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Paraffins are.hydrocarbons solid at room temperature,
consisting of saturated straight, branched and/or cyclic
hydrocarbon chains.. Paraffins based on mineral oil
contain about 20 to 50 carbon atoms whereas other,
particularly synthetic, paraffins contain up to 100
carbon atoms. Owing to their origin, e.g. from different
deposits of mineral oil, the number of carbon atoms and
the extent of branching vary widely. Paraffins are
roughly classified, depending on their solidification
temperature, as low-melting soft paraffins having a
solidification point (Ep) between approximately 30 and
48°C and higher-melting hard paraffins having a
solidification point between approximately 50 and 65°C.
Paraffins also include microcrystalline paraffins
{(mnicrowaxes) from distillation residues or heavy
distillates of paraffin-based crude oils.

The value of grades of paraffin is proportional to their
melting point. Depending on their purity and
solidification point, paraffins have a variety of uses,
particularly in the candle, paper, rubber, packaging,



.2 textile and food industries. They are also used for producing

mai nt enance and pol i shing agents, cosnetic and pharnaceuti cal products and
| at ent heat storage naterial. The production of paraffins starts from
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components of paraffin or crude paraffln which are liquid
at room temperature. The final paraffin, depending on
the required quality, must usually have a maximum oil
content of 0.5 to 1.5% by weight. In the case of the
finished product containing not more than 0.5% by weight
of oil, the solidification point and the needle
penetration value are additional quality features.

On a large industrial scale, there are two different
basic kinds of known methods of de-oiling high-quality
paraffin from paraffin-containing fractions occurring in
refineries. Sweating de-oiling is the earlier method
whereas solvent de-oiling is the later and more efficient
method.

In 1959 F. Asinger, "Chemie und Technologie der Paraffin-
kohlenwasserstoffe®, 1lst edition, Berlin, page 46, made
the following comment on sweating de-oiling:

"The sweating process is difficult to control in practice
and in future will probably be replaced by solvent de-
oiling."™



.3 Sweating de-oiling has in fact becone obsolete owing to its serious

di sadvant ages, and sol vent processes are mainly used today. According to
"U | manns Enzykl op[err]die der technischen Chem e", Volune 24, page 26, in
t he USA over 90% of existing plants operate on the principle of solvent
de-oiling. No new sweating de-oiling plants have been built for sone tine.
Sol vent de-oiling processes, also called solvent de- oiling or selective
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Solvents are used for separating paraffins and oil
components and the yield of paraffin is better than in
sweating de-oiling. Solvent de-0iling processes are
characterised by high flexibility when using different
grades of crude paraffin, since the solvent composition
and the ratio of crude paraffin to solvent can be altered
so as to deal with different kinds of crude paraffin.

The following solvent de~oiling processes are used:

1. The mash method, wherein the mixture of crude
paraffin and solvent, directly after paraffin removal, is
mashed with additional solvent and then filtered.

2. The precipitation process or crystallisation process
wherein the liquid crude paraffin is dissolved in the
solvent, after which the solid paraffin is precipitated
by cooling, and

3. The spray process, wherein the melted crude paraffin
is sprayed as a powder in a counter-current of cold air
and then mixed with solvent.



. 3. The spray process, wherein the nelted crude paraffin is sprayed as a
powder in a counter-current of cold air and then m xed with sol vent.

4 The difficulties with all solvent processes are due to the

envi ronnment al and heal t h- endangeri ng properties of the solvents, which are
used in large quantities (3 to 10 partsgof solvent per part of crude
paraffin) and their corrosiveness and high flanmability. Al so consi derable
energy is needed to recover the solvents and for facilitating the process
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hi gher tenperature, are sweated out of the
Sweating de-oiling was hitherto the only known process of
use on a large industrial scale for substantially
solvent-free de-oiling of paraffin. This property of
sweating de-oiling is very welcome for ecological reasons
and has a positive effect on the plant, maintenance and
operating costs. The process is carried out in chambers
equipped with horizontal heat exchanger spirals or
vertical banks of heat exchanger tubes and horizontal
perforated trays. A preset amount of water is first
poured into the chambers or containers so as not to clog
up the outlets, after which the melted crude paraffin is
poured into the chambers. The crude paraffin floats on
the water. The crude paraffin is then cooled to form a
solid block, after which the water can be let out under
the solid block, which rests on heat-exchanger lines
and/or screen-like intermediate trays. The block is then
slowly heated, when the oil, and also low-melting soft
paraffins at higher temperature, are sweated out of the
paraffin block. The outflowing liquid phase is called
run—-off oil. Owing to the equilibrium in solution, it



paraffin block. The outflowing liquid phase is called run-off oil. OMng to

the equilibriumin solution, it 5 can
contain high proportions of the higher-nelting paraffin conponents, which
are the substance to be obtained. In "U | manns Enzykl opadi e der

techni schen Chem e", Volune 24, page 26 t he di sadvant ages of sweating
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| ow- el ting fceatveatdonnd deleidingdprobeasgedoining the thenllawner .
selectivity {(poorer yields of hard paraffin), the time-
consuming heating, the discontinuous operation and the
non-applicability to very oil-binding crude paraffin from
heavy machine-oil distillates. Attempts are made to
improve the yield of hard paraffin from existing plants
by partial recycling of the run-off oil".

The object of the invention, therefore, is to provide an
economic process whereby high yields of high-grade
paraffin can be obtained from crude paraffin without
supplying solvents.

To this end, according to the invention, during cocoling
of the initially still-liquid melt, the temperature of
the heat exchanger surfaces is chosen at a higher wvalue
than the melting temperature of a substantial part of the
low-melting fractions and oils for discharge, and after a
'so0lid deposit of higher-melting fractions forms on the
heat exchanger surfaces the remaining liquid low-melting
fractions and oils are discharged from the container.

