
1,095,183                                 5                      retorting
to the use of a long reaction path.  as described in British Patent
Specification                By the application of this process under  No.
1059885, to improve the cloud point of 25                     conditions
which limit the metabolisation of  the product.                     the
straight chain hydrocarbons it is possible    The fraction containing the
micro-organism                  5  to operate with the removal of only a
desired  is, with or without further treatment, a poten-
proportion of these hydrocarbons.           tial source of food for both
animals and                     Suitable feedstocks to the process of the
humans.                         30                     invention include
kerosine, gas oils and lubri-    Preferred methods for use in the
cultivation         cating oils; these feedstocks may be unrefined  of the
micro-organism and for the recovery                 10  or may have
undergone some refinery treat-  of the product are described in British
Patent                    ment, but must contain a proportion of straight
Specification Nos. 914567, 914568, 1017584,                    chain
hydrocarbons in order to fulfil the pur-  1017585,   1021697,  1021698,
1049065, 35                    pose of this invention. 'Suitably the
petroleum   1049066, 1049067, 1049929 and in 1059881
fraction will contain 3-45%  by weight of  through to 1059890; also in
British Applica-                 15 straight chain hydrocarbons.
tion No. 45004/63 (Serial No. 1095182).                      By the process
of the invention the pour   The invention is illustrated but not limited
point of product gas oils may be maintained  by the following examples.
40                    at a predetermined value (within the limits   In
Examples 1-3 a yeast, Candida lipolyti-                 of operability of
the process).             ca, was cultivated on an Iraq gas-oil feedstock
20   Suitably the recovered hydrocarbons, for ex-  (cloud point + 19[err]C;
pour point + 17[err]C; 



ample gas oils, are further treated by hydro-  containing 14%  n-paraffins)
in the presence                    genation, as described  in  British
Patent  of an aqueous nutrient medium  having the  45
Specification No. 1059884, or by caustic wash,  composition:
(NH[err])[err]HPO[err]                    2 grams  KCl
1.15 grams  MgSO[err].7H[err]O                0.65 gram  ZnSO[err].H[err]O
0.17 gram                                    MnSO[err].H[err]O
0.045 gram   FeSO[err].7H[err]O                0.068 gram   Yeast Extract
0.025 gram  Tap water                         1000 mls.    and in the
presence of air. The yeast was                    EXAMPLE 1
60  cultivated in a continuous5 litre fermenter.    The amount of
phosphorus, in the form  50      In Example 1 the phosphorus in the medium
of di-ammonium hydrogen phosphate, in the  was  varied,  in Experiment 2
the potassium   medium was varied in a series of fermentations
concentration and in Example 3 the amount   performed at pH 6, at a
dilution rate of 0.1  of oxygen supplied to the fermenter was  and at  a
temperature of 30[err]C.  (The dilution  65  varied. The purpose of varying
the amounts  rate is the ratio of the  volume of feedstock  55  of these
materials was so that the extent of  fed to the fermenter/hour to the
volume of 



the removal of  n-paraffins from the gas-oil. liquid phase). The quantity
of gas-oil present  could be controlled and in this way products  in the
medium was 100 grams/litre. The fol-  with pour points varying over a wide
range  lowing  results for the pour points the pro-  70 could be obtained.
ducts from each fermentation were obtained:             6
1,095,183                   Di-ammonium Hydrogen                 Phosphate
Concentration    Cellular        Pour Point-                       in
medium             Density         (originally
(grams/litre)        (grams/litre)        17[err] C.)
10              -2                           0.7                   10
-2         0.5                   10              +7
0.25                  5              +15 



EXAMPLE 2                 10       It can be seen that good control of the
The amount of potassium, in the form  of    pour point of the product could
be obtained  potassium chloride, in the medium was varied    by arranging
the concentration of the ammon-  in a series of fermentations performed at
pH 5  ium hydrogen phosphate in the medium  to  6, at a dilution rate of
0.1 and at a temperature    be between 0.7 and 0.25 grams/litre. There  of
30[err] C. The quantity of gas-oil present in  15    was only a small drop
in cellular density when  the medium was 100 grams/litre. The follow-
the phosphate level was reduced over this  ing results for the pour points
of the resulting    range.                                   gas-oils
obtained using the various concentra-
tions of potassium is shown below:                     Potassium Chloride
Concentration          Cellular        Pour Point                      in
medium             Density         (originally
(grams/litre)          (grams/litre)    +16 C.)
1.15                  9           -20C.                          0.30
9.2           -18[err]C.                          0.15                  7
-6C.         It can be seen that varying the potassium
EXAMPLE 3    chloride concentration between 0.15 and 0.30    In this
Example the degree of aeration was 



gram/litre enabled the pour point of the pro-  varied in a series of
fermentations performed    duct to be controlled without seriously affect-
at pH 4 and at a temperature of 30[err] C with 25  ing the cellular
density.                a dilution rate of 0.2. The quantity of gas- 30
oil present in the medium was 120 grams/litre.
Aeration      Cellular Density     Pour Points
vols/vol/hours    (grams/litre)  (originally +17 C.)
5              3.6              +11[err] C.                    10
5.3              +10[err]C.                         20              6.3
+9[err]C.                         30              6.3
+7[err]C.                         65              6.7              +
7[err]C.                         110              7.6              +
6[err]C.         



