5 January 2006 METHOD FOR DI RECTLY COOLI NG FI NE- PARTI CLE SOPB 28 #YPANCES
The present invention relates to a method and a device for direct cooling
of fine- -particle, pulverulent solid substances prior to cooling in bulk
mat eri al packi ngs, Countless, pulverulent solid substances are filled in :
bul k natqﬁgﬁj ackln s for the urpose of sales, transport, and protection
from envi IREST X COOLEING FINE-RARPIRIEE SOIHDSYBSTANEES .

t enperature of - flne particle, pulverulent solid substances is frequently
too high for trouble-free filling into desired bulk material packings on
account of the production or -processing procedures. Wthout adequate
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packings, such as e.g. paper bags or plastic bags, from excessively high
tenperature of solid substances - | ow bul k wei ght of solid substances at
time of filling - poor ventilation during filling of bulk materlal
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occur botqqalisrﬁ’dmmn[ﬁaﬂb!yvdmb in conbination. Sonme of the abovenentioned
" probl emilaﬁfagg to a&zﬁ@%@ﬁ? pgckmgs such as e.g. paper bags or plastic bags, from ‘
- excessively high temperature of solid substances
.- low bulk weight of solid substances at time of filling
- poor ventilation during filling of bulk material packings and silo vehicles due fo
comparatively low viscosity of the hot gas phase
~ low fill quantity of bulk material packings and silo vehicles
~ more time-efficient filling of bulk matenal packmgs and silo vehicles
- damage to bulk matenal ‘packings (e g. paper bags) from excesswely high filling
volume ‘
~ strong tendency to dust during filling of solid substances in bulk material packings
5optically less responsive appearance of bags and palfets
- condensation effects inside pallets with shrink cap” - .
- lmpalrment of work safety with further handling (e.g. unloadlng or transportation)
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 disédvantages are
- anticipated when hot solid ‘substances have to be handled and filled in bulk material
packings, while other of the abovementioned problems or disadvantages (e.g: low bulk




anticipated when hot solid substances have to be handl ed and®™ay2¥6 n bul k
materi'al packi hgs, while other of the abovenentioned problens or :
di sadvant ages (e.g. |ow bul k weight, pobr ventilation) however are specific
for the handling and filling of very fine- particle, hot, pulverulent solid.
substances in bulk nmaterial packings. In this sense such pulverulent solid
subst ances are, designated in the present document as fine-particle, and
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made of P3RRIprefRkbly il MahGmOr other materials. Basically such problens
can arise duri ng fi'lling in bulk mat eri al packings with all fine- particle,

~pul verul ent solid substances, which have a hi gher tenperature resulting
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~ calcini ng with subsequent ml erature
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e.Jg. bycacmlnP which are to be filled in But in
parti cul aaghios plaslihbagss bpgelst digriaaoet sasks. contahiageranads. OfFF@PSImPMH ﬁ@st*ﬁ very
f i ne-partigthfhes flatddiafubst ances with particle sizes in a range of 1 pm or
under the technique of jet mlling is frequently used. Jet mlling is
inpact mlling, wherein the nmlling goods are accelerated in a rapid gas
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procedure at high temperature.

By way of example this applies to cement, soot or to pigments pre-treated thermally,
e.g. by calcining, which are to be filled in bulk material. packmgs But in particular this

applies to steam jet-milied pigments.

For milling of very fine-particle solid substances with particle sizes in a range of 1 pm or
under the technique of jet milling is frequently used. Jet milling is impact milling,
wherein the milling goods are accelerated in a rapid gas flow and comminuted by
impacting one another or against an impact wall. The milling effect here depends

. decisively on impact velocity or impact energy.

© With milling of solid substances, for the comminution or disagglomeratidn of which a
particularly high power supply or a particularly high degree of separation is required,
such as e.g. for different inorganic pigments, usually the method of steam jet miilirig is
used with superheated steam as milling medium. A method for manufacturing titanium
dioxide pigments, in which the titanium dioxide is _ﬁnaﬂy_ subjected to steam jet milling,
‘is described in DE 195 36 657 A1.




-used with superheated steamas nilling medium A method fof Jearmant #%uri ng
titani-um dioxide pignments, in which the titaniumdioxide is finally
subjected to steamjet nilling, is desgribed in DE 195 36 657 Al. 5
January 2006 In the case of steamj-et milling the tenperature of the. o
‘pignent-gas m xture after it :leaves the mll is nostly in the range of .
Ca. 200 to 300C. After the pignent is. separated fromthe water vapour by -
means of cyclone or dust filter the tenperature of the bul k pignent '

containin ter vapour is,tvpically stil] in.,the ran f c 2 t. '
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di sadvantages are defrayed only mldly. A very large quantity of air can
i ndeed cause a significant drop in tenperature, yet this nethod has
consi der althe cdolingdfient cdes-pattide, palvpridnt solicapatanteothrafghtdugitigasf phate
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can lead to a significant reduction in production capacity. DE 3 414 035
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- method has considerable disadvantages with respect to separation of the gas phase
. from the fine-particle, - pulverulént solid substances as well as with respect' to filling
properiies and operating costs. In addition, the danger of contamination of the fine-
- particle, pulverulent solid substances throdgh humidity, dust, carbon dioxide, sulphur

oxide or nitric oxide, oil traces or other contaminants from the air.

‘Convection cooling over a longer period is likewise disadvantageous because of the
_poor thermal conductivity of most of the fine-particle, pulverulent solid substances and
accordingiy disproportionately_long blocking of bulk goods containers. This can jead to

~ a significant reduction in production éapacity.

- DE 3 414 035 A1 describes the indirect cooling of a gas containing :dust, 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 heat
exchangers are little effective, as considerable heat transfer surfaces wouid have to be
provided for this. purpose. With this method described in DE 3 414 035 A1 the dust




'gas is conveyed via regenerators filled wwth a heat stor ag@JfF%‘WL?rﬂ06These
nmet hods or conparable nethods for indirect-cooling via.cooling faces or
heat - . exchangers are little effective, 4as consi derabl e 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 conparable with the solid-. gas mixture ratios
“usual e. gloatlingpf greguses adthral 2Ynghnt is vient slight ambhotfdohipareple wittbthielsolidat er i al
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Do ConbehfIAR rHliScHEaD e dnt hamehh JETEREYL PRI FghBnbt RurEas ey
cont act smafaiakpadkireysefeqaentlfhevaset kgfm's.oPlomgxssicaves if dhe icast pebigheol i ng

of fine-part,cl ulyerul ent sqli substances is appl.i ,0.varlous ways,
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saf ety anicidagest nent costs are considerable. DE 3713571 Al. describes a
device for"filling plastic bags with pulverulent or granulated materials,

whereby the filled bags are wel ded close and in brought to a cooling zone
to ensurthstael bi topoldg tshewse fatethdseatntodingcef tiihe-padiolel myihwdedenti beldl her e

is carried . out only after filling .in bags, .if.is,not _suit r, avoi di ng
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- air can also be used for dust renoval. . The cooling effect of such a

pul se of . cooled air however is not sufficient to achieve adequate ‘
conpact i NDE®E7 185TeApdadcribéea dpuite eurdiliiag tplastit ibegs wits palverdsnt nhgahulatedhhy t he

- powders sti|l. have t e acted nmechanjcal | y.. Besides .that. i s, met hod
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Wi t h r espesdurd stabitliysi ¢Hicsivbided syarand fine particle capacity, such as e.g.

pignments, is |ess suited, because there is the danger of aggloneration as
a result of mechanical conpacting. and with that the purpose. intended by

mlling caincdenepaictihy desdrited abeds chiied@ld 243 attesfillindiabads ritishot sdlabley  of
washi ng powder. .in. a sti?l 0 vvi%.h th agj[d of volatile nitrogen, in order to-
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US 3 664 385 describes mechanical compacting of powders for filling of packings,

 whereby a pulse of cooled air can also be used for dust removal.

| The cooling effect of such a pulse of cooled air however is not sufficient to achieve
adequate compacting of fine-particle, puiverrulent solid substances, which is why 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, because

~ there is the danger of aggiomeratioh 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 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




"4 Since the average particle size of the washing powder to5Bmego?®§ i s 500
pm (colum 1, lines 24-25), this nmethod described in US 4619113 offers
neither ‘a reference to the special prolems with filling of very
“fine-particle, pulverulent solid substances in bulk material packings, nor
their solution. DE 3941262 describes direct cooling of a pulverul ent _
‘substance by nmeans of volatile  nitrogen, whereby the streamof powder is
~scat t er ed sphgciaigmbblains alithofilfiid eSvérefiineearticlaygkiperndentsatid subdthnddseinvniliat i I'e

ni trogen. 23724 A cribes direct cooling of cenent.by neans of =

vol atile m%%?fﬁf@e%?km%a?éﬁ%?P?%a“%‘emem is blasted with the volatile
"nitrogen into a cenment silo at -the same tinme. These nethods described in DE-
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requi rementa egf* vtgry'g{llqitﬁg-.&%@ti }Oe gul verul ent solid substances, nor nake
~ref‘erencemt FRAL %\tb e ,P{ Fond §S cific problens and their solution in
-handling and filling of fine- particle, pulverulent solid substances in

bul k mat egy i pgs, US 3330046 descrj bes the heat exch e het ween
gases 'andeia hgé%@rﬁt‘ggldeesgr %Sd‘ﬁreghﬁg?lﬁwcglls W?W@ HWFC%eVOz?Q%e "ﬁ?"gﬁa'ss t han
50 pm whehetwpy dhelesthert i€ biapted Withgthe veladiealitrogehantoaneencdnt dile hieesamel s
used, thr%l]%h whi ch the gas and solids flow occurs in the opposite .

direction.""The plant used for this .is. expensive and a | arge quantity of
cooling gas is required. The nethod accordingly has simlar disadvantages

t.o the abgyedescr.i bed, coali 1 I e Ny f air. Therefore
there ar e?ﬂ%ser g}eérr'oedsc %Scﬁé%fg% \gj[{ ﬁgzlﬁgoe%vgpr@ﬁ?ﬁé%ﬁ%s 8&6%%‘158 W@Bf‘,’?&s and
t hei r sol sitripte coglingabad notgaraintpréudmentdn die fillinte popetiies lfer, pankbyieguhdatk  sol i d
subst'anceg1 t‘en. Ful kckmater.thal p?ickl n%rf%. EP.ﬁéel 923 AIéf EP501 4%@ Al acgdc DE 38
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. particle, pulveruient solid substances in bulk material packings.

US 3330046 describes the heat exchange between gases and 'fine-particle solid
- substances with a particle size of less than 50 pm, whereby a device comprising
several interconnected chambers is used, through which the gas and solids flow occurs

in the oppaosite direction.

The plant used for this is expensive and a large quantity of cooling gas is required. The -
method accordingly has similar disadvantages to the abovedescribed cooling with large
quantitiés of air. Therefore there are no references made to the abovementioned
specific problems and their solution in handling and filling of fine-particle, pulverulent

solid substances in butk material packings.

© EP611 928 A1, EP501 495 A1 and DE 38 33 830 A1 describe direct quling of milled
. goods with low-boiling, condensed gases. But this cooling takes place before the
‘milling to optimise the actual milling process by increasing the'friability of the milled

‘ goods and does hot consequently lead to a solution of the abovedescribed probi'gmé.

The drop in temperature caused by such cooliné prior to milling is generally lost again '




goods and does not consequently |ead to a sol ution of the ad&WeHeddo bed
probl ens. The drop i'n tenperature caused by such cooling prior to nmilling
ks _generally lost again 5 January 20066t hrough the devel opnent. of heat
associated with the mlling, .so that there are no nore advantages during
AgillFing. There are also no references to the abovenenti oned. specific

pr.obt enms and ir, . .sol uti in handling and fillin of.fi‘ne'-particle,': '
pul ver ul eﬁ&m‘@%‘ﬂﬁ% dEY?&%Ft"é‘?{& é‘gp‘??f %a?%afeﬁ’r&%@#'ﬂ%m“m EP%@%‘.thefﬁéf%FWe most of
t he aboveadwattageedunireifilds i s to reduce obvious thermal® consequences by

different variants of cooling. Explicit references to the specific
requisite of fine-particle, pulverulent solid substances, e.g. the very
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abovenentmatedal paskihgsds is that they do not elinmnate or only yo so to a

m nor extent the abovedescribed problens with handling and filling of fine-
particle, pulverulent sol.id substances in bulk material packings. This

appl i es iThe piar tof aubdsiroft thet hlovietengonatl ndtigive Nis- foP Bsduck CotVidiR! B1&Fmal

Di scl ose L0 IS t had, which_.enapl es_a _hot, fine-particle, |

pul ver ul'%ﬁ{;@%qgleﬁ%fst B?b Bl kan Qﬂc"r?o{'j%tafpﬂ@t Aef6(rnges dpi thegspecific

di sadvanteqyisite\af fihe-phrticleapulivénatent Solidf dubetanasd, ied. @he REWMAGH FeRiremehts d

- Subst ancesi ?&ﬂ’eﬁ {O%Pséubasrg@uent f.tjyl ling i n__girl k material packings are, _
avoi ded S1'F RevreRy[o frepartice cppadly and, dispsry ity of pigragyitey; and Heduwohiangin is a

met hod aassodiatadoeithitinglin bak matesdallpasidigsas fioblo®heFadnd/Réren® during handl i ng

of fine particle, pulverulent solid substances and during filling in bulk

materi al packings in order to keep expenditure during- separation of the
gas and Unesdrawbbciatotthe abasenhentionsd ridfifudls i Siat te§ AoTdiot elidiath &eérﬁ)ir?oi s a
ul en

device, w | ch m xture c rjsin fine-particle, pulver t solid
and oo IR oL BeBl ther AdbvEREDIbSa Rtbelres Bt findiings e Mg of foe.
o particle, pulverulent solid substances in bulk material packings. This applies in
. particular to the foregoing pigment-specific problems.

7 Disclosed herein is a method, which enables a hot, fine-particle, pulverulent
_'solid to be processed such that the abovedescribed disadvantages with the handling of
fine-particle, pulverulent solid substances and with subsequent filling in bulk material

- packings are avoided either fully or at least exténsively.
: _ . ,

Also disclosed herein is a method and device whiéh use
the least possible gas volume during handling of fine-

particle, pulverulent solid substances and during filling in bulk material packings in
order to keep expendituré during separation of the gas and dust extraction as low as
" possible” ' o

Also disclosed herein is a device, with which a mixture comprising

a ﬁne-pa'rticle, pulverulent solid and a gas can be cooled in a simple and efficient
manner. -

Also disclosed herein is a method and device which produce
fine-particle, pulverulent solid substances present

~ in bulk material packings with a smafler proportion of oxygen as .oompared fo air in the
_ .gas phase between the solid particles. - o |




Al so disclosed herein is a method and dgvice which pr oduce’ JFRELH09P i ¢l e,
pul verul ent solid substances present in“-bulk material packings with a

'smal | ef proportion of oxygen as canpared to air in the-.gas phase between
the solid particles. 0.7 5 January 2006 A nethod ‘and a device in .
- accordance with the disclosed enbodi ments can solve this task. The method
conprises direct cooling of fine-particle, pulverul ent solid. supstances by
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bul k-~ mat eri al par-kings, whereby the cooling agent conprises either. one

or nore fferent | ow boili .condensed. gase r.c Ists of a cold gas
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~avail abl e wWaspesneiaigd by BPAE: Pleofafs Mok renf dpy2oling, BFeq faves: of
cont ai ner syHERsky thé caolirgr dgehy cothprita @rdoid §as dGag MixiLreg, Wisich was rd-eooled
beneficial with fifJ | i ng silo vehicles, Accordi nglﬁ in a first aspect,
there is B J0sARSO a2 PhBYrs gifegsnt dow-beifing.; capdg 59 ?l%“;-eﬁarThl%P'@,thoﬁlflaVéPl?r ent
sol i d subsftieiiae sigaffichise RT6aingeeeRiuHEEfilyg af dhdé-paricief palverddnt sgliagent
cand subsequent fili n'g in bulk material $a0k| n'%s, ngr act e%l zed in that a
cool i ng agiranasiR Pk EAtaal GRERgs. SHE 5 e g cRMEIF PRIV ARITNGLEERT 95,
condensed p&%@ﬁg@, $AbkS Bfel GORhE sifAB cofitihbfsCmatdliof B vasiely Gfahatrilly. neans
.of one or_mnore different | ow boiling, condensed gases c) or a cold gas or
gas m xt ufBe meHiedranalen e bensfisg! wih ﬂ@lﬂﬁbd‘feh -or more different
~ lowboiling, condensed gases is introduced'to a quantity of solid substance -
predeaerdinglyain afiret agpect, fwre isqirevidddzemethod derdineiageolitg pirfinernadtiols, ablverulest solid
- than,gQ P iHdasbd & Lt %y of O BN ' bubsl ind ial
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O 3oh@dMREd ghdésy) DF AThld o2 &%g?ﬁﬁ'ﬁgre%/hi@h f04bsted BY ARIaAS 6EoiPEH Rk Wifdherd tow-
t emperat ure-sensitive conpound.
boiling, condensed gases c¢) or a cold gas or gas mixture, which is pre-cooled by means of one or more
different low-boiling, condensed gases is infroduced to a quantity of solid substance presenting an average
particle size of less than 50 um, preferably less than 20 ym comprising an inorganic or organic pigment, in
particular titanium dioxide, iron oxide, chromium oxide, a fade-proof pigment, a coloured pigment, a
metallic pigment, a magnetic pigment or soot, or soot or a temperature-sensitive compound or a solid

substance coated with a temperature-sensitive compound.




S January 2006 7a Al those conpounds, which have inert behdVASHFY 479
respell to the fine-particle, pulverulent solid substances in question,
~can be suitable as cooling agent. These7‘3‘can be for exanple inert gases, .
car bon di oxjde, nitrogen, .. oxygen or mxtures of the abovenentioned
_subst ances™ dhgge 8?‘?'?8“‘11?9 ‘%ﬁ@ inge rrehayioyr mith @spedd tto dBe | fingpartice, |
"preferably, L : (=3 I fida latile .
i £ ogen, ol At e P EEHREEn R B b e SRS TEEF R e e
- sui tabl e. TebI9X@mMple dagrt (ases.g Satbenafligxide, initsagen, . PaBen col Mixtyreghdh-Ter s
in finely ahotlémbhtidieHedbdtandBs (g:ggaaigpol ing agent used for the direct cooling
preferably has. a tenperature of less than O0C, preferably |ess.than 20C,
particularly preferably' less than -40C, to cause a significant cooling
eff ect. ThmelRling dgbMTRRUIbL HReck RbollndSis (hroRrifY bbiaired fRIM VasoHsiY lowel | d
substances .o be cooled or the mxture containing -solids to be cooled
nat.ur al | y belipgnerndsnsedgasepp Yolgfileuiiregen, volatiiesain gt valatin carhan digyideafe
requi-r enepbgichfariy 38isble. Bofid iSn dttide Gy 8130 'siitatit, ﬂd?ﬁ’cdieﬁ@%ﬂe’ﬂgt is3fifdly | S
-preferably-sel ected such. that the. fine-particle, pulverulent solid

subst ance§istriwited fpned- by at | east ?0C,. are preferably oool ed by at feast
5WC. . Cooling ana direct <cooling is preferred at a maxi mnum 100C,
particularly preferably at-.a maxi num 70C. 4 The cooling agent used for
di.rect codh¢ sgolingragsnhusestior thealiegt dosling preferablydes b tempsrattneaf ieasihart

water. | npg, im ” _‘ int _of the Solid- h %1 UlBo red,
--whi ch™ pr egiér}i tat esbl¥ tc')&? c}ﬁﬁﬁ{véggﬁdc;r%?iﬁgﬁvﬁ g het%l%i%s%éﬁ _#Qn(gzt%cy s(%o"ys\ﬁl id
subst ancesignifiggntwaglingfefiextanpl e t he dew poi nt can be | owered advant ageously
~in the bulk solid by wusing volatile nitrogen with its extrenely m ni nal
~ water content. Cooling of the. fine-particle, pulverulent solid substances

- can'in prThzdediedtanpermtue fordbe fink-phrticlenpulperuling solfd dubstanesocte: cooled) or
058! g BRSPS BRI B
STl 1ing isubistdncesrabd thequaliyaiefitigsnents of these. The type and quantity of the cooling
L " &agent is preferably selected such that the fine-particle, pulverulent solid-substances fo-
;e cooled by at least 20°C, are preferably cooled by at {east 50°C. Cooling via direct
. cooling s preferred at a maximum 100°C, parficularly preforably ata maximum 70°C.




,The met hod can be particularly effectiye if the fine- partlélJ%““anpérul ent
solid substances are created or process&d at high tenperatures on account
_of process- technol ogi cal or |ogistical conditions and the t enperature can

_be l'owered- oni y -inadequately by- convection cool i ng or cooling with-air, -so.

that conventional fi'lling ion "bulk material packings attracts con5|derable
probl ems. Exanpl es for processes;, in which the cooling can have an

advant ageops c&ilﬁg%bent ueﬁlsdriestjum(ﬂobmg adtdlaihé lpkefagb@fieég enRo00 Cass
pul verul ent SO|Iﬂ subst

esf | I owi n and SSIb| mlling
direct codfasHgn ghyaler; ﬁ" d”ayo Gf ARW. ‘%’éﬂltq?éh%s"'ﬁtﬂ%emgq‘gﬁtcag | lg%&§0st ances |
f-ol I owi ng-wigigth greaipﬂaeamfdﬂmtaggm&ratewmldm|n¢heeténd@ne; tmharsdbétahdesng of -
fine-particle, ﬁ_'nt solid SUbEe nces

Tt bot urihgapPheeusle i oS pft B Re Mred dvanasns i B Gk shf by | 7o

of fi ne- palsirigtlofatilePhitro@snvitiits S@lentbismbihaveter doptdn@wi ng steam j et
mlling. It has been shown that with fine-particle: -pulverul ent solid.

subst ances.. having an average- particle size of < 50 pm preferably < 20
pm but i erbﬁhg lof tHedinevpdriicle, p(ﬁéWIéntl‘Q%{:d subg¥@ide @af ik pRAdiplpuhkeeplabeat sol i d

subst ances,_havi n n era article size of < arti.cu

o e STt hints R e o RSl G PravEES PraveaEn dor BRATE SHEEIY o
~depend cl earokmgxneﬁﬁmm@ammefmwuwgnﬁ@utfseﬁd SubataNoss, tifh fedal pipesier diettiyof
fine-particle, f{"ﬁul ve FI ent G*?ol subst ances, which are filled at | ow

terrperatuPé'e'l'W g ippd CKIGS- January 2006 used packi ngs such as .
-bags, barrels, big bags or SI|OS is significantly higher conpared to the
saie product, which are filled at higher tenperature in these packings.

These fi nEngyatatiad can bepatisnigriy affeciive if theingsiasiie sulverulsst 8lidl ed and fil | ed
can for exapithReedCare!dréRBYH WM gibSEEE at InidNteMpefifturesCoI QBEAUR @K iplidtess-

f ade- proof pi gnents, col.oure ment s netallic nent s e

pi gment s, EHP! OBFa‘céﬁéPﬂ'St“’?hé’OW'ﬁ%nﬁ)@r"Ejl mee,te'BEﬁr@té’F‘g ‘%’h b ofopgr %‘Et%‘tyances
to be fil irReqGa8ly AySCorBctioRBRNIRS WF @ooling with air, so that conventional filling in

bulk material packings attracts considerable problems.

Examples for processes, in which the - cooling can have an advantageous
effect: | -
~direct cooling and filling of fine-particle, pulverulent solid substances following thermal
drymg and possibly milling
~ direct cooling and filling of fi ne-partlcle pulverulent solld substances followmg
calcining and optionally milling
- direct cooling and filling of fi ne-pérticle pulverulent solid substances following a
pyrolytlc manufactunng process or a combustion process
‘- dlrect coolihg and filling of fi ne-part:cle pulverulent SOl(d substances followung steam
jet milling. -

~ Jt 'has been shown that with fine-particle pulverul'enf solid. substances having an
- ‘average particle size of < 50 pm, preferably < 20 pm, but i ln particular with very fine-.
- partlcle < RTI pulverulent solid substances having. an average particle size of < 5 pm,
partacularly preferably <1 ym, the rheologlc propetties or the handimg properties -
- depend clearly on their temperatmre So for exarnple the bu!k welght of ﬁne-palﬂele
.pu]vemlent solid substances, which are filled at low temperature in the customarily




sensi tive conpounds or. solid substances coated with tenper afHMeDZME ti ve

conpounds. . The direct cooling by a cébling agent can for exanple be.
~carried.out -by the  cooling agent being netered into a feed pipe for
_pneunatic feeding of the fine-particle, pulverul ent .solid substances. It

~.can al so be advant ageous I|n ent, . t,.sever.al ferent' ;
oints.? paed PedHERoh 35 bees draol. bidRg o slosr F vanendt Bt Rvefid ey
the cool i ngtRgeithe PARIUGD Whivhedde)fillat 0 hidkey Grfiseratusd bsthass pamtkmgsntrhedwt | on

t neu t|c | i ng agent. ca ted. into

pi pepbot h® P‘ﬁ'p?ﬁ'gp ﬁ'&ﬁ%‘f%‘l%’l"fﬂ%ﬁ’\?'%ﬁﬁ% B0 r[\éﬁle[ "dﬁoF gé?rf@ﬁ f flow
depegd:c Nng titiniunh diokide, i&]igrf oxide, mhrahiugh?xme;rfbdépmbep@fmerﬁé;:e;ommdl m?mexglent is
ai ned for evice for direct ¢ooli conprises a reservoir for lo

boi I'i ng, @?ﬁ-{%&ggﬁe"tﬁa@g@e rP'grﬂ?aisaﬁoSBgrc?ﬁ’Frb%ﬁnd pi pe between reser vo}N? and
supply pipe for pneumatlc conveyi ng: of the fi ne particle, .pul verul ent ’
solid sub ozzl e f n W- boi i n ondensed ga
Thto the. hBdRsHare Hifefiiedaaid|hnantes, B be g A ARRPe IRRERRR o1y

in a sec_osﬁhmecdomﬁohﬁw bs pollvi sliddtancekeV cested ommartempagturwsenszﬁvreect t he

nmethod as _defined in the first aspect, whereby direct cooling of the
fi ne- par t PUPBOUSSS veril ent solid substance is carried out after st eam ] et
mlling,-conprising a reservoir for a | owboiling, condensed gas, )

g e P g i i e S B AP bR o esﬂﬁ?é |

nOézI e detiodhrlg l:aggmmen@ maeréd)mdﬂa)féedrm%e mlpdemaeﬁb ading dfmetﬁm—mnmhéy pi pe

. ah a contr.o f evl C ar.acteri ze | conv.e
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. lrection o ee erore a a evl ce an
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cool i ng Vheuaeilicashveyitigf aces can be that no large contact surfaces are

requi red for heat transfer In addition, the cooling can take place
substantially faster than with jndirect cooling, which has particularly

advant AP c&diihg Ggent Eanl. tb@ir@ec@écﬁmt@mbay i BEASH the/ Eirection of flow and
| also against the dlrectlon of ﬂow depending on whether strong or slight turbulence of
the cooling agent is aimed for.

