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Generic formul 53" #3651 e ol ybdenum di t hi ophosphates are: 15 [err] 3
S wherein n=3, 4, 5, 6, [err] and [err] arg eitheéer independently sel ected
ffromH, akkyl groups having 1-20 carbon atipns, cycloal kyl or -
al kyl cycl oal kyk3) groups havi ng 3- 22 MaPBePr and aryl, alkylaryl or
cycl oal kyl aryl groups having 6-25 carbon ons; or [err] and [err] are
conbi ned i n gne;al kyl ene group of thé structure 25
55 t=0, 1, 2, 3, 4; u=0, 1, 2, 3, 4; (t+u)=1, 23, 4

v=4, 6, 8, 10 for (t+u)=1; v=2, 4, 6, 8 for (t+u)=2;

v=2, 4, 6 for {t+u)=3, v=2, 4 for {t+u)=4.

Sulfurized oxomolybdenum (V), 0,0'-di(2-ethythexyl)phosphorodithioate of the formula

Mo,S,0,[S,.P{OCsH,,),] is a particularly preferred additive.
* Any suitable molybdenum dithiocarbamate compound may be used in the hydrovisbreaking process.

60

Generic formulas of suitable molybdenum (1), {IV), (V) and (VI} dithiocarbamates are:
S
. |
65 4) : [Mo(S—C—NR'R?) .
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[err] 35 with R3 and R4 being i rrdepiende,rrt"l y"sel ected fromH, alkyl,
cycl oal kyl, al kyl cycl oal kyl and aryl, aftkylaryl and cycl oal kyl aryl gr
as wdefi ned abov'e and x rangi ng BP CO'niG6t4291CB1 40
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oxonol y"ndenum (V), 0,0 -di(2-ethyl heﬁ | ) piosphor odi t hi oate of the
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ol ybdenum di t hi ocar bamat e conpound may, ke used in the hydrovisbreaking
process. Ceneric formulas of suitable nol yorlenum (111), (1V), (V) and (V)
di t hi ocar bamrates are: S [err] 3 EP OL66 429 Bl wherein n=3, 4,5,6; n¥l,
2; [err] and [err] are either independe®ly selected fromH, alkyl groups
havi ng 1-20 carbon atons, cycl oal kyl ﬁy/ou havi ng 3-22 carbon atons and
aryl groups having 6-25 carbon atons; or [err] and [err] are conbined in
one al ky| wKteR*ghdRDei§ indépRndehtiyseietts®frdneH alkyildyclddikyand @A/ drowps ds defifiddabbe] 4ng

i ndependentdnging domct &d1®% rom H. al kyl, cycl oal kyl and aryl groups as defined
above, and x ranging from1 to 10. S [err], wherein p=0, 1, 2; g=0, 1, 2
(p+tq)=1, 2; r=1, 2, 3, 4 for (p+tg)=1 and r=1, 2 for (p+q)=2; S [err]
30 whergin g0, 1, 2, 3, 4; u=0, 1Mob,,sé§—-c4-an('ﬁ=;FU) =1, 2, 3, 4 v=4, 6, 8, 10
for (t+u)=1; v=2, 4, 6, 8 for (t+u)=2 -v=2, 4, 6 for (t+u)=3, v=2, 4 for
(t+u) =4. \8'@"9"' I\/bI ybde um (V) d| (tri decyl )d| t hi ocarbanmate is a '

parbcul ar | f_ﬁrbfazef;' qpﬂgfﬂ ;}l’e

r=1, 2 for (p+q}=2;

S

[

(6) Mo,0,S,(S—C—NR'R?),,

30 T
wherein

t=0, 1, 2, 3, 4; u=0, 1, 2, 3, 4; (t+u)=1, 2, 3, 4

v=4, 6, 8, 10 for {t+u)=1; v=2, 4, 6, 8 for (t+u)=2;

v=2, 4, 6 for (t+u)=3, v=2, 4 for (t+u)=4.

35 Molybdenum (V) di(tridecyl)dithiocarbamate is a particularly preferred additive.

Any suitable concentration of the molybdenum additive may be added to the hydrocarbon-containing
feed stream. In general, a sufficient quantity of the additive will be added to the hydrocarbon-containing
feed stream to result in a concentration of moiybdenum metal in the range of about 1 to about 1000 ppm
and more preferably in the range of about 3 to about 300 ppm.

40 it is noted that one of the particular advantages of the present invention is the very small concentration
of molybdenum which may be used. This substantially improves the economic viability of the process.

The hydrovishreaking process can be carried out by means of any suitable apparatus whereby there is
achieved a contact of the hydrocarbon containing feed stream, the decomposable molybdenum compound

- and hydrogen under suitable hydrovisbreaking conditions. The hydrovisbreaking process can be carried
. 45 outas acontinuous process or as a batch process. The hydrovisbreaking process is in no way limited to the
% use of any particular type of process or apparatus.

The molybdenum compound may be combined with the hydrocarbon-containing feed stream in any
suitable manner. The molybdenum compound may be mixed with the hydrocarbon-containing feed stream
as a solid or liquid or may be dissolved in a suitable solvent (preferably an oil) prior to introduction into the

so hydrocarbon-containing feed stream. Any suitable mixing time may be used. However, it is believed that
simply |n1ect|ng the molybdenum compound into the hydrocarbon-containing feed stream is sufficient. No
special mixing equipment or mixing period are required.

In a continuous process, the molybdenum compound is mixed with the hydrocarbon containing feed
stream prior to introducing the hydrocarbon containing feedstream into the reactor. For a batch process, it

55 is also generally more convenient to add the molybdenum compound to the hydrocarbon-containing feed
stream before the hydrocarbon containing feed stream is introduced into the reactor and the reactor is
pressurized with hydrogen gas. However, if desired, the molybdenum compound may be added to the
hydrocarbon containing feed stream after the hydrocarbon containing feeds stream is introduced into the
batch reactor but before the hydrovisbreaking process is begun.

60" The pressure and temperature at which the molybdenum compound is introduced into the
hydrocarbon-containing feedstream is not thought to be critical. However, a temperature above 100°C is
recommended.

Many hydrofining processes and some hydrovisbreaking processes are carried out using catalyst
compositions. Such catalyst compositions generally comprise a support such as alumina, silica or
g5 Silica/atumina. Catalyst compositions may also contain a promoter with typical promoters being the metals
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E: Ml ybdenum (1 V) _oct 6_at e, [err] containi ng} about 8 wei ght - % Mb; ~mar ket ex
by Shepherd Chem cal Conpany. 60 Results are summari zed in Table
5 ¢ EP 0166 429 Bl [err] * EP (58602369429681 in Tabl e I show t hat,

unexpect edl y, en m od| Ehl ocar lgarr‘gxu{1 0 ‘ftA rTP ﬁbdenu
di i ophos B, % Eshy i L aneher
t hree ot hemdi g@iq) gppga‘,c

t opped cruderens. abmmtmn{aenzr@oofs&o mrh!;/aibgm-cﬁaﬂﬂxt P& infhutds.) Radﬁlﬁdttﬁ@ a
peri od ofs Zbrbon an@Bylenerinsoluble cqtantstimthe mcaormm\e comganiglé tonall rimssThe bl gravity of
cont ents i rihe predyct yat Hiopivolawerin ik VRS BB BNE ¢ Bps ﬁ'FI53?°Ghé1°°°Fﬁ‘e’ cRpyersion.
gravity of ghe pyoduct- was slightly lower in the invention runs and so was
the [err] Conhf%s%éx%pleasamhﬂedm ketdig¥ot thé SonBa0PhyarolBistedking 8f HebRbliskk d&aribde.
for the comtbpneoass dwy@50FRA) sibrdedkavy grudé (cbrasiniyg 2.1 wmghs-%d%as:sbaxﬂom@.saﬂeléhﬂ"/oaped
[err] HonddS‘va(y‘HM @@éa° tﬂmﬁhﬁ "1025'40 , arghhRy| dt"twt@f9f9? ius, when

wei ght - Og/(;g\gss"agﬂn ’ﬁ' l?:: ;ﬁg: ppe fe (Fv 'ghﬁ‘g gﬁl was mlx haawrjh 9

an API ga ( U5 MBk G800 dfalmo
stirred ip 438“5@2 ‘ﬂdn mV(SKSﬁ&i longls &Bﬂed)étimlé@@del\w& sptimﬂéﬁ Wanéélebﬁf: ﬁmﬁfze out
2 liters peharhalthrough an iadtian mbeemensmeelbsqap b:dttoabxbuthe{tsr mjctoriipaem (4- mch)

di anmet er aggmmamwm(mmwn efﬁ'gl’? E:‘gg Iﬁéﬂ?ﬁ?"%’&@“‘é&hﬁ" “ﬁ%@gﬂt sén
The oil -ga

18.3 m (69 %em?‘} °"°e' ‘%’%Ef a| n ess s‘geel ﬁtublg sutr"rﬁgu reoI Bt c
furnace and ;ﬁ&ﬁtct pbfsemkbuama prasbutiér@bwis vdNe iy b edtids agohedees;ﬁra&as drldRodier.t om
of a heat eohllmemcxtrmlorib@te@cm- aff, andmyeadalamseipscam IEx@®pial. ARécef waslintrodeadinh)
where it nitheqpsegus Pf°€‘{‘ibs"’|ee‘a€% Facéb‘fﬂﬁséﬂi'%zedg‘ E‘b‘&ﬂ?&grﬂ ¢ #do ealfulstegms dayvs
edutti on t (B2 PYYIPReR FoTPHARs Fosull &g Sugmatzeg i [ ev| de a liquid volume, of
about 1 I®fter and thus an average residence t| me of the oil-gas m xture of
about 30 mnutes at the reaction tenperature of about- 20 [err] The product
passed through a pressure |let-down valve into a series.of phase separators

and coolers. Al liquid fractions were conbi ned, and were anal yzed as
described®in Exanple |. A tracer was introduced in the gaseous product
stream The tracer was analyzed in a gas chronmat ograph so as to calcul ate
gas flows and hydrogen consunptlon Results are summarized in Table II1. 25
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the results of Table I: |ower. coke formati on ‘when nol-ybdenum

dit hi-ocaf bamate and d|th|ophosphlpeoognﬁnngnas A and B, Runs 6 and 7) T e

50+65 7  -EP 0166429 BL [err]- "EPQ 166 429 Bl Data in Table Il r m
)
enpl oyed. Hydrogen consunpti.on was significantly higher in Runs 6 and 7,

wher eas 538C+ (10000F+) convers|on and gas fgrrmii on were somewhat |ower in
these runs than .in control ru%s(Runss 9amd§.(). 5 Cainms 1. A process
for hydrovi sbreaking a hydrosggagm %onﬁalﬁl ﬂﬁed stream characterized by
the steps of: 10 - |ntrodUC|@g east Bne” deccnpoSabIe'nDbedenum“
~compoynd sel ected from nDbeaéwun1d|th|ophosphates and nol ybdenum
di t hi ocarbamates into said hydr)carbon containing feed stream and -
contacting said hydrocarbon-conyaining feed strecn1containing sai d
;deconposable mol ybdenum conpoung under hydr §§reaking conditions with
thydr ogen, wherein said contacu:1g is carrie u# in the absence of a '
catal yst conposition contai nPrg| & ug n#, 8i |EcaBdr silica alumina. 15 2.
The process of claim1l charact®tized in that saiq deconposabl e nol ybdenum
|di t hi.ophosphat e conpound. iis sel ¢cted fromthe generic formulas (1), (2) and
(3) S[err] wherein n=3, 4,5. 6] [err] and [err]dgre either independently
selected fromH, alkyl groups having 1-20 caﬁbog 25 atons, cycl oal kyl or
al kyl cycl oal kyl ‘groups-.havi ng=3422 carbon at&nsuand aryl, alkylaryl, or
cycl oal kyl aryl groups- havi ng E% %L oﬁs,m r [err] and [err] are
conbined in one alkylerie gro e stPuctur® [err]. with [err] an [err]
bei ng i ndependent|y- sel ect ed FT(H]H al kyl , cycl ol kyl "al kyl cycl oal kyl ,
aryl, -al kyl aryl -and cycl oal kyl arfyl groups as defiphed above, and x ranging
frap1l to 10; 40°S [err] wherein p=0, 1, 2,; g=0,|1, 2; (p+g)=1, 2; r=1, 2,
3, 4 for (p+q)=1; 50 r=1, 2\for (p+q) =2; an 3 R1 and R2 are as defined
before: S [err] wherein ) é o © N @
. . =h~gum8_mggg
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60 t=0, 1, 2, 3, 4; u=0, 1, 2, 3, 4; (t+u)=1, 2, '3 4; v=4, 6, 8,@or 4

(t+4)=l; v=2, 4, 6, 8 for (t+u) 2 v=2, 4, 6 for (t+u) =3; v=2, 4 for

(2/u) =4; and [err] and [err]-are Ed’dbiﬁﬁdz&)ﬁ‘bre 3. The process of claim
c

haracteri zgga iR fabRt 1 SBh#lmI§ROfRAS2 R h
/conpound i s:nmx&:aa'w{g%atl&fh-ébﬂos&a& (comﬁiﬁljﬁ iga).éi uﬁgépih OF Atgggﬁi%g %{’ fodis 4=
"9 EP 0166+s26pBih Wt significanflaibigber ih Roané andT, tmreaewc&snmb‘ﬂa neer&mn rﬂV@E

coke f or natferontisthwere FemewWae fayer ii thaseomns thamin eontrpidruas RunopHoenhl.e
(conggounds A and B, Runs 6 and 7) were enpl oyed. Hydrogen consunpti on was
si gni fi cantgiaimdi gher in Runs 6 and 7, whereas 538C+ ([err]) conversion and
gas formation were sonewhat |ower in these runs than in control runs (Runs
8, 9 and 10) 1eipaﬂcm§ for hv&?m\mbwbssa hygirockrben-eppiainingdeek istnep rrepharactenzed by the steps of:

hydr ocar Bong @J?; %%n il .5"‘%2.,. éiﬁ?;‘%‘a@.‘s'hw ; ‘“‘-1'”’""""'“
i nt roduci n smt %Fﬁamﬁ?é:@ r@ﬁ:a E
nol ybdenumcdﬂnb&ump.limsm&ivasre ] cBmin ﬁﬂhlmdﬁighﬂfllwa%fn aﬂ'&inﬁa‘étlﬂg @rrﬁa in the
hydr ocar borbseoes efi an¢atelyst etaubosttwreeantauamalgmmh.asﬂtca sifeal alumina. -
hydr ocar on- ¢t |Pfﬂ°{$§g Fi!éﬁﬁﬁ' %'E‘g ‘2 sc\'ﬁ ogrblegpdsiamine dithidpherdbateim
conpound urfABPOURS it 'é’&k RPeREHPTMUBAS I AP Whr ogen, wherein said
contacting is carried out in the absence gf a catal yst conposition "=
containing alumna, silica or silica alumjna. 15 2. The process of
claim 1l shara@terized in that said deMelfpds@fe nol ybdenum dit hi ophosphat e
conpound is selected fromthe generic forgﬂl as (1), (2) and (3) [err]
wherein n=3, 4, 5/6; [err] and [err] are t her independently sel ected from
al Kyl = grbeim n23V4, 68; A-arORTAE Sithr indeparidently.seledsd fRom 1K Yikyl §Foudd HaVihg Y-Caalky |
gr s hav iargnsoy@@atkyborlatpicyaioolky geungs leaviph daytion atps amd argl yaikyiacyl, kiydyeloamylaryt
groups havisryrsbavingSarZBsaroen gams: iR’ [and R] araembiegdrip opg elkwieserigrone df the stweture
al kylerie group of the structure [errds with [err] an [err] being
i ndependently sélected fromH, alkyl, Qygd oal kyl al'kyl cycl oal kyl,- aryl,
al kyl aryj, and cyci oal kyl aryl groups as defi ned above, and x rangi ng from1
to 10; 40 [err] wherein p=0, 1, 2,; q=0 (p+tg)=1, 2; r=1, 2, 3, 4 for
(p+q) =l : r=1, 2 for (p+q)=2: and Rl an Bﬁéﬁa'?és as defined before: S 11
[err] wherein 60 t=0, 1, 2, 3, 4; u= 1, 2, 3, 4, (t+u)=1, 2, 3, 4,
v=4, 6, &, 10 for (t+u)=1; v=2, 4, 6, &f\or (t+u) =2; v=2, 4, 6 for (t+u)=3;
v=2, 4 for (t+u)=4; and R R*

with R® an R* being independently selected from H, alkyi, cycloal.kyl alkylcycloalkyt, aryl, alkylaryl and
cycloalkylaryl groups as defined above, and x ranging from 1 to 10;
40 :

S
. ' I}
{2) MoO,S,(S—P—OR3),
(_ _ or ' ’ ORI
@ wherein .
p=0, 1, 2,; q=0, 1, 2; {p+q)=1, 2;
r=1, 2, 3, 4 for (p+q)=1;
50 r=1, 2 for (p+q}=2; and
R' and R? are as defined before:
s
_ ' -
55 (3) . Mozogsu(s_P—ORZ)v
I
OR!
wherein
50 t-01234u—01234(t4—u)1234

v=4, 6, 8, 10 for {t+u)=1; v=2, 4, 6, 8 for (t+u)=2;

v=2, 4, 6 for (t+u)=3; v=2, 4 for (t+u)=4; and

R' and R? are as defined before.

