬂoashéam hats is effedtedtia. the phesence of avdeast

substrate was dried at 55[err]C or 2 hours under pressure being

reduced by omer comppumdn(l) £ iag leastione me?capﬁuﬂinybhpcgrpnptane havi ng a
t hi ckness of about 5.0 [err]mwas]g§r Elfor . A semtransparent gold
filmwas fornmed as a top I Fén ~ sputtering.

The tinme of, fl «0f, 1 he obt ai ne | e measured by direct
exci t ati on BfW h?cth offent$ &Fé@egﬁgé&f%ga (vvavel ength 337 nm) to determine
fromthe transit pul se shape whet her transport was dispersive or
non- di spersi ve. :

2. The method set forth in claim 1, wherein said compound (T)

having mercapto alkylthio group is added in a proportion of 10 ppm to
1 % by weight with respect to said petroleum heavy-oil to be treated.

3.  The method set forth in claim 1 or 2, wherein said heat-
treatment is carried out in a temperature ranging from 250 °C to
550 °C and in a residence time of 1 to 60 min. .

4.  The method set forth in any one of claims 1 to 3, wherein
said compound (I) having mercapto alkylthio group is added to said
petroleum heavy oil before the latter is introduced into said heating

unit. |

5.  The method set forth in any one of claims 1 to 4, wherein
said compound (I) having mercapto alkylthxo group is represented by
the general formula (A):

(R1, R2, R3, R4, Rs, Rg) - (S- CyHom - SH) g (A)
in which |

“m" is an integer of 2 to 4,

is an integer of 1 to 6, and

Sheet Has Been Rerlaced
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The hole drift nobility was al so eval uated fromthe measur enent .
"Eval uat umummwﬂﬂl t ographic property 15 A sol ution was
prepare m xture of titanyl phthal ocyanine, polyvinyl

butyral and” cél | Ssofve* acetate at a weight ratioof 1 : 1 : 18 by a
ball mll. The sol ution was bar- coa]rsed on a 100 [err]mthick al um num
substrate and dried to forma charge generation layer 20 having a

t hi ckness of abeath ®f5RjeR7, R3, R43B¢ andRgds rganiogroup andmayibesi | ane
was bar-coated qn the charge generation | ayer. The filmwas dried in

an air - ci r bondedgachethesthrough one@remqrethan onigochemical bonds, and at
The hal f-d b d
et o moaleast e St Koo iy, RanRaoRS atid K flst extst in'$id compound, the”

penki o, , "0k CAGOR HortBE! ¥1§§’i%28 e rﬁﬁé&gﬁ%ﬁ% e

A 1500 [err] thick hole injection |layer was spin- coat ed froma 5%
t ol uene solution of polysilane on an I TO dep05| ted glass substrate.

Al g3 {t 8- | I I t
(500 &) was 1 or fid byfé biehod set foThiui pne of st%ﬂsel( 50 ey '
formed by $aid'KEnting | um@qecmﬂds ﬁeﬁ%‘d‘ﬁ tﬁid e3lithn Myacninf\ditingigk' 9nt

ratio of 10 1, whereby an electrol um nescent’ devi ce was produced.

15 V was anpﬂmtthenhal deacking unib orovisbrdakdhg unit. emitted light was
measured by a PI N phot odi ode. _

7.  Additive to improve the yield of lighter components in
heat-refining process of petroleum heavy oil, comprising at least one
compound (I) having at least one mercaprtoalkylthio group:

HS- CHom - S -

in which "m" is an integer of 2 to 4.

8.  The additive set forth in claim 7, wherein said compound
(I) having mercapto alkylthio group is represented by the general
formula (A):
(R1, Ra, R3, R4, Rs, Re) - (8- CyHom - SH) (A)
in which | |
“m" is an integer of 2to 4,
"n" is an integer of 1 to 6, and
each of Ry, Ry, R3, R4, Rs and Rg is organic group and may be
bonded each other through one or more than one chemical bonds, and at
least one of R}, Ry, R3, R4, R5 and Rg must exist in said compound, the
total carbon number of Ry, Ry, R3, Rq, R5 and Rg being 2 to 28.

