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(54) Title: METHOD FOR DIRECTLY COOLING FINE-PARTICLE SOLID SUBSTANCES

v (54) Bezeichnung: VERFAHREN ZUR DIREKTEN KUHLUNG VON FEINTEILIGEN i"ESTSTOFFEN

(57) Abstract: The invention relates to a method for directly cooling fine-particle, powdery solid substances by using a cooling

E medium provided in the form of low-boiling condensed gases or of cold gases obtained therefromt, whereupon bulk material pack-
& ings are subsequently filled with these solid substances. The invention also relates to.a device for directly cooling the fine-particle,

- =¥ powdery solid substances and to fine-particle, powdery sofid substances, which are Iocated inside bulk material packings and which,

compared to air, have 4 lower oxygen content in the gas phase between the sohd substance particles.
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o (::7) Zusammenfassang: Offenbart wird ein Verfahren zor direkten Kiihlung von feinteiligen, pulverfrmigen Feststoffen durch
Verwendung eines Kiihlmediums in Gestalt von nieddg siedenden, kondensierten Gasen ader daraas erhaltenen kalten Gasen und
anschhessende Abtiillung der Feststoffe in Schiittgutverpackungen. Offenbart wird ausserdem eine Vomichtung zur direkten Kiih-

3 Iung der feinteiligen, pulverfSrmigen Feststoffe sowie in Schiittgutverpackangen befindliche feinteilige, pulverférrmae Feststoffe
_mit einem geuenuber Luft geringeren Sauerstoffgehalt in der Gasphase zwischen den Feslstoﬁteﬂchen :
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. accordlngly lead to innumerable problems or drawbacks, such as e. g.
- pronounced wear by temperature-sensitive plant components such as e.g. rubber
seals or compression valves
- damage to bulk material packings, 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 tendehcy to dust during filling of solid substances in bulk material packings
- optically 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




© ino are subsequently filled with these solid substances? ¥ 2 %nt i on
also relates to a device for directly cooling the fine-particle, d" :
powdery solid substances and to-fine-patticle, powdery solid substances,
which are |located inside bulk material packings and which, - conpared to
air, have a |lower oxygen content in the gas phase between the solid
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packi ngs QR oafes Altiai0f the production or processing procedures. Wt hout
adequate cooling this can accordingly lead to innunmerable problens or
dr awbacks, such as e.g. pronounced wear by tenperature-sensitive plant
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vehi cl es damage to bul k material -packings (e.g. paper bags) from

-excessively high filling volunme - strong tendency to dust during filling

of solid syhshABCERml b Lapaipe%etblc%'me%acéf)bneﬁto pigmeRis Grlttabid Lhermagponsi ve
appear ance “of ‘bags and pa
e.g. by calcining, whlch 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.
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nmade of paper, pulp, plastic or other materials. Basically such problens
can arise during filling in bulk material packings with all fine- particle,
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method has considerable dlsadvantages with respect to separation of the gas phase
. from the fine-particle, pulverulent solid substances as well as with respect to filling
properties and operating costs. In addition, the danger of contamination of the fine-
- particle, pulverulent solid substances through 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




‘deci sively on inpact velocity or inpact energy. Wth millihmesfifd
substances, for the comm nution or disaggloneration of which a

particul arl y high power supply or a pagticularly hi gh degree of separation
i's required, such as e.g. for different inorganic pigments, usually the
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pneumatic conveying a certain cooling still sets in, but at the tine of
filling bags or other packings the pignments frequently still display
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canmbi ent  t stirRipgainy operatingsafelyrand gnyesene cbsts aomvensidegaté. t he' fine-particle,
: pulverulent solid substances, is confined to the air on account of the
mnimal tenperature differ ence and the ninimal heat capacity. The result
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consi der abl e di sadvantages with respect to separation of the gas phase
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The cooling effect of such a pulse of cooled air however is not sufficient to achieve
adequate compacting of fine-particle, pulverulent 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 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 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




‘a significant reduction in production capacity. DE 3 414 Ogﬁmﬁlmri bes
the indirect cooling of a gas containing dust, in which the gas is
conveyed via regenerators filled with & heat storage nedium These nethods
~or conparabl e nmethods for indirect cooling via cooling faces or heat
exchangers-are little effective, as considerable heat transfer surfaces
‘woul d have to be provided for this purpose. Wth this nmethod described in
.DE 3 414 8p&cidll prblbiemdtmth filrad bingerg flinetraetion pedvenildrit solid sﬂﬁetargiasﬁm!mIWery
slight ‘an the solid- gas mxture ratios usual e.g. in
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.device for"filling plastic bags with pul verul ent or granul ated materials,
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t he abovepentioned di sadvantages. US 3 664 385 descri bes nechani cal

conpactin MG powders for filling of packings, whereby a pulse of cool ed
air can also be used for dust renmoval. . The cooling effect of such a

pul se of cool e [ ffl ieve uat
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t hen ‘enabl e the addition of tenperature-sensitive washing powder additives.

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 probiemé.

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




4 Since the average particle size of the washing powder to388m863%¢ is 500
pm (colum 1, lines 24-25), this nmethod described in US 4619113 offers
meither a reference to the special profBlens with filling of very
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reqU|renﬂnmbnﬁﬁmdemxsflne particle pulverulent solid substances, nor nake
reference to the abovenentioned specific problens and their sol ution in
handling and filling of fine- particle, pulverulent solid substances in

bul k nat dieakinpaf knmnjsof s abamEntioRal Mdiivgist Retoh paduceXshasidethahaeen

gases an rt sol.id bs anc h a particle size of |ess than

50 pm V\h%gir]ée%@eﬁ& c e&%%yﬁran%g @Tgavg’fﬁli?'& r"%&?ﬁ%’@? da brasaesiiEs i s

gsed t hrequigite vaf if nél-paﬂlelegp;dvamégs Gbliddéubfsiaﬁﬁesf?@gl tRe éé@ l’lﬁé}?réélﬂﬁé’rﬁéﬁtﬁ {

- directiopg or t expensi ve an ar uantity o
cool i ng gasR&g’e&e% r‘,eeéa é’r%ﬂs%{%gