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tenperature of fine-particle, pulverulent solid substances is frequently
too high for trouble-free filling into desired bul k material packings on
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- damage to bulk material packings (e.g. paper bags) from excessively high filling

25 volume

- strong tendency to dust during filling of solid substances in bulk material packings

- optically less responsive appearance of bags and pallets

- condensation effects inside pallets with shrink cap

- impairment of work safety with further handling (e.g. unloading or transportation)

30 through hot surface of bulk material packings.

The abovementioned problems or disadvantages during filling of fine-particle,
pulverulent solid substances in bulk material packings can occur both individually
and in combination. Some of the abovementioned problems or disadvantages are
35 anticipated when hot solid substances have to be handled and filled in bulk

material packings, while other of the abovementioned problems or disadvantages
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Bul k material packings in the present docunment are understood to nmean those
packings, which are used for the purpose of sale, of transport, protection
from 10 environnental influences or for, the purpose of |ong-term storage,

for exanpl e paper bags or plastic bagjs,2 barrel s, big bags, sacks,
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met hods;.or cuparaly ﬁeéﬂ%ﬁ&%@né% JbOSbEE 51 DEAOki3BBSYiA. cool i ng faces or 3 5
heat excthangers are littfe effective, as considerable heat transfer
surfaces woul d have to be provided for this purpose. Wth this nethod
described in DE 3 414 035 Al the dust |oading of the gases with ca. 20
ng/nB is very slight and not - 4



conparable with the solid-gas m xture ratios usual e.g. in pignent
technology with intentional filling in bulk material packings (frequently
several kg/nmB). From experience, in the case of higher solid contents in
t he gas phase the danger of sticking or the cool i ng contact surfaces

i ncreases. 5, Th C. L I WAgLLT Q. ;
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fine-particgl e?{.g%glh\éggh%b%%_ solid substances, which is why the powders still

have to be d(??) nmechani cal ly. Besides that, this nethod for
fine-padticle, pulverulent solid substances with special requirenents with

respect to-dispersihbility.and f.ine til . I i
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4619113 of fstiglst aed tdveordinghe tier aboeernentioned stisardvahtages Arendefidyed onlyl i ng of
very fine-pargicle, pulverulent solid 3 5 substances in bulk materi al

packi ngs, A8 hei r sol uti on. - 5 DE 3941262 describes direct cooling of
a pul verul ent substance by neans of volatile nitrogen, whereby the stream
of powder is scattere hani fles i1 taet with
the vol atil V‘?W??ré%gHngyB@gﬁ%gl?ggé%\?mcfgsaggpggé%?rrdg:'{\ r{%ﬁgéria?\lgg’o cenent

by neaps ofthisohethod basiconsitpeable disedenjagesovitherespect ite sepaigtiandofithe igas he
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deser i bed e pE a6 a8 aRiPRCbuiBoRtoll WesaMEes ddWal SRFIEBEAISS
cool i ng, builingagropertiesypnd weemating icostshkn ddditicng hepdanoer tof eontpaYngligdidigi ng i n

bul k mat erial HRCKAGS. pl&HEnf WHIRSIAELS Mibudffunighe! Rt chiBohhe

specific require very tine-particle pulv subst ances,
nor make r efi@iden selphor xide erbnitvie oside) @itcates peother eontamimestisgroanthetaiei r
solutizg in handling and filling of fine-particle, pulverulent solid
subst afices in bul k material packings. 15 US 3330046 describes the heat
exchange beCamedtiqpasedinaoder anengeapeiied is Bewise disddvantpgesuswpeepusepirticl e
size of lesg t g\ﬁﬁ[ 1,C oS APEkiS E¥EILEluIdnpt &igonnect ed
chanbers i :tﬁ%s'g%%? ﬁ%rroulgﬁ |c§ﬂx't %fqug%'st gfn Résrgﬁe?éd?% _o’w}soccﬁlrsn in It he
opposi te disubstanoes an@ Bheorginglyt digpengpoftionatelyi dongs hiagkings iof PWin d9ePdBar ge
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di sadvant agcgg]%érg'ﬁreﬁig%dv%aée%%'geﬂcacnogﬁ ng vﬁbﬁ | arge q%kan%/i ties of air.
Theref 80e there are no references nade to the abovenenti oned specific

probl ems angethej 4 ofH0h YiibOGivkd tRaRdirkA%oditt &fid §ad8orbinklMst, in which

the gas is conveyed via regenerators filled with a heat storage medium.