Owing to the absence of solvent, the following advantages
of sweating de-oiling over solvent de-oiling are also
utilised in the process according to the invention:



OM ng to the absence of solvent, the foll ow ng advantages of sweating
de-oiling over solvent de-oiling are also utilised in the process according

to the invention: 6 => no endangeri ng
of the environnent or health, => no corrosion of plant, and => much | ower
operating and nmai nt enance costs. Sincg the tenperature for cooling the

liquid nmelt and consequently solidifying the fractions in a descending
sequence fromthe higher-nelting to the lower-nelting fractions, including
oils in all cases, is chosen higher than a substanti al ar%Fof the
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Advant ageousl vy, e solidi'fying fractions are deposifed fromthe nelt in
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pl anar heat exdEmmrgyesubsidrdciesl pert hefatthe low-melting fractions and
oils to be discharged, substantially only those fractions
obtained from the melt are solidified. The low-melting
fractions and oils remain liquid. Consequently less
energy is required in the cooling-phase and the
subsequent sweating phase than in sweating de-oiling, in
which all the fractions and oils are first solidified,
after which the resulting block has to be re-heated to
the sweating temperature.

Advantageously, the solidifying fractions are deposited
from the melt in layers on to substantially vertical or
inclined heat-exchanger surfaces. By this means, liquid
fractions and o0il can run out through gravity without the
heat exchanger surfaces or the solid deposit being
appreciably obstructive.

Advantageously, the layers are deposited on to
substantially planar heat exchanger surfaces. The heat
exchanger surfaces can be disposed side by side so that
the melt poured therebetween is at short maximum
distances from the heat exchanger surface, the container
is made up entirely of zones having the said maximum
distances, and an advantageous ratioc of heat exchanger
surfaces to volume of the melt is obtained. In addition,



exchanger surfaces can be disposed side by side so that the nelt poured

t herebetween is at short maxi num di stances fromthe heat exchanger surface,
the container is nade up entirely of zones having the said naxi num

di stances, and an advantageous rati o of heat exchanger surfaces to vol une
of the melt is obtained. In addition, 7 7
the pl anar zones between the heat exchanger surfaces can be divided up by
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solid deposit, are partly discharged downwards through
into separate strips during the heatlné)process, thus

increasing the surface of the solid deposit, which can be
sweated over the resulting increased area.

Advantageously, as has been shown in practice, the
remaining solid deposit is at least partly peeled off
from the heat exchanger surfaces on to guide elements
inclined to the heat exchanger surfaces. This increases
the surface area of the solid deposit, which is
transferred to the heat exchanger surfaces by sliding on
the gquide surface. Advantageously, the layers are
loosened from the heat exchanger surfaces (39) by
heating.

Advantageously, the components driven off by heating the
solid deposit are partly discharged downwards through
special passages in the guide element. To this end the
guide element is perforated or has ducts through which
the liquid fractions and/or oils can drip.
Advantageously, the layers are divided into strips by the
guide elements.



speci al passages in the guide elenent. To this end the guide elenent is
‘perforated or has ducts through which the liquid fractions and/or oils can
dri p. Advantageously, the layers are divided into strips by the guide

el ements. 8 If the nelt has a | ow oil
content, advantageously, the layers (43 are deposited in thicknesses such
that their adhesion to the heat exchanger surfaces (39) is sufficient to
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heat exchangeg$s§avgischarged low-melting fractions and oils are
returned to a process according to any of claims 1 to 9.
These steps result in higher yields and a product with
higher purity. The last-mentioned result is also
achieved by fractional melting of the solid deposit.

Advantageously the melt is poured into an empty container
equipped with heat exchangers. This-eliminates two steps
in the production of paraffin, i.e. pouring in a
predetermined amount of water and discharging the said
amount. Paraffin and water are also prevented from
polluting one another by contact.

The invention also relates to apparatus for obtaining
paraffins or paraffin fractions from a paraffin-
containing melt, comprising a container equipped with
heat exchangers, wherein the heat exchangers have
substantially vertically aligned heat exchanger surfaces,
for separating higher-melting paraffin fractions, formed
as a solid deposit by cooling the melt on the heat
exchanger surfaces, from low-melting fractions and oils
which can be stripped from the solid deposit by heating.



substantially vertically aligned heat exchanger surfaces, for separating

hi gher-nelting paraffin fractions, forned as a solid deposit by cooling the
melt on the heat exchanger surfaces, fromlownelting fractions and oils
whi ch can be stripped fromthe solid deposit by heating.

9 In the catalyser or apparatus accordigng to the invention, a structure
pernmeable to liquid constituents is disposed between the heat exchanger
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remains in thermal contact. wth the heat exchanger surface. "Advant ageously,
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layers can form. This shortens the stage times. The
permeable structures can be in the form of screens,
brushes, lattices or space lattices. The permeable
structures allow the run-off oils or liquid components of
the crude paraffin through but hold and retain the solid
paraffin. They enable even crude paraffin containing
more than 15% by weight of 0il to be fractionally
crystallised in static plate crystallisers.

Advantageously, the structures have guide elements
inclined at an angle such that during heating the solid
deposit is automatically conveyed towards a heat
exchanger surface by its weight. Owing to the
conveyance, the solid deposit remains in thermal contact
with the heat exchanger surface. Advantageously, such
permeable structure is in thermal contact with the heat
exchanger surfaces so that, particularly in the melting
phase, there is optimum heat transfer from the heat
exchanger surfaces to the solid deposit loosened from the
said surfaces and resting on the permeable structure.



exchanger surfaces so that, particularly in the nelting phase, there is
opti mum heat transfer fromthe heat exchanger surfaces to the solid deposit
| oosened fromthe said surfaces and resting on the perneable structure.

10 Advant ageously, the guide elenents are inclined surfaces which
horizontal ly divide the space between t%e heat exchanger surfaces, and
preferably superposed inclined surfaced sl ope in opposite directions. Such
surfaces are very easy to nmake and install and divide the |ayer of solid
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crystallisation lr%égeﬁs& ’ﬁ)&% za%e%% %@_’%‘%‘#ﬁﬁ?}?ﬁ ard 1 nés)i[: al l.
Preferably, tafelidrdapesikdnte hankzontal sinrs rleng theeheat el enent
bent in a nU"é%&i‘haﬁ{gféf rstacdd vl t i tIigcerass wed PR TR| afONdared i Vi ty

and i s advant ageqQus asy_to work. The_zi gzag, shape can easi | e produced
by bendi ng tH& &E@régﬂg%r%f Favaiee o @%%&%&Ye@a’é’s&&s‘gﬁ’%

hler ei nbef orle.ofﬂmnmd l@inga,l pernforatide ar t;ﬁmcmh i Jé_or Aeelss heetfates f
alternative 0 attice twork O e vari o]
perforat ed %ﬁ%&%l i eédla(i% %ﬁ?ﬁﬂr}% ylrtiklh aé%ﬁ‘f‘%’f%&?& %‘%’%%e}%%s fild

per f or at i ons.slepantngerresite dixqrtionatresults givewn hfoum t guidamte h

| nLer| ocks 2% Nale Ao BURIALRASH! T AT 4 RS tdbrdS! ehdimat the Tol d

| i ne extends through openin
exchanger surfaces.

Advantageously, the permeable structure is assembled in
units which can be installed between pairs of
crystallisation surfaces. It is therefore easy to
produce and install. Preferably, the screen-like
structure is in the form of a metal element bent in a
number of zigzags. Metal has the necessary thermal
conductivity and is advantageously easy to work. The
zigzag shape can easily be produced by bending the
element and has the preferred properties as described
hereinbefore. The metal element can be a bent perforated
sheet or alternatively a rod lattice or a network or the
like. A wide variety of perforated metal plates are
commercially available with various perforations.
Advantageously, the perforation is given a pattern which
interlocks so that at every possible position of the fold
line, the fold line extends through openings in the
permeable structure.



per neabl e structure. It may al so be advantageous if the
'structure perneable to liquid fractions and oils is fornmed by the heat
exchanger surfaces thenselves. This ensures that the heat transfer between
t he heat transfer medium and the perneable structure and consequently the
melt or solid deposit is better than ifiithe heat exchanger surfaces and the
permeabl e structure were two i ndependent parts. Advant ageousl y, the heat

exchangers di.vi de cont ai Wl tdal ' ' [ d
That The mel 11 Rahaisinis e arlCihaRE L e EEriot R B PR 278 e
near est heat leh@hiahdaractuidng @ndrigislsivigs dEormed e dthe rhed b dexehanden

addi tion of V%ﬁfacéé Nferld1ddie. SPACE: | difdiieed NEnSONERE NBSat Stiansher

narr ow range I nfl uence of the heat exchanger surfaces. Als t he

proportion ofPefeiReTbXditMRAt SRS t”éF‘F’rfé‘gv%?‘irT@’%fpﬁEf‘?a?géadvant ageous

I_or accur at eisﬁﬁﬁ?&ﬁ@h!aﬁaﬁ sorbdmpaditiyy thdheelieqorredlbdtdéapositesisr stage
imes in a plant, of this ki can _he significan C f t he

previ ous SQiﬁégﬁfquﬁR%R H#Jﬁ#e ied ?ﬁéﬁ%égés %#%fé§€$c$@%c§ﬂg} t he pl ant

and =>  si grpdimsabley stmuoves serstiwe tindependert parhdreases the yield

of high-quality paraffin. The process according to the invention also has

the foll owi ng advant ages over sweati ng: => crude, paraffin haang a
relatively|ﬂ4ﬂwqﬂ¢aqgﬁn$;y, the heat exchangers divide the containér

into spatial zones which are so dimensioned that the melt
in the container is throughout at a short distance from
the nearest heat exchanger surface. This avoids the need
for predetermined addition of water, since all the space
inside the container is in the narrow range of influence
of the heat exchanger surfaces. Also, the proportion of
heat exchanger surfaces to the volume of melt is
advantageous for accurate, fast cooling and heating.

The required batch times or stage times in a plant of
this kind can be significantly reduced from the previous
30 to 40 hours. This

= increases the efficiency of the plant and
= significantly improves selectivity, which
= increases the yield of high-quality paraffin.

The process according to the invention also has the
following advantages over sweating:

= crude paraffin having a relatively high oil content
can be processed

= as a result, run-off oil can be more profitably
processed by partial recovery of the paraffin
components, and consequently



can be processed => as a result, run-off oil can be nore profitably

‘processed by partial recovery of the paraffin conponents, and
consequent |y 12 =>the total yield is
significantly inproved. There is also a noteworthy increase in the yield
of paraffins having the required quality, as conpared with solvent

de-oi ling. Advant ageousl y, the process according to the invention is used

for obtainin nd I £yl fins : ' : LaAps from
mineral ol ortde SheafyEAY GRERY' L8NsR0HiBRLALLLY WhBELVRRS {1 ot ai ning
melts (Fischer- Tropsch synthesis) or nelts obtained by thernal

deconposi ti onpbral g5t heSo( heRYELEREIrPAYALAEREAseTHE RHRCGIR1IUSo& SO

advant ageously applied to correspondi ng m xtures, B wa%ﬁof Eéangge,

vari ous crudePBE?EF%PﬁshﬁFFPgnB bEegﬂgﬁﬁdTSPaiaﬁyérFéoﬁo ALRPEIFp| es.
The results okolfrentoggenilongl sol vent process are conpared with the
results of paraffin de-oiling by fractional crystallisation by the process

according to the invention (last colum) and the known sweating process.
The val ues cohgwantiagecushy, sbhedptrocessoacpoidinign toefheednwendion is

DI N-1 SO 2207, | S p ' Dl 12908,
the needl e peﬁé??a??%nsgg%ggig? ngeﬁpfggpgﬂg.?ﬁﬁﬁﬁFgB%Ihﬁgibg;éggﬁé t he
yi el ds. fractions from minera crude paraffin, or of

-oi
synthetic origin from paraffin-containing melts (Fischer-
Tropsch synthesis) or melts obtained by thermal
decomposition of plastics (recycled paraffins). The
process is also advantageously applied to corresponding

mixtures.

By way of example, various crude paraffins will now be
shown for comparison in three Tables. The results of the
conventional solvent process are compared with the
‘results of paraffin de-oiling by fractional
crystallisation by the process according to the invention
(last column} and the known sweating process. The values
compared are the solidification point in degrees Celsius
to DIN-ISO 2207, the oil content as a percentage by
weight to DIN-ISO 2908, the needle penetration value at
25°C in 0.1 mm to DIN 51 572 and the yields.
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paraffin Solidification
58. 5 poi nt

0.4
21
Ref er ence

Exampl e 1: Requi red Sol vent Sweating
‘Fracti onal val ues process process crystalli-
sation Data Crude Paraffin Paraffin Paraffin Paraffin
paraffin Solidification 47 49- 52 51
50.5 52 point G| content 6.8 0-0.5
0.5 0.5 0.5 Neddle 60 17- 23
23 23 17 penetration at 25[err]C [0.1nm Yield
Ref erence Significantly Significantly
val ue Bxampde 1: hi gher Exanpl e 2:

Requi red Sol vent Sweati ng Fracti onal val ues
process process crystalli- Required Solvent Sweating Fractional
sation Data Crude Reaidd N Paraddssn Paraféssy Pargbtabhli-

50.5 57-59 58. Bation
Datd cont gi¢rude OpParaffin | Paraffli] Baraffin | PArdffin
0.4 [wardtiecdl e 93 18- 22 15
sosaripeRetr#iion at| 2&fsxrTJ ED. Inm {belLa 52
poidtOVEr Signjficantly
{°c}
Oil content 6.8 0-0.5 0.5 0.5 0.5
[wt. %}
Needle 60 17-23 23 23 17
penetration at
25°C_ (0. 1mm)
Yield - - Reference Significantly | Significantly
value lower higher
Example 2:
Required Solvent Sweating Fractional
values process process crystalli-
) sation
Data Crude Paraffin | Paraffin | Paraffin | Paraffin
paraffin
Solidification | 50.5 57-59 58.5 57.5 58.5
point
{°c}
0il content 9.4 0-0.5 0.4 0.4 0.4
[wt.$)
Needle 93 18-22 15 21 15
penetration at
25°C {0.1mm)
Yield - - Reference Lower Significantly
value higher




val ue hi gher  hi gher 14

Exanpl e 3: Requi red Sol vent Sweating Fractional

val ues process process crystalli-

sation Data Crude Paraffin Paraffin Paraffin Paraffin

paraffin Solidification 51  54-56 55 56 55 point ol

cont ent 8 0-0.5 0.5 0.1% 0.5 [Wt.% Needle 38
15-17 15 16 17 penetration at 25[err]C [O.Ilm] Yield

Ref erence Lower Significantly val ue hi gher A

striking feature of the three exanples is the significantly higher yields
by crystalliéﬁi €according to the invention than by the two conparison
processes. The values for the solidification point of the end product in
the crystallisation process accdieluiged Sbkventhvefweabing e Fracktaonad the
val ues for the solvent process {aotes or gere¢ers t herbeeser vekyetahliexanpl e

1) and the oil content in all exanples shows no differencessatiégndi ng on
t he process] Dateer eas t|Heruteed| g Rrorefifian § BarafGdnupPasafifirf ef @arafependilng
on the grade_of crude {pamafiffiiny and t he process uked. Paraftins purified by
the procesfsoneuondiong 3o t he i|nv4erfi§ on he&ber havF5é val ue |Béwer than tfhat
required. In:fxanple 4 the neeqle

1°c)

0il content 8 0-0.5 0.5 0.5 0.5

[wt.8]

Needle 38 15-17 15 16 17

penetration at

25°C [0.1mm]}

Yield = - Reference Lower S8ignificantly

value higher

A striking feature of the three examples is the
significantly higher yields by crystallisation according
to the invention than by the two comparison processes.
The values for the solidification point of the end
product in the crystallisation process according to the
invention are similar to the values for the solvent
process {not forgetting the better value in example 1)
and the oil content in all examples shows no differences
depending on the process, whereas the needle penetration
value is different, depending on the grade of crude
paraffin and the process used. Paraffins purified by the
process according to the invention never have a value
lower than that required. 1In example 2 the needle
penetration value is below the required limit, as in the
solvent process, and is therefore better than required.
To sum up, in the method according to the invention, as
compared with the known methods, the quality of the end
product is at least equivalent and the yield is
significantly increased. Furthermore the process does
not have the main disadvantages of sweating de-oiling



penetration value is belowthe required |imt, as in the solvent process,
and is therefore better than required. To sumup, in the nmethod according
to the invention, as conpared with the known nethods, the quality of the
end product is at |least equivalent and the yield is significantly

i ncreased. Furthernore the process doei5 not have the main di sadvant ages of
sweating de-oiling 15 (long batch tines,
Iow1se|ect|V|t t t af i e Y.l ow
oil content, é?£§g§%§ Bg%$% r%ﬁwo ?fégﬁfv £k8 ven?néehgﬁk%gh th
(danger to env¢¥ﬁﬁ#m9@r%ﬁﬁlhé%}th rﬁlgﬁ@ﬁ%lﬁtbﬂﬁn@élc§§ﬂ§eaﬁe to corrosion

of P}ant P'ghlﬁﬁ@fﬁ@i@ﬂtcﬁ§éSoﬂuﬁuﬁﬂbffc@ﬂﬁfYOQfoﬁokMQGEn@naechhhﬁ%
inefficient us

run- off oi bodi nents of the
et on i 1T ettt e oty Deertent, TAE ObehLERt ohLHR. HASRERBSRCENCARLEN:
Fig. 1 srmwdua.pmloorﬁmsicmysfa¢laﬁer hibghstperating costs due to

L e s

is a diagramaiic verti cal IrSer

equi pped accoraffigoibs} he i nventi on; Fig. 3 shows a det ai
of the point of contact between the internal fittings and the
crystallisation wal | ; Fig. 4 is a top view of the place

shown in Fig. Bxemplified embodlments of the invention will now be
described with reference to the drawings, in which:

Fig. 1 shows a prior-art crystalliser for static
crystallisation, in perspective and partly in
section;

Fig. 2 - is a diagrammatic vertical section through a
crystalliser equipped according to the
invention;

Fig. 3 shows a detail of the point of contact between
the internal fittings and the crystallisation
wall;

Fig. 4 is a top view of the place shown in Fig. 3;

Fig. 5 is a diagrammatic vertical section through a

crystalliser according to the invention,
rotated through 90° relative to the section in
Fig. 3;

Fig. 6 shows a possible structure of the paraffin
layer at the end of the crystallisation
process;



Fig. 5 I's a diagranmatic vertical section through a

crystalliser according to the invention, rotated through 90
relative to the section in Fig. 3; Fig. 6 shows a possible
structure of the paraffin | ayer at the end of the crystallisation
process; 16 16 Fig. 7 shows the paraffin
| ayer of in Fig. 6 during sweat i ng; Fig. 8 shows anot her
possi bl e structure_of th raffin | ayer_ at the end of .the
erystal | i sati &9 doess SERYS thegPAFAL L1y dayeth @ diafiiGy (afBiride Fi g, 8
during sweat i sgreatiler; sinplicity, corresponding parts of
different crystallisers will hereinafter be indicated by the sane reference
“nunber, even when the enbodi nents of the parts may be different. As shown

in Fig. 1, a &igst & |i sshows fpotdeat possijpdiealstimtivae edhnphieses a
contai ner 13 for holdin | ¢ § I i-f a nunber of
Poraf el LaderatiTRAHd L i

cool abl e and heatable h anger, be surrounded by
crude paraffin, spaced &¥¥etaldisediompros@ssiandrhe heat exchanger walls
15 have internal ducts 17 through

Fig. 9 shows the paraffin layer of Fig. 8 during
sweating. '

For simplicity, corresponding parts of different
crystallisers will hereinafter be indicated by the same
reference number, even when the embodiments of the parts
may be differernt.

As shown in Fig. 1, a crystalliser 11 for static
crystallisation comprises a container 13 for holding the
melt or crude paraffin, and a number of coolable and
heatable heat exchanger walls 15, which can be surrounded
by crude paraffin, spaced apart in the container 13. The
heat exchanger walls 15 have internal ducts 17 through
which a heat transfer medium can flow and which are
connected to a distribution block 19. Zones 18 in the
form of layers having a constant thickness are formed by
the heat exchanger 15 between the heat exchanger
surfaces.

A melt or crude paraffin is fed through inlets 21 into
the container 13, where it crystallises in layers, in
fractions on the cooled heat exchanger walls 15. The
liquid phase left after solidifying the fractions to be
obtained is discharged through outlets 25, after which
the heat exchanger walls are heated so that fractions and
residues of undesired substances in the crystals are



whi ch a heat transfer mediumcan fl ow and which are connected to a
distribution block 19. Zones 18 in the formof |ayers having a constant

t hi ckness are forned by the heat exchanger 15 between the heat exchanger
surf aces. A nmelt or crude paraffin is fed through inlets 21 into the
container 13, where it crystallises inJayers, in fractions on the cooled
heat exchanger walls 15. The liquid phase |eft after solidifying the
fractions to be obtained is discharged through outlets 25, after which the

heat exchangeswgaties sut wast edseo dlisshamaesti efitemahiahi dikes Braamdesi r ed

substances i npyhq fAEIHYELANS are finally separately melted and 17
sweat ed out and 3Iso dj scharged, after which the thus- purified crystals

are finally s ‘el ted and col | ect ed. An enbodi ment 27 of the
crystal liser according to the invention is shown in sinplified formin

Figs. 2 and 5 Pe | e struct 29 ar sposed bet ween the eat
exchanger vval %é&t I?g %Lﬁ:z‘en&ry a éc S (ot de from
per f or at ed netiaivestidens i3] shiewys in3 &a.n@lzi)ﬁle'dweiqm figr tiigsn 23 ar.fd tShe