9. Use of compound ¢(I) having at least one
- mercaprtoalkylthio group:

Thls Sheet Has Been Replaced | THIS SHEET HAS BEEM
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nple 2 Di chl orosil ane was prepared in the sane manner as

) a polysilane was synthesized fromthe
obt ai ':"ﬂmmmmﬂuulﬂﬂne as the starting nmaterial by the Ki ppi ng

met hod. yntshesi s of ponS|Iane A mechanical stirrer
and a reflux condenser were fitted teo a three-necked flask. Then the
air inside the react or masg@fﬁhuﬁf th argon gas. Into the reactor
wer e placed 9.3 g of 40% s 2mp 1 on (manufactured by

Al drich Chen}”ﬁp .Ltd.. Luene and 24

di gl yne. THe ﬁbuF@ isan 5&59’:%£?4i$& Q?anfgveﬂhﬁﬁﬂﬁkiﬁ%
130[err] O d )

T o 1O tighter SYRROR¥OR AL Bilart el BRadEIS o petrolenms heawyioily he

m xture was continuously heated at 110[err]C for 5 hours. Af ter
stopping heating, stirring was conti nued overni ght. Then, 25 m of
2-propanol was added to the reaction 5 mxture, followed by addition of
160 m of 1N hydrochloric acid and 640 m of distilled water. The
m xture was extracted with 800 ml of ether and reprecipitated by
addition of 320 m of poor solvent ethanol and 16 ml of good sol vent
tetrahydrofuran. 10 The above procedure gave

(p- et hyl phenyl) - nmet hyl pol ysi | ane havi ng a wei ght average nol ecul ar
wei ght of 34300 in a yield of 22% Exanpl e 3

[P Sreer T,
L REPLAcé)S EEEW

—_—
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6.0 g. of granular gnesrunr 1 6 g of anhydrous 15 [lithiumchloride
*(Lid) and 0.96 g of anhydrous ferrous chloride (Fed 2) were placed
into a 100 m eggplant type flask equi pped with a three way
stop-cock. The m xture was heated to 50[err]C and the pressure was
reduced to 1 mmHg to dry the contents of the reactor. Thereafter dry
argon gas 20 was introduced into the Yactor after which 60 m of

tetranydrof ur dfefio dpQ CiMPRAY LIk PERE CRPERBNGKCLIGIRR couponBfSd.

foll owed by stirring at roomtenperature m a

Then, 8.8 g 1N(HEATIRBFNINGOPROCESS OF PETROLEUM HEAVY OIL,
ethylphenyl)nethyldrchlorosrIane purified by distillation 25 was added

with a syringe, followednN)y AYDITIVE USED ON"THE METHOD _

- 18- tenperature for about 12 hours. After conpletion of
reaction, the reaction mxture was poured |nto 50 mM of 1N

hydrochlorrc acid and was ext BxDStEact 5o)osure et her. The et her
| ayer was washed twi ce with 50 n1 of pure vat er 5 and dried over
anhydr ous nagnesrunrsulfate Then t he et-her was distilled off,

giuing a cruce ket TG ERDIGVilE B wield of IidhteTesmpomenss 2 B e
t et r ahydr of : | t

The above pSEiRg prosBss o Beliqihn mmrr%a Qﬁﬁﬁ%rgsﬁr’%enhmng a
wei ght  aver ga¢hga! %&ﬁew@ea&heﬁtm ah S&@G it 3 gqfx ddig?;haeﬁ@%ﬁggce 15

Exanple 4 A reaction esl s
carried outof mttleasc iR softifumd (mh@owglz& Teast (ché Eﬁercapto alkylthio

group: HS- CyHor, - S -, in which "m" is an integer of 2 to 4.

FIGURE 1



exceptlon of using 2.3 g (10 nnDIs) of (p ethylphenyl)
et hyl di,.chl orosil ane in place of 2.2.¢g of {p-ethyl phenyl)-
met hyl di chl orosi | ane. This procedure gave (p-ethyl phenyl)-
et hyl polysilane with a wei ght average nol ecul ar wei ght of 20 16400 in a
yield of 40% Exampl e 5 A reaction for synthesis of .
pol ysi | ane was carried out in the sane manner as in Exanple 1 with the
exception of using a mxture-of 1.1 g (5 mmols) of (p- 25
et hyl phenyl ) net hyl di chl or osi | ane,and 0.96 g (5 nmols) of

-19- nethylphenyldlchlorosgféhe I n pI g of 2.2 g of (p-
et hyl phenyl ) net hyl di chl or osi | anei=Fhi s procedure gave (p-

et hyl phenyl ) net hyl - co- met hyl phen | ysilane with a wei ght ' aver age
mol ecul ar wei ght of 14300 in a 'y rof % %u.l Exanpl e 6 _
A reaction for synthesi sggnf $0l yﬁ ne was cacarried out in the sanme

manner as in Exarrplel exc ptloﬁ;’a using a mxtue of 1.1 g
(5 mmol s) of (p- ')‘RJJL'[h| i chl &T8%i | ane and099§g(5
mmols) of 10 cyclohexyﬁfﬁt dICh|O ofilNane—h place of 2.2 g Ef (p-
et hyl phenyl ) net hyl di chl c¥osi®ane p,oze;ure gave (p-
et hyl phenyl ) net hyl - co- cy®i ohe ysil ane vm th a we‘r’ght

