Recovery of the de-waxed heavy gas oil: until the water which it contains

separates out. To the wet hydrocarbon phase fromthe first (Mre
satisfactorily this step is carried out by centrifuging, is added
- ——the—wet—hydrocarbon centTTugrng)- phases fromthe two

-gubsequent centrifugings The tabl e bel ow gives the nunerical results
~“and the m xture is allowed to settle at 30[err]C, obtained -in this

i ment.: - R . Initial cellular density
gmfitre - R g  Fi nal ceIIuIar denS|ty

mlitre - dt zper litre

'ture nedi- umPnA'BEN 4 76- 0. 80

Yield

in-.
nocuiuﬁ1 “WaS prepared by
ed contalnlng '

ate:.of «the: present apphcauon, there

ed-and clanned a process ‘which. com-
1 -yeast in‘ a nutrient
ce of a paraffinic feed-

in. the 'p
;. stock: of petroleum g_m andia free: oxygen-. 45
containing - gas - * conditions favouring ¢
growth .of the yeast, a1d feedstock” having. an:
r: weight cofresponding to at
per molecule, and sep-.
the aqueous medium:  © 50

2 Petroleum Compa_
f - priority date of the présent application, ‘there
is: described and- claimied:a process which com-
mixture of yeast, aqueous 55
mirieral medium ydrocarbon, so obtained,
at’least 50 ‘parts: million by weight of a
surface active dgent ar d-thereafter centrifuging,
wheréby there. is-"obtained a paste compusmg
yeast and aqueous mirieral meditim. - 60
i':In - British-% Application. 28092/65 e
e British - Petroleum’
sional application’based
je-present application, there
ess: for the removal, wholly 65
ght chain hydrocarbons'from
ion, -with producnon of a
swhich comprises -culti~
yeast, which is adapted to
paraffinic hydrocarbons, 70
petroleum fraction con- %
t-chain hydrocarbons
Jecular. weight corre-
10 ‘carbon  atoms per
presence-of an aqueous s
d: in-'the: presence of a
oxygen; and - separating
theé onetgand -a.material
together with- a.-minor pro-:
carbons and, on the other 80

"'-they are; contal"
combined: process.
*hydfocarbons. ‘from: ,

prises:.adding to-

pon the pour
“to_say, when: these hy
wliolly" it part, ‘th

tion 'is: lowered. Usually the- wa




described in Exanple 1.
medi um and i n each

case starting mnth 40- 50 grans of
descri bed

inoculum

In place of the feed- 20 litres of the nutritive
stock used in Exanple 1 there was enpl oyed

15 the gas 0|Is

N1

phosphat e, The nethod of culture and product sep-
ammoni um kydr oxi de aqueous sol ution - aration was as described in
Exanpl e 1 except was enployed to regul ate the pH. 6
1,017,584 . . ' TABLE Feedstock Reference
éeed- B 2 D. - E L7584 | G
Feed- St 0 Ckhand, a petroleum fractlon havmg a reduc ,d?fhg"?fn cultlvatmg yeasts in the presence .
proportlon f stral drocar] of eedstocks hereinbefore descy under -
HeaVy St OCkwh1ch is ﬁ-%et g}macfdmifgéry é?ama%%roo' conditions favou F}he growth ,_;Elél?easts' :
Kuwai t | rak & accordandd fwlith fthe process of a6 U lag khe - expense of the straight - chain hydro-
Zarzaitine 5 invention a yeast-contammg product, ¢btained  carbdng rthq;other hyd;pqa@ms,l ig_nexar_uple__
fining by hyd?'*%?n‘?xff‘.i‘“““"“ ,iFm‘l‘”ﬁ,@’ S@’L%ffeﬁ#?ef‘ ﬂ7§‘% p at DroRreG it
198 223 yeaﬂt?aﬂd a minor pRPértion of hydr al chexm{aE pn’oi:e@es govemed327
348 361 10 is wggd with watgggpntrifuged and gqed to by the of mass a qn dr r7f C.
351 390 m@r a produrﬁ isting of with a2 m t chain hy 1s ‘not subs
m proportion, @ﬁhe order 04 %, by wt. ced as the proportion of these hydro- .