3. The process of claim 2 characterized in that said decomposable molybdenum dithiophosphate
s5 Ccompound is oxymolybdenum (V) 0,0’ - di(2 - ethylhexyl)phosphorodithioate.
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characterized in that 'said deconposabl e nol ybdenum di t hi ophosphat e 65
conpound is oxynol ybdenum (V). 0, 0" g di - hexyl ) phosphor odi t hi

9" EP 0166 429 Bl 4. The process %'?dé(@sr#@% racterized in that said
deconposabl e rmjayd)deﬁalm di tdnifiow ahd aesats ot Jage Undbwes coiedl mmwnfwhﬁm tnhbbdenum

[err] and [err] are‘as defined -before.: 3."\ The process of claim?2
oafe

generi ¢ f or ndithierapamate @ng d-mwssyatf mePORRM%AéF% Bn“*{’s's& aBd emp fpyedelt n
R2 are eit hel"°'15\‘fﬂ%ﬂ9§r‘|ﬁéﬁ'9w2°‘:§l'éﬂ ete ne,g;s'iui:‘f)ﬁta n & ‘1’ V 'S'E'C)a
carbon. ato TEHOP g M B BT VR s 2 o a (oS and ary gr oups

havi ng~_6 2 car bon at ons; 10 or [err] and [err] are conbined in one

al kyl ene gr o@mines the structure and the meaning indentified in claim?2; S
[err] 15 wherein p= 9 njtam fegd jlraargcha%uer the steps of:
(pra)=1; 1 —1 2,‘nf‘°§tfc. QB}E]S: "%.%r’?ﬂ;m riarosshol cortsniry el arearfcharaof Wnedbd'e’num
bef ore; dt ]ﬁ; Ss"éi‘nurrhdiyﬁeenuﬂq ditHiocatba m4¢es uhtifkardlwdr carbbn-cdritaigibgHegd-streard; and,
4 v=4 facting (shid Lhyarb¢arhonLontdining feeB sfream Cantairjing said, dgtomposal@e fnglybdenum
(lt +U) 3 v 2 cor#r’dumlu dtsﬂmr)il'ﬂwsbfeakug f«e\drﬂ%nsarrt!r ‘é’Pﬁl %'}a@"’d@'ﬁ?‘ﬁ‘éﬂj's%f‘%’r"é‘ in4

r
5. The pr Oceggsema Qflaa‘ia Ve m&g ‘SF‘ aractefiz glgl ﬁﬁgmﬁmm%nhmphospmm
mol ybdenuniadi ;,JP; % rié forRblbs/ ermran
dji (tri decyl)d l'ocar amate . The process of any of the preceding clalns.
characterized in that said decorrposabl e nol bdenum conmpound is added in an
arm)unt to result in a concentration of %?%1 min said hydrocarbon-
cont ai ni ngzof eed'streamin the range of ppm 35 7. The process

of

claim®6 characterized in that said deconmsabl e mol ybdenum conpound is
ded in an anmount to result in a concentration of nolybdenumin sal d '
y dg gtar bon- cewtetninadigs. BeR! dnd Rraceaitherindepradentin ct?F’fmetHoa' rb°"|
ocess of 25ar?§9m5fcv§lp§kv g cl,q k\eprgp?sé\ a{?tcérltgpr}gvnmg f@ﬂ gpuorcyc oalkylary
ydr ovi sbr ealdrgs B 672315¢ re’ combire

reac Ion tlnme ft?e grugfre

10 hours, a tenperature in the rangaaof R60 to 5500 a 40 pressure in
e range of at nospheric to 69 MPa and a\hydrogen addition in the range of
.8 to 352 nB per nB of said hydrocarboﬁ containing feed stream 9. The
ocess of claim8 characterized in t hat”sa h ,4eact|on time is in the range
0.1 to 5 hours, said tenperature is iq the range of 380 to [err], said
lessure is in the range of 3.55 to 20. 8 NPa and sai d hydrogen addition is
|h the range of 89 to 891 nB per nB of s&id feed stream 45 10. The
process of claim9 characterized in thdt® safd reaction tinme is in the range

Of 0.25to 3 h&LH’, an R* being independently selected from H, alkyl, cycioalkyl alkylcycloalkyl aryl, alkylaryl and
cycloalkylaryl groups as defined above, and x ranging from 1 to 10; _

'OO'D R~ ~>50 S0 O

40

i
(2) . MoO, sq(s—rT—oa 2
= | 45 OR!
AN
] wherein
p=0, 1, 2,; q=0, 1, 2; (p+q)=1, 2;
| _ r=1, 2, 3, 4 for (p+q)=1;
N 50 r=1, 2 for (p+g)=2; and
R' and R? are as defined before:
S
i
55 (3) Mozo.s.,(S—IT—ORZ),,
" OR!

wherein
t01234u—01234(t+u)1234
{ v=4, 6, 8, 10 for {t+u)=1; v=2, 4, 6, 8 for {t+u)=2;
H v=2, 4, 6 for (t+u)=3; v=2, 4 for (t+u)=4; and
R! and R? are as defined before.
3. The process of claim 2 characterized in that said decomposable molybdenum dithiophosphate
compound is oxymolybdenum (V) 0,0’ - di(2 - ethylhexyl)phosphorodithioate.

|
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Pat~ent anspruche 1. Hydrovi sbreakl ng- Verfahren fOor ein @
kohl enwasser st of fhal ti'ges Ei nsatzmaterial, gekennzeichnet 50 dur ch foI (e
Stufen: Ei nfuhren von m ndestens einer zer set zbaren Mbl ybdanver bi ndung,
ausgewahl t unter Mlybdandithi opfERp@166 428dB1 Ml ybdandi t hi ocar bamat en,

in das kOhl e?ﬁ%{iﬁes? Ltottlg ‘Eall éh gtern n?na{h {5 qe&éc%poswg mﬁgP&eﬁM I(@ﬁ g&rb%ﬁ\%te

kohl enwass ggnsdo @), ') lan@

zerset zbaren 55 Mol ybdanverbl ndung unt er Hydr ovi sbreakl ng- Bedi ngungen mit
Wasserstoff, wobei das Kontaktieren in Abwesenheit einer

Kat al fgggaﬁorz anmenset zung mt eine ) ll& &, Al um ni unoxi d,

Siliciundi ox' oder Siliciundi oxi d- LﬁT%"d durchgefuhrt wird. 2.