' ilel d of 3% Exanpe 7 15

aver age nol ecul ar
Re~—asS >y carried ogt in the

A reaction for
sane nenner as in

.
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exception of using a mxture of 1.1 g (5 mmls) of (p- = - Oi?OQQCﬂ’HP
£t hyl phenyl ) met hyl di chl orosilane and 1.3 g (5 nmmols) of di-

n- hexyl di chlorosilane in place of 2.2 g of (p- 20 jPQS
et hyl phenyl ) net hyl di chl orosil ane. This procedure gave (p-
et hyl phenyl ) net hyl - co- di - n- hexyl pol ysi | ang wi th a weight aver age

ol ecul ar ‘“ﬁfagﬁhﬁaﬁ%ﬁo&u cfi‘df ol & aof Q:lzy “m" @Eﬁaﬁﬁbgeﬁoﬁx@rﬂw 1

A reaction for's esi's of polysilane’was carried oul 1n the same

nmanner as Imaﬂtylené 0}@ ) can be linear chain or branched chain.
- 20- exception o 5| .ng g (10 mmol s) of net hyI phenyl di -

chlorosilane in [Tle€enéthod &ccwrding po ¢hé\prebemtyinvestion is advantageously

dichl orosilane. This procedure gave nethyl phenyl pol ysil ane with a

wei ght aver @h@b&e tbahose hghing thd negeaprtcalkylthio graup whasesm” is 2
Conmparative anple 2 ' A reaction for synthesis of

pol ysi | ane vars3. carried out | n the sane manner as in Exanple 1 with

t he exception of usi ngeaz. Is) of #‘S t- buty hen¥n$ &

met hyl di chl or osi |lEnthe methg 1%60 C(PReSERY tRYERHN P, the compoun

met hyl di chl o I | ane. Thi s edure av

phenyl ) met hyﬁgiaﬂﬁ"g FACTGAPLP, Sf%%%éggbﬁ‘-r&‘gs‘@dﬁa# ¥°rm of WHHP

13700 in a y el 89%&[%&6 Conparative Exanple 3 15

reaction e %‘ of polysilane was carried out in the samne

rner °as 1 EXaphg dohigdudr) havinfg BBkt kit Zgrop (AR )

of (p-nethyl pheny
compounds represented by the general formula (A):

R}, Ry, R3, Ry, Rs, Rg) - (S- Cpbom - SH) ¢ (A)
in which
"m" is an integer of 2 to 4,

n" is an integer of 1 to-6, and

each of Ry, Ry, R3, Ry, Rs and Ry is organic group and may be
bonded céch other through one or more than one chemical bonds, and at
least one of Ry, Ry, R3, R4, R5 and Rg must exist in said compound, the
totél carbon number of Ry, Ry, R3, Ry, Rs and Rg being 1 to 28.

Followings are examples of the compound (I) having mercapto
alkylthio group used in the present invention:
HSCH>CH,»SCH>CHL>SH
HSCHyCH,SCH2CHaSCH2CH2SH
HOCHzCHzSCHzCHzSH
HO(CH2CH2S)x H

(in which "x" is an integer equal to 3 or higer than 3)
HO(CH2CH(CH3)S)x H

(in which "x" is an integer equal to 2 or of higer than 2)
CH3SCHCH,SH

CH3SCH2CH,SCH2CHzSH | REPLACEMENT SHEI.T
| 1% mareh Ta4q]
AN

'- 11




L T
met hyl di chl™orosi | ane in place of 2.2 g of (p-ethyl phenyl)-
met hyl di chl ' n““\ml\ H procedure gave (p-nethyl- 20
phenyl ) net hmm‘“ a wei ght average nol ecul ar wei ght of
19900 in a yrel 8 of 40% Conpar ative Exanple 4 A
reaction for synthesis of polysilane was carried out in the sane
manner as in é&me 1 wth the 25 exception of using 2.7 g (10 nmol s) of
(p- bi phenyl) net hyl - -21-
di chlorosilane in place of 2.2 g of (p-Ethylphenyl)nethyl- dichlorosilane.
Thi s procedure gavg (p-Ahij hyilsz Kl ' hpRtinaver age
nol ecul ar wei ght o?'lO? %lsgﬁg}gﬁ Pdd‘hg% tﬁ?;ﬁl’&ﬂ cﬁ"]fgﬂ%lt Eoﬁtpﬂ_ﬁ%x_%t_?m [err]

heat-refining process of petroleum heavy oil, characterized in that said

heat-treatment in a heating unit is effected in the presence of at least one
compound (I) having at least one mercapto alkylthio group:
HS-C,H,, - S -
in which "m" is an integer of 2 to 4, wherein said compound (I) having
mercapto alkylthio group is represented by the general formula (A):
| Ry,Rp,Ry,R(R5,Ry) - (8- Col - SH) @A)

in which

“m" is an integer of 2 to 4,

"n" is an integer of 1 to 6, and _

each of R;,R,,R;,R,, R, and R; is organic group and may be bonded each
other through one or more than one chemical bonds, and at least one of R,,
Ry,R3,R ,Rs and R must exist in said compound, the total carbon number
of R;,Ry,R;,R R and R, being 1 to 28.

2. | The method set forth in claim 1, wherein said compound (I)
having mercapto alkylthio group is added in a proportion of 10 ppm to
1 % by weight with respect to said petroleum heavy oil to be treated. -

3. The method set forth in claim 1 or 2, wherein said heat-
treatment is carried out in a temperature ranging from 250 °C to

550 °C and.in a residencc time of 1 to 60 m_in.

4.  The method set forth in any one of claims 1 to 3, wherein
said compound (I) having mercapto alkylthio group is added to said petroleum

heavy oil before the latter is introduced into said heating unit.

REPLAGEMENT SHEET
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- 23+ —’—tNoTET’_"/ (1) Sanples 1-7 are the polysilanes

wproduc les 1-7, respectively and Sanples 8-11 are the
pol ysi ﬂ Ul‘mmi Em Conparative Exanpl es 1- 4, 5

respec (2) The filmform ng property and the
flexibility wer e eval uated accor |5ng to the followi ng criteria:
A.. .No crack occurred after bendi ng. No crack occurred before

bending, but crackswas 4@ method%%i’%r?l?%?gw él%lms 1 to 4 wheréthack

exi sted before bené1ng
A.. . non-di spgj &'h‘éﬁugg Rfnit is atmosghenc distillation columﬁ vacﬁlrﬁﬂﬁéﬁlﬂa{ﬁ)d ype 15

(4) O.It put of emtted |1 ght: l'ative val ue when the out’ put of
Sanpl e 1 was ¢eluaim,ahedfifl cracking unit or visbreaking unit. - 24-
CLAI Ms: 1. A hole transporting material which has a
structure represented by the following formula (1) and which is

E;(cel lent in fil mfor m S PEOPE! %p?or{l[%e&lg]yleldsof lgﬁﬂﬁﬁportl rg%fl hll.zli]]r a::;erl stic
hydrogen -at o ”h&ﬂgreﬁn@[é pRIRUPof SRS IEhm MRAvYDil, '¥mprising at least one compound
(D) having at least one mercaprtoalkylthio group:
" HS- C,H,, - S -
in which "m" is an integer of 2 to 4, wilerein said 'compound (D having
mercapto alkylthio group is represented by the general formula (A):
Ry,R2.R3, R, R5,Rg) - (8- CyHyy - SH) (A)
in which '
"m" is an integer of 2 to 4,
"n" is an integer of 1 to 6, and
each of RI,R,Z,R3,R4,.R5 and Ry is organic group and may be bonded
each other through one or more than one chemical bonds, and at least one’
of R;,R;,R:,R,,R; and Ry must exist in said compound, the total carbon
number of R;,R,,R3,R,Rs and R being 1 to 28.

7. Use of compound (I) having at least one mercaprtoalkylthio group:
HS-C H,, - S -

in which "m" is an integer of 2 to 4, as additive to improve the yield of
lighter components in heat-refining process of petroleum heavy oil, wherein
said compound (I) having mercapto alkylthio group is represented by the
general formula (A):

(R1,R2,R3, R, R5.Ry) - (8- CoHy - SH) (A)
in which )

“m" is an integer of 2 to 4,

“n" is an integer of 1 to 6, and HEPI_ACEMENT SHEET
18 MAR 1999




sane' oMem may be different from each other and nis

Fn the “ﬂmﬁu 000. 2. A hole transporting materi al
Whl ch hﬁ“ﬂﬂ“ﬁ “ e represented by the following fornmula (2) and
whi ch i S*EX€e|'-| ettt i¥n filmformng pr opzﬁty and hol e transporting

characteristic [err] wheref'n Rlerr] is hydrogen atom and

al kyl group, R er leaBROf emz,kg,mek and RDO¥612481 glotfland iy b8'HonBed %g%ﬁ

~group, alkoxy

group and sil ? tguqmglﬂbm of mdreehan oae &heini¢dl lbomdy, Hed hhRasesRe 0F R,
| east two of giglgaﬁabe different fromeach other, 1 is a positive
(2]

nunmber, mis Ry imust existein saadcbommumi the toltal carbgn mimbér t o
20000. of R,,R;,R;,R,,R; and R, being 1 to 28.
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