of the yeast, of hydrocarbon.
It is an object of the present invention to
15 provide a process for the removal wholly or in
part of straight chain hydrocarbons - from
petroleum fractions with the recovery of a
valudble product based on the otiginal straight

20 chain - hydrocarbon content of the petroléum

oil fraction with the production of yeast. .

provided a process which comprises cultivating
25 a strain of yeast which is adapted to grOW 0N

straight chain paraffinic hydrocarbons, 1in -the

presence of a petroleum fraction consisting’ in

part of straight chain hydrocarbotis and having.

a mean molecular weight corresponding to at
least 10 carbon atoms’ per molecule, and in the
presence of an-aqueous nutrient medium; and
in the presence of a gas containing free oxygen
and separating from the mixture,: on the one
hand; yeast and, on the other hand, a petroleum

35 fracnon having a reduced propomon of straight

chain_hydrocarbons ‘or which is free of sald_'

straight chain hydrocarbons

-The process of -the invention is of partlcular
value for the treatment of petroleum gas oil
fractions ‘which contain straight chain hydro-
carbons in the form of waxes, since by the
process of the invention a gas oil of improved
pour point is obtained while the waxes are con-
verted to a valuable product. ~ -

Usually the straight-chain- hydrocarbons w111
be present in: ‘the feedstocks according to the
invention as paraﬂins, however, oleﬁns -may
also be present. - '

Suitable feedstocks to the process of the

40

50
_cating oils; these feedstocks may be unirefined
or may ‘have undergone some refinery -treat-
ment, but must contain a proportion of straight
chain hvdrocarbons in. order to fulfil the pur-
pose of this invention. Suitably the petroleum
fraction will contain 3--45°% by welght of
straight chain- hydrocarbons g
The process of the invention is of partxcu-
lar value for-the treatment of petroleum ‘gas
oil fractions which . contain . straight chain
hvdrocarbons in the form of waxes; since by
the process of the invention a gas oil of
improved pour: point :is obtained while the
" waxes are converted to-a valuable product.- -
It is an important feature of this invention

60

6

fractions. It is a further -object to provide a
process for the de-waxing of a petroleum £as

invention include kerosine, gas oils and lubri-

-fractions do not contain the growth factors.

carbons iii the ‘overall” mlxture of hydrocarbons
decreases (except, of coiirse; ‘in the very.final -
stages. of removal). Thus, when desired, the
perceitage conversion of straight chain hydro-
«carbons which is achieved can be’ maintained

4t & valie #pproaching 100%, without neces-

sitating’.a "’ very dlspropomonate .expenditure
of contact time to achieve small improvement.
Furthermiore, in 'a continuous process, this

- ‘high _percentage conversron can be achieved
According to the present invention. there is -

thtl}:mt ‘resorting. t0 the use of a long reaction
pa '

*:By the application of this process under con-
dltrons which- fimit the assimilation of the
straight. chain. hydrocarbons it is ‘possible - to
operate with the removal of only a desrred, :
proportion of these hydrocarbons.. -

 Preferably the yeast which is’ grown on- the
feedstotk-is of the family Cryptococcaceae
and particularly of the sub-family Cryptococ-
coidae;: however if desired there may be used,
for' example ' ascosporogeneous -yeasts of - the
sub - family Saccharomyceloidae. Preferred
genera of the Cryptococcoidae sub-family are
Torulopsis (also known -as Torula) and  Can-
dida. Preferred strains of Candida are:Can-
dida tropicalis, Candida utilis and Candida:
pulcherina’ and, in particular, Candida lipoly-
tica (also- ‘known .as Mycotorula lipolytica).
Other suitable strains include Torulopsis
colliculosa, Hansenula anomala and 01d1u|n
lactis:

When starting with a fresh stock of the
yeast it ‘will usually be necessary to adapt the
yeast to assimilate carbon from hydrocarbons
and. to use an inoculum of the-adapted yeast
for the process of growth according to _the———.
invention. However these yeasts, when’ cult!r’—u& I
vated on an aqueous mineral medium- contain-;— NN
ing the appropriate nutrient- elements,: . -: -
grow with difficulty because the petroleum:

