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_HYDRO SOVERI ZATI ON OF A PREDOM NANTLY N- PARAFFI N FEED TO PRODUCE, HI GH
*PURI TY SCOLVENT COMPCSI TI ONS 1. Field of the Invention This iAVention
rel ates ito a hydroi soneri zati on process for the production, fromparaffin
feeds, of high purity paraffinic solvent conpositions characterized as

m xtures of [err] n-paraffins and isoparaffins, with the isoparaffins
cont ai ni ng, predom nantly nethyl branching and an isoparaffinn-paraffin
ratio sufficient to provide products having superior |ow tenperature

properties land lP‘M’d | 2. Background Paraffinic solvents

provi de a varie T uses. For exanpl e, NORPAR sol vents, several
grades of which are marketed by Exxon Chem cal Conpany, e.g., are
constituted alnost entirely of [err] linear, or normal paraffins

(n-paraf fins). Tidyinyentiomrelates totalaydroisometization proeess for the producsioniemsene
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for use i nhaving superior low temperature properties and low viscosities.

2. Backeround

Paraffinic solvents provide a variety of industrial uses. For example, NORPAR
solvents, several grades of which are marketed by Exxon Chemical Company, e.g., are
constituted almost entirely of C1o-C;s linear, or normal paraffins (n-paraffins). They
are made by the molecular sieve extraction of kerosene via the ENSORB process.
These solvents, because of their high selective solvency, low reactivity, mild odor and
relatively low viscosity, are used in aluminum rolling oils, as diluent solvents in
carbonless copy paper, and in spark erosion machinery. They are used successfully in
pesticides, both in emulsifiable concentrates and in formulations to be applied by
controlled droplet application, and can even meet certain FDA requirements for use in
féod-related applications. The NORPAR solvents, while having relatively low
viscosity, unfortunately have relatively high pour points; properties which cannot be
improved in the ENSORB process by a wider n-paraffin cut because the C5+
n-paraffins have low melting points. Thus, the addition of Cs+ paraffins will only

worsen the pour point.

Three typical grades of NORPAR solvents are NORPAR 12, NORPAR 13, and
NORPAR 15; the numerals 12, 13, and 15 respectively, designating the average carbon
number of the paraffins contained in the paraffinic mixture. Solvents w1th an average
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food-rel ated applications. The NORPAR sol vents, while having relatively | ow
viscosity, unfortunately have relatively high pour points; properties which
cannot be inproved in the ENSORB process by a wider n-paraffin cut because
the [err] n-paraffins have | ow nelting points. Thus, the addition of [err]
paraffins will only worsen the pour poiny Three typlcal grades of NORPAR
sol vents are NORPAR 12, NORPAR 13, and AR 15; the nunerals 12, 13, and
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contained in the paraffinic mxture Sol vents with an average -2- carbon
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mar ket, and _consequently such solvents are generagl]y domngra ed and sold as
fuel . The Homeelxent; svhils M{P S(Eéﬁgﬁﬂﬂqny‘“}%é‘& g@ﬂ ¢hons of
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be stored h"ﬁglﬁéej TXQ@ g@?@“’?g" %‘?ﬁ? ?‘?ﬁg& {AkSs of highly
branched paraffins, or isoparaffins, with very low n-paraffin content, are
al so commercially avail able. For exanpl e,

Solvents constituted of mixtures of highly branched paraffins, or isoparaffins,
with very low n-paraffin content, are also commercially available. For example,
several grades of ISOPAR solvents, i.e., isoparaffins or highly branched paraffins, are
supplied by Exxon Chemical Company. These solvents, derived from alkylate bottoms
(typically prepared by alkylation), have many good properties; e.g., high purity, low
odor, good oxidation stability, low pour point, and are suitable for many food-related
uses. Moreover, they possess excellent low temperature pfoperties. Unfortunately
however, the ISOPAR solvents have high viscosities, e.g., as contrasted with the
NORPAR solvents. Despite the need, a solvent which possesses substantially the
desirable properties of both the NORPAR and ISOPAR solvents, but particularly the
low viscosity of the NORPAR solvents and the low temperature properties of the
ISOPAR solvents is not available.

3. The Invention

The present invention, to meet these and other heeds, relates to a process which
comprises contacting and reacting, with hydrogen, a feed characterized as a mixture of
paraffins, predominantly n-paraffins, having from about 8 to about 20 carbon atoms
per molecule, i.e., about Cg-Cyg, preferably about Cy4-Ci6, over a dual function catalyst
at conditions sufficient to hydroisomerize and convert the feed to a mixture of
isoparaffins of substantially the same carbon number, i.e., Cs-Cag, or C;o-C;6, which
contain greater than fifty percent, 50%, mono-methyl species, e.g., 2-methyl, 3-methyl, |
4-methyl, 25-methyl or the like, with minimum formation of branches with substituent



several grades of | SOPAR solvents, i.e., isoparaffins or highly branched
paraffins, are supplied by Exxon Chem cal Conpany. These sol vents, derived
fromal kyl ate bottons (typically prepared by al kylation), have nany good
properties; e.g., high purity, |ow odor, good oxidation stability, |ow pour
point, and are suitable for many food-re] ated uses. Mreover, they possess
excellent low tenperature properties. Unfdrtunately however, the | SOPAR
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whi ch contain greater than fifty percent, 50% nono-nethyl species, e.g.,
2-net hyl, o abauty50°F. To prepare different solvent grades, the paraffinic solvent mixture is
generally fractionated into cuts having narrow boiling ranges, i.e., 100°F, or 50°F

boiling ranges.

In the ensuing hydroisomerization reaction a major concentration of the
paraffinic feed is thus converted into isoparaffins which contain one or more methyl
branches, with little or no cracking of the molecules. The carbon number distribution
of the molecular constituents of the product is essentially the same as that of the feed.
A feed constituted of an essentialty C;-Cy paraffinic mixture of n-paraffins will
produce a product rich in Cg-Cyg isoparaffins which contain greater than 50 percent
mono-methyl paraffins, and preferably greater than 70 percent mono-methyl paraffins,
based on the weight of the product. A feed constituted of an essentially C;¢-C;6
paraffinic mixture of n-paraffins will produce a product constituted essentially of a
C10-Ci¢ paraffinic mixture of isoparaffins which contains greater than 50 percent
mono-methyl paraffins, and preferably greater than 70 percent mono-methyl paraffins,
based on the weight of the product. The solvent product has an isoparaffin:n-paraffin
ratio ranging from about 0.5:1 to about 9:1, preferably about 1:1 to about 4:1, and boils
within a range of from about 320°F to about 650°F, preferably from about 350°F to
about 550°F.

The properties of these solvents e.g., viscosity, solvency and density, are similar
to NORPAR solvents of similar volatility but have significantly improved low



4-nmethyl, [err]5-nethyl or the like, with mininumformation of branches

W th substituent -3 - groups of carbon nunber greater than 1, i.e.,

et hyl, propyl, butyl or the like, based on the total weight of isoparaffins
in the mxture. Preferably, the isoparaffins of the product m xture contain
greater than 70 percent of the nnno-nethgl speci es, based on the total

wei ght of the isoparaffins in the m xtur The product sol vent conposition

h ' hie A f 1 9: 1,
or of or abi y Finpeyenfte Braifris (2, 1GhE O i 1oWer SOt Miese oo flth
boi |'s wi t hilave sigaifitanely ldweristesities &&Q[IQOHAH{ selvarms of sinfilir solakifity. alncfact,

preferably within a range of from about 350[err]F to about SSOE@RLF To
prepar e di fthesesolventsl comttingmariy of thermostalesitdtile propedtiesdoundrindhe

generally fr ct | onat ed into_cuts having naryow boili r.anges,

00 alverls.| ThesolueRis g1ade bythe PERGSss Qfgt%mm Haive i
TRy ksl sttty
into i sopar ! h tle or
no cracki ngORPATE stReMC Eyet nlfifitafPnd S of tHe Bler SthFrkr? Proyities of these

solvents.

The C;-Cy paraffinic feed, or Cy4-C¢ paraffinic feed, is preferably one
obtained from a Fischer-Tropsch process; a process known to produce substantially n-
paraffins having negligible amounts of aromatics, sulfur and nitrogen compounds. The
Fischer-Tropsch liquid, and wax, is characterized as the product of a Fischer-Tropsch
process wherein a synthetic gas, or mixture of hydrogen and carbon monoxide, is
processed at elevated temperature over a supported catalyst comprised of a Group VIII
metal, or metals, of the Periodic Table Of The Elements (Sargent-Welch Scientific
Company, Copyright 1968), e.g., cobalt, ruthenium, iron, efc., especially cobalt which
is preferred. A distillation showing the fractional make up (10 wt.% for each
fraction) of a typical Fischer-Tropsch reaction product is as follows:

Boiling Temperature Range W1t.% of Fraction

IBP - 320°F 13
320 - 500°F 23
500 - 700°F 19
700 - 1050°F 34
1050°F+ 11
100

The NORPAR solvents, which are predominantly n-paraffins, can be used as
feeds and upgraded to solvents having lower pour points. A solvent with an average



of  the nol ecul ar constituents-of the product is essentially the sane as
“that of the feed. A feed constituted of an essentially [err] paraffinic

m xture of n-paraffins will produce a product rich in [err] isoparaffins

whi ch contain greater than 50 percent nono-nethyl paraffins, and preferably

greater than 70 percent nono-nethyl paraffins, based on the weight of the

product. A feed constituted of an essentially [err] paraffinic mxture of
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preferably about 1:1 to about 4:1, and boils within a range of from about
320[err]F to about 650[err]F, preferably from about 350[err]F to about
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si gni fi cangdndifiohR'dvée4 bifiMttional datalyst, or catalyst containing a metal, or metals,
hydrogenation component and an acidic oxide support component active in producing
hydroisomerization reactions. Preferably, a fixed bed of the catalyst is contacted with
the feed at temperature ranging from about 400°F to about 850°F, preferably from
about 550°F to about 700°F, and at pressures ranging generally from about 100 pounds
per square inch gauge (psig) to about 1500 psig, preferably from about 250 psig to
about 1000 psig sufficient to hydroisomerize, but avoid cracking, the feed. Hydrogen
treat gas rates range from about 1000 SCFB to about 10,000 SCFB, preferably from
about 2000 SCFB to about 5000 SCFB, with negligible hydrogen consumption. Space
velocities range generally from about 0.5 W/Hr/W to about 10 W/Hr/W, preferably
from about 1.0 W/Hr/W to about 5.0 W/Hr/W.

The active metal component of the catalyst is preferably a Group VIII metal, or
metals, of the Periodic Table Of The Elements (Sargent-Welch Scientific Company
Copyright 1968), suitably in sulfided form, in amount sufficient to be catalytically
active for dehydrogenation of the paraffinic feed. The catalyst may also contain, in
addition to the Group VIII metal, or metals, a Group IB and/or a Group VIB metal, or
metals, of the Periodic Table. Generally, metal concentrations range from about 0.05
percent to about 20 percent, based on the total weight of the catalyst (wt.%), preferably
from about 0.1 wt. percent to about 10 wt. percent. Exemplary of such metals are such
non-noble Group VIII metals as nickel and cobalt, or mixtures of these metals with
each other or with other metals, such as copper, a Group IB metal, or molybdenum, a
Group VIII metal. Palladium and platinum are exemplary of suitable Group VIII noble
metals. The metal, or metals, is incorporated with the support component of the



‘tenperature properties (e.g., |ower pour or |ower freeze points). These
solvents al so have significantly | ower viscosities than | SOPAR sol vents of
simlar volatility. In fact, these solvents conbine many of the nost
desirable properties found in the NORPAR and | SOPAR sol vents. The sol vents
made by the process of this invention ha§f t he good | ow tenperature
properties of |1SOPAR solvents and the | oW Vi scosities of the NORPAR
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pref er abl ysumblelsalaomddfofdmmeﬂmmmtalﬂdmﬂ@mﬂr@kmamna process known to
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sul fur and nitrogen conmpounds. The Fischer-Tropsch liquid, and wax, is
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especially cob | t V\:hl ch is preferre l'at1 on show ng the fractlonal
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product is as follows: Boiling Tenperature Range W % of Fraction
and the like. The catalyst support is preferably constituted of silica and alumina, a
particularly preferred support being constituted of up to about 35 wt.% silica,

preferably from about 2 wt.% to about 35 wt.% silica, and having the following pore-