The device for direct cooling comprises a reservoir for low-boiling, condensed

' gases; an insulated compound pipé between reservoir and suﬁply pipe for pneumatic
- _.conveying' of the fine-particle, pulverulént solid substance_s, a nozzle for injecting the
low-boiling, condensed gases into the supply pipe and a control and regulating

mechanism. Accordingly, in a second aspect, there is provided a dévice for carrying into effect the method
as deﬁned in the first aspect, whereby direct cooling of the fine-particle, pulver?tent solid substance is
carried out after steam jet milling, comprising a reservoir for a low-boiling, condensed gas, an insulated
connection pipe between the reservoir and a supply pipe for pnéumatic conveying of the fine-particle,
pulverulent solid substance, a nozzle for introducing the low-boiling, condensed gases to the supply pipe
and a control and regulating device, characterized in that the conveying pipe is assigned a steam jet mill
and a separ.atbr séparating the solid substance and the steam, arranged after the steam jet mill in the

direction of feed and before a bagging device. -




- separatlon .

m |l ed goods involved or when |arge drops in tenperature a?émFﬁpﬁgpgd in a
short period. ..Byway of conparison,g;Wth indirect cooling there. is the
~risk of localised condensation, Jo 5 fanuary 2006 .in particular in 'the

regi on of _t he co | i ng, surf S unt of, conparat.iyely high
'tenperatuFé ¢ﬁﬁ %8Rt “Y%m?ﬁggﬂﬁﬁﬁ?ﬁ ?%06%f%%®g@8¢°#ﬂ'“’ vantage of the
nmet hod as cmkn@ailaeﬂntaot asfbéngnicttbatirerigee e;uatatu durfecesaire remired foohedthe :
anbi ent t can be t at . a ubst ant S: er cooling
ef f ect ca i éocT I}eocl%o NO AP &2%E RS “ﬁ“hg‘ ga"ﬁaﬁi hag"%fh FulilpF'rwcondensed
gases on emhngl,rwm@f hasrramculaapadvmawoemeﬂfmlt Whemmtaﬂwramemw}ltlw smal | er
vol ume of S r litates

83 oBRRSFy IRt ofloR bl s WeporeR Y koot Bl 70T

subst ancepsrjdi or to or during f||||ng of bqu mat eri al packi ngs.
"Furthernore, the cost of dust renobval fromtthe gas can be considerably
di mi ni shed. Apart fromthat, contami nating of the fine-particle,

pul Ver ul iy wapbf dompdnﬁoan%ls iMgrechenling thsre Gutie, riskeofavalisec eontisnsatidnphur
~oxide or nitric oxide, oil traces or other contaninants fromthe air can
. be reduced or avoided. -In particular, in the case of a basic surface of-
“fine-particle, pulverulent-solid substances (e.g. after chenlical treatnent
with corresponding conpounds) undesired neutralising of the surface by
the. acidic constituents i'n air could occur when |large quantities of air
~are used. Finally, the residual mpistness of the fine-particle, pulverulent
sol i d substances can be reduced by the absorbability of humdity of the-
generally very:dry cooling agent. Although cryogenic cooling of
fine-particle, pulverulent solid substances by nmeans of | ow boiling,
condensed gases is distinguished by relatively high costs for the cooling
agent, on closer observation this effect is surprisingly overconpensated by
a. whole range of advantages of this nmethod of operation. By way of
example the follow ng ,advantages can result fromthe | ower tenperature of
the solid-gas m xture and fromthe Iesser specific proportlon of gas
(relative to solids):




- less wear by tenperature-sensitive plant - parts such as eSdanuagpP¥I6 seal s
1 ess damage to tenperatpre-sensitive bdf k mat eri al packi ngs such as e.qg.
'paper bags,. plastic bags because of |ower tenperature of the :

fine- partlcle pul verul ent solid sgbstances to be filled - the option of,
‘using nore co effl i ent Lin ecayse of less th Iqa hlgher_
bl k- v §hPaBpulRt L EsTRICR & U REeceeom accph PLreREaAven BEH e
filling ' temperdmragnadicdB0Gthe lhetbhelrto%embbieai ion during filling of bulk"
naterial'packings and silo vehicles on account of the |ower viscosity .of
" -the gas phase - higher fill quantity of bulk material packings and sil.o

.vehicles Tﬁ@aﬁ\ﬁntégddftHegm@fhoElabiéomﬁht%ﬁlt@Eodﬁﬂﬁ Wntﬁ%?g@ﬁkﬁhn‘ﬁhésoofveh' cles - less

damage to_b ackin S from excessively high 5
“filling 9'6#8%”33@@3{‘&%’%@9‘ 8?@9%8‘%5? l?r‘(ﬁa"ft'?ﬁﬁ PRgT &9 fi ne- particl e, 3 |
pul ver ul estrorget i @bwn@seﬁmtesm ibebatifevedrdioni | ditech alslimpusing @6-bgiiag,vol ume
in pneuma i n therefor mal ler filter surface for
dust remé%qdeﬁgé;a/n&%ﬁ%%agg%% @]%El”a??rﬁ'q%‘a‘ '(‘fa%m ty with constant filter
surface - optically nore responsive- appearance, for exanple of - bags.

and. pall - s hum di t roduct through absorbability of the
cool i ng agfgﬁ[th? +§t§8d’caoﬂ?iaglﬁggcfhr"8ﬁOF?ﬂﬁp%@sﬁmalyi)Fs wth shrink cap -

. .| npr ovenemetjuired, wehith’ salbetar)tlalfhrfmil@htebm@eretiemrtaéLga% phadeNRomagieard

fine- part er,ul lid subs anc in uent handl i ng
(e, P oaeide. s SoRT buiiaicrs A bt ehiiod Hind B Uk SvHe paCRME. cool i ng
fine- par tﬂuﬁhemqwltwemdteruussnalmada:fﬁdmmeageeeeneeboﬁede%aﬁlpumrmm@portIon of
faulty charges, such as e.g. burst bags, and the added advantages of nore

rel iabl e operation, increased capacity of filing nechanisms as well as a
‘| esser t ekhetifom thet, dustbminating oftkefieparicls, pulefuléR SBRNSUbERInceIRt | cal

appear an%%m(?é tyI n(ﬂ}sy ! durglon %ao?(%eorsﬁp%u[_exlde or nitric oxide, oil traces or pther

contaminants from the_ air can be rediiced or avoided. In particular, in the case of a basic
surface of fine-particle, pulverulent solid substances (e.g. after chemiical treatment with

.corresponding compounds) undesired neutralising of the surface by the acidic
~-constiituents in air could occur when large quantities of air are used.

Finally, the residual moistness of the fine-particle, ‘pulverulent solid substances can be
-reduced by the absorbability of humidity of the generally very dry cooling agent.

Although eryogenic cooling of fine-particle, pulverulent solid substances by means of

. ow-boiling, condensed gases is distinguished by relatively high costs for the cooling
agent, on closer observation this effect is surprisingly overcompensated by a whole |
range of advantages of this method of operation. By way of example the following
-advantages can result from the lower temperature of the so!ld—gas mixture and from. the
lesser specific proportion of gas (relative to solids): , |
- iess' wear by temperature-sensiﬁve plant parts such as e.g. rubber seals
- less damage fo temperature-sensﬂwe bulk materiat packtngs such as e. g. paper
: bags plastic bags because of lower temperature of the fi ne-partleie pulverulent solid

substances o be filed
. the option of using more eostfeffieient packings because of less the'rmal load
. - higher bulk weight of fine-particle, pulverulent solid substances at the time of filling




The nethod can be particularly suited to di'rect cooling ofsﬂﬁﬁlﬁﬁ'a:fﬂoé or
.ergani c pignents and their subsequent RLAN ng in bulk. material packings,
-because particularly high demands are often placed on these pigments with
rrespect to dispersing or ‘fineness, and at the same time the rheol ogic-

properties_ he handl i . the ground - pignents are of particular -
DT oniT1 canc2itek YEntIBRN dditha Mot SufRE BN BAHBER st e oighs PaGobamt .
pi gment s caef the lawestviscesitystf thet gl phdeeands on t he pignents, such. as good
di sper si bi |t j cphroperties an od handling of ground S
pi-gment s -du“r%eg’.ﬁﬁﬁﬁg‘?‘?’ﬁ%“ﬁ@l'6‘8?‘%%?&%’&4‘5‘??3[‘83@%9 €S can be fulfilled at the
same ti me.-faster filingef budi roaterialpeckings and sitohvashiviaad! i ng  properties of .
Bk v gy Carfigdi I filerl adiBs o PR sk orh gipeseively BT g™
nor mal | y usedume?2 5 January 2006 packings such as bags, barrels, big bags
or silos, Laalfi ' C ared.to  the sa roduct, . which are
(11 Ted ot “Hosishid 80bckuling e OTRIle duvpfiert 38K Feslnpes ity °
-pi gnent st healegallpasings of the nilled goods can' take place, for exanple,
2 " Gust s s eVt el R banyeyfo s hading; PRHISR sRRUP St SuTaeedor | | ng
in bul k natdust imovalizark theggas drthighenfillieg eapagity aitle oorsstardt fitdrsugfaed i Nng agent i s
added onl y uf . lal . r vapour pressure of the gas phase of the
-milled gogﬁg@{gb{b&(g&%’%%&é ?Qﬂé S r%r‘éaé'g‘ﬂ%f@?%iisﬂ&%% #Ses due to parti al
. exchange olesdihuonidityrin the produchiiireughvabgorbabllity dfitie cdolingbgeatt to avoi d the dew
point fallj A [ e of direct cooling. Preferably after the
st eam j et ﬁggﬁpﬁ%&ga%lﬁ?'é%g%%%h g’%@iﬁ’f‘?‘gse cont ai ni ng water vapour is
first. sepinproeemedtiin wodosdfbly throagin tbwar gempératurd df theqrackgedaireuUsEHide, gnent s
ent. This_separating

are cool ed_yj i rect,. cooli b ans of a cooling a i

of "a porti gﬁhivg%‘gér{th%mbcgssﬁg?gge%oﬁﬁm%i PsRavent \Végﬁ‘h (€% afd309 Rft for
- exanpl e bytmegpstatibn)a cycl one and/or a dust filter. The method can be
suited in particular to titaniumdioxide pignents due to the strong -
~influence of tenperature on paraneters such as the bul k wei ght during

= filling. The coseguanct af the methaudfohamdiivgfingsparice, tralverilgrasslidcul ar |y

advant agegQuitdnes 4 Be a lower proportion of faulty charges, such as e.g. burst bags,
and the added advantages of more reliable operation, increased capacity of filing

mechanisms as well as a lesser tendency to dust, and results in a more responsive
optical appearance of individual bags or pailets.

" The method can be particularly suited to direct cooling of inorganic or organic
pigments and their subsequent filling in bulk material packings, because particularly
-high demands are often placed on these pigments with respect to dispersing or
fineness, and at the same' time the rheologic properties or the handling "of the ground
. pigments are of particular significance.

The specific advantages of the method when applied to pigments can be that
_ su_l_)staht_ial demands on the pigments, such as good dispersibility, good optical -
‘properties and gdod-ha_nc!lin_g of ground pigments during. filling in bulk material
packings; can be fulfilled at the same fime. The theologic properties or the handling
properties of pigments depen‘ducunsiderably on their tembérai_ure, So, for exémplé, the
S 7 bulk Vw_eight of pigments, which are filled at lower 1énipe'raiure in the ﬁonﬁally- -QSed




titani um di oxide qualities, which are lﬁed‘for dyeing plastic materials or
for dispersion dyes and on account of “their specific conpédiuapr’®ive a
particularty |ow bul k-weight-- In this way alternative nethods. such-as e.g.
‘granul ation or pelleting can be dispensed wth. Al so, a disadvantageous -

i nfl uence QnuiRE ot I Si i of. ani addi tives “t he.
pi gnent ASL}%?: E;i(f(':] §f %aﬁl%grf%gg%r@ 5 b@taﬁ%:éﬂ-ﬁ@s-afr_si %é%ﬁnﬁy Blgggﬁf;%'g??rﬁgqgoat ed
pi gient s fihe samegrod icitare Glied atthighler teanperatupmintthessl packingse. a negati ve
effect on the shade of colour. This can |ikew se be avoided by the nethod,

The method can be particularly beneficial if several steamjet nills are
oper at ed ilR Seamali¢tenilingdot piampits the icgelingt oft theomilied \goods lchr tald: place,hfos way

can be | ovgLeed ireb®/TBAY; et | Oavd : ction
cooli ng o\r/&gtﬁﬁleér’ %érgnvenﬁlﬁlg{e Sltg%ryé?thlggsSﬁglaggj’r?égr@gggjgg%ﬁéaﬁégﬁo% ag -
al so be welust Bfgriasp cycioneoin spPliepipgsgarimmediately puvratot filigpgsin Hellle mataziabi ni | ar
‘as for. tidapiu o : iyt Pt Lament s

oS oo iy ECRILAN b SISO i I oot bl BeudPORIRMSR IR RERA N
fact t hat Waelo@§RULBISSgUretd theogasiphdasa pf dbs etllesligtodssioe expmiiiiready\dasas
cooling a . _ ; ' L t he, C QGessi ng
and stori %g@%tégagé&v??%\ﬁlﬁ%f%%& ?/ éti%;éét%g??%gldh@gm %S?ééﬁgfe\fga@ugﬁf r'ef?ent , of -
at mospher Fdes 8 i E‘-sedqmepmmdai intopeleye ps a resutthofaligct Gooling.t he reactivity of

t hese pignents as conpared to residual portions’'of atnospheric oxygen is.
clearly decreased through |ow tenperatures, as achieved by the nethod
during f.i Prefergblynaftaraife. stegm detamdlingf a tpestiore oh dlok iges i phasé confainisg water n- many

cases to G ' _ | j ¢ I nnot be ground by
roans of Caar O St fated W HEEGHbang Bnichsd' 3 nich P8 e Pl

t echni quearecopled viadisedtaogling byoweansrofautdoling agentThisaparatiag afa podiong t 0
the. di scl gsgid GEORHEEYRRiMIAY Srater vapour is carried out for example by means of a

cyclone and/or a dust filter.

The method can be suited in particular to titanium dioxide pigments due to the
strong influence of temperéture on parameters such as the bulk weight during filling. In
particular, the method can prove to be particularly advantageous for such
titanium dioxide qualities, which are used for dyeing plastic materials or for dispersion
- dyes and on account of their specific composition have a particularly low bulk-weight. In
this way alternati\(e methods such as e.g. granulation or pelleting can be dispensed
with.

Also, a disadvantageous influence on the tendency to disintegration .of organic
-additives on the pigment surface (milling agents) can easily arise with organically

‘ coaied pigments from high temperatures, which-can in particular have a negative effect
“on the shade of colour. |

- This can likewise be avoided by the method.

The ‘method can be particularly beneficial if several steam jet mills are operated in
parallel and the high pigment throughput achieved in this way can be lowered in
i'émperature only -inadequately through convection cooling or ether"oonventidnal




i'n the gas -phase bet ween the solid parijcles, preferably | ess than 20% by
wei ght oxygen, particularly preferably |ess than 15% by wey en or a
mass ratio.of nitrogen to oxygen of nmore than 4.7, preferably nore than
5.7. Because fine- partrcle. pul verutent solid substances .can show dearly

-di ff eri ng mébolimgi ¢ behavi our dependi ng on -specific conposition, focussed
i nfluencing of the,conveying properties can be undertaken through
appropriate selection of the addition of the .cooling agent and thus the
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suppl y of }élegﬁoﬁ%%gf %sﬁ‘g‘n'%gﬁfai Z%f" '?g‘g Br sol id§ & ‘P%‘?ﬁﬁb %@o n the

conveyi ngduﬂngﬂmgihlbmgsof t he conveying air by neans of - heat exchanger can
be carried out in accordance with any nethod famliar to the expert.” It is
particularly advantageous with this method of operation that indirect
cool i ng tﬁkmqnbaﬁﬂ'leher e i n neetiyabit fs taes pbssislk ifimanp Bdsdstatalddicormminivte gas

mxture i Ied r ol i ng of th conv air fos, pneumati c
Convey ng i BRTEats, b dEuafitnpAEbe prod i praict s il Wb i
substancee)(ttmélpeft‘md:leﬁbmmmgbecmMLe -favourable in process technol ogy
terms than cooling of a gas containing solids, such as occurs after m xing
the. conveying air with the fine-particle, puI verul ent solid substances. to
be  conveYVkematerialspladed in tpmlsmlatalnal packingsrhcaveditdiesie maclomdtanltunlgaerttehaﬁy way

. of exa Ie bot h cpoli
rrp n' the gas. pﬁase %gtween the solid particles, preferably less than 20% by welght

. oxygen, particulay preferably less than 15% by weight oxygen or a mass ratio of
nitrogen to oxygen of more than 4.7, preferably more than 5.7.

‘Because fine-particle, pulverulent solid substances can show clearly differing rheologic
‘behaviour dependlng on spegcific composmon focussed mﬂuencmg of the conveying
propertles can be undertaken through appropriate selection of the addition of the
.cooling agent and thus the temperature. And depending on the type of solid cooling

- prior to pneumatic or mechanical conveying or only after conveying can be more
benefidial. Also, cooling immediately prior to filling in bulk material parkihgs tan be an
-advantage. ' U . o |

A preferred embodiment is to cool the conveying air used for
7 .pneumatlc conveying and to camy out direct cooling of the fine-particle, pulvemlent
B solid substances using this cold conveying air as cooling agent, The temperature of the
- conveymg air can be ‘selected such that after being mtxed with the fine-pariicle,
_‘.pulverulent sofid substances to be cooled the. desmed fi nal temperature iS reached.
Coollng of the conVeymg air can be done for example by means of a heat exchanger or




of the conveying air (directly or indirectly) and direct cooling of the
solid-gas mixture wth the latter canlffake place, and addddammsf2496di r ect
cooling-of. the soli-d-gas m xture.. -(e.g. with |ow boiling, condensed gases)
~‘cah be undertaken. Independently of the type of cooling agent in the case

Subst ancedtd (RECt Blosl, < bu480R, A8ndorerd sRE o Sy ctbel e Moo

_process wicohveysgpaict to tenperature-dependent paraneters is particularly
advant ageous.. By way of exanple, an optiml and constant tenperature of-
the fine=particle, pulverulent solid substances can be adjusted by

regul ati ngaokieg ohdbie tdonveling)wmby trgeams ofe heatr estchamgerf carh beccatiechguagent |
dependi ng : £ enqg. nv.eyi . e t he
broper t1 eccrubaet i) meBRe ahillD 0l rbRE SRR I ARRBEESR i o e
opt i mi sed this dnatiegst ofcepasation that indirgttecoblingetapies plack dergin & eaa feset of solidsd'

subst ance - ; ) ] gs or plastic bags via a filling
silo by n%gﬁiﬁéﬁg%"#éggpgeggsé%Pgéng%&iaﬁtenperatures of 60C and over the
use of cost-efficient plastic - bags (e.g. those nmade out of polyethyl ene

~or . pol ' . nl ial . and '
o st bSSBHTPehe) SNEHRy S s By it AR 8108 BBERT A,
pur pose. fe-patide, ptiveienteolit ubstansesplus be tdoeledhcare ber moteofavaluablesia of

cost-effegt] _ 0 I hyl ene'.- or L YRI | ene, bags
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i{n the regiding 8fe 60Geyingl ais sviths thge fire-phiftigler pglverudzht stifid, substantesnts de :

coSt-eff_e&]IH%?eaoaper bags with a lower stability, or paper bags with a -
~synthetic nfhg or synthetic conponents in the region of wear can be

- feasible by neans of the nethod. The nethod can al so enable the use of

ot her packin S Lch .are not durable conpared ;to the t erat ures _
ocCurri nghgsc%?)&rrgﬁgr%m? gg’nﬁ@b'% ?’berseé’iaf'?ntﬁ.cég.etrlﬁ“ Y Wy ot 6 eb%oﬁgpf:’g%l'cnpcs with
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(e.g. with low-boiling, condensed gases) can be undertaken.