95

100 .
105

110

which ‘exist in molasses and wood hydrolysls'
sugars, for example. .
The growth of the yeasts used is favoured
by the addition to the culture . medium of 8.
very small proportion ‘of extract of ye t (am P
industrial product rich in vitamins of ;
B obtained- by the ‘hydrolysis of a yeast) ofF. .. "
more generally of vitamins of group B and/or-——'"
biotin: This quantity is preferably of the order. -
of 25 .per: part ‘per million with reference to’ _"'i- .
the aqueous fermentation medium. It can be 130




Pour poi nt [err]C +8 +11 +17 +22 +26

+6 +21 Content of nornmal Paraffins % by wei ght 13.3 13.2

8.8 14 11.6 13.3 12 Characteristics of gas-oil after
~treatment—Pour-—poi nt ([ errjC =25 -24 -20 -16:
13 -25 -9.3 Percentage of normal paraffins but net aboli sed (by
“wei‘ght) 0.18 0.5° 0.87 1.4 3.4 M.0.1
1.5 Yield of yeast, based on feedstock (by weight) 12.5 13.2

8.1 7.8 8 16 11.5 EXAMPLES 3 TO

8 .. of the operation whigh was the same as £\n i nocul um was

prepared_by the method descri-bed’t . —deser+bed in Exanple 1.

"The  metigie ob fowertthccording T éhe ropstlitionss * idstimitin eehgeni-t- holis dndrdersell 'ser aij ns ture

‘a?d pr@%cior@egrawt& | eas? yias :axs-.t%gs clpERian ipmergasdsty 8fgtor Wb UBHar act eri sti cs
| OfaldrnleBiads Produéion QFVbGEs thav) an- &fulsion : which-contains ‘yeast” and non- 50
dnfdldfunction; ; principally - fatty- acids;" ini: metabolised ‘hydrocafbons: in a -continiions Exanpl e No
" manner that the .pH. of the -aquepus. niineral  aqueous phpse. This emulsion can—be broken 8 S
. meédiim progressively diminishes."If one doés down by a first- centrifuging in tl?e presence
‘not correct it the growth is fairly rapidly of a surfactant. Thus there is obtained: —
-.arrested ‘and the concentration of the yeast in (a) On-the" one hand:a -pasty phase of yeast 55
: the medium, or cellular density, no longer cells impregnated with hydrocarbons and
. increases so that there is‘teached a so-called aqueous mediumy:!.i .
¢ _stationary phase. o (b) on the other hand an aqueous phase and
" Preferably therefore the aqueous rutrient the greater'part’of the phase of hydrocarbons.
medium-is' maintained at a desired pH by the The pasty yeast phase can be subjected to 60
" step-wise or continuous:addition of an aqueous . successive' alternate washing and centrifuging
medium of - high pH value, Usually, and in stages in the presence of a surfactant until -
particulir when using: Candida lipolytica, the the- yeast: i§ free’ from hydrocarbons, the last
pH of the nutrient medium will be maintained washing - being carried out with pure water.
- in the range 3—6 and preferably in the range The'yeast can theén be dried. 65
4—S5. Suitable alkaline materials for addition The hydrocarbon phase and the aqueous
to the growth :mixture include sodium . phase’ (together: with ‘wet hydrocarbon phases
hydroxide, potassium” hydroxide, ‘disodium recycled from subsequent centrifuging of the
hydrogen phosphate-and: ammonia, either'free " yeast) can- be treated by decantation or centri-
or in aqueous solution. fuging to separate the hydrocarbons and the 70
The optimum témperature of the growth aqueous medium. _
fhixture ‘will vary according’ to'‘thé ‘type of  The process may be: carried out batchwise.
yeast ‘employed and’ will usudlly“lie in the However if desired, any one or more of the
. tange 25—35°C. Wheri-using Candida’lipoly- stages hereiri ‘described may be ‘carried out in
tica the preferred temperature range is'28—— continuotis manfer. - - B -
320@; i b oo 8wl 6 Thé fréated petroleum fractions will be very
t The-take=up -of ‘oxygen -is-‘essential for the suited to a huinber of different uses, ‘depending
growth of the:yeast. "The oxygen “will usually on boiling range and other characteristics. Thiis
be ‘piovided ‘as air: ‘In order to maintain‘a the kerosine may be eémployed ds ‘aviation jet
rapid:fate of growth'the ajr; used to- provide, engine or gas-turbine engine fuels; the ‘heavy 80
oxygen, shiould be: present in the form of fine  gas oils ate suitable as heavy diesel fuels.’ Also
bubbles under the action of stirting: Thé~air there inay be ‘cbtained oils suitable for use as
“may-be introduced ‘through a sintered sarface. refrigerator oils or as transmission fluids.
used th - The invention is:illustrated but not limited
rtex s by the following Examples: — S 85
' ExaMmpLE '1 s
1o ention i “whic _ ‘The feedstock was a heavy gas oil having the .
is effected by “ vortex aeration', a-high growth  following' characteristics: — CrEee
rate is achieved _WHe'f’ebj{ he generation time o iR -
-+ 0.866.. . NF T-60.101.

Ll aasre’




Oigin of gas-oil I rak I rak I rak I rak

Messaoud Kuwai t Torul a

Candi da Tor ul opsi s Hansenul a Candi da Q di um

Strain of yeast—used—uttTtis*——troptcatis————cotticulosa—anomat=

pul cheri na~ | actis Characteristics of gas- - '

oi | before_treatnent _ ‘Distillation Data’ .

Initial BP [err]C 224 224 : 223 o - 217 _

235 198 50% [err]C 348 348 o 366

290 294 361 ...  Final BP '[err] C

390 -390 4 _ 400 o 3&9I758% 1 31 . .400 .-

Pour point - [ eThe] yeast employeihwas a strairtol Candida Preparatton"b?ale inocidum: - 4

-1 -+ +17  lipolytica previously. culnvam emglt Ugatnor Aghitre of Candxda hpolynca is madesin.

. par af i ~ns % b ewégx fl adapted 4o withdraw' jtgy sterile 250-ml ¢gnicel-flasks. : These -are. gpen-
gﬁ ocarbons 1s ‘adaptaj was ar .10 * the  dir m%g cohtam 50 mls-of ‘2 mineral’

3_ 2 ied out by prepanng an’ in q&lﬁr 'n?eﬁfuﬁst er it 5/10 ‘mls of ‘the:heavy = -

oil after t reat rrmmhod now" descnbed — e Pour POighd oil desdiited above: The mindal medium

-15 - 26 30 220 hasthe followmg Composmoii}ont ent of

nor nal ' Par afrfins, %by wei ght 0 8 0;6:"

1 0,6 0 7monopotassmm pﬂosamte e Yl el d- Of drl ed

yeast, . based “0n feedst ock; e : by wei:ght -

14 13 . 8, 2magnesmms ph tB""S ............. T, 9 02gm g2

Al so known as Candi do Ut i 1 1'S godium chloride ..,-_'.$a_,_t_ |o§f@p:t ory 'dfe‘_—. WB.XI ng

of the gas oil-: and V\HAT V\E CLAIM IS, - sia e o250 e
_ ammomum chlonde e erenniai 25 gm . TR
:___'tap water (traee elements) ........ 100 mls. . _
"'--“leco”yeastextract ........... oo lmlo

s made up 1o, 1000 mls thh dxsnlled water... '
: :“ aneo »isa Regtstered Trade Mark. - -

This culture is- mcubated for 3 days at 30°C
thh mechanical agitation, = -

. -5 -mls of this culture are. then taken and-
added to a flask containing: the. same quan-
" tities of the same mineral medlum and hydro-
carbons, : The incubation:-is continued: for 3
days with’ agltatlon -Thege same . operatlons
are repeated 4 or 5 times.. .. . . -

" ... Tweo sterile 2-litre toxin ﬂasks, each contam-'
mg 1 litre ‘of ‘the above mineral medium to
which 10 mls of heavy gas oil ‘have béen’ added .
dre seeded: by means: of 20 ml/litreof -an
.inoculum coming. from the preceding ‘culture.
This culture is incubated for 36 hours at 30°C
with mechanical agitation. The 2 litres of cul-
ture are centrifuged at 30°C and the. yeasts
recovered..in ‘the - centnfuge cups: constltute
the inoculum necessary. for one experiment: -

Subsequent stages were carried out by the
method now descnbed —_—

15

>N

20

25 Culture of Candida Izpolyﬁca on heavy gas
There is introduced ' into “fermenter, -
equipped with an aeration system of a type
which forms a vortex in’the mixtire, 1 litre™
of the same mineral nutritive medium as
described above (contammg 1 ml/litre of yeast
~extract). The pH is regulated to 4.5 at the
beginning of the experiment and is maintained
at this figure durmg the culture by the addmon
. of monopotassxum phosphate .
45 The air injection is started up at the- rate
of 50 litres/hour/litre of the medium and the -
temperature  is mamtame | at’ 30°C, and..
periodically distilled water’ is ‘added” to com-
pensate for evaporanon losses. :
The fermenter is then seeded with 800 mg._
of the inoculum whose prepatanon is described

stant, that is.to say. when the stationary phase
. has,. been . reached. The

-Their - coritent -of nitrogen 'is. estimated -by th

. by the addition of caustic soda. The_ discon-~"
- tinuous ‘céntrifuging of this mixture gives:

_is thén washed with -water containing -O
. parts per'mil of the same surfactant and centrs

-repeated and finally the yeast is. washed. with:

above, and the ga 011 is. mtroduced in. four
stages in quantiteis in:an exponentlally increas-
ing series, 50 as to reach inall 25 mls/htre of
medium. -

The mcubatmn is stopped when the cellulat
density, (concentratmn of cells) .remains con-

cellular . density
measured. by taking. periodical. 25 ml.samples
of :the ‘culture,. the. cells -of which .are filtered,
washed until:the: NH, fons dxsappear and: dr,led; i
e

Kjeldahl method. Measurements- carried “out . .
prevnously on.pure dry Candida lpolytica. gave 63
a-nitrogen content-of 7.25%. From the nitro-

gen content ‘of the itest sample taken it is pos- -
sible. to deduce . the “cellular. «density.-of -the

culture at the moment the sample was taken

Recwery of the yeasts - 70 -
To the emulsion formed is added 0.25 per
mil by weight, reckoned on the aqueous phase,
of the cationic surfactant, ammonium steaf§l=~ - .
trimethyl chloride and ‘the pH is adlusteq,xo-s-—\' '

(a). A pasty phase of yeast cells unpregnate&
with hydrocarbons and aqueous medium,:*
(b) A phase of aqueous mineral medlum,
(c) A wet hydrocarbon phase -
The pasty phase containing the yeast Cell

fuged. - The -washing ~ and centnfugIﬁ
pure water at '60°C to eliminate the surfactan =
left. in the yeast and once more oentnfuged
The prodhict ‘thus obtaitied is dried at 80 to -

0°C in a'rapl Eitrént of air,



producti on of yeast was obtained in each of 1. A process for the
renmoval , wholly or in the experinments described in
Exanples 3 8. part of strai ght chain hydrocarbons fron1a
: . . St, ' The
S herein described are wel | which conprises cultivating a strain
St 5 suited for the nmetabolisation of thevstralght
is adapted to grom/on st |n para- 30
hydr ocar bon conponents-o #“ffini c hydrocarbons, in the
of a petro- . fractions. having.a. $rean nol ecul ar
“eunnrrd_tloqic T Al SRfainE Rpdrdles @ responding to
- AR SRR D RasPbedm &8 QuisFace ;awmﬂgcanﬂEambﬂDIecular
BE 6 ;'rmgzdiodatboﬂ h&nT'l;e_ "bh"- L We espondi ng to: at
t, cent 10 Thgftal YRS '.~ngpts such as
settle ?j_‘_??ct he& R his gxpeqment:

ot ‘been found aqueous nutrlent nedlun1 andyln
sity necesseﬂ=89“8@/hFErvae such corrponents prl or

yg'er-l; ‘and. 99 i B e |

o tne lnventlon - xtu e on the

: .Neverit hidihos | it will be necessary to

hand a petroleunlf ‘action R

':”*'ffagg used i Teti

,Thus N ydrocarbons o

- | g&mé&luimﬂgprocess acccrdlng to claim

Yield of yeast nhmﬁxmluded fron1the if eedst ock, also}

’ i sa kerosine, “gas dil or a B
Eﬁﬂmquaternary nltrogen cat:i.ng. o o

' CErtainla@m@hs ar : wirqus 30 A

WA %my or . 4. part: , “~~and shoul d
W’E‘ﬁ’eﬁ“ﬂ# waxes f%/mbﬁ%x contaj” g petr ol eum
VES: -*gkxﬁlcal of | suq@cnetals are'Pead and -oil,

e nercury
_ Wm Chn l,épéadﬁﬂﬁeeéiale of the o

30 litre fermenters were: employed ¢ )
- 20 litres of the, nutritive! imedium ‘and in es
yed” case starting with 40—S50 grams of inoculim.
:Also, in place of monopota l_lospha
- Ny1 ammonium.. hydroxide “aq 8
was employed to tegulatethe pH

vaffng a St_aﬁghéﬁ -

4An mocull_lm.




Exanpl e No. 3 4 5 6
7 8

Hassi Oi~~ of gas-oil I rak I rak I rak
| rak Messaoud —Kuwwet-t- _ e Fot & e
Torul opsi s Hansenul a Candi da QO dium Strai nb. fyeas used. ‘utilis*
tropicalis, colliculosa anomal a pul cherina lactis Characteristics
of gas- oﬁ’_ before treatnent Distllation Data Initial BP [err]C =~ 224
224 223 : 217 235 198 - 50% - _
[err]C 348 6 348 366 1,017,584 290 294 361
Final BP [err]C ~ 390 =~ " "~ 390 400 . 7392
381 400 Pour point ' [err]lC o4t . 11 0 T 422 _
-4 : - -1 +17 Content- of - nornal . par af fins, -%:by. wei ght
Char act er i s{ Fredstesk nceoi [ af er tlr Bt nentC PQurPpdint®E - [[eFrjd -G 24
-20 -15 -26 -30 --20 q nt ent of'FgEg[r’rqI
Paraffins, % by wight . 0,8 - = -~10,6 - {1 o] Peed- {0, Gtock '
7 1,2 Yiel f i Seepi f _ , Jei lghtafter
% e oflld] ©F OF 1 St bhed. O [P RRsE | pIRSR TS,
. ’ Zarzajtine ! ' tine ferro- urisation
S fining | by hydro-
Characteristics of Gas-oil
before treatment Distill- _ 1.
ation Data : - _ R .
(Initial BP °C - 305 224 198 | - 223 178 305 223
(50% °C co-327 - 348 361 366 380 327 366
(Final BP °C 351 390 400 | 400 | 400 351 400
Pour point °C +8 +11 +17 | +22° | +26 +6 +21
Content of normal | ' 1 _ .
Paraffins %, by weight . 133 | 132 88 | ‘14 116 133 12
Characteristics of gas-oil |
after treatment . _ U I
Pour point (°C) ~25 | —24 | —20 | —16 43 | —25 | —93
Perceittageofnormal |- | | | ]
paraffins but metabolised | =~~~ | T o o
(by weighty ~ | 018 | 05 | 087 | 14 34 0.1 15
Yild of yeast,basedon | f - b b
feedstock (by weight) | 125 .| 132 81 .| 78| 8.| 16 | 15
ExAMPLES 3 TO 8 of the operation which was the same as

An inoculum was prepared by the method described in Example 2.
described in Example 1. The method of cul- The results obtained with different strains
ture and product separation was as described of yeast and the characteristics of the feedstock
5 in Example 1 except in respect of the scale used are recorded in the following table: 10