structural characteristics:
Pore Radius, A Pore Volume

0-300 >0.03 ml/g

100-75,000 <0.35 ml/g

0-30 <25% of the volume of the
pores with 0-300 A radius

100-300 <40% of the volume of the
pores with 0-300 A radius

The base silica and alumina materials can be, e.g., soluble silica containing
compounds such as alkali metal silicates (preferably where Na,O:SiO, = 1:2 to 1:4),
tetraalkoxy silane, orthosilic acid ester, etc.; sulfates, nitrates, or chlorides of aluminum
alkali metal aluminates; or inorganic or organic salts of alkoxides or the like. When
precipitating the hydrates of silica or alumina from a solution of such starting
materials, a suitable acid or base is added and the pH is set within a range of about 6.0
to 11.0. Precipitation and aging are carried out, with heating, by adding an acid or base
under reflux to prevent evaporation of the treating liquid and change of pH. The
remainder of the support producing process is the same as those commonly employed,
including filtering, drying and calcination of the support material. The support may



| BP - 320[err]F 13 320 -- 500[err]F 23
500 - 700[err]F 19 700 - 1050[err]F 34
1050[ err] F+ 1 1 100 The NORPAR sol vents, which are
predom nantly n-paraffins, can be used as feeds and upgraded to sol vents
having | ower pour points. A solvent wth,an average -5- carbon nunber of
14 is, e.g., a suitable and preferred fegd' and can be readily upgraded to
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i nportant properties. The parafiinic feed is contacted, wth hydrogen at

hydr oi sonerigtehia) hafei) dr thedile. over a bi functional catal yst, or catal yst
containing a netal, or netals, hydrogenation conponent and an aci di c oxide

support conponent active in producing
Support materials and their preparation are described more fully in U.S. Patent
No. 3,843,509 incorporated herein by reference. The support materials generally have
a surface area ranging from about 180-400 m?/g, preferably 230-375 m%/g, a pore
volume generally of about 0.3 to 1.0 ml/g, preferably about 0.5 to 0.95 ml/g, bulk
density of generally about 0.5-1.0 g/ml, and a side crushing strength of about 0.8 to 3.5
kg/mm,

The hydroisomerization reaction is conducted in one or a plurality of reactors
connected in series, generally from about 1 to about 5 reactors; but preferably the
reaction is conducted in a single reactor. The paraffinic feed is fed, with hydrogen,
into the reactor, or first reactor of a series, to contact a fixed bed of the catalyst at |
hydroisomerization reaction conditions sufficient to hydroisomerize and convert at
least a portion of the feed to products suitable as high purity paraffinic solvent

compositions, as previously described.

If desired, the hydroisomerized product can be hydrotreated to remove trace
amounts of impurities, if any, olefins, etc. This type of treatment may be sometimes
desirable to render the product suitable to meet FDA specifications, or the like.

The following exemplifies the more salient features of the invention. All parts,
and percentages, are given in terms of weight unless otherwise specified.



hydroi someri zation reactions. Preferably, a fixed bed of the catalyst is
contacted with the feed at tenperature rangi ng fromabout 400[err]F to
about 850[err]F, preferably fromabout 550[err]F to about 700[err]F, and at
pressures rangi ng generally from about 100 pounds per square inch gauge
(psig) to about 1500 psig, preferably f_ré)rp about 250 psig to about 1000
psig sufficient to hydroisonerize, but avoid cracking, the feed. Hydrogen
treat gas Exhfipld ange from about 1000 SCFB to about 10,000 SCFB, preferably
from about CFB to about 5000 SCFB, with negligi ble hydrogen
consunption. Space velocities range generally fromabout 0.5 WH/Wto
about 10 WHr/W_ preferably fromabout 1.0 WH/Wto about 5.0 WH/W The
active netal co%m“&ﬁegﬁ@mg%FW%MW&Dmm drogen atb8Q0 | or
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General |y, “metal concentrations range from about”0.05 pércent to about 20
percent, basubstantiallyitke sameatarben giunber distribution a$ et feédytbutwithpoonkiderdbly from
about 0.1 wt. percent to about 10 wt. percent. Exenplary of such netals are

such non- nd@wer ascosities; and bettenlos temperasurs praperties thanthatof the feedr ddeof t hese

metals Wit rbon distribution numbers (C-No.) of the feed are given as follows:

nC,, 0.045 wt.%
nCi;s 4.444 wt%
nCyy 87.697 wt.%
nCs 7.639 wt.%
nCis 0.175 wt.%

The reaction was conducted with gradual increase of the space velocity of the entering
feed, and temperature, to produce liquid products having the freeze points, and C;5+

yields given below:
Space Velocity Temp, %nCyyIn  Freeze  Cyt Yield
VN °F_ _Product Point, °C wt.% on Feed
343 636 51.5 -4 99.1
348 646 39.1 6.5 98.2
35.0 656 28.1 -11.5 96.6
37.1 666 21.1 -15.5 92.1
34.0 667 15.6 -20 89.3
40.2 677 12.3 -23.5 87.0

A complete yield workup of the liquid product obtained at a freeze point of
-20°C is given in Table 1A.
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support being constituted of up to about 35 w.%silica, preferably from
about 2 w.%to about 35 wt.%silica, and having the foll ow ng pore-
characteristics:
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0-300 - >0.03 m /g 100-75, 000 <0.35 m /g 0-30
.<25% of the volunme of the pores with 0-300 A radius 100-300 -

<40% of the volune of the pores with 0-300 A radius The base silica and
alum na materials can be, e.g., soluble silica containing conpounds such as
al kali metal silicates (preferably where [err] = 1:2 to 1:4), tetraal koxy
silane, orthosilic acid ester, etc.; sulbates, nitrates, or chlorides of

al um num al kali nmetal alum nates; or i nd ganic or organic salts of

al koxi des or the like. Wen precipitating the hydrates of silica or alum na
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reflux to ﬁﬁévggﬁ“éﬁiﬂgﬁﬁFin% of the treating liquid and change of pH. The
remai nder of the support producing process is the sanme as those commonly

enpl oyed, including filtering, drying and cal ci nation of the support
material. The support nay



-7- also contain small anounts, e.g., 1-30 wt.% of materials such as
.magnesia, titania, zirconia, hafnia, or the like. Support materials and
their preparation are described nore fully in U S. Patent No. 3,843,509

i ncorporated herein by reference. The support nmaterials generally have a
surface area ranging from about 180-400 nferr]/g, preferably 230-375
nerr]/g, a pore volune generally of_alout 0.3 to 1.0 nl/g, preferably
about 0.5 to 0.95 m /g, bulk density of generally about 0.5-1.0 g/m, and a
side crushing strength of about 0.8 to 3.5 kg/mm The hydroi soneri zation
reaction is conducted in one or a plurality of reactors connected in
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amounts of inpurities, if any, olefins, etc. This type of treatnment may be
"sonetines desirable to render the product suitable to neet FDA
specifications, or the |like. The follow ng exenplifies the nore salient
features of the invention. Al parts, and percentages, are given in terns
of wei ght unless otherw se specified. -8- Exanpl e A vaporous feed
containing 87.7 wt. % [err] was passed2 with hydrogen at 1800 SCF/B into a
react or and hydroi sonerized over a fixed bed of a Pd catalyst (0.3 w. % Pd
on an anor phous silica-alum na support consisting of about 20 wt. % bul k
[err] + 80 wt.% A1203), with mniml cracking of the feed, to produce a

| 1

product having su Y s et nunber distribution as the
feed, but with consildejably |l oyer} vi scqsiIieis, and better |ow tenperature
properties than that; of the |feéd. | The ¢ar bonf di stri buti on nunbers (C No.)
of the feed are givenE s follloys:|[err] 0.045 wt. % [err]
4. 444 wt. % °
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[err] 87.697 wt. % [err] 7.639 wt.% [err]

0.175 wt. % The reaction was conducted with gradual increase of the space
velocity of the entering feed, and tenperature, to produce |iquid products
having the freeze points, and [err] yields given bel ow. Space Velocity

Tenp, [err] In Freeze Cl2+ Yield VVHV [ ERR] F

Pr oduct Point. [err]C wt.%on Feed 34.3 636 51.5

-4 99.1 34.8 646 -13- 39,1 -6.5 98. 2
35.0 : 656 28.1 -11.5 96.6 37.1 666
21.1 -15.5, 92.1 34,0 ... 0667 15. -20

89.3 40.2 It is appaggpy that various miper modifications gnd changes gan €° made o) et e

viel d wor kg ol d0g b 9l (it il Gop@ Rt B iderion 17 eeze poI Nt of [err] is

given in



-9- [err]

- 10. - A workup of the product fractions obtained fromthe

15/5 distillation described above is given in Table 1B. - 11 - [err]

- 12 -
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CLAIMS:

L A process for the production of high purity paraffinic solvent
compositions having superior low temperature properties and low viscosities which

comprises

contacting a feed constituted predominantly of n-paraffins of carbon number
ranging from about Cg to about Cy, with hydrogen, over a dual function catalyst at
conditions sufficient to hydroisomerize and convert the feed to a mixture of
isoparaffins which contains greater than 50 percent of mono-methyl species, with
minimum formation of branches with substituent groups of carbon number greater than
1, based on the total weight of isoparaffins in the mixture, and

recovering a high purity paraffinic solvent composition of carbon number
ranging from about Cs to about Cy rich in isoparaffins which contain greater than 50
percent of said mono-methyl species, and having a molar ratio of isoparaffins:n-
paraffins ranging from about 0.5:1 to about 9:1.

_ 2. The process of Claim 1 wherein the feed is constituted predominantly of
n-paraffins of carbon number ranging from about C;, to about Cy¢, and the product
high purity paraffinic solvent composition has carbon numbers ranging from about Cy,
to about C;.

3. The process of Claim 1 wherein the feed is converted to a product high
purity paraffinic solvent composition rich in isoparaffins which contains greater than
70 percent of the mono-methyl species.



[err] - 13 - It is apparent that various m nor nodifications and changes
can be nmade wi thout departing the spirit and scope of the invention. -
14 - CLAIMS: 1. A process for the production of high purity paraffinic

sol vent conpositions having superior |ow tenperature pr ' I
vi scosities which conprises contacting a feed consti tutmgma'@ﬂgwmn of
n- paraffins of carbon nunber ranging fromabout Clerr] to a&bout %

wi th hydrogen, over a dual function catglsyst at conditions sufficient to

hydr oi sonmeri ze and convert the feed to a m xture of

4, The process of Claim 1 wherein the high purity paraffinic solvent
composition that is recovered has a molar ratio of isoparaffins:n-paraffins ranging from
about 1:1 to about 4:1.

5. The process of Claim 1 wherein the feed is converted to a product high
purity paraffinic solvent composition rich in isoparaffins which contains greater than
70 percent of the mono-methyl species, and has a molar ratio of isoparaffins:n-
paraffins ranging from about 1:1 to about 4:1.

6. The process of Claim 1 wherein the product high purity paraffinic
solvent composition boils at a temperature ranging from about 320°F to about 650°F.

7. The process of Claim 6 wherein the product high purity paraffinic
solvent composition boils at a temperature ranging from about 350°F to about 550°F.

8. The process of Claim 1 wherein the high purity solvent compositioﬁ
product is characterized as a mixture of paraffins of carbon number ranging from about
Cyo to about Cy¢, has a molar ratio of isoparaffins:n-paraffins ranging from about 1:1 to
about 4:1 and the isoparaffins of the mixture contain greater than 70 percent of the
mono-methyl species, based on the weight of the mixture.

9. The process of Claim 1 wherein the feed is hydroisomerized at
temperature ranging between about 400°F and about 800°F, at pressures ranging
between about 100 psig and about 1500 psig, hydrogen treat gas rates ranging between
about 1000 SCFB and about 10,000 SCFB, and at space velocities ranging between
about 0.5 W/Hr/W to about 10 W/Ht/W.



i soparaffins which contains greater than 50 percent of nono-nethyl species,
with mninumformation of branches with substituent groups of carbon nunber
greater than 1, based on the total weight of isopar afigi j he m xt ure,
and recovering a high purity paraffinic solvent Conagl'm’ffﬂmr” mn@
nunber ranging fromabout Cerr] to about CJerr] richin /%5 which
contain greater than 50 percent of said nono-nethyl species, and having a
nol ar ratio of isoparaffins:n- paraffinsiganging fromabout 0.5:1 to about
9:1. 2. The process of Claim1l wherein the feed is constituted

predom nantly of n-paraffins of carbon nunber ranging fromabout Cferr] to
about Clerr] andig.he TheopreeessofClain 9 wherdinthd fdedl lichydivisoniericed@si ti on has
carbon nunbers ranging fromabout CJerr] to about (ferr]. 3. The process
of d ai m 1 tempesaturerangingbetween abont<3508H and aboyt 790K at ipregsures rangmg
paraffinic solvent co %aalgffi ns whi ch contains greater

i Cohin i
than 70 permf’elbm%ggﬁi!ﬁ’éﬂ%&%ﬁt ].s(llgg)dl?sg ydrogen treatigas raies sanging petyesn m 1
R heab%h?&O(WﬁCf‘ﬁ a?n%ra%;ﬂ Sdo §€H§,e Qx{d at space velocities ranging between

about 1.0 W/Hr/W and about 5.0 W/Hr/W.