Independently of the type of coaling agent in the case of the . method-of diréct
oool_ing of fine-particle, pulverulent solid substances the option of focussed control and
regulation of the overall process with respect to temperature—dependent parameters is
partiqulaﬂy advantageous. By Way _of'exa_ih_ple. an optimal and constant temperature of
the ‘ﬁne'-particle, pulverulent solid substances can be adjﬁsted by regulating the
-additional quéntity 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. -

" The fine-particle, pulverulent solid substances are usually filled in paper bags or,plé‘s-tic
- bags via a filling silo by means of solids feed systems. At temperatures of 60°C and
over ih'e‘usé of cost-efficient plastic bags (e.g. those made out of polyethyiene or
-polyprepylgne) is generally ruled out. Only special and expensive plastic bags with high

- temperature stability can'be used for. this purpose. |

By means of the method it is possible, however, to make use of cost-effective |




to the -prior art is mcronise'din a steamjet mll. The product steam
vatiois 1 : 2.2 parts by weight. The tlénperature of the sté&nupy 20960C.
Ca. 100 nB per tonne Ti 02 conveying air together with the pigment to be
ground are-introduced into the steamjet mll. The tenperature of the

pi gment - g ' e.a ) ' et mJling is,.ca 0C after.the
pi gnent i g)%g}égﬁlreg%eﬁéif FSFP P @%ﬂﬁ? E’tggggjs get?gs%tj {hgfl rﬁgg% p!)ars %§%89%?*f8§{e{“ﬁne ‘
t enper at urceolin@ at bemiperhlures igrtiee tegimmofH0AC vg leswid genevallygaquites. ca. 180C. The
~water content of the gas phase is ca. 95% by weight, the water content of" _

the gas .phase relative to TiQ2 is ca. 0.2% by weight with a bulk density
of T102 offhe.Besf g cofiatfleotivengapartbegs mithtolonge stabilidly, sir ipaperismdgswilb i gnent

~cont ai ni NgyWR&RY; | S e atical ly tg the baggi hi ne.
The. quant PG nYBRE Yinihlic ERRSENRE PARE YR i el o it B84PRE TRERERS s pven
| 1iquid midmemed per tonne. TiQ2 is introduced lo the supply.pipe via a -
-nozzle. The tenperature of the titani um di oxi de-gas m xture i s hereby

| owered from 110C to 60C. The water content of the gas phase is accordingly
ca.1 % byThemgthed camplse enplle it use of otheepacking nidansgeliclpams®trel ati ve to

-TIR is ¢ 29 #Fpg y ' fr t,r [ i e.filling
silo, froﬁ%‘ra Pc‘h{?n'? e %ggzhé;?%ﬁ%ﬁ*ﬁ%%gwqegﬁ%é&gb t}?:thgfp%ﬁgﬂ, EQ; bgd

. - gas- cont bags hgsdasubh plaglice mvittatrinineal tthernabd floéd Idapadty. bn offegpetempetafigs- i s

. 60C. The gonpasiti ol gas phase betvireen, the TiQ2 particles in the

- paper baggs; |s?§§[?§££§9év'\(€b@ﬁt NN, and 2. % by wei ght 02. The water content of

tthe gas 116 5 January 2006 phase relative to Ti02 is calculated at |ess -

t han 0. 018 vei ght ept Ly of is. the Ti has .appr.oxinately

0. 39 by el d: ARossEAEA SR Seaiion dxins dmSbiReh Re BN S5k
duri ng fitolthegrimfartibenitragised in gstedimduemillo t he hi gh bul k wei ght ~ of the
.‘'gaseous bpul k pignent. As a consequence the pallets have an optically
responsi ve appearance. Exanple 2: A post-treated and dried titanium di oxide

pi gnent nEeupeducirstebnracatin i hg 2.2 patth dypusigiit. The témpechatw‘ér‘rg thé atdantis i s
) B 00 S0 3 I A ol oSBT R A Bobbar o o P B,
: are introduced into the steam jet mill. The temperature of the pigment-gas mixture after
the steamn jet milling is ca. 230°C; after the pigment is separated off from the gas phase
by means of a cyclone the temperature of the bulk pigment containing water vapour is
¢a.180°C. The water content of the gas phase is ca. 95% by weight, the water content -
- of the gas phase relative to.TiO; is ca. 98.2% by weight with a bulk density of TiO, of
D..Sglcmaf ' '

_Fo'llowing_ interim storage in a silo the bulk pignient containing water vapour is
conveyed pneumatically to the baggingl machine. The quantity of dried conveying air is
75 m® per tonne TiO,. Ni‘nety-sevén 1 liquid nitrogen per tonne TiO, is introduced o the
sUPpIy:pipé via a nozzle. The temperature of the titanium dioxide—g‘as mixture is .herebir

“lowered from 110°C to 60°C. The water content of the gas phase is accordingly a.1%
by weight, while the water content of i_he gas phase relative to TiO, is ca. 0.2%. |

. The gas phase’.-is separated from the TiO; in the fitling silo, from which the bags are
" filied: The temperature of the gas-containing bulk pigment at the time of filling in paper.
“bags is 80°C. The composition of the gas phase between the TiO; ._parti;:_:les in the

- paper bags is: 87% by weight N, and 2% by weight O;. The water content of the gas




‘follows that in Exanple 1. In contrast to Exarrple 1 the fil I|ng |Z done
into conmmercially availabl e polypropyl ene - bags. On accounp Jgnuar 046,

t'enperature of the gaseous bul k -pi gnentl6(60C) at the tine of fil Il'ng in -
the pol ypropyl ene bags there is no damage at all to the bags. The filling .
and ventil.ation behaviour during filling of the bags_ IS good due to the .-

- conparatively high bulk weight of the gaseous bul k |gment :
“consequendBb Eelatyg)tp Q. 'ﬁé@@”@?ﬁ%ﬁtiﬁﬁaﬂh?? G bW ¥yeigh dﬁ‘?}@&”éﬁ@hf of fipg

~pi gnent |Qh@‘ﬁfdzlr\%ld'a@b}o&m%té!y@%%%H%é‘ﬂ\jrﬂgfBd%?ﬁécpﬁateft is possible to
utilise the pigment together with the packaging directly in the treat ment

,process Exanpl e 3:. A titanium di oxi de pignent produced according .to the

prior art Taadi JEP@Sénd ﬁérﬁﬁtn@ﬁ' bRAEViSNH @fting! fil g)dﬁﬂhélﬂagé%/‘ggo(d ¥ed Q&'?heoﬁagﬁ" 02

and A1203 (rel atlve to Ti02) is mcronised in a steamjet ml ®
further s&YlieWeBhbO! thie JRBRMSALYIE| RigMENt: it ai fpnsesianse dha. pal*ﬂfé hiawe| 1’="i'1g and

~ventilati %tn&lﬂlz@e@déﬁé:v@ﬁbpéwarﬁdé ling the bags is good. due t.o the
conmparatively high bul k weight of the gaseous bul k -pigment. As a

consequence the pallets have an optically responsive appearance- The

pi gnent | Exadpld BUA pbittreatid Sl dred hsn.gﬁpdaﬁaé PRyritint HapRRLRIQNalbiRding © -
January 2006 17 Exanple 4: An _iron oxide red pignent (Fe203) produced

accor di ng? §e preor 5 ToF dysing plpsticssis dnigiamiperria A s deti mill with the edeiiPrell in a

- steamjet g b* welghe oPk @fliesh of  BRMUARE! Sedunde of the MaiHbd L@yto‘ﬂﬁhg b baa—?e
terrperature 0 the steamls 260C. The further sequence of the “method

fol | ows t fRfews ﬁﬁWEPQ -The filling and ventilation behaviour during .
filling of the bags is good on account of the high bulk weight of the
gaseous bul k pi gnen is possible to fill the product in

convent i offhFOIHESY & ﬁW’BH’@ thepr'ﬂQp'lSd?fﬁﬂeeﬁ@ A eialy tada'FEl@ée PIVPreBYIpRE at ur e
(60C) of phge gaseous bul k pignent. Exanple 5: A nickel rutile yell ow

pi gnent produced according to the prior art by ‘

On account of the low temperature of the gaseous bulk pigment (60°C) at the time of
filiing in the polypropylene bags there is no damage at all to the bags.

_The filing 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.

The pigment‘ is pa'rticulariy suited to dyeing plastics. It is possiole to utilise the pigment
_ together with the packaging directly in the treatment process.

Example 3: A titanium dioxide pigment produced according to the pnor art and post-
- treated and dned with overall 15% by weight of SI02 and AlLO; (relative to TiOy) is
micronised in a steam jet mill. The further sequence of the method follows that in

Example 1.

The fifling and ventilation behaviour during filling the bags is good due to the
comparatively high bulk weight of the gaseous bulk pigment. As a consequence the
pafiets have an optically responsive appearance. The pigment is particularly suited to

the production of dispersion dyes.




*calcining is ground in a Raynond nmill. Following interimstorage in a silo
the bulk pignment is conveyed pneunmatically to the baggi ng 106

Sufficient liquid nitrogen is introdudédd into the supply pipe via a nozzle -
for the tenperature of the gaseous bulk pignment at the time of filling in

bags to be 60C. The filling and ventilation behaviour during filling of the

bags is good on account of the- high bul k weight of the gaseous bulk
pigment. Alsoe, it is possible to fill the product in conventi onal

pol yet hyl gagmple £0Ay ms@ lay.lde G@d ??Jgerm(?e}ﬁ%) bRRAIULONVAL&IVBRE 36 Wi AR by)f the

gaseous bul k E\S ment . rnace soot produced accordi ng to the
prior art clgin f’@&"ﬁ’g? ﬂfgmsvf%m%qd Infg $tedin igtrpith theeprgdidctsteageragipis 1 h

i nteri mspqaed etjyﬂv@?lﬁl T teﬁfpyaatmecsﬁhé bR aPRI6LC (19 fRASWERLERR drthd © the

baggi ng machin ficient liquid nitrogen is introduced into the sugply -
pi pe via H‘em??zpléo"f%ﬁhat'ﬁ@‘iaﬁ}ﬂf’e? ature of. the gaseous bulk soot at the tine
of filling in bags to be 60C. The filling and ventil ati on behavi our during
filling oIr ?@ bags is ood on account of the high bulk weight of the
gaseous bdPgf B%eﬂd/&?%f&a iqn; behavigyg duninasfifling ¢fi the bagwisgasd rragcaunt of the

convent i ORgh M Weighy bletRe gk &my@k%@fh €, RN ature
(600 of ?he ng,ase%;us bul E'ﬁsgot Exanpl e eﬁ'ﬂ Algigﬁm'a netsfbgbe{d;?bd#gmr&ﬁ%g%@

‘produced SYVSPHERTY PPehKENS oF BRivRIoPYiese hrgn due to faedowtermpeatuare (BO°F) Ofaf t er
ext ensi vethzapekald Bk pignlehe gas phase by means of a cyclone 18 5 January
2006 or dust filter and interimstorage in a silo the bulk pignment is
pneumatically conveyed wth nitrogen as conveying gas to the bagging

machi ne- Sdhpiei §NA ikl rdiigi )Féll@ﬂeﬁlgl‘n%nt 'p%JLBQH‘%@oﬂdmgotc; e ?H&péﬁf R pe Via

a nozzle for t he tenperature, %aseous bul P gnent at the tinme of
filling ifRitale it @reending fawmanst milbd oliowimgs Intelnrmgo ifentsilp dhe duik

behavi Ourp@h'fehf\ig &hbéﬂeﬂ%n@ﬁmﬁﬁ%lipw%é Sa Q&I%%&erﬁixq&@ﬁit ggeﬂﬁ bul k

- wei ght of_ the gaseous bul k gnent. Reactli Vit ative to residual parts
of oxygeﬁtFPQU&%déO@n&hecFuaﬂ*véa%Mﬁta GPzFiR dor @wtemperaﬂgetcéﬁlmga%we bulfhe j et

st eam ni pibRRNNRARE ik BF ARG P Bads t8%e@pbent fine particle capacity and

The filiing and \}entilation behaviour during filling of the bags is good on acceunt of the
high bulk weight of the gaseous bulk pigment. Also, it is possible to fill the product in
conventional polyethylene or polypropyiene bags due to the low temperature (60°C) of
the gaseous bulk pigment.

Examble 6: Fumace 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 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. R

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 in
conventiona polyethylene or polypropylene bags due to the Eow temperature (60°C) of
the gaseous bulk soot.

Example 7. A magnetite pigment (Fe304) produced according to the prior art is ground

-in a steam jet mill. After extensive separation of the gas phase by means of a cyclone




“dispersibility. Exanple 8. (conparative exanple): A post-tr ted aﬂﬂ)dried
titani um di oxi de pignent produced accordi'-ng to the prior éroni sed
.in"a steamjet mll. The product - steami®atiois 1 : 2"2 parts by wei ght..
The tenperature of the steamis 260 C. Ca. 100 n8 per tonne Ti 02 conveying
air together with the pignent to be nmilled is introduced-into the steam
Jet mll. The tzqge erature of the pigment-gas mxture after. steamjet

milling i8rgyst anG, fRierim staragein d Rildine; btk piggireh{s mwatﬂﬁ@fvg%@vwse by

nmeans of  @iteytkced ideoheiyRr gdsufcethel bddamgbdibkhifd SoEMsieMOIuR Mitrd rW%t er
vapour is . ca. 180C. The ter content of the hase is ca. 95% b

wei ght,- witPAUgadeintRathe: SURPHPIBR VidoR ”Pﬁ@eé‘&rsthﬁﬁg’é‘ée Rbfra1af e Eﬁseﬂuéi’ulks ca.

10..2% by wpiggfeht atitha tikne! df fithag ¥ bagsab bEi0Raxigunler3@be 8. Fol | owi ng interi m
storage .in a silo the bulk pigment containing water vapour is -conveyed
pneunatically to the baggi ng nachine. The quantity of conveying air is 150 .
8 per towRefilihgand Wbﬁnma:tneweﬁéomemnr@ffmtd@&;qu& bﬂdbai@%;obﬁ oﬁébccclurﬂ/%btfleV\/e' ght,

whil e the ter con en t he ase rel ative

0. 2% Theh'\éﬁsb%%@ Eh@p% Sgpea%ﬁidﬁgmﬁ@ Regetivity ff—’*ﬁ&wef 9 'reﬁWga'swt? -
whi ch t heolaes idpreveritel bAGccdiit of BBNEGH Bllitg Rnfferdth®. gaseous bul k pi gment  at
the time of filling in paper bags is 110C. The conposition of the gas

phase between the Ti02 particles in the paper bags is, 76% by wei ght N2,

23% by wehghfet Odredm-AaldRagRfe 1hibe Bikddibmg mad parild | Ebélﬂ( kegavi our

during fillin f the bags is poor due to the |ow bulk weight of the
gaseous u@ﬁ%ﬂngﬁbnt As a consequence the pallets have an optically |ess
responsive appearance A‘FiIIing in comercially avail abl e polyethylene or
pol ypr opyl ene bags IS not possible on account of the high tenperature

Exanpl e 9F{XBRHBAY @W@r%war%ﬁwpie)pﬁﬁe%mt%@aa dgiad h&nnf% dioxidgriRigmerti oxi de

pi gment  produced according to the prior artis micronised in a steam jet mill.

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 together with the pigment to be milled is
introduced into the steam jet mill. The temperature of the pigment-gas mixture after

. steam jet milling is ¢a.230°C; after separat[on of the psgment from the gas phase by
means of a cyclone the temperature of the bulk pigment containing water vapour is ca.
180°C. The water content of the gas phase is ca. 95% by weight, while the water
content of the gas phase relative to TIOZ is ca. 0.2% by weight at a bulk densnty of TiO,
of 0. 5910m3

.Following interim storage in a silo the bulk pigment containing water vapour is
conveyed pneumatical_ly to the bagging machine. The quantity of conveying air is 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%. '

The gas phase is éeparated from the TiO, in the filling silo, f'rom which. the bags are
filled. The temperature of the gaseous bulk pigrﬁent 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,. | S




H

.steamis 260C. Ca. 1 00 nB8 per tonne

produ'ced according to the prior art is mcronised in a steg?ﬁ‘* #B(llﬁ The
product-steamratio is | : 2.2 parts b%;?wm ght. The tenper the
Q2 conveying air are introduced

‘together with the pignent to be ground to the steamjet nill. The

| tenperature of the pignent-gas mxture after the steamjet mlling is ca..

~'230C;, after the pignent is separated fromthe gas phase by neans of a

cyclone the tenperature of the bul k pignent containing water vapour is
ca. 180C. mé mu@ BEd bértidtioh beBavidrduiing Gifink Bf theSidgs id poribk o HiedHR Hulk ,
cont ai ni ng, B/a Fr vapour is conv R/ % pneunat i cal I% to the baﬁgqgg nmachi ne.

To achi evEeG0F Pi tiecgfseous, ik Rioment; As a FANsEAYRACE 1BRinglets haye 'C‘EEaneyl ng
ai-r. per lespspdhsie appeansrd: The gas phase is separated fromthe TiQ2 in
the filling silo, fromwhich the bags are filled. The tenperature of the
gaseous'bul k pignent at the tine of filling in paper bags is 60C_

Separ.at i onumg .ﬂs b@mﬁ@ﬁczﬂt}mname poRBihyRAL o pBRpRBFRHALAGE it M phadige dhuant i ty

of gas_ Q F} I ess titani um di oxi de per time unit can be
del i ver eda%ﬁ? mf‘?f ig t‘Fm alUSr respondi ngly enlarged filter surfaces are

avail abl e for rermw ng dust fromthe conveyor gas. Clains: 1. A nmethod for

direct co I| of fine-particle, pulverulent solid substances of increased

"t enper at © JierParliye exampll:i/hgosieratediAnd isd Stanéim dirideiRigMPRt bul k

mat eri al mu&ermofd}fgmh@pm@tmﬂnérlaaise@.rp@gtbbﬂqaaamnt conprising a)

elther one or nore different | ow boiling, condensed gases b) or a cold gas

‘gas m xture, which is created by neans of one or nore different

I ow boi | iTigs pRRINEENSSE GRS RS10r2, @pﬁﬂh fygﬂég@tr ma&embé.tam@ of W &feahSis

pre cool ed Qé ans of ,one _or nore ferent lowboilin condensed gases .
i's introdthte 108u‘§ntplef yorse 6k %P”é’ﬁﬂﬁg é!*(cérepF@'§€H‘EEI%839§Weé\)'\é‘iha '

particle ﬁgfﬁ@nﬂf) Hesi6und tlib&ﬁe 5@;aﬁﬁbt piefres Ri?ﬁﬂerbt@ﬁegoftthéiﬁlg%%npgb§mﬁlb5' ng an
i nor gani c_or rgani c. pi grent articular titanjumdioxide, iron oxide,

chromi um %ﬁafdae fpahird pliBg s ﬁ?g \b; affer thel Rignett i Rarited Homelhg gasc
pi gment, ghagedseinetind of BEdYcioRE th® Bmperafiire D0 e Blilkigment containing water

. vapour is ca.180°C. Following brief interim storage in a silo the bulk pigment containing
water vapour is conveyed pneumatically to the bagging machine. To achieve sufficient
cooling of the titanium dioxide, 730 m® of conveying air. per tonne TiO, are used. The
gas phase is separated from the TiO, in the filling silo, from which the bags are filied.
The temperature of the gaseous bulk pigment at the time of filing in paper bags is
60°C.

- 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 rem_oVing‘ dust_ from the

conveyor gas.