;S)gresz)fa?édngﬁeertﬁﬂ%f%f S %q{ﬁﬁ%&%ﬁ%? %ltsg)o%?% nel %%bourl ng E}Ses 37

t ouch opposi t €Xsban 3B.ar &hesctical |y
hori zont al (Flsgzru@tur@%ea&@Nn&fdeOEfM @Jelx%s:a%%d &léﬁaap@ﬁétaé 3ihe edge 37

ofLhe Pert o ahadpl o et haley el e LOwEld SHOTRed T

par af f i n- cont makiendheeldtrwtires 28d pernidadble to the liquid phase.
The perforated sheet 31 is folded in a zigzag, so that
neighbouring edges 37 touch opposite heat exchanger
surfaces 39. The edges 37 are practically horizontal
(Fig. 5}). One row of perforations 35 is disposed at the
edge 37 of the perforated plate, so that even at the
lowest regions of the triangular zones 41 the liquid
phase can flow out.

If a paraffin-containing melt is de—oiled in the
crystalliser 27, a paraffin layer 43 forms on the cooled
heat exchanger surfaces 39, as shown in Figs. 6 to 9. In
some cases, depending on the starting product or purity
of the melt and the quantities of liquid components for
discharge settling thereon, a space between the two
paraffin layers 43 is left open, through which the liquid
fractions, which have a high 0il content, can be
discharged, or the two layers 43 coalesce into a single
layer 44, and inclusions 46 of liquid fractions and oils
may form between the layers (Figs. 8 and 9). The
remaining liquid constituents are then discharged as far
as possible. In the sweating phase, firstly the oily or
low-melting fractions are sweated out through the
surfaces 47, 49, 57 of the paraffin layers 43. 2As soon



crystalliser 27, a paraffin layer 43 fornms on the cool ed heat exchanger
surfaces 39, as shown in Figs. 6 to 9. In sone cases, depending on the
starting product or purity of the nelt and the quantities of liquid
conponents for discharge settling thereon, a space between the two paraffin
| ayers 43 is left open, through which §ge liquid fractions, which have a
high oil content, can be discharged, or the two layers 43 coalesce into a

single | ayer?44t rk?#%ﬁ}_ﬂ,g %%64:9f 44 i d géé’;}gt m,@é}g s may form

between the Tayéers remai ni nq qui d constl tuents are

t hen di scharkeatingf aitasaghrsion etO It?hq heakheais %ﬁﬁs%lr %3939 Fe oily

or |ow el tipngaléds! | Ofiferdl&r WERSEL e ddHOHYy ther Fdlid AP o # Tthd9, 57 of
the paraffin | ayer

the paraffirF? %@shésﬁgl%e??%’bﬁee]nw&y heatiRe |Ré§r%%h%33l%% to the
heat exchangﬁﬁe ssusI:E&edé@osSt reax yseach £ $ihe nlayebef Drisecdmee adtachmed sur f ace

49 of the s d i t_A43 has been e of the
solid depom# %g‘?}??tﬁ N\ bre{g%f g%e achgf(ﬁ%@eorﬁﬂtégh%ﬁt exchanger
surface 39. fémmpmspeﬁ&dexmmhsmefmm<¢dl platecdt orvhich plgks 51

whi ch abuts ¢ Bt SXONANger SERce 3 A A Adue agle. fMgsdaresult of
bei ng separated romthe heat excha surface 39 and t $erforgted sheet

31, the smeal?%ﬁll%ts%ff*a%%nﬁr%%?%?atﬁ %‘%f?’&f?l?@l h%ﬁ/tere’%@?%g A€ The
l'i quid phase3§5aﬁ@ntﬁé0&éﬁi‘@ﬂa@éutél@eét”iﬁpﬂﬂxék@éﬁtdﬂle Exppfscen of the

i quid phase 55 is_a]so assi t he hi_of the.par £ge 53.
The |iquid pPEeR 25 ?hgaﬁﬁftﬁ%nﬂ¥ﬂ%rﬁ%¥§}$|$P?ﬁ%ﬁ§§9 fﬂ% f}g%u d phase
55 fl ows awaphasetsy ahnnflowecawent orxichanser faces a‘t:'lasalw 49he surface 49

Of oLl Par alLLD,PLeGRo0 RN HIR R nEIeNS0R #1lo fanbesmhy by the

supply of h cts or_nmelts
freely betweeeight hﬁathexpmgﬁmsmwaees%e a'ﬁélethhq Wi BPBeFE| 2Yer 43 and

;'103’3“2‘}’1"?% t§ %Pﬁﬁhbé%eéﬂeﬂhégﬁaééfﬁintﬁfeé@g%B37 Bhe t NEqRed fohased pl ates

g t 5 flows away partly along the heat exchanger surfaces
39. The surface 49 of the paraffin pieces 53 on the heat
exchanger side can be melted by the supply of heat, .so
that the liquid phase 55 then finds ducts or melts freely
between the heat exchanger surface 39 and the paraffin
layer 43 and flows away through the openings 35 at the
edges 37 of the perforated plates 31 touching the heat
exchanger surfaces 39. Liquid fractions and oils 55
falling on pieces of paraffin 53 run over the inclined
surface 57 of the solid deposit or paraffin piece 53 and
drip through holes 33 in the perforated sheet 31 into the
next lowest triangular zone 41. At the end of the
sweating phase the solid deposit 53 is melted in

fractions.



exchanger surfaces 39. Liquid fractions and oils 55 falling on pieces of

paraffin | nclined surface 57 of the solid deposit or
paraffin mﬂﬂmt ﬁm t hrough holes 33 in the perforated sheet 31 into
the next 1o M zone 41. At the end of the sweating phase the

solid deposit 53 is nelted in fractions,
19 CLAI M 1. A process for obtalnlﬁa paraffins or paraffin

fractions froma paraffin-containing nelt, nore particularly from
crude paraffidIoa & Mg ure containing various paraffin fractions,
wherein the melt is cooled in a container equi pped with heat

exchangers to a tenperature bel ow the nelting- tenperature of the

paraffin fradti ondA tprduesshtfaimebtainimnpdnafifths ove meErxa i r act i ons and

oils are sepafr%lc%id‘ @fd&?é‘g%ﬁf%@l—td&& A i i agﬁl s

solidified by coolling, are dis racterlse
during cooling of R 10‘11&111&?! thirem ycréredq |panafeﬁm fdf t2 ituxgmer at ure of

E Ee " heat eXC'lﬁt}Hﬁlrﬁéﬂ Qf&ic{tfsg%pdrl%ﬁﬂmefk@c%tﬁ%ﬂﬁt ghﬁl{ereln lt%ﬁ?é ue than
e nelting tenperatyre o stanti a art o nel ting
fractions and oi| 8§l 1s co eégﬂé’rg"e‘:%’a‘ﬁ ePIRRG "ﬂ’e‘ﬁbgﬁat( 43, 53)
of hi gher - neldschprdgeas itona fiemperatdrte beldw etohangering-  surf aces

(39) the renaini n%édg%li{aq:dr%wo@léﬂ{%ﬁrafﬁi{ aﬁ%@&%@% O'ﬂe roggééal ged | im

di scharged fromthe ai ner ["OCESS acco
1, characterised iand liquilhtlomrameddliing f@na@:foras:tamilsplalr% etteipo5| ted from

the melt in layerdbila tflal?i tﬂﬁy%f@ﬂlgﬁiéﬁhx&’@fﬁir@'paraffﬁ{ frd e ek
heat - exchanger surfaces 3
solidified by cooling, and are discharged,

characterised in that during cooling of the
initially still-liquid melt, the temperature of the
heat exchanger surfaces (39) is chosen at a higher
value than the melting temperature of a substantial
part of the low-melting fractions and o0ils for
discharge, and after a solid deposit (43, 53) of
higher-melting fractions forms on the heat exchanger
surfaces (39) the remaining liquid low-melting
fractions and oils are discharged from the container
{(13).

2. A process according to claim 1, characterised in
that the solidifying fractions are deposited from
the melt in layers (43} on to substantially vertical
or inclined heat-exchanger surfaces (39).

3. A process according to claim 2, characterised in
that the layers (43) are deposited on to
substantially planar heat exchanger surfaces (39).

4. A process according to any one of claims 1 to 3,
wherein low-melting fractions and oils are stripped



3. Apro | to claim?2, characterised in that the | ayers
(43) are amﬂl@m;mjﬂﬂﬂml substantially planar heat exchanger surfaces
(39). 4. « A XJrding to any one of clains 1 to 3, - wherein

|l ow-nelting fractions and oils are stripped

20 fromthe solid deposit by heatefig the fractions. solidified by
cooling, characterised in that the remai ni ng solid deposit (43, 53)
when heated is frai i tlen soliat diepodidatb e Xedetnigey the fEoactBN)sby its

own wei ght. 5. e or di 208 &5 [

wherein | ow nel ti nssb{%c.t | oﬁg&g_n%%%é&fa?%yast r é)éeldgé&1 i&‘ot?}tlétgfﬁ%%e solid
deposit by heati ngFeRALRIRG tSkd deposidt i (34 ﬁ)bwlé@blh%f}e‘éh%ﬁ acteri sed
in that during  dries i tisivdites re it Nk Ungeenosfdcd 4639)53)){4:&5

di vided into separate struﬁg (53). 6. A nmethod according to claim4 or
5, characterised i99® WeiG'Hat the remmining solid deposit (43, 53) is at
| east partly detached fromthe heat exchanger surfaces (39) on to

gui de el enments (3 ' | hed . he t_ exc faces (39). 7.
A et hod accosrs‘di n%it%é%éa#]rﬁ‘%‘ljo%%le?fgac%oeraf'gg%nfenﬁﬁgpae{méLHE htggltglyers (13)
are | oosened fromvyhereigntlawuiedigary fractignacyd (Sb)s Braciirkgped the

ls?? ;‘ e; ?gg) are outdi ¢f datk o EINE BPSIS €St {inkP) thd ! Lr SCPESRS ©
P ' solidified by cooling, characterised in that during
heating the remaining solid deposit (43, 53) is

divided into separate strips (53}.

6. A method according to claim 4 or 5, characterised in
that the remaining solid deposit (43, 53) is at
least partly detached from the heat exchanger
surfaces (39} on to guide elements (30) inclined to
the heat exchanger surfaces (39).

7. A method according to claim 6, characterised in that
the layers (13) are loosened from the heat exchanger
surfaces (39) by heating of the latter and are
divided by the guide elements (30} into separate
strips (53).

8. A method according to claim 6 or 7, characterised in
that the components (55) stripped by heating the
solid deposit (43, 53) are partly discharged
downwards through special passages (33, 35} in the
guide element (30).

9. A method according to any one of claims 4 to 8,
characterised in that the layers (43} are divided by
the quide elements (30) into strips (53).