Ver f ahren RAGEn MBS BIsUE m=h, 2; RagHdre e aekam&dam%aeaé&aﬁ,& H] @ikl RS HaviRPI—E20
Mol ybdandi tdmbcapivaspiyelbalkyngredps ievily Sca2readon atemns arldlagy gripseiavifgD8-R25| carbér gtoms; 2)
und (3) wuetwrthRiard eombingd)inneg plkylene @Bup of the structure and the meaning indentified in claim 2;

OR 10 I 1111] 111~1'111111 BIII 11 1JI1 o EP 0166 429 Bl wobei n=3, 4, 5
oder 6; Rl und R2 unabhangi g vonei nander ynter M Al kyiresten mt 1-20
Kohl enst of f atigmen, Cycl oal kyl - odemod|sigl-Cy-airts) Kyl resten mt 3-22

Kohl enstef f at omen und Aryl -, Al kylaryl- oder Cycloalkylarylresten mt 6-25
Kohl enstofwmfﬂﬁen ausgewAhit sind; oder RI und R2 zu einem Al kyl enrest der
Formel 5 R3 P=0ph %4 JUN 2; (p+al=1, 2} ( CR3R4) X
10~~~~~~ /I C B%:’zfo, ° Tégg’bl niert sind, wobei R3 und R4 unabhangig

vonei nanger Ritafd RHar |~’déhnad desoed; 0al kyl -, Al kyl cycl oal kyl -, Aryl -
Al kyl aryl und Cycl oal kyl aryl resten gemass Sder vorst ehenden Def i ni t I on

ausgewahit sipnd und x im Bereich von olli eat,
S (QY & ]ﬁﬁé‘ﬁ‘ﬂﬁg’?& ORU 25 worin p=0, 1, 2;

=0, 1, Z wh&&d)=1, 2, r=1, 2, 3, 4 fur (p+q)=1;

t=0, 1, 2, 3, 4; u=0, 1, 2, 3, 4; (t+u)=1, 2, 3, 4;

v=4, 6, 8, 10 for (t+u)=1; v=2, 4, 6, 8 for (t+u)=2;

v=2, 4, 6 for {t+u)=3, v=2, 4 for (t+u)=4; and

R' and R? are as defined before. _

30 5. The process of claim 4 characterized in that said decomposable molybdenum dithiocarbamate
compound is molybenum (V) diltridecyl}dithiocarbamate.

6. The process of any of the preceding claims characterized in that said decomposable molybdenum
compound is added in an amount to resuit in a concentration of molybdenum in said hydrocarbon-
containing feed stream in the range of 1 to 1000 ppm.

35 7. The process of claim 6 characterized in that said decomposable molybdenum compound is added in
an amount to result in a concentration of molybdenum in said hydrocarbon-containing feed stream in the
range of 3 to 300 ppm.

8. The process of any of the preceding claims characterized in that said hydrovisbreaking conditions
comprise a reaction time in the range of 0.01 to 10 hours, a temperature in the range of 250 to 550°C, a

40 Dressure in the range of atmospheric to 69 MPa and a hydrogen addition in the range of 17.8 to 3562 m? per
m? of said hydrocarbon-containing feed stream.

9. The process of claim 8 characterized in that said reaction time is in the range of 0.1 to 5 hours, said
temperature is in the range of 380 to 480°C, said pressure is in the range of 3.55 to 20.8 MPa and said
hydrogen addition is in the range of 89 to 891 m® per m® of said feed stream.

\_* 45 10. The process of claim 9 characterized in that said reaction time is in the range of 0.25 to 3 hours.

Patentanspriiche

1. Hydrovisbreaking-Verfahren fiir ein kohlenwasserstoffhaltiges Einsatzmaterial, gekennzeichnet

s0 durch folgende Stufen:

Einfihren wvon mindestens einer zersetzbaren Molybdanverbindung, ausgewdhlt unter
Molybdéndithiophospaten und Molybdindithiocarbamaten, in das kohlenwasserstoffhaltige
Einsatzmaterial; und

Kontaktieren des kohlenwasserstoffhaitigen Einsatzmaterials mit einem Gehalt an der zersetzbaren

s5 Molybdanverbindung unter Hydrovisbreaking-Bedingungen mit Wasserstoff, wobei das Kontaktieren in
Abwesenheit einer Katalysatorzusammensetzung mit einem Gehalt an Aluminiumoxid, Siliciumdioxid
oder Siliciumdioxid-Aluminiumoxid durchgeflhrt wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das zersetzbare Molybdéndithiophosphat
unter Verbindungen der allgemeinen Formein (1), (2) und (3) ausgewdhlt ist.

60 — —
S .

l
(1) Mo(S—P—OR?),

I
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2 fur (p+q)=2; 30 und R : und R'2;‘d'L'.e"vo_rstehend definiert Bedeutu ‘
ben; S 11 (3) ‘ - Mb2CS. (S P- OR2 35 )

1EOR worin t=0, 1, 2, 3, 4; u:0,8é?§,1fg4§9'26{+u):1, 2, 3, 4; 40 %
6, 8, 10 fO (t+uf=l;.v=2, 4, 6, (t+u)=2; v=2, 4, 6 ffr (t+u)=3; v=2,
4ifur (t+u) wdbei nwd, R Sunder 2 Bfi end/ @f gmetrhéngio deﬁéin?h@ﬁft'e‘tqseMel&tMrﬁg_fghabiEﬂ.—2Q.
Ver f ahr en n&eHensiel@pmenn C29'°ﬂﬁhu?@h,‘@%5@{eé‘5?\éf" 3023 é‘?ﬁ%"%‘}f@ﬁ% E‘i“\’?% Aryt-,
zer set zbar eNW&B@'f@ﬂfr Qgﬂ'ﬁsé%'&? U STONTEm fudgewanipsigd: oderyil’ und R 2u
et hyl hexyls) e'Pe"r')hokgp Stodi thi oat handel t. 45 4. Verfahren nach Anspruch
1, dadd&ch gekennzei chnet, dass das z@&tset®bare Mol ybdi ndithi ocarbamat aus
den aligeneinen Forneln (1), (2) und (3)_Ausgewahlt ist S 50 (1)
[MO(S-C-NR R2)j] worin n=3, 4, 5, 6; 2; Rl und R2 unabhangi g

vonei nandfg unter H Al kylresten mt 1-20 gaigmhenst of f at onen,

Cycl oal kylresten mt 3-22 Kohl enstoffat\nen und Arylresten mt 6-25

Kohl enst of f at onen ausgewahit sind, oder ®1 und R2 zu ei nem Al kyl r est

konbi ni ert sind, der imH nblick auf EB/S\\ LUktur und Bedeutungen der Reste
den Angaben in Anspruch 2 entspricht; S (2'§ -
MOOpSq( s- & REERGidrt sind QuobBi A Rnd®ROunadhangi vBirethander urter 1, ik, Tcloatkyl-, Aidyicydoaliir,
f M (p+q) =1 Ani-—Aikylatylfunl C{dioatyiadiresten gemassidadvdiitehandbn Refirdiicp ausgewbidtsbmiclind x im
defini erte Bewiutvomdg—Malest;, 1111111 1111L 111111211111111 EP 0166429 BI

N

S (3) M2Q S, (SCNR R2), F~worin t=0, 1, 2, 3, 4;
u=0, 1, 23, 4 (t-u)=l, 2, 3, 4, v=4, 6, B, 10 fO (t+u)=1; v=2, 4, 6, 8
fur (t+u)=2; vgp, 4, 6 fO (t-u)=3, MeBs,g-A-@RYt+u)=4;, und R nd R2 die

vor st ehend definierte Bedeutung haben. io | 5. Verfahren nach Anspruch 4,

dadirth gekennzei chhnet, dass es sich bei mO®erset zbar en .
Mol ybdi nd#4 hi gcar bamat um Mol ybdan- (V) - di - (tridecyl) - dithiocarbamt -
handel t 6. VEffahnen nach, £l pegnsles; vorstehenden Anspruche, dadurch

gekennzei chnet g=1085% atie(pzg)=9et zbar e
r=1, 2 fur (p+q)=2;
30 und R' und R? die vorstehend definiert Bedeutung haben;

S

I
(3) Mo,0:S,(S—P—OR?),

35
OR'
worin )
t=0, 1, 2, 3, 4; u=0, 1, 2, 3, 4; {t+u}=1, 2, 3, 4;

40 v=4, 6, 8, 10 fur (t+u)=1; v=2, 4, 6, 8 fir (t+u)=2;

v=2, 4, 6 fur (t+u)=3; v=2, 4 fir (t+u)=4;

und R' und R? die vorstehend definierte Bedeutung haben. . )

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass es sich bem‘3 ;ersetzbaren
Molybdandithiophosphat um Oxymolybdén (V) -0,0" -di - {2 - ethylhexyl) - phosphorc_:dltplqat handelt.

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das zersetzbare Molybdéandithiocarbamat

' ; : “ . .

; A~ aus den allgemeinen Formein (1), (2) und (3} ausgewdhit ist
! S

: li

i 50 (n [Mo(S—C—NR'R?), ],

worin n=3, 4, 5, 6; m=1, 2; R' und R? unabhéngig voneinander unter H, Alkylresten mit 120

Kohlenstoffatomen, Cycloalkylresten mit 3—22 Kohlenstoffatomen und Arylrestep njit _6——25

Kohfenstoffatomen ausgewdhit sind, oder R' und R? zu einem Alkylrest kombiniert sind, der im Hinblick auf
55 Struktur und Bedeutungen der Reste den Angaben in Anspruch 2 entspricht;

I
(2) Mo00,S{S—C—NR'R3),

60

worin
p=0, 1, 2; q=0, 1, 2; (p+ql=1, 2;
r=1, 2, 3, 4 fir (p+q)=1;
r=1, 2 fur (p+9)=2;
und R' und R? die vorstehend definierte Bedeutung haben;
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Mol yhdi nver bi ndung in einer sol chen ‘Menge. zugesetzt wird, dass sich im
kohl enwasser st of f hal ti gen Ei nsatzmaterial eine Ml ybdankonzentration i mg
Berei ch von 1-1000 ppm ergibt. -15 7. Verfahren nach Anspruch 6, dadu 9’16
gekennzei chnet, dass die zerset gpaige186ggod@iver bi ndung in einer sol chen
Menge zugesetzt wi rd, dass sich imkohl enwasserstoffhaltigen

Ei nsatzmat eri al ei ne Ml ybdi nkonzent rat |$)n I m Bereich von 3-300 ppm ergi bt.
8. Verftheg nach ei nem der vorstghe W@he dadur ch gekennzei chnet,
dass di;e Hydr ovi sbreaki ng- Bedi ngun@ért‘ Si he tionszeit imBereich von

0, 01- 10>&asinden, sine Tenperatur im 20 Bereich von 250-550C, einen Druck im

Berei ch vont# moarsh&r erlinuel3, Bi ¢+6S1\MPa8, and ei ne Wasser st of f zugabe im
Ber ei ch vonY1¥ %88h|0sfig ‘ﬂﬁs"}fﬂrd #B Weld+Wohl enwasserstof f hal ti gen

‘406 153
Ei nsat zmat ef[] 2k o1 Hi he -2 '{‘gahé‘;%gm@ wAnspruch 8, dadurch
gekennzgi chaeverf RS fiheA A "% fchHne) 9484 8, slehD bedinU PiRBbarth €
Tenper at WMolybaaddithie¢aciamao Gm Q@ diel’(trﬁédsmk dltn'baafamachmuaﬁ 3,55-20,8 MPa

und di e 25 mga*mmn i Mvwmelsedm Agispricha, ®§"'®9Q§kﬂ'®2 pet dsstbezersetzbare

Ei nsat Z v rbjnd i solghe f %?awﬁfﬂstoﬁhamgen
satz aten 1] ratio
gekennaﬁl ¢ @aﬁa E%’E ﬁ.ﬁi nl?iﬁ%d @f@ﬁ%ﬁm BasBAGMglh €0t -
Revendi C%dei) @Slclﬁﬂ ﬂleng Q\éicﬁ GRI léﬁivés@é}stdffﬂémgé‘rﬁﬂfngdﬂmatenal eine

d' al i menthadiybdénkomrattexion im @ersicinyalr 8€300bupresrgibcar act 6ri s6 par | ea 6t apes de

i ntroducti of Memmhws empm,o#pos’@tqﬂenMI d@d@ Hedusehp @skennhzeichiish i ddss piie

8j 1
?Sscg:.lf’ ggﬁg ?ﬁf&g’ C el ';ﬁfgruck lgg reug\a T &E}oﬁ,& ar H}:{%kﬁ%s eg?.gunq@eme d.ans
6 hal }
contagt dimfgsesn; an d aI | rrent ation contenant es hydrocarb aures corr?t eﬁ?nt | e
conpose de BaMesf: ﬂtdmmctdm;%)&dbd%qh gd@nezedhnat @Imdletﬁedmnsze't im Bereich von 0,1—5
&

ol gy

d' hy dro;n ‘EUP'HGfEc"ieF‘B?fa‘“a ‘é‘%g‘h'rj? % Parei n3:561120:% MBr pnsedie o
M se of ¢ ﬁﬁaﬁ had B ,aiﬁsis“i S banbeRagy de

"al um neggy ¢Silice P SI I'ce al um ne. roce on la
'revendlcatlon 1 caract6r|se en ce que | e conpose de di t hi ophosphat e de
nol ybden@emmgabl e est choisi parni |ea fornules generi ques (11 (2) et
(3) S 4% ac&uel | e

n=3, 4, 5,c§m mg é?& OrfiYaiRRn HUmREHEN: BT atetn sk qig PR

al kyl es ayajur n%msdéiﬁomsmﬁsomdéwegﬁaypa&. §esGltMadreaghgiss Ou

al kyl cycldaahdnyﬂdeﬁe ayaltdnﬁi&aaaaﬁaﬁe dé inaiydeénd cdata leh@O@mned althentagsrocypenara rdgs €S,

al kyl ars.yl*nrgrowbwclebal kyI arEI es qz;gaz‘int de 6 A 25 atones de carbono, ou R et
an n

é d
R2 sont Coq%sg edécomposab es co tlons roé\r/%x'sgoﬁrz m&c‘?ﬁfgi{% rm:tele c ntaues 55

rogeng ant qu
C ( CR3R4) ue la mise e contact en |'absence d'une composition catalythue c nt de | % l 4

6tant in ;aea AR Klice i#d.S parm H, des groupes alkyles, cycl oa ky es,
al kyl cyel oakkprbegs seloryllaeaeverﬁ&aﬁﬂnkylcanagtérss ept cecquel le axbhopbsér Imbwbmssha@pjuon
| es a d6fmelyadeqs désompngeble est choiditparmi lesofayyles aé 'lqéeslﬁét‘z’f @12 1 *111~i~

[T~ 122122 ilItM1 1If |1 s
L i
45 {1) MO(S—-—F“—ORZ)..
OR!

dans laquelle n=3, 4, 5, 6; R' et R? sont indépendamment choisis parmi H, des groupes alkyles ayantde 1 &

s0 20 atomes de carbone, des groupes cycloalkyles ou alkylcycloalkyles ayant de 3 3 22 atomes de carbone et
des groupes aryles, alkylaryles ou cycloalkylaryles ayant de 6 & 25 atomes de carbone, ou R' et R® sont
combinés en un groupe alkyléne présentant la structure:

-R“ R*
55 N/
: C

N
. {CR?R%),
ANV 4
Cc
7\
R4

60
R3

R?® et R* étant indépendamment choisis parmi H, des groupes alkyles, cycloalkyles, alkylcycloalkyles, aryles,
g5 alkylatyles et cycloalkylaryles tels qu‘on les a définit plus haut, et x étant compris entre 1 et 10;

_

Y
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- ) "~ a : L e \ ijs S P-O

t_-laaq-uelrlzi p-'ioéi-l’( -42;;)939’ 1,2, (p+a)=l, 2; IrO(=1 2, 3?’45si (

emment; /- ptq) =25 e.EF_'RbfGGIQQSBIIt tels qu on les a d¢ s

: . -7 ) i ; . . ————————————— S 1

3, 4; u= : : v ans l-aquell e 20 —-

4, 6, 8 S:J(%iﬂl,lj NI 4“3“)8?&?(%,%{5?3%—&;),\2/:42 5. 8 10 s (try et

1 N ! . L : =p, V=2, ‘Si . =4 ) - X

] “d'i"'lc;ﬂ %nqlzj on les a defihis p_recedem‘ren@'."-.B. Pr ocGIdG gterg)n I4a st Rt

ol ybdene decmvisd;g;ﬁgtg;'sg-. enopg que | e conpos6 de dithi ophosphat e de 25

d' ofynol ybdene (Pf: )» Zvh 1-%’;‘ Qe 28 (2. Bthyl hexyl ) phosphor odi thi oat e
fuo e conposgydg efioBACcoU6 " Sel on | a revendication 1, caracterise en

i les 8 f-’”v si LbEQﬁCﬁrbaﬁate de nol ybdbno. deconposabl e est -choi si

'S, ONR OF U0 Set € titglsiqEor( by a deéfiyis précqdgmment; s 30° ol s

L epehdanneth nV\:]n dans..l aquel f{ en=3, 4, 5, 6?sh1:11 2. Rl et R2 sont '

de] carbone ge choi-sis parni H, des groupes 3l kyl es ayant de 1 3 20 at

des 35 routf ”, {l-.oupes cycl oal kyl es myo3,isd€—8RA, 22 atones de car bone_ome?

combi n'eg' en 3rs1 Sro{ig: Zﬁnf bOIe 6 a 25 atomes lde carbone, ou R et R2 sbnte

J : ne ’ Ay

i ndi gu?gé %%ns I al’revendi zat i onprZ?S?gt th | ao{é; ucture et fa signification

- aq . _

3, |4 gi (p+&p=! ; ﬁwg}ﬁh;a%ﬁba 321,'!4. t;%;?&ﬂg 1, 2; (p+q)=1, 2; r=1, 2
-. ,—v 'y Oy .Sitq-':'v: U4 i ;u ;RI . |1 T

l e C):anJJef inis prézgcﬁgmmu,:bg,@,; G s et et R2 sont tels qu' on

5 3. ( SNRlRZ_-)-V,Rt; doRfssontgisaiulop les—g défipis pgécédemment. _ 1 . '

, ﬂ 3, 4’. v=4, 6, 38 Progégé splo tla'_mvgf:ca?)@ ?, czl‘act risé _en éé p%e I 7co%posg,de4dlth(obﬂds)>m1q de

(t+Hu) =3, v=25 _lz;olgl?dérog g_ﬁym sa? m"o,o —2 2 ethfnexiA)phbsphéradijniadte doxgmobibdede Bi).

“prekedenment . " "4, Procédeé’seion | ﬁ'e Endidation %, cadiéridéedrscaggieote domposd Qﬁgi}ﬁﬂcgrbamate de

] o " molybdéne 'décomposable est choisi parr_ni les- formules génériques (1), {2) et 3)

30 - ' o 1l

1, 2; R' et R? sont indépendamment choisis parmi H, des groupes alkyles

' : . ayant de 1 & 20 atomes de carbone, des groupes cycloalkyles ayant de 3 A 22 atomes de carbone, et des -
" groupes aryles ayant de 6 a 25 atomes de carbone, ou R! et R? sont combinés en un groupe alkyléne .-
fication indiquées dans la revendication 2; R

dans laquelle'n=3, 4, 5, 6; m=

35
présentant la structure et la signi

S

| ;
40 (2 M00,S,(S—C—NR'R?), e

dans laquelle : E
p=0, 1, 2; q=0, 1, 2 (p+a)=1, 2;
r=1, 2, 3, 4 si {p+a)=1; :
.. r=1, 2 si {p+q)=2; et
A R' et R? sont tels qu'on les a définis précédemment.

S

I :
50 (3) | Mo,0,S.(S—C—NR'R), )

dans laquelle : o
t=0, 1, 2, 3, 4;,u=0,1, 2, 3, 4 (t+u)=1, 2, 3, &
. v=4, 6, 8, 10 si {t+u)=1; v=2, 4, 6, 8 si {t+u)=2;
v=2, 4, 6 si (t+u)=3, v=2, 4 si (t+u)=4; et
R' et R? sont tels qu'on les a définis précédemment.
5. Procédé selon la revendication 4, caractérisé en ce que fe composé de dithiocarbamate de
molybdéne décomposable est le diltridécyl)dithiocarbamate de molybdéne (V). '
6. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que I'on ajoute le
: 60 composé de molybdéne décomposable en une quantité permettant d'obtenir une concentration en
/ molybdéne dans le courant d'alimentation contenant des hydrocarbures comprise entre 1 et 1000 ppm.
' 7. Procédé selon la revendication 6, caractérisé en ce que on ajoute le composé de molybdéne
décomposable en une quantité permettant d’obtenir une concentration en molybdéne dans le courant

d'alimentation contenant les hydrocarbures comprise entre 3 et 300 ppm. )
des revendications précédentes, caractérisé en ce que les

8. Procédé selon l'une quelconque

55

65
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di (st ri d6cgshgitibris hm&aﬁmmmmho&dﬁﬁmﬁu{}eam&n chinprisede & D10 Houtdsl@ne
quel conquemdswuneevram#a @ata 250 st PFOCc@uaMseen camrisctnte lamression onagpiwriquec 69
aj oute %msﬁ@&'ﬁrf‘ﬂés"aﬁfs@ BhPaf e’ ‘éﬁJ%ﬂﬁ'fai"E daleantaion ant

& obt ey r°°ﬁ‘§%? %Yﬁﬁ“f T 5 R} ERARIE SRR bR e ok g
cont enants Hiﬁ«%s e atiid u&e&:&emaesa)eew‘cceﬂ% t rﬂﬁg " fém1
la r evendiadeiﬁonwhﬁrogearacbcﬁﬂprise ed@tfe 89cetBAD ni"p@ﬂm&]d@ldbtfradt el‘aﬂmé?pﬁt&ﬁ

mol ybdenae d 6 Brepésié atiorela cavengivetian Jagaraceétiseisn coguetictampydesiaction est ogmpris entre 0,25
concentgd¥|dﬁuﬁﬁ nol ybdene dans |e courant d"alinentation contenant |es
hydrocarbures conprise entre 3 et 300 ppm 65 8. Proc6de selon |'une
guel conque des revendi cations precedentes, caract6rise en ce que les 13
1111111 12182111 il uwi1li1l 1111 1 EP 0166 4-9 di conditions

d' hydrovi scor 6ducti on conprennent un tenps de reaction conpris entre 0,01 i
et 10 Heures, une tenperature conprise entre 250 ‘et 5500C, une pression
conprise entre |a pression atnospherique et 69 MPa et une addition

d' hydrogbne conprise entre 17,8 et 3582 nB8 par n8 de courant d'alinmentation
contenant des hydrocarbures. 5 9. Proc6de selon |a revendication 8,
caracteéfise en ce quo le tenps de r6action est conprise entre 0,1 et 5
heures, la tenperature est conprise entre 380 et 480C, |a pression est
conprise entre 3,55 et 20,8 MPa et |'addition d' hydrogbne est conprise
entre 89 et 891 nB. par nB8 de courant d'alinentation. x,, 10. Procede
seloon; I2a revendi cation 9, caract6rise en ce quo le tenps de r6action est

co is entre 0,25 et 3 heures. 10 15 20 25 30 35 40 45 50 55 60 65 14 *

C L M S * '

5. Pr006d6 selon l'a revendlcatl terise en ce due | e ‘conpose de
di t hi ocar bamat e de nol yhdene degi’n&)gégl‘ég Et
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