.terrper ature-sensitive conpound or a solid substance coat eds\@%g 2006
tenperature- sensitive conpound 2. The nethod as clained in aim1l

.. characterised in that the fine-partiche, pulverulent solid substances have .
-an average particle size of less than 5. pm preferably less than 1 pm 3

- .The method as claimed in Claim1 or 2, characterised in that the

fine-particle, puI verul ent solid substances are milled prior to the
“procedur al stepCa'thdl rect cooling. 4. The method as clained in any one of
t he preceding clains, characterised in that the fine-particle, pulverulent
solid substance are pignments, which are cooled directly by addition of the
cool i ng agent between the procedural step of steamjet mlling and the

procedurfl stgmé&hod ifbd biRgsti dboly lof ffﬁfefﬁahﬁzlle RARIErASS SBlidNBlkistdhchyldf. - goods
-containers. -5, The nethod as_clained in Claim 4, characterised in thatﬁ of

the m xt'n?"@a%ﬁd tegRstRtarepPYy Reflfion 9f ageroling 2gencam svbreRyeNakling apull

present ralRAE pacRhys, %ﬁh@btenséd Ranat £Eodkhy &l Bmpasihg Of the gas phase
cont ai ni ng wat er vapour first separated from a* 5 January 2006 21 the

ground [# grrerﬁ'@eb?”%‘éfdﬂgred?ﬁeée@m BRUNGTANEPNSgd@ases filter, and then the

ground i gmeditaScold §asOYRMnikired WiRtis GRS R¥ariEF e nidie dm@@ér& ng
agent. 6. The nethod as clainmed in any one of the preceding clains,

char act er i sed®¥RolipgfondeRsedggsetg agent used for direct cooling has a

tenper atdyre ofr 4 esig gdaasr gde mixturB! KhRhaBIpyYe &SI bYaRcardO6: o dr Rigrdi cul arly
preferably less than -40C. 7. The method as claimed in any one of the

precedi ng cl Aitfgrent lonbgiling Goadensed 9agémt t he fi ne- particle, pulverulent

sol i d subgitreacas tharquahlity ohSolidubdakcdBleaintty RSkt plicle 5RO RsHUI K
goods cog ainers are conveyed pneunatically and the gas used for:the

pneunat 83 BRYBY PHRECRIY (RssdhaR 9%81 PHBPrRYhEN wefgaaICr%&rQ%PwH@nt Wher eby

this gaspamdu!iar mgmudned.oﬂfrdbonmhom@@t aoridrh Noidie 41 aBepASdf| Sib@enP U4 ver ul ent
solid s cIé\n(:es either indirectly in a_heat exchanger by means of

| ow boi IR GiTETEen BRSNS BRMET ot MIEnsYe pigment or oot or oot o a

: temperature—sensatwe compound or a solid substance coated with a temperature-
sensitive compound

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

3. The method as claimed in Claim 1 or 2, characterised in that the finé—partiCle,
pulverulent solid substances are rhilled prior to the procedural step of direct cooling.

4. The method as claimed in any one of the preceding claims, characterised in
that the fine-particle, pulverulent solid substance are p_igmeﬁts, which are cooled
directly by addition of the cooling agent between the pfocedurai step bf steam jet
milling and the procedural step of filling in bulk material packings or mobile bulk -goods
containers. | |

5. The method as claimed in Claim 4, characterised in that of the mixture of

ground pigment and gas ph‘ése containing water vapour present immediately after

steam jet milling a part of the gas phase containing water vapour is first separated from




injection of one or nore different |ow boiling, condensed g3 Jdig et hod
as clainmed in any one of the preceding clains, characterised in” that 'the
cooling agent is added in to the supp{y pipe during pneumatic conveying of
the fine=particle, pulverulent solid substances. 9. The nethod as cl ai ned
in any- one of the precedi ng cI ai ms, characterised in that gaseous nitrogen-

_or gasequs carho r%rﬁérgékaﬂ dhs 0 edca? CONd Y y A% e e]a(?ndt thrgegﬁnﬂﬁrqd as

cl ai med I h¥any eprece 7' C al 15, aracteri se iquid
nitr ogel;mgmedts ged aboterd l:&oﬂmedt oalibg by diears d’éthes:ouls@damt cool ing agent. 11.
The nmethod as clainmed in any one of the preceding clains, characterised in
~that the fine-particle, pulverulent solid substance is cool ed within the
brief péiod Therraephbdexs dlaimediiniany anet bf theeprecmling glaswge hardsieraed lirast  20C,

pr-ef er aﬂa&( tﬁé cr?gll 5 s%d f%?—d:r-e[&e%ﬁ quh azf t&%gér%ge (?IQ l?s%ythgﬂq)"ef the

pr ecedi rrsed i ne-part ver ul ent
solid spba‘erabtyéesssthaxmek@’d: Bod patticaiary m@mrablpmsmaWTO maxi num 70C, in
particular to 5 60C. 0 13. The nethod as clained in any one of the
preceding clains, characterised in that the cooling agent is introduced to
the conveyi nghgasethod asndaimetiic anyaovepa thetpreseding) anines; \chaGo®rigad of t he
fine-pa o) S cones
nto oo B bort Bl PSR ol SUBSHARS o i h BulcIaBRMERE G BFY TUF°
~one of - mt@ﬂ@rb@weghmig @inidings arh @cneyedi medmatically and tieegasogdadniyr diyent _used
for dir Y, r and in
thi's wapnpEaR EAReRRGNELER W€ TR0l et 1 neBEL G HEREY 1 IENE, TS

- The net koaledisprigr aiorreehtact willy theefingf-partide.p palvediany. silidi substanbes aaither i sed i n
that th I : id.sub ' I | k goods
packi ng M ArEE R i efnaRbr B IoERS ofBlu-bbifid BorRfSed Sacds driftebd )
vehi cl e;njenhoooﬁpm&eon woregfifferend Ipwdpoiling. condensesitdesds.as cl ai med in any one
of .the preceding clains, characterised in that the solid substance is

1supp| ied with the cooli ng agent and filled in a bulk materi al
8. The method as claimed in any one of the preceding claims, characterised in

that the cooling agent is added in to the supply pipe during pneumatic conveying of the

fine-particie, pulverulent solid substances.

9. The method as claimed in any one of the preceding claims, characterised in

that gaseous nitrogen or gaseous carbon dioxide is used as cooling agent.

10. The method as claimed in any one of the preceding clalms characterised in
that I[qmd mtrogen or liqwd or solid carbon dlox1de is used as cooling agent.

11. The method as claimed in any one of the preceding claims, charactensed in
that the fine-particie, pulverulent solid substance is cooled within the brief period,
reqt.nred for mixing with the cooling agent, by at least 20°C, preferably by at least 50°C.

2. The method as claimed‘in 'any one of the preceding claims characterised in that
the fine- partlcle pulverulent solid substance is cooled to maximum 100°C, preferab[y to
maximum 70°C in particular to < 60°C.

13, The method as claimed in any one of the preceding claims, characterised in

that the cooling agent is introduced to the conveying gas for pneumatic transportation '




packi ng, such that in:the bul k goods packi ng the gas phaseS5batuasge2006he

pi gnent particles contains |ess than 20% by wei ght of oxygen, preferably
| ess than 15% by wei ght of oxygen. .%7. The nethod .as clained in any one
of the preceding clainms, characterised in the solid substance i's supplied
with the cooling.agent and filled in a bulk material packing, such that in’

t he bul k, goods cking, th as .pha bet ween the pignent particl.e ‘
cont ai néf BRTREAde lieipt S 0G0 J5FHs 1 PRI R 0 Lt BBani y of
nmor e t haontactithliBe séliddaibistaacé.or carrying into effect the nethod as cl ai nmed
in any one of the preceding clainms, whereby direct cooling of the
‘fine-particle, pulverulent solid substance is carried out after steamjet

~mi | |i ngf4confhé snatod as edmediin ahpona df die [poddeding, claimsn desraetdrigeain an

pnounmt 16t S5 ey g0 REn 351 REL e ERABINS 5 EN o RO BRI 8 Beance, a

nozzl e bbwatet and mdhisiway thérdew painbof thée ggs phasedenmaining asies id oweled. suppl y pi pe
and a control and regulating device; characterised in that the conveying
pipe is assigned a steamjet mll and a separator separating the solid

- subst and® antihé hestlsdc amclamediirgedy ahe exf thé erecetimgnelaients, nhdrhctensddhia

‘?" recti it ?Ifle ]}igg-%a il e, %%fv%a[q?en? s%ﬁ@%hggaggev i fited in bulk goods packing, in

particutar in paper bags or plastic bags, or in a silo vehicle, on completion of cooling:

16.  The method as claimed in any one of the preceding claims, characterised in
that the solid substance is supplied with the cooling agent and filled in a bulk material
packing, such that in the bulk goods pécking the gas phase between the ﬁigment
pariicles contains less than 20% by weight of oxydgen, preferably less than 15% by

weight of oxygen.

A7. The method.aé claimed in any one of the preceding claims, characterised in the
solid substance is supplied with the cooling agent and filled in a bulk material packing,
‘such that in the bulk goods packing the gas phase between the pigment particles

contains a mass ratio of nifrogen to oxygen of more than 4, preferably of more than 5.7.

18. A device for carfying into effect the method as claimed in any one of the
preceding claims, whereby direct cooling 6f the fine-particle, pulverulent solid
substance is carried out after steam jet milling, comprising a reservoir for a low-boiling,
condensed gas, an insulated connection'pipe between the reservoir and a supply pipe
for pneumatic conveying. of the ﬁne-parﬁble, pulveruient solid substance, a nozzle for
introducing the low-boiling, condensed gases fo the supply pipe and a control and
regulating device, characterised in that the conveying pipe is assigned a steam jet mill
and a sepérator separating the solid substance and the steam, arranged after the

steam jet mill in the direction of feed and before a bagging device..
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