These methods or comparable methods for indirect cooling via cooling faces or
35 heat exchangers are little effective, as considerable heat transfer surfaces would
have to be provided for this purpose. With this method described in DE 3 414 035
A1 the dust loading of the gases with ca. 20 mg/m® is very slight and not



2 5 particle, pulverulent solid substances in bulk material packings. EP611
928 Al, ‘EP501 495 Al and DE 38 33 830 Al describe direct cooling of mlled
goods with | ow boiling, condensed gases. But this cooling takes pl ace

before the mlling to optimse the actdar mlli ng process by increasing the

friability 2 1 _900 G 4.0 a
solution o o%&aggtg%g@g%églﬁ %%’drq E(F‘ggﬁ%t%%ﬂlﬁgé%’r'gg q n ig%p%rog)?gsgﬁcaused by
such cool iintgnfienabr filing i | bullngnaterigle packindsy (freguenty) sievenahrkgigh. tArem
devel opnen . at sQci a it Ik are no
nor e advan‘%"&%é%ﬁ%uﬁ? ?’Se ?%el {’fﬁ@?’m’ %bhé'b%ﬁ?g&éelngfﬁ é %gsé)ﬂ%%% tbé;? éﬁ%nc(gs to the
abovenent i slickidg ©pdie £oaling cobtaersirianes inbreasesol ution in handling and filling
of fi ne- particle, pulverulent solid substances in bulk material packings. 5
The aim of nost of the abovenenti oned nethods is to reduce obvi ous thernal
consequenctse lige dif fdoelirgscrews i fanimgire€t candihg rof . finExpalrtiale, t putveingeringalid t o t he
specific r isite..of flne-nart i I ty: J e.g. the
vory hi gh SATiekEispplid FRRels Kafe, Bt heigioh Be bRt B AR
di sper si bi foistigkiog opi aperating, satetylanhiovestolehenstsare sonsiderdblgi th filling in
bul kK material packings are not to be 10 found here. The drawback to the
abovenenti oned nethods is that they do not elimnate or only yo so to a
m nor léxt eRE 3TMS5Z hodledesoribedh ed deviod [femdiling tprastia rfeigs nyittapalverdlentner of
fine-parti I [ ' ' i,ngs. This
applies i n&fﬁmsgé;&#%“%lg’%%&? Jﬁyegfﬁwgg%’?%g% Wg@r%%#%%%?bﬁ'{c%y@gﬁéﬁs The
obj ect wascdalingrzone theersureestalality oftinecteldetbddaps a hot, fine-particle,
pul verul ent solid to be processed such that the abovedescri bed
di sadvantages with the handling of fine-particle, pulverulent solid
subst ancesSinne the toolingbdesquiat hérelis icagiedrow? oblybaftek filligdnibalgs pidkheolgs ar e
avoi d ei f . L ot her object was to use the
| east (a'%-oss|£Lﬂfaé'egfglsé%oéﬁﬁﬁr@teoél???%%‘eﬁﬁéhgp?jilséal(’)%lm?q%r%éparti cle, pulverul ent
solid substances and during filling in bulk material packings in order to
keep expengit i : I . . j as low 2
5 as possi gFe:%Jé%ngéa%g?%ngﬁg 8%{‘%’1@%'%??‘5\%‘?'3’%2"3 pggﬁggl%ﬁ 8% fo"ﬁﬁp# é@?écf‘éﬂgs’devi ce,
wi t h whi chwhenmgby upusecd opoled iaitgaa afsorbe-ysed foraluet repvaler ul ent solid and a
gas can be cooled in a sinple and efficient manner. 30 And it was al so an
object to produce fine-particle, pulverulent solid substances present in
bul k et er The cpalingieffgst ofistibh a psiseldf ecoled ajpdowever inholosuffipiant tsachiengar ed t o
air in the . : [ ' : a device
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the powders still have to be compacted mechanically. Besides that, this method for

fine-particle, pulverulent solid substances with special requirements with respect to
dispersibility and fine particle capacity, such as e.g. pigments, is less suited,
25 because there is the danger of agglomeration as a result of mechanical
compacting and with that the purpose intended by milling can be partly eliminated.

US 4619113 describes direct cooling of washing powder in a silo with the aid of
volatile nitrogen, in order to then enable the addition of temperature-sensitive
30 washing powder additives.

Since the average particle size of the washing powder to be cooled is 500 pm
(column 1, lines 24-25), this method described in US 4619113 offers neither a
reference to the special problems with filling of very fine-particle, pulverulent solid

35 substances in bulk material packings, nor their solution.



The inventive nmethod conprises direct cooling of fine-particle, pulverul ent
solid substances by addition of a cooling agent and followng this filling
the mlled goods in bulk material packi ngs, whereby the cooling agent
conprises either one or nore different ¥ ow boi | i ng, condensed gases, or

consists o gas. o S m xt L) i S d ns of
one or m)rE)Egﬁgﬂeér%gnﬁeﬁcg&f%%frﬁﬁnéqolﬁégnoéean?ghggééggsﬁuggt?ﬁﬁtgserggg?ﬁﬁcooI i ng
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particul ar %g{%éemtﬁa%g%8@%@3&@\0%??%!89%&3?@&i ng filling of fineparticle,

pul verul ent solid substances in bulk nmaterial packings, such as e.g. 10
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i 1 cont ey 278 A PR ARER oo B ARl B By RS 3L BBl o' b
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i nert behaviour. with respect to the fine-particle, 15 pulverulent solid
subst ances SPReJ%tion, are suitable as cooling agent. These can be for
exanpl e inert gases, carbon dioxide, nitrogen, oxygen or mxtures of the
abovenenti qned suhstan e g.-ai | 4 t i rect
cooling i sqﬁ?ﬁ g}egqu cge%? %tlgerge'g ??8%)‘1/%6?3?6’?"2?Eg@%%&‘ﬁg??%ﬁd?é"é‘%%densed
gases. 1¥ol aimple coblingy deih not eh amptozemient inr thediliingi preperdied dor phokagide imr e

articul arl i . | i r | OXl.de | I I Ll cul arl
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| ess than -2QC, particul ar f I : =4 :

i gni 11 oanid d5rPRG s PRRd R ERAPS 28 0e) Solia Ronerbif BHEBg, o1
pul ver ul entof finé-partisiepsiilveralest salidizabstantezdn dbulktrnatenal packisgscont ai ni ng sol i ds
to be goled natural |y depends on the type 30 of solid substances and the
qual ity requirenments of these. The type and quantity of the cooling agent
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substances tp be cooled by.at |lea 2 r Tolo]! . at | east
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parti cul ar Isgvemabhteredrinected chamibersrisnusédCthr8Gghlvbich dbé igng and exotidaified f or

di rect cool | ngr cog}t ai ns igr&; eEi{S’rﬁl y less than 0.0001 mass fraction of water.
In this way otnd” d8wPhEH Nt 01" te sol i d-gas mixture can be _ g _ | owered,
whi ch poecipitates to form aggl onerates with di mnished tendency to solid

b B f | . ' . ; |
Th the. but BRI g RER Skl S Bk AP Br pebiRG B AhegraE DY
wat er cont €fite. m&th@d actorgingfy hasesimilaredipadventabes topthevabovedascrised tablipabst ances

can in principle L ac e n ings, of r4.Qg or
processi ng "Bp'giaé%%faé‘%"ﬁﬂbe% g&%ﬁﬁ)l ehegelqé%c%ne?/gf%%l %%rﬁ%%ggw%@?cﬁga rgrent of

t he pul ver dberé¢mentidndd spesifiapobisms and el spiuties irohandlingend fillipg obfinet-o
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processed at high tenperatures on account of processtechnol ogical or

| ogi stical ondi 30RS BREoT I 5'£IB5d P56 330B0PR1 [RUER &Xo(?lfﬁg_‘lﬁq.“at ely
by convection co0Ol'lng or coolrng W alr, so that conventiona illing in
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processes, | i A i i ATy ef fect:
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filling of 440086%%|;i6éd:&%blem§[verul ent solid substances follow ng cal cining
and optional Ty m11Tnhg

The drop in temperature caused by such cooling prior to milling is generally lost
again through the development of heat associated with the milling, so that there

35 are no more advantages during filling.



- direct cooling and filling of fine-particle, pulverulent solid substances
following a pyrolytic manufacturing process or a conbustion process -
di'rect cooling and filling of fine- partécl e, pulverulent solid substances
following 2 5 steamjet mlling. It has” been shown that with fine-particle
pul verul en ASRGP 0 Nm

pr ef er abl yﬁ-gé%O r% aﬁ&ﬁ% ?&‘éfe%g%‘ll’dcu ar v\\lng#%hver d ?HI tﬁlgﬁ a???@ 2l t%{ﬁ

pul ver ul ensolytigr i mmsmmﬁoréélhmw fime- aamaleemig%rupat 8ol selbgiazleeSom Bk < 5 Nm)
particul ar hﬁ’é}r""%%@ Yy < 1 Nm the rheol ogic properties or the handling
properties depen arly on their tenperature. So for exanple the bulk
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tenperature 30 are targeted in a short perio y way of conparison, Wt

i ndi rect cobdarig keer expansiituieeduring|separation af tf\@oawc'wﬁid%{% gxtraston @g lowr t i cul ar
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tenperature gra |ents inthe material to be cooled. 35

In addition to that, it was an object to provide a device, with which a mixture
comprising a fine-particle, pulverulent solid and a gas can be cooled in a simple
and efficient manner.

30
And it was also an object to produce fine-particle, pulverulent solid substances
present in bulk material packings with a smaller proportion of oxygen as compared
to air in the gas phase between the solid particles.

35 A method and a device in accordance with Claims 1 and 23 solve this task.



The advantage of the inventive nmethod as conpared to cooling with |arge
quantities of air fromthe anbient tenperature on the one hand is that a
- 10 substantially faster and stronger, cooling effect can be achieved from
di rect cooling using | ow boiling, condénsed gases on account of their
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The desired temperature for the fine-particle, pulverulent solid substances to be
cooled or the mixture containing solids to be cooled naturally depends on the type
30 of solid substances and the quality requirements of these. The type and quantity of
the cooling agent is preferably selected such that the fine-particle, pulverulent solid
substances to be cooled by at least 20°C, are preferably cooled by at least 50°C.
Cooling via direct cooling is preferred at a maximum 100°C, particularly preferably
at a maximum 70°C.
35
The cooling agent used for direct cooling contains preferably less than 0.0001

mass fraction of water. In this way, the dew point of the solid-gas mixture can be
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30 < 5 um, particularly preferably < 1 um, the rheologic properties or the handling

properties depend clearly on their temperature. So for example the bulk weight of

fine-particle, pulverulent solid substances, which are filled at low temperature in the

customarily used packings such as bags, barrels, big bags or silos, is significantly

higher compared to the same product, which are filled at higher temperature in

35 these packings. These fine-particle, pulverulent solid substances to be cooled and

filled can for example be titanium dioxide, iron oxide, chromium oxide, fade-proof



This is |ikew se avoided by the inventive nethod. 30 The inventive nethod
is particularly beneficial if several steamjet mlls are operated in
paral l el and the high pignent throughput achieved in this way can be
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30 are targeted in a short period.

By way of comparison, with indirect cooling there is the risk of localised
condensation, in particular in the region of the cooling surfaces on account of
comparatively high temperature gradients in the material to be cooled.

