
Recovery of the de-waxed heavy gas oil:   until the water which it contains
separates out.          To the wet hydrocarbon phase from the first (More
satisfactorily this step is carried out by        centrifuging, is added
the wet hydrocarbon     centrifuging).        phases from the two
subsequent centrifugings      The table below gives the numerical results
5  and the mixture is allowed to settle at 30[err]C, obtained  in this
experiment:                           Initial cellular density
0.800 gm/litre                           Final cellular density
4.76 gm/litre                            Production of yeast per litre
of culture medium and per                             hour: 4.76-0.80
_________            0.360 gm/litre/hour 11                           Yield
of yeast in relation to                           the gas oil:
4.76 - 0.80                                     25 X 0.866
18% by wt.                               Yield of de-waxed gas oil
82% by wt.                           Pour point de-waxed gas oil
-40[err]C                          EXAMPLE  2                      in
respect of the scale of the operation. Thus An inoculum  was prepared by
the method      30 litre fermenters were employed containing 



described in Example 1.  In place of the feed- 20 litres of the nutritive
medium and in each            stock used in Example 1 there was employed
case starting with 40-50 grams of inoculum.         15  the gas oils
described in the following Table.   Also, in place of monopotassium
phosphate,                The method of culture and product sep-      N/1
ammonium hydroxide aqueous solution         aration was as described in
Example 1 except   was employed to regulate the pH.             6
1,017,584                                   TABLE  Feedstock Reference
A         B       C        D        E         F          G
Feed-
Feed-      stock                          Straight
Heavy      Stock      after Nature of gas-oil         run       Irak
Kuwait   Irak    Zarzai-    after       desulph-
Zarzaitine                            tine     ferro-    urisation
fining    by hydro-         fining  Characteristics of Gas-oil before
treatment Distill- ation Data      (Initial BP [err]C     305     224
198      223      178       305        223      (50%      [err]C       327
348      361      366      380       327        366      (Final BP   [err]C
351      390     400      400      400       351        400  



Pour point        [err]C       +8       +11      +17      +22       +26
+6         +21  Content of normal Paraffins % by weight       13.3     13.2
8.8      14      11.6      13.3        12  Characteristics of gas-oil after
treatment  Pour point ([err]C)        -25      -24      -20     -16
+3      -25        -9.3  Percentage of normal paraffins but metabolised (by
weight)                0.18      0.5     0.87      1.4      3.4      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 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
1,017,584                                     7               Example No.
3          4             5              6             7           8
Hassi 



Origin of gas-oil        Irak        Irak         Irak           Irak
Messaoud   Kuwait                                           Torula
Candida      Torulopsis    Hansenula    Candida    Oidium
Strain of yeast used    utilis*   tropicalis    colliculosa   anomala
pulcherina    lactis                   Characteristics of gas-
oil before treatment                   Distillation Data
Initial BP [err]C    224        224            223            217
235          198        50%         [err]C    348       348            366
290         294          361                       Final BP   [err]C
390       390            400            392         381          400
Pour point      [err]C     +11      +11            +22            -4
-1         +17                  Content of normal
:.parafi~ns, % by weight  13,2       13,2            14,2           9
3,2           8,8                  Characteristics of gas-
oil after treatment                  Pour point    0C         -24       -20
-15            -26         -30          -20                  Content of
normal                 Paraffins, % by weight    0,8        0,6
1           0,6          0,7          1,2                  Yield of dried
yeast,                 based on feedstock,                 by weight
14         13            8,2           8,5           9           8,2
Also known as Candido utilis                        Satisfactory de-waxing
of the gas oil and    WHAT WE CLAIM IS:                          25 



production of yeast was obtained in each of    1. A process for the
removal, wholly or in                      the experiments described in
Examples 3-8. part, of straight chain hydrocarbons from a
petroleum fraction, with production of yeast,                        The
yeasts as herein described are well  which comprises cultivating a strain
of yeast,                  5  suited for the metabolisation of the straight
which is adapted to grow on straight chain para-  30
chain hydrocarbon components of petroleum  ffinic hydrocarbons, in the
presence of a petro-                      fractions having a mean molecular
weight. leum fraction consisting in part of straight chain corresponding to
at least 10 carbon atoms per  hydrocarbons and having a mean molecular
molecule despite the presence in the fractions  weight corresponding to at
least 10 carbon                   10  of non-hydrocarbon components such as
sul-  atoms per molecule; and in the presence of an  35
phur compounds and it has not been found  aqueous nutrient medium; and in
the presence                      necessary to remove such components prior
to  of a gas containing free oxygen; and separat-
treatment in accordance with the invention.  ing from the mixture, on the
one hand, yeast                      Nevertheless it will be necessary to
ensure the  and, on the other hand, a petroleum fraction
15  absence of extraneous materials used in refining  having a reduced
proportion of straight chain  40                      which are injurious
to yeasts, at least up to  hydrocarbons or which is free of said straight
and including the growth period. Thus it  chain hydrocarbons.
should  be  noted  that furfural must be    2. A process according to claim
1 in which                      excluded from the feedstock, also
bacteriostatic  the feedstock is a kerosine, gas oil or a lubri-
20  agents such as phenols and quaternary nitrogen  cating oil.
45                      compounds. Certain metals are also injurious  3. A
process for the removal, wholly or in part,                      and should
be kept from  contact with the  of waxes from a wax-containing petroleum
gas                      yeast; typical of such metals are lead and  oil,
with production of yeast, which comprises                      mercury.
cultivating a strain of yeast, which is adapted
1,017,584                                     7.   



Example No.               3           4            5              6
7            8
Hassi          Ori~~ of gas-oil         Irak       Irak         Irak
Irak      Messaoud    Kuwait                         Torula    Candida
Torulopsis   Hansenula    Candida    Oidium Strainb. fyeas used.    utilis*
tropicalis   colliculosa   anomala    pulcherina  lactis  Characteristics
of gas- oil before treatment  Distllation Data     Initial BP [err]C    224
224           223           217          235        198           50%
[err]C    348         348           366          290         294      361
Final BP   [err]C    390        390           400            392
381         400  Pour point    [err]C    +11        +11           +22
-4           -1         +17  Content of normal       paraffins, % by weight
13,2        13,2          14,2          9          3,2      8,8
Characteristics of gas- oil after treatment  Pour point    [err]C    -24
-20           -15            -26         -30        -20  Content of normal
Paraffins, % by weight   0,8        0,6             1            0,6
0,7         1,2  Yield of dried yeast, based on feedstock, by weight
14        13            8,2           8,5          9         8,2 



*Also known as Candido utilis         Satisfactory de-waxing of the gas oil
and          WHAT WE CLAIM IS:                  25           production of
yeast was obtained in each of        1.  A process for the removal, wholly
or in     the experiments described in Examples 3-8.     part, of straight
chain hydrocarbons from a
petroleum fraction, with production of yeast,       The yeasts as herein
described are well  which comprises cultivating a strain of yeast,   5
suited for the metabolisation of the straight  which is adapted to grow on
straight chain para-  30     chain hydrocarbon components of petroleum
ffinic hydrocarbons, in the presence of a petro-     fractions having a
mean molecular weight  leum fraction consisting in part of straight chain
corresponding to at least 10 carbon atoms per  hydrocarbons and having a
mean molecular   molecule despite the presence in the fractions  weight
corresponding to at least 10 carbon 10  of non-hydrocarbon comp onents such
as sul-   atoms   per   olecule; and in the presence of an  35     phur
compounds it has not been found  aqueous nutrient medium; and in the
presence     necessary to remove such components prior to  of a gas
containing free oxygen; and separat-     treatment in accordance with the
invention. ing from the mixture, n the one hand, yeast     Nevertheless it
will be necessary to ensure the  and, on the other hand, a petroleum
fraction   absence of extraneous materials used in refining  having a
reduced proportion straight chain  40     which are injurious to yeasts, at
least up to  hydrocarbons or which is free of said straight     and
including the growth period. Thus it  chain hydrocarbons.   should  be
noted  that furfural must be    2. A process according to claim 1 in which
excluded from the feedstock, also bacteriostatic  the feedstock is a
kerosine, gas oil or a lubri-  agents such as phenols and quaternary
nitrogen  cating oil.     compounds. Certain metals are also injurious
3. A process for the removal, wholly or in part,            and should be
fept from contact with the  of waxes from a wax-containing petroleum gas
yeast; typical of such metals are lead and oil, with production of yeast,
which comprises                mercury.                         cultivating
a strain of yeast, which is adapted       



.8                                       1,017,584    to grow on straight
chain paraffinic hydro-  of high pH.                                    40
carbons, in the presence of a wax-containing   14. A process according to
any one of the    petroleum gas oil; and in the presence of an  preceding
claims in which aeration of the yeast    aqueous nutrient medium; and in
the presence  is effected by vortex aeration. 5  of a gas containing free
oxygen and separating   15. A process according to any one of the     from
the mixture, on the one hand, yeast and,  preceding claims in which the
product is  45     on the other hand, a gas oil of reduced content  treated
with an aqueous solution of a surfactant     of wax.
and is centrifuged to yield a pasty phase com-     4. A process according
to any one of claims  prising yeast cells impregnated with hydro- 10  1-3
in which the petroleum fraction which is  carbons and aqueous medium.
treated contains 3-45%  by wt. of straight    16. A  process according to
claim  15 in  50     chain paraffinic hydrocarbons.                which
there is also recovered a mixture of an       5. A process according to any
one of claims  aqueous phase and a hydrocarbon phase and in     1-4  in
which the yeast is of the family  which said mixture is subsequently
separatd 15  Cryptococcaceae.                              into an aqueous
phase and a hydrocarbon       6. A process according to claim 5 in which
phase.                                       55     the yeast is of the
sub-family Cryptococcoidae.    17. A process according to claim 15 or 16
7. A process according to claim 6 in which  in which the pasty phase
comprising yeast cells     the yeast of the genus Torulopsis.            is
subjected to successive alternate washing and 20    8. A process according
to claim 6 in which  centrifuging stages, wherein washing is carried
the yeast is of the genus Candida.            out by means of an aqueous
solution of a sur-  60       9. A process according to claim 6 in which
factant, and thereafter the pasty phase is     the yeast is Candida
Lipolytica.              washed with water and centrifuged.       10. A
process according to anyone of the   18.  A process according to any one of
the 25  preceding claims in which the yeast is grown in  preceding claims
in which the free-oxygen-     the presence of a nutrient medium containing
containing gas is air.                        65     vitamins of group B.
19. A process for the treatment of a petro-       11.  A process according
to any of the pre-  leum fraction with production of a yeast sub-
ceding claims in which the yeast is grown in  stantially as hereinbefore
described in any one 30  the presence of a nutrient medium containing  of
Examples 1-8.     extract of yeast.                               20. A
yeast whenever produced by a process 70       12.  A process according to
any one of the  as claimed in any one of the preceding claims. 



preceding claims in which  the pH  of the    21. Treated petroleum
fractions whenever     nutrient medium lies in the range 4-5.      produced
by a process as claimed in any one 35    13. A process according to any one
of the  of claims 1-19.     preceding claims in which the pH  of the
nutrient medium is maintained during growth             J. WOOLARD,     of
the yeast at a desired value by the stepwise       Agent for the
Applicants,     or continuous addition of an aqueous material
Chartered Patent Agent.          Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press                (Leamington)
Ltd.-1966. Published by the Patent Office, 25 Southampton Buildings,
London, W.C.2 from which copies may be obtained.            SPECIFICATION
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