
1,095,182                                           5 straight chain
hydrocarbons or which is free   By the application of this process under
of said straight chain hydrocarbons.       conditions which limit the
metabolisation of         The process of the invention is of particular
the straight-chain hydrocarbons it is possible       value for the
treatment of petroleum gas oil  to operate with the removal of only a
desired  45   S  fractions which contain straight chain hydro-  proportion
of these hydrocarbons.       carbons in the form of waxes, since by the
Preferred methods for use in the cultivation       process of the invention
a gas oil of improved  of the micro-organism and for the recovery
pour point is obtained while the waxes are  of the product are described in
British Patent       converted to a valuable product.
Specification Nos. 914567, 914568, 1017584, 50   10    Usually the
straight-chain hydrocarbons will  1017585,  1021697,  1021698,  1049065,
be present in the feedstocks according to the  1049066, 1049067, 1049929
and in 1059881       invention as paraffins; however, the straight-
through to 1059890; also in British Patent       chain hydrocarbons may be
present as olefins;  Application  No. 45009/63  (Serial  No.       also
there may be used a mixture containing  1095183).
55   15  straight chain paraffins and olefins. Suitably    The invention is
illustrated but not limited       the petroleum fraction will contain 3-45%
by the following examples. Experiment 1 is       by weight of
straight-chain hydrocarbons.    included in Example 1 for comparative pur-
It is an important feature of this invention  poses only and does not
constitute operation       that when cultivating yeasts in the presence  in
accordance with the invention.       60   20  of the feedstocks
hereinbefore described under       conditions favouring the growth of the
yeasts             EXAMPLE 1       at the expense of the straight-chain
hydrocar-    In Experiment 1, the gas-oil is dewaxed       bons, the other
hydrocarbons, for example  without a preliminary distillation and in Ex-
isoparaffins, naphthenes and aromatics are not  periment 2 the gas-oil is
distilled and the   25  metabolised or, at most, the proportion which
heavy fraction so obtained is subjected to the  65       is metabolised is
very small. Furthermore, un-  dewaxing process before being blended back
like conventional chemical processes governed  with the light fraction from
the distillation.       by the law of mass action, the rate of removal
The gas-oil used was obtained from an Iraq       of straight chain
hydrocarbons is not substan-  crude oil and boiled between 220 and
380[err]C. 



30  tially reduced as the proportion of these hydro-  It contained 13%  by
weight of n-paraffins. 70       carbons in the overall mixture of
hydrocarbons  In Experiment 2, the gas-oil was distilled at       decreases
(except, of course, in the very final  atmospheric pressure in a column of
14 theo-       stages of removal). Thus, when desired, the  retical plates
to obtain two fractions  one       percentage conversion of straight chain
hydro-  (75%  by volume) boiling between 220 and   35  carbons which is
achieved can be maintained  320[err]C and the other (25% by volume) boiling
75       at a value approaching 100% without necessi-  between 300 and
380[err]C. The yeast used for       tating a very disproportionate
expenditure of  the dewaxing stage was Candida lipolytica.       contact
time to achieve small improvements.  The fermentations were performed in a
60       Furthermore, in a continuous process, this high  litre continuous
fermenter. The following   40  percentage conversion can be achieved
without  aqueous nutrient medium was used:       80   40  resorting to the
use of a long reaction path.                            (NH4)2HPO4
2 grams    KCI                                       1.15 grams
MgSO4.7H2O                                0.65 gram
ZnSO4H[err]O                              0.17 gram
MnSO4.10H[err]O                           0.045 gram
FeSO[err].7H20                            0.068 gram
Yeast extract                             0.025 gram
Tap water                                 1000 mls.         The amount of
gas-oil present in the medium  present in Experiment 2 was 90 grams/litre
85       in Experiment 1 was 180 grams/litre -while - the difference in the
amount of petroleum       the amount of gas-oil heavy distillate fraction
fractions present was arranged so that the pour    



6                                    1,095,182     point of the product in
each Experiment would  phase in the fermenter). The cellular density    be
the same after the cultivation. The pH  rose to 10  grams/litre in
Experiment 1 and    was maintained at 4 and the temperature at  8
grams/litre in Experiment 2.       10    30[err]C. The mean residence time
was 10 hr.    The cloud and pour points of the various 5  at a dilution
rate of 0.1. (The dilution rate  fractions obtained in the two experiments
were     is ratio of the volume of feedstock fed to  determined and are
shown below.     the fermenter/hour to the volume of the liquid
Volume                                              (based on initial
Cloud       Pour    Experiment     Fraction     Boiling Range    gas-oil)
Point       Point                 Initial Gas-oil    220-380[err]C.
+1[err]C.       -1 [err]C.         II     Light Fraction   220-320[err]C.
75%           -9[err]C.    -15[err]C.                 Heavy Fraction   300-
380[err]C.        25%             _        +17[err]C.
Dewaxed Heavy                        -           -6[err]C.    -13[err]C.
Fraction                 Blend of Light                   -
-7[err]C        -13[err]C.                  and Dewaxed |
Heavy Fractions         I      Dewaxed Initial
1[err]C.  13[err]C.                  Gas-oil 



I  15   It can be seen that a lower cloud point               EXAMPLE 2
and the same pour point is obtained in Experi-    There were performed
three further sets of     ment 2 as in Experiment 1. Also, since in
experiments, similar to those described in Ex- 30     Experiment 1 there is
4 times as much feed-  ample 1 except that, instead of using C. lipoly-
stock to be treated in the fermenter as there  tica, a different
micro-organism was employed 20  is in Experiment 2 and since in addition it
is  in each case. The micro-organisms used were    necessary in Experiment
1 to supply the feed-  the yeasts, Candida pulcherrima and Hansenu-
stock to the fermenter at twice the rate  la anomala, and the bacterium,
Bacillus mega- 35    as in Experiment 2 in order to obtain the  terium. The
distillation and fermentation con-    same pour point as in Experiment 1 it
can  ditions were identical to those used in Example 25  be seen that there
is a very considerable saving  1.     in the fermenter volume and/or time
of fer-    The following results were obtained:     mentation.
H. anomala       C.pulcherrima      B.megaterium
Pour     Cloud    Pour    Cloud       Pour   Cloud  Experiment     Fraction
Pt.      Pt.       Pt.      Pt.       Pt.               Initial Gas-Oil
-l[err]C.          -1[err]C.       -       -1[err]C.               Light
Fraction   -14[err]C.   -8[err]C.  -14[err]C.   -8[err]C.  -14[err]C.
-8[err]C               Dewaxed Heavy   -10[err]C.   -6[err]C.   -16[err]C.
-8[err]C.  -22[err]C.  -13[err]C                Fraction       II     Blend
of Light              -8[err]C.          -8[err]C.                -10C.
and Dewaxed                Heavy Fractions               Dewaxed Initial
-10 C.    0       -16 C      3[err]C.  -22[err]C.   -6[err]C.
Gas-Oil 



1,095,182                                        7         It can be seen
that very similar results were    6. A process according to any of the
preced-     obtained using these other micro-organisms as  ing claims in
which the petroleum  fraction     was obtained with C. lipolytica.
is a gas-oil fraction which contains straight-        In British Patent No.
914567 there is de-  chain hydrocarbons in the form of waxes.   55 5
scribed and claimed a process for the recovery   7. A process according to
any of the preced-     of yeasts which have been grown in the pre-  ing
claims in which, in the case where the     sence of hydrocarbons, which
comprises add-  treated gas-oil fraction is to be blended back     ing to a
mixture of yeast, aqueous mineral  with the light gas-oil fraction, the cut
point     medium  and hydrocarbon, so obtained, at  between said light
gas-oil fraction and said  60 10  least 50 parts per million by weight of a
heavy gas-oil  fraction  is  in  the  range     surface active agent and
thereafter centrifug-  300-350[err]C.     ing, whereby there is obtained a
paste com-    8. A process according to claims 1 -  6     prising yeast and
aqueous mineral medium.    in which in the case where the treated gas-
In British Patent No. 914568 there is de-  oil fraction is not to be
blenced with the light  65 15  scribed and claimed a process which
comprises  gas-oil fraction, the 90%  distillation point of     maintaining
a yeast in a nutrient medium in  the heavy gas-oil fraction is below
380[err]C.     the presence of a paraffinic feedstock of petro-    9. A
process according to any of the preced-     leum origin and a free
oxygen-containing gas  ing claims in which the micro-organism is a
under conditions favouring growth of the yeast,  yeast.
70 20  said feedstock having an average molecular    10. A process
according to claim 9 in which     weight corresponding to at least 10
carbon  the yeast is of the family Cryptococcaceae.     atoms per molecule,
and separating the yeast    11. A process according to claim  10 in
from the aqueous medium.                      which the yeast is of the
sub-family Crupto-        WHAT WE CLAIM IS:-
coccoideae.                                   75 25    1. A process which
comprises distilling a    12. A process according to claim  11 in 



petroleum fraction to obtain at least two distil-  which the yeast is of
the genus Torulopsis.     late fractions comprising a heavy distillate
13. A process according to claim  11 in     fraction and a light distillate
fraction, there-  which the yeast is of the genus Gandida.     after
treating the said heavy distillate fraction  14. A process according to
claim  13 in  80 30  with a straight chain hydrocarbon-consuming  which the
yeast is Candida lipolytica.     micro-organism whereby said micro-organism
15. A process according to any of the pre-     grows using as feedstock,
straight-chain hydro-  ceding claims in which the yeast is grown
carbons contained in said heavy distillate frac-  in the presence of a
nutrient medium contain-     tion, and thereafter separating the treated
ing extracts of yeast.                         85 35  heavy distillate
fraction.                       16. A process according to any of claims
2. A process according to claim I in which  1-8 in which the micro-organism
is a bacter-     the treated heavy distillate fraction is blended  ium.
with the untreated light distillate fraction.  17. A process according to
claim  1 and       3. A process according to claim 1 in which
substantially as hereinbefore described with  90 40  the petroleum
fraction is distilled to obtain  reference to either of the foregoing
Examples.    a heavy gas-oil fraction and a light gas-oil    18. A
micro-organism or a fraction derived    fraction
from a micro-organism whenever produced by       4. A process according to
claim 3 in which  a process as claimed in any of the preceding     the
treated heavy gas-oil fraction is blended  claims.
95 45  with the light gas-oil fraction.    19. A gas-oil whenever produced
by a pro-       5. A process according to any of the preced-  cess as
claimed in any of claims 1-17.     ing claims which comprises cultivating a
mi-     cro-organism in the presence of a petroleum                 J.
WOOLARD,     fraction having a mean molecular weight cor-          Agent
for the Applicants, so   responding to at least 10 carbon atoms per
Chartered Patent Agent.     molecule.             Leamington Spa: Printed
for Her Majesty's Stationery Office, by the Courier Press.
-1967. Published by The Patent Office, 25 Southampton Buildings, London,
W.C.2,                                  from which copies may be obtained.
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