1,095,183                              7             It can be seen that
varying the aeration  oils with a wider range of pour points could  5
rate between 5 and 65 vols/vol/hour enabled  be obtained if the dilution
rate was reduced                 gas-oil products with pour points varying
to 0.1, while keeping the other factors the                 between + 7 and
+11[err]C to be obtained. Gas-  same.
Aeration     Cellular Density     Pour Points
vols/vol/hour     (grams/litre)    (originally +17[err] C.)
10            5.2             +8                                    20
6.3              -6                                    60             7.6
-10            10                     110            7.8             -10
10 Here it can be seen that varying the aeration  varying amounts of
phosphorus in the form rate between 10 and 60 vols/vol/hour gives  of
di-ammonium hydrogen phosphate) further 20 gas-oil products with a pour
point range of  experiments were performed using two other 18 C without
seriously affecting the cellular  yeasts, Candida  pulcherrima and
Hansenula density.                             anomala, and also a
bacterium, Bacillus mega- 15              EXAMPLE 4               terium.
In each case two runs were performed: In a modification of the method used
in  one with a medium containing phosphorus and                 Example 1
(in which the yeast, Candida lipoly-  the other with a medium containing no
phos- 



tica, was cultivated on a medium containing  phorus. The media used were:
For the yeasts                                 (NH[err])[err]HPO[err]
2 grams                                 KCl
1.15 grams                                  MgSO[err].7H[err]O
0.65 gram                                  MnSO[err].H[err]O
0.045 gram                        ZnSO[err]                        0.17
gram                                 Yeast extract                    0.015
gram Water                            1 litre   For the medium containing
no phosphorus the ammonium phosphate was replaced by 1.72 grams per litre
of ammonium                               chloride.         8
1,095,183  



For the bacterium:                         Na2HPO4
0.4 gram                        KH[err]PO[err]                       0.5
gram                        NH[err]Cl                              0.5 gram
NaCl                                   4 grams
MgSO[err].7H[err]O                     0.5 gram
Yeast Extract                          0.015 gram
Water                                  1 litre      For the medium
containing no phosphorus the    The gas-oil used in the experiments with
phosphates were replaced by 1 gram per litre  media containing no
phosphorus had a pour    of potassium hydrogen sulphate. Otherwise all
point of + 11[err] C and that used in the control 5  the fermentation
conditions were the same as  experiments had a pour point of + 17[err] C.
10    were used in Example 1.                       The following results
were obtained:      



1,095,183                                                       9  [err]
1,095,183  [err]         



10                1,095,183 limited growth of the micro-organism  and
which the yeast is Candida lipolytica.             hence to obtain only
limited removal of the   14. A process according to any one of claims  35
straight-chain hydrocarbons.                1-7 in which the micro-organism
is a bacter-                3. A process according to either of the pre-
ium.          5  ceding claims wherein the essential component    15. A
process according to any of the pre-             is phosphate ion,
potassium  ion, magnesium   ceding claims which comprises cultivating a
ion, or sulphate ion.                       micro-organism in the presence
of a petroleum   40                4. A process according to any of the
preced-  fraction consisting in part of straight-chain hy-             ing
claims wherein the quantity of phosphate  drocarbons and having a mean
molecular  10  ion  present  is  between  0.53  and  0.19  weight
corresponding to at least 10 carbon             gram/litre.
atoms per molecule, in the presence of an                5. A  process
according to claims 1-3   aqueous nutrient medium and in the presence  45
wherein the quantity of potassium ion present  of a gas containing free
oxygen and separating             is between 0.07 and 0.15 gram/litre.
from the mixture, on the one hand, the micro-         15    6. A process
according to claims 1 and 2  organism and, on the other hand a petroleum
wherein the oxygen fed to the fermenter is  fraction  having  a reduced
proportion  of             in the form of air.
straight-chain hydrocarbons or which is free  50                7. A
process according to claim 6 in which  of said straight-chain hydrocarbons.
the  aeration  rate  is between  5  and  65   16. A process according to
claim 15 wherein  20  vols/vol/hour.                              the
feedstock is a wax containing petroleum               8. A process
according to any one of the gas-oil and wherein there is recovered from
preceding claims in which the micro-organism  the product of the growth of
the micro-orga-  55             which is cultivated is a yeast.
nism a gas-oil of reduced content of wax.                9. A process
according to claim 8 in which    17. A process substantially as described
with 25  the yeast is of the family Cryptococacease.  reference to any of
the foregoing Examples.                10. A process according to claim 9
in which    18. A micro-organism  whenever produced             the yeast
is of the sub-family Cryptococcoi-  by a process as claimed in any of the
preceding  60 



deae.                                       claims.                11. A
process according to claim  10 in    19. A gas-oil whenever produced by a
pro-         30   which the yeast is of the genus Torulopsis.  cess as
claimed in any of the claims 1-17.                12. A process according
to claim  10 in                J. WOOLARD,             which the yeast is
of the genus Candida.             Agent for the Applicants,
13. A  process according to claim  12 in           Chartered Patent Agent.
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Southampton Buildings, London, W.C.2.
from which copies may be obtained.
ERRATUM                                              SPECIFICATION No.
1,095,183                                        Page 1, Heading,
Inventors: for "BERNARD                                           MAURICE
LAING" read "BERNARD                                           MAURICE
LAINE"                                       THE PATENT OFFICE
29th January 1968    