Sati sfactory de-waxi ng' of the gas oily
25 producti on of
1. rocess for the renoval, ol |
' 1?9!6\5"5‘3' es 8 of—st+ai gh%/

I:I\CllllJl Co VU,

- *Al so known as Candido utilis
-and VWHAT WE CLAIM I'S:

. yeast was obtained in each of
‘or in t he —expertments—descrt+bed—+n
¢ chain hydrocarbons froma

- petrol eymtgpaghd a9, W thiproguc

. descri bett conp:

T me!! uhic' ses cul
. suited for

“the tahol i shtion of the st
strai ght ﬁ}éﬂgﬁ F5 30] Ekcppi nlydr
: ffinic hyd

rocar bons, in {heorkelsatagddf
. mean nol ed$kain ofyspsgbded | ttfopidalis O
: correspony @ga&e%nag reas borr—at

- ean ol eq4 i Bdfore o cul e e the p
- ¢&frlesponding to at |eas
+ ass: sl - M@D er

¢ conpounds i t bt Cbee
‘‘presence segessagy t
taining free oxygen;

i on| i nERBm Ehe

be neegSRMLY tocenspre hh
' absence of -exjraneo

' iobeermalr aj pht chdi
SR e JPome,

nart

| T4

fion,of peasts. g€ ygasts, as

) . . 7
Lvatlng strain_af yeast
Fai ght -which is aca&ﬂhditc

bcarf¥n corpoti#ht s {oMegstoud g
arR@bgs - | HansbhuBC |l QORa AV
Seofliculesg | N qasdila Of] Milldhaing N
5 —per—hydrocarbors—and-h
esence i'n the fraqtions veight
of non-hydrocarbon conp onents::s
the prese¢nce of an 35 | phur
Zdteous nutPienl nedtlUm |and33 n tjhe 198.:
e siygh conpoggntsiprigpyto| ofgd 99s 34
treatnmept in accqrdance Wth
one #¥nd, | yeas$h2 Né&ker t Hel 480
, on the,other hand, g petyolqu .
e al s -lsub_s?e_d n_re_f‘lgni ng hlfratvi rgr_qa'l7
whi ch &re injurijous to \jeasts,
ree of%%safd stright 32 and 88
be -
i n whi

ITeT gé T
grow,
| Euwait

i

federnddelOk
VIIIU L=y

=)

ich
b| ecul
h f#dn

D I £48D
and se

i x39r e

R
t hq

\1%4

at

CRP a0 Jf gRET us It hal n hydr pcar bons. shouT ¢
t hqbdl &feer tr r MUS| 2. A prjocess accoprding tojclai lr(n 1d

om the feedst so hactegriostatic{ the feedstock ig a
- Kerosi ne, 8&“5”8'1"7 o(r%Ea I agefits sjuch~@3 phenols2and [quat®r ngry—20
. nitrogen |Caiitkodf Mithal compdunds. Certain netpls are aljso injunious -
© 3. A pr oc¢Eeraffinsy %t byoveigbnpvab,8 vJ/noI(b,q orf in part, 06 axwd shoulk b
- fept from &%) o? Lod LT [TE Of [WaIxeS T T{oTT & Wax= foTtar i g pet T otgumrgas
. yeast; typ'bg.,gm%g%h netals gre lead fand oil, Wth produyction of yeast
= whi ch compby #eght 14 |[nmerasry. 82 85 . o cul tiggat

H <l + <l
o dudpytl TuU

7
=y

" exc

1%

ng

a strain of—yeast—which

10

15

*Also known as Candido utilis

Satisfactory de-waxing of the gas oil and
production of yeast was obtained in each of
the experiments described in Examples 3—8.

The yeasts as herein described are well
suited for the metabolisation of the straight
chain hydrocarbon components of petroleum

fractions having a mean molecular weight

corresponding to at least 10 carbon atoms per
molecule despite the presence in the fractions
of non-hydrocarbon components such as sul-
phur compounds and it has not been found
necessary to remove such components prior to
treatment in accordance with the invention.
Nevertheless it will be necessary to ensure the
absence of extraneous materials used in refining
which are injurious to yeasts, at least up to
and inchuding the growth period. Thus it
should be noted that furfural must be
excluded from the feedstock, also bacteriostatic
agents such as phenols and quaternary nitrogen
compounds. Certain metals are also injurious
and should be kept from contact with the
yeast; typical of such metals are lead and
mercury.

WHAT WE CLAIM IS:

1. A process for the removal, wholly or in
part, of straight chain hydrocarbons from a
petroleum fraction, with production of yeast,
which comprises cultivating a strain of yeast,
which is adapted to grow on straight chain para-
flinic hydrocarbons, in the presence of a petro-
leum fraction consisting in part of straight chain
hydrocarbons and having a mean molecular
weight corresponding to at least 10 carbon
atoms: per molecule; and in the presence of an
aqueous nutrient medium; and in the presence
of a gas containing free oxygen; and separat-
ing from the mixture, on the one hand, yeast
and, on the other hand, a petroleum fraction
having: a Teduced proportion of straight chain
hydrocarbons or which is free of said straight
chain hydrocarbons.

2. A process according to claim 1 in which
the feedstock is a kerosine, gas oil or a lubri-
cating oil. .

3. A ‘process for the removal, wholly or in part,
of waxes from a2 wax-containing petroleum gas
oil, with production of yeast, which comprises
cultivating a strain of yeast, which is adapted
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TOCESS, for thé removal, wholly: or in
- straight’ chain hydricirbons from a
petro eum fraction, with production of yeast,
which comprises culuvatmg a strain of yeast,
which is adapted to grow on straight chain para-
ffinic hydrocarbons, 1in the presence of a petro-
leum fraction consisting in part of straight chain
-hydrocarbons and having' a mean molecular
weight corresponding ‘to at least 10 carbon
atoms per molecule; dand in the presence of an
aqueous nutrient medium; and in the presence
of a gas contaxmng free oxygen; and separat-
ing from thé mixture, on the one hand, yeast
and, on the other hand, a petroleum fraction
havmg a reduced proportlon of straight chain
hydrocarbons or which is free of said straight
chain hydrocarbons.

2. A process. according to claim 1 in which
the feedstock is a kerosme, gas oil or a lubri-
cating oil.

3. A processfor the removal wholly or in part,

of waxes from a: wax-contdining petroleum gas
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35

A process accordlng to
bl aﬁﬂy WA’P%VE@EAMBCM' ng clai megs

t_amed in ‘each .of +
the expenments described: in.: Examples 3-8,



preceding clains in which
fracti ons whenever
by a process as clained in any one 35

of the

nut ri ent nedtun1|s nalntalned durlng gromth
the yeast at,6 a desired value by the st epwi se-

Appl i cant s,
Chartered Patent .

Stationery Ofice,

the pH of the

or continuous addition of an aqueous naterial -
Leanlngtonoﬁng Prirnted for-

ent. - g

bv t he Courjer Press

21. Treated petrol eum
nutrient nediumlies in the range 4-5.

pr oduced
13 A process accordlng to any one

Agent for the

Her I\/hjesty's=
(Leam ngton) :

Ltd.-1966. Publ i shedgréy ohh&atﬁﬁtcﬁﬂi padaffinic Gydrd5 - &migabﬁnpt on Bui |l di ngs,

London,
No. 1,017,584

"i nmprovenent. w_@ed3“w“

delete " per" (firsfrom the mbawre)ion ehe hﬁa,geast
read "ker osen

tities Page 7. TeByyEoolngl ung By GRUKARN
OFFI CE 16t |\/B.Ii§:h1 %n htchthepetrlgéuma?ricuon which is. - c:

15

nutrteé

ntalmngeQ)i

treated contdins 3—45%, by wt.- of straight
chain paraffinic hydrocarbons. -

5. A process according to t\my one of claims’
"~ 1—4 "in which the yeast i3 -of the famtly _
'-'.'Cryptococcaceae
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the yeast of the genus Torulopsis.

8. A process according to claim 6 in whtch-

- the yeast is of the genus Candida.- _

9. A process according to claim '6 in which
the yeast is Candida Lipolytica.
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