8. A net Iain16 or 7, characterised in t hat the
conponent m@i "mm'g heating the solid deposit (43, 53) are
partly di scharege ownwar ds t hrough speci al passages (33, 35) in the

gU|de el ement (30). 9. A nethod according to any one of clains 4 to 8,
characterised in that the layers (43) are divided by t he gui de

el ements (30) into strips (53). 21 21 10.
A nmet hod according to any one of claims 1 to 3, wherein | ownelting
fractions and oils are _stripped out of the solid deposit b% heating the

fractions 1050 AdMetRPHRCEOIGIRG, tonanyc o8e odd LailFad £Re | ayers
(43) are deposit egihieteli qbnﬁms;m@c Erakations ahdeobiladbes etrippede heat

exchanger surfaces (39 suf fici ent ol d.,the durln heat i ng.
11. A process acc® é&tﬁ? 1&5 PEPesit %Wé &lenb %5
characterised in Bbaudafdebtbwscboﬂahgdecharactemhsédbynathamcehs according

to any one of clanfyche (a3l AMCUITPIH HIGHHEACEOBAC Enbhien

further puri ctiona ess acco
10. 12. A pr oceé‘»él&&@c@ﬂ@l%gopotény’—h@néle@ﬁ @P@hﬁ@gfrt §umaces (39)

characterised in h%a%qui%ﬁ%hﬂe%olﬁWi@?khb&Qdurlngfhéﬁthﬁas (55) and/or
oils are returned to a process according to any of clains 1 to 10.

13. A process according to any one of clains 1 to 12,
11. A process according to one or more of the preceding

claims, characterised in that a melt is first de-
oiled by a process according to any one of claims 1

i m

to 9 and the resulting fractions are then further
purified or fractionated in a process according to
claim 10.

12. A process according to any one of claims 1 to 10,
characterised in that discharged low—mélting
fractions (55) and/or oils are returned to a process
according to any of claims 1 to 10.

13. A process according to any one of claims 1 to 12,
characterised in that the solid deposit (43, 53) is
fractionally melted.

14. A method according to any one of claims 1 to 13,
characterised in that the melt is poured into an
empty container (13).

15. Apparatus for obtaining paraffins or paraffin
fractions from a paraffin-containing melt,
comprising a container equipped with heat
exchangers, wherein the heat exchangers have
substantially vertically aligned heat exchanger



characteri | (it olid deposit (43, 53) is fractionally
mel t ed. l | l EE:’“(' i";r;di ng to any one of clains 1 to 13,
characteriseddntt ~elt is poured into an enpty container (13).

15. Apparatus for obtaining paraffins or paraffin fractions froma
paraffin-containing nelt, conprisirg a contai ner equi pped with heat
exchangers, wherein the heat exchangers have substantially vertically

al i gned heat exchafg@hces, for separating higher-melting PAraffinSurfaces,
for separating hlgher-neltl ffin fractions; g&rned as a. solid

[ ng par j ,

deposit by coolin r?ﬁEl°nS'ngP£m6 BReah8t 18X ERRAGLTE BYr CROIING | ow
gelaing fractLonsmemﬂ ohgshehhehtCﬁﬂch&ngérian&&aces,;ﬁhnmthewfolid Feposgt
y heating, charag LS i . at .a_structur 29 erneable to liqu
Const tuents: (o5 BrLEHRS o EERFEhRPReand, AaLRapich CBR KR SIFIBER Cos (30)
and prevents the Spvbidthe sdtpdsdep¢4dt B8) heabingl, i phiargcdewd seiderinheat ed.
16. Apparatus acc LN m. 1 h hsegdJ Bi~ 34 hat the heat
exchanger surfacegﬁ?§9? g?gﬁheﬁgéugg?gnéégﬁnggﬁaﬁgralqui?l Appar at us
accordi ng to cl ai fPrstakuentschaphcisrdisposed pgtigsn the peateabl e

structure (29) cogpehsR§efUsderfacesel(89PNhRd(B2bvient!s #ed ollige heat

exchanger oo *urhaSs3uES s, sdf eABRALTLHRIAS A k) BT

16. Apparatus according to claim 15, characterised in
that the heat exchanger surfaces (39) are
substantially planar.

17. Apparatus according to claim 15 or 16, characterised
in that the permeable structure (22) comprises guide
elements (39) inclined to the heat exchanger
surfaces (39).

18. Apparatus according to claim 17, characterised in
that the inclination of the guide elements (30} is
chosen so that during heating the solid deposit {43,
53) is automatically transferred to a heat exchanger
surface (38) by the weight of the solid deposit (43,
53}).

19. Apparatus according to any one of claims 15 to 18,
characterised in that the guide elements (30} are
inclined surfaces (30) which divide the space
between the heat exchanger surfaces (39}
approximately horizontally.



that the i jmg El on of the guide elements (30) is chosen so that

during he Hﬂulwulep05|t (43, 53) is automatically transferred
to a heat " face (39) by the weight of the solid deposit
(43, 53). 19. Apparatus according to any one of clainms 15 to 18,
characterised in that the guide elenments (30) are i nclined surfaces
(30) which divide the space bet weed3t he heat exchanger surfaces (39)
approxi mately horizontally. 23 20.
Apparatus according to claim 19, characterised in t hat super posed
inclined surfaces (30) slope in opposite directions. 21. Apparatus

heat exchangers (15 cont ai ne iatla zones (18)
whi ch are so dinen éﬁeﬁuPﬁﬁPOﬁﬁﬂtlPﬁl%H@dcéﬁFﬁﬁﬁéﬁ (30) pigpej snal ways at
a short distance fgppokheengargstions. heat exchanger surface (39).

according to agy 0ﬂ€p8§aﬁh§i5583§dﬁﬂgzgo claim ?% 8&2£5é€QriQe§h§ﬁ the
13

21. Apparatus according to any one of claims 15 to 20,
characterised in that the heat exchangers (15)
divide the container (13) into spatial zones (18)
which are so dimensioned that melt in the container
{15) is always at a short distance from the nearest
heat exchanger surface (39).