conposition that is recovered has a nolar ratio of isoparaffins:n-paraffins

"ranging fromabout 1:1 to about 4:1. 5. The process of Caim1l wherein

the feed is converted to a product high purity paraffinic solvent
conposition rich in isoparaffins which contains greater than 70 percent of
t he nono-net hyl species, and has a nolar ratio of isoparaffins:n- paraffins
ranging fromabout 1:1 to about 4:1. 6. The process of Caim1l wherein
the product high purity paraffinic sol véht- conposition boils at a
tenperature rangi ng fromabout 320[err]F to about 650[err]F. 7. The
process of Claim6 wherein the product high purity paraffinic sol vent
conposition boils at a tenperature ] from about 350[err]F to about
550[err] F. 8. The process of Cld¢¥§¥§%%g¥ein the high purity sol vent
conposi tion_ntody is_characterized as g mxture of paraffi 0 Q? bon
nunber rang RENAOMIBRIZATION 0K A PREDOMINAMN h ACPARAFEIN FEEILIQ

i sopar af fi ns: n- par aftits LJﬂﬁﬂﬁy‘ ! L VENT COMBOSITIONSand t he

i soparaffins of the mxture contain greater than 70 percent of the
nono- net hyl speci es, based on the weight of the m xture. 9. The process
of Claim1l wherein the feed is hydroi sonerized at tenperature ranging

ggg\a?egogbgg} g430' err%gqratﬁgbg outog,lSOO er%égﬁp?t gr'e%;itjj’rés aggi ngﬁb,et ween

between  feed to produce a high purity Cs-C5 paraffinic solvent composition having superior

low temperature properties, and low viscosities. The feed is contacted, with hydrogen,
over a dual functional catalyst to hydroisomerize and convert the feed to a product
comprising a mixture of n-paraffins and isoparaffins, the isoparaffins component of
which contains greater than 50 percent of mono-methyl species, with the molar ratio of
isoparaffins:n-paraffins ranging from about 0.5:1 to 9:1.
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about=-1000 SCiB dnu about 10, JO SCFB, and at space velocities ranging

bet ween about 0. HJ/.;W.@{,@] about 10 WHr/W - 16 - 10. The process of
Cl ai m 9 whereiln f'eed {/d oi soneri zed at tenperature ranging between

" about 550[err] F.a,nd_a.bgut-——lgei efr]F, at pressures ranging between about 250

psi g and aboutl 1000 psig, hydrogen treat gas rates rangi ng between about

2000 SCFB and about—5000~SCFB, and at “Space vel ocities rangi ng between

about 1.0 W Hr hv¥brsidoasiedhriod ol ATPRMIOMINANTLY N-PARAFFIN FEED TO
PRODUCE HIGH PURITY SOLVENT OOMPOSITIONS

L. Field of the Invention

This invention relates to a hydroisomerization process for the production, from
paraffin feeds, of high purity paraffinic solvent compositions characterized as mixtures
of Cg-Cyp n-paraffins and isoparaffins, with the isoparaffins containing predominantly
methy! branching and an isoparaffin:n-paraffin ratio sufficient to provide products
having superior low temperature properties and low viscosities.

2. Background

Paraffinic solvents provide a variety of industrial uses. For example, NORPAR
solvents, several grades of which are marketed by Exccon Chemical Company, e.g., are
constituted almost entirely of C¢-C;s linear, or normal paraffins (n-paraffins). They
are made by the molecular sieve extraction of kerosene via the ENSORB process.
These solvents, because of their high selective solvency, low reactivity, mild odor and
relatively low viscosity, are used in aluminum rolling oils, as diluent solvents in
carbonless copy paper, and in spark erosion machinery. They are used successfully in
pesticides, both in emulsifiable concentrates and in formulations to be applied by
controlled droplet application, and can even meet certain FDA requirements for use in
food-related applications. The NORPAR solvents, while having relatively low
viscosity, unfortunately have relatively high pour points; properties which cannot be
improved in the ENSORB process by a wider n-paraffin cut because the C;s+
n-paraffins have low melting points. Thus, the addmon of C,s+ paraffins will only
worsen the pour point.

Three typical grades of NORPAR solvents are NORPAR 12, NORPAR 13, and
NORPAR 15; the numerals 12, 13, and 15 respectively, designating the average carbon
number of the paraffins contained in the paraffinic mixture. Solvents with an average