35
The advantage of the inventive method as compared to cooling with large
quantities of air from the ambient temperature on the one hand is that a



be conveyed. 10 It is also possible to conbine these variants together. By
way of exanple, both cooling of the conveying air (directly or indirectly)
and direct cooling of the solidgas m xigre with the latter can take pl ace,
and additionally direct cooling of the solid-gas m xture (e.g. with
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product-steamratio is 1 : 2.2 parts by weight. The tenperature of the
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- higher bulk weight of fine-particle, pulverulent sofid substances at the time of
filling
- better ventilation during filling of bulk material packings and silo vehicles on
account of the lower viscosity of the gas phase
35 - higher fill quantity of bulk material packings and silo vehicles
- faster filling of bulk material packings and silo vehicles



are filled. The tenperature of the gas-containing bulk pignent at the tine
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Exanpl201. The filling and ventil ation behaviour during filling of the bags
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The specific advantages of the inventive method when applied to pigments are that

substantial demands on the pigments, such as good dispersibility, good optical

properties and good handiing of ground pigments during filling in bulk material
30 packings, can be fulfilled at the same time. The rheologic properties or the

handling properties of pigments depend considerably on their temperature. So, for

example, the bulk weight of pigments, which are filled at lower temperature in the

normally used packings such as bags, barrels, big bags or silos, is significantly

higher compared to the same product, which are filled at higher temperature in
35 these packings.



5 gaseous bul k pignent at the tinme of filling in bags to be 60C. The

filling and ventil ation behaviour during filling of the bags is good on
account of the high bulk weight of the gageous bul k pigment. Also, it is
possible to fill the product in conventfonal polyethylene or polypropylene
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Ti 02 particles In paper bags is: 76% by wei ght N2, 23% by wei ght 02.

This is likewise avoided by the inventive method.

30
The inventive method is particularly beneficial if several steam jet mills are
operated in parallel and the high pigment throughput achieved in this way can be
lowered in temperature only inadequately through convection cooling or other
conventional methods.

35
The inventive method is also well suited to iron oxide pigments. The advantages
here are similar as for titanium dioxide pigments. With oxidisable iron oxide
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poor due to the low bulk weight of the gaseous bulk pignent. As a
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30 particle, pulverulent solid substances to be cooled the desired final temperature is
reached. Cooling of the conveying air can be done for example by means of a heat
exchanger or via direct supply of low-boiling, condensed gases or solid carbon

dioxide in the conveying air.

35 Cooling of the conveying air by means of heat exchanger can be carried out in
accordance with any method familiar to the expert. It is particularly advantageous
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50C. dependent parameters is particularly advantageous. By way of example, an

optimal and constant temperature of the fine-particle, pulverulent solid substances
20  can be adjusted by regulating the additional quantity or temperature of the cooling
agent, depending on the product, and thus e.g. the conveying properties or the
properties for filling bulk material packings can be precisely controlled, optimised

and kept constant.

25  The fine-particle, pulverulent solid substances are usually filled in paper bags or
plastic bags via a filling silo by means of solids feed systems. At temperatures of
60°C and over the use of cost-efficient plastic bags (e.g. those made out of
polyethylene or polypropylene) is generally ruled out. Only special and expensive
plastic bags with high temperature stability can be used for this purpose.

30
By means of the inventive method it is possible, however, to make use of cost-
effective polyethylene or polypropylene bags, instead of these costly plastic bags.
For this, cooling at temperatures in the region of 60°C or less is generally required.

35  The use of more cost-effective paper bags with a lower stability, or paper bags with
a synthetic lining or synthetic components in the region of wear is feasible by

means of the inventive method.
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On account of the low temperature of the gaseous bulk pigment (60°C) at the time

10  offilling in the polypropylene bags there is no damage at all to the bags.

The filling and ventilation behaviour during filling of the bags is good due to the

comparatively high bulk weight of the gaseous bulk pigment. As a consequence

the pallets have an optically responsive appearance.
15

The pigment is particularly suited to dyeing plastics. It is possible to utilise the

pigment together with the packaging directly in the treatment process.

Example 3: A titanium dioxide pigment produced according to the prior art and

20  post-treated and dried with overall 15% by weight of SiO, and Al,O; (relative to

TiO,) is micronised in a steam jet mill. The further sequence of the method follows

that in Example 1.

The filling and ventilation behaviour during filling the bags is good due to the

25  comparatively high bulk weight of the gaseous bulk pigment. As a consequence

the pallets have an optically responsive appearance. The pigment is particularly

suited to the production of dispersion dyes.

Example 4: An iron oxide red pigment (Fe,03) produced according to the prior art

30 by calcining from magnetite is micronised in a steam jet mill. The product-steam

ratio is 1 : 2 parts by weight. The temperature of the steam is 260°C. The further

sequence of the method follows that in Example 1.

The filling and ventilation behaviour during filling of the bags is good on account of

35 the high bulk weight of the gaseous bulk pigment. Also, it is possibie to fill the

product in conventional polyethylene or polypropylene bags due to the low

temperature (60°C) of the gaseous bulk pigment.
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10 temperature (60°C) of the gaseous bulk pigment.

Example 6: Furnace soot produced according to the prior art is separated using a
dust filter from the gas phase and in interim-stored in a silo. From there the soot is
fed pneumatically to the bagging machine. Sufficient liquid nitrogen is introduced

15 into the supply pipe via a nozzle for the temperature of the gaseous bulk soot at
the time of filling in bags to be 60°C.

The filling and ventilation behaviour during filling of the bags is good on account of
the high bulk weight of the gaseous bulk soot. Also, it is possible to fill the product

20 in conventional polyethylene or polypropylene bags due to the low temperature
(60°C) of the gaseous bulk soot.

Example 7: A magnetite pigment (Fe;O,) produced according to the prior art is
ground in a steam jet mill. After extensive separation of the gas phase by means of
25 a cyclone or dust filter and interim storage in a silo the bulk pigment is
pneumatically conveyed with nitrogen as conveying gas to the bagging machine.
Sufficient liquid nitrogen is introduced into the supply pipe via a nozzle for the
temperature of the gaseous bulk pigment at the time of filling in bags to be a
maximum of 30°C.
30
The filling and ventilation behaviour during filling of the bags is good on account of
the high bulk weight of the gaseous bulk pigment. Reactivity relative to residual
parts of oxygen is prevented on account of the low filling temperature.

35 The jet stream-milled magnetite exhibits excellent fine particle capacity and
dispersibility.
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water vapour is ca. 180°C. The water content of the gas phase is ca. 95% by

10  weight, while the water content of the gas phase relative to TiO, is ca. 0.2% by
weight at a bulk density of TiO, of 0.5g/cm3.

Following interim storage in a silo the bulk pigment containing water vapour is
conveyed pneumatically to the bagging machine. The quantity of conveying air is
15 150 m® per tonne TiO,.

The water content of the gas phase is ca. 1% by weight, while the water content of

the gas phase relative to <RT! TiO; is ca. 0.2%.

20  The gas phase is separated from the TiO, in the filling silo, from which the bags
are filled. The temperature of the gaseous bulk pigment at the time of filling in
paper bags is 110°C. The composition of the gas phase between the TiO, particles
in the paper bags is: 76% by weight N;, 23% by weight O..

25  The filling and ventilation behaviour during filling of the bags is poor due to the low
bulk weight of the gaseous bulk pigment. As a consequence the pallets have an
optically less responsive appearance.

Filling in commercially available polyethylene or polypropylene bags is not possible
30 on account of the high temperature.

Example 9 (comparative example): A post-treated and dried titanium dioxide

pigment produced according to the prior art is micronised in a steam jet mill.

35 The product-steam ratio is 1 : 2.2 parts by weight. The temperature of the steam is
260°C. Ca. 100 m® per tonne TiO, conveying air are introduced together with the
pigment to be ground to the steam jet mill. The temperature of the pigment-gas
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at the time of filling in paper bags is 60°C.

10  Separation of the gas phase is complicated on account of the large quantity of gas.
Only considerably less titanium dioxide per time unit can be delivered and filled, if
no correspondingly enlarged filter surfaces are available for removing dust from the

conveyor gas.
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c) or a cold gas or gas mixture, which is pre-cooled by means of one or more

different low-boiling, condensed gases.

2. The method as claimed in Claim 1, characterised in that the fine-particle,
15 pulverulent solid substances have an average particle size of less than 5 pm,

preferably less than 1 pm.

3. The method as claimed in Claim 1, characterised in that the fine-particle,
pulverulent solid substances to be cooled and filled are inorganic or organic
20  pigments.

4. The method as claimed in Claim 1, characterised in that the fine-particle,

pulverulent solid substances to be cooled and filled can be titanium dioxide, iron

oxide, chromium oxide, fade-proof pigments, coloured pigments, metallic pigments,
25  magnetic pigments or soot.

5. The method as claimed in Claim 1, characterised in that the fine-particle,

pulverulent solid to be cooled and filled is cement.

30 6. The method as claimed in Claim 1, characterised in that the fine-particle,
pulverulent solid substances are temperature-sensitive compounds or solid

substances coated with temperature-sensitive compounds.

7. The method as claimed in Claim 1, characterised in that the fine-particle,
35  pulverulent solid substances are milled prior to the procedural step of direct
cooling.
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9. The method as claimed in Claim 8, characterlsed in that of the mixture of

ground pigment and gas phase containing water vapour present immediately after
steam jet milling a part of the gas phase containing water vapour is first separated
from the ground pigments by means of a cyclone and/or a dust filter and then the

10  ground pigments are cooled by direct cooling by means of a cooling agent.

10. The method as claimed in Claim 1, characterised in that the cooling agent
used for direct cooling has a temperature of less than 0°C, preferably less than —
20°C, particularly preferably less than —40°C.
15
11. The method as claimed in Claim 1, characterised in that the fine-particle,
pulverulent solid substances for filling in bulk material packings or mobile bulk
goods containers are conveyed pneumatically and the gas used for the pneumatic
conveying is used as cooling agent for direct cooling, whereby this gas is cooled
20  prior to contact with the fine-particle, pulverulent solid substances either indirectly
in a heat exchanger by means of low-boiling, condensed gases or directly by
injection of one or more different low-boiling, condensed gases.

12. The method as claimed in Claim 1, characterised in that the cooling agent
25 is added in to the supply pipe during pneumatic conveying of the fine-particle,
pulverulent solid substances.

13. The method as claimed in Claim 1, characterised in that gaseous nitrogen
or gaseous carbon dioxide is used as cooling agent.

30
14. The method as claimed in Claim 1, characterised in that liquid nitrogen or
liquid or solid carbon dioxide is used as cooling agent.

15. The method as claimed in Claim 1, characterised in that the fine-particle,
35 pulverulent solid substances are cooled within the brief period, required for mixing
with the cooling agent, by at least 20°C, preferably by at least 50°C.
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is introduced to the conveying gas for pneumatic transportation of the fine-particle,
pulverulent solid substances, before the conveying gas comes into contact with the
solid substances.

10 18. The method as claimed in Claim 1, characterised in that the cooling agent
used for direct cooling contains less than 0.0001 parts by mass of water and in this

way the dew point of the gas phase containing solids is lowered.

19. The method as claimed in Claim 1, characterised in that the fine-particle,
15 pulverulent solid substances are filled in paper bags or plastic bags on completion

of cooling.

20. The method as claimed in Claim 1, characterised in that the fine-particle,
pulverulent solid substances are filled in silo vehicles on completion of cooling.

20
21. Fine-particle, pulverulent solid substances in bulk material packings and
produced as claimed in Claim 1, characterised in that the composition of the gas
phase between the pigment particles contains less than 20% by weight oxygen,
preferably less than 15% by weight oxygen.

25
22. Fine-particle, pulverulent solid substances in bulk material packings and
produced as claimed in Claim 1, characterised in that the composition of the gas
phase between the pigment particles contains a mass ratio of nitrogen to oxygen of
more than 4, preferably of more than 5.7.

30
23. A device for direct cooling of fine-particle, pulverulent solid substances as
claimed in Claim 1, characterised in that this device consists of a reservoir for low-
boiling, condensed gases, an insulated connection pipe between the reservoir and
a supply pipe for pneumatic conveying of the fine-particle, pulverulent solid

35 substances, a nozzle for introducing the low-boiling, condensed gases to the
supply pipe and a control and regulating device.



