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CLAIMS:

. A method of processing a renewable bio-based muerial comprising the step off
reacting the bio-based material with hydrogen in the presence of a eatalyst on 2
support in a reactor to form a treated ol
{1) passing the treated ol through 1 distiation unit and an adsorption vait o form
green diesel; andfor (if) passing the treated oil through at least one distillation
coluni fo separaie the treated ofl indo at least one component and passing the al

fzast one cormponent through an adsorption column;

wherain the reactor comprises a cooling function for controtiing the temperature of
the reactor; wherein the cooling function is af least one of an internal cooling

function and ap external couling function.

2, The method of claim {, whereln the support is sluming (AlOs ) silice (%102} or alumina-

sifiea {ALO-S10).

3 The method of claim 1 or 2, wheretn the treated oil comprises at feast one kind of n-parafiin

and at feast one kind of isoparaffin and wherein the method further comprises the step of selecting

the catalyst depending on whether a low vohane of isoparaffins or & high volume of isoparaffing

ix desived.

4, The method of claim 3, wheretn the support is Al:QOzand the catalyst on ALQO; ts selected
from the group consisting of Nino/ALOy and NIW/ALOs.

5 The method of claim 3, whersin the support 43 AlCOh and the catalyst an AkUs 15 selected

from the group consisting of NiCoMo/al:Os NiMoP/ALO: and CoMo/AbOx.

6. The method of any one of claims 1 to 5, wherein the temperature in the reactor is 200°C to

4007,

7. The method of claint 6, wherein the temperature in the reactor is 230°C te 330°C,
8. The method of ay one of claims 1 o 7, wherein the pressure in the reactor i 25 bay to 40
har.

9. The method of clabm 8, whereln the pressure in the reactor 15 30 bar to H bar,
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10, The method of any one of claims 1 to 9, wherein the ratio of hydrogen o the bin-based

material is 0.03g hydrogen/g bio-based material to 0.10g hydrogen/ bio-based material.

1L The method of claim 10, whereln the ratio of hydrogen to the bio-based material 5 0.03g
hydrogen/s bio-based material 1o 0.07g hydrogen/s biccbased material.
12, The method of any one of clatms 1 to 11, wherein the space velocity is 0.5 it e 2 '

13, The methed of any one of the preceding claims, further comprising the step of punifying

the treated ol

f4.  The method of elaim 13, wherein the step of purifying the veated ol comprises the step of
passing the treated of} through a high-pressure separator followed by the step of passing through a

fow-prossure separaton

15, The method of any ong of the preceding clairs, whereln the reactor s a iekle bed reacior

or a packed bed reastor,

16, The method of any one of the preceding claims, wherein the internad cooling Dunction

comprises adding a cooling substance into the reactor,

17, The method of any one of the preceding claims, wherein the external cooling function is &

mult fube or a shallow bed resctor svith & heyt transfer anit.

I8, The method of any one of the preceding clabms, wherein the adsorption unit comprises at
least one adsorbent selected from the group consisting of activated carbon, inn exchange resin,

prolecoiar sfove and chentical adsorhent,

189, The method of any vae of the preceding claims, wherein the at least one component 1§
selected fram the groap consisting of neparaffin having less than 16 carbon atoms, n-hexadecane,

n-heptadecane, v-octadecane and n-paraffin having more than 18 carbon stoms.

20, The method of any one of the preceding claims, whereln the adsorption column comprises
at least one adsorbent selected from the group consisting of activated carbon, lon exchange resin,

molecular stove and chemical adsorbent,

210 A green diesel comprising isoparaffin in an amount of § 10 10 wi%e and n-paratfin i an

gnount of W0 o 100wl
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23, The green diesel of elaim 21, wherein the distillation range 18 200°C 1o 350°

23, The green diesel of clatm 21 ar 22, wherein the flash point isin the range of 100°C 10 130°C,

24, The greon diese] of any one of elabms 31 © 23, Ruther comprising total glyeerides loss than

{8 wi%,

25, A phase change muterial comprising tsoparaffin in an amount of € to 1 wi%h and n-paratiin

i1 an amount of 99 o 10 wits,

36 Anindustrial solvent comprising n-paraffin and a distillation mage of 230°C 1o 270°C

[
e

A system for processing a renewable bio-based matedal comprising:

a reactor for reacting the biv-based material with hydrogen in the presence of a
catalyst on a support to formy & reated oil;

{i} a distillation unit for pagaing the treated oil through o foom green diesel and an

adsorption unit for passing the green diesel Yuough; and/or

(i) at teast ong distillation column to separate the treated oil into at least one
component and an adsorption column for pasgsing the at least one component

through; and

wherein the reactor comprizes a cooling function for contralling the temperature off
the reactor; wherein the cooling function s at least one of an iternal cooling

funetion and an external cooling function,

38 The system of claim 27, wherein the internal cooling function comprises a couling

substance selectad from the group consisting of g fresh amounnt of the bio-based material, a fresh

amnount of hydrogen, a portion of the treated o1l and a combination thersoll

Q. The system of elatm 27 or 2R, further comprising & high-pressure separator and a low-

presswe separator for passing the treated el through.

30, Thesystom of any one of oladms 27 10 29, wherein the external ceoling funclion comprises

a mulg tube or a shallow bed reactor with a heat transfer anif,
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31, The system of claim 30, wherein the external cooling function further comprises a conlant
selected from the group consisting of a fresh amount of the bio-based materiall a fresh amount of

hydrogen, a portion of the treated oil, a combination thereof and & heat fransler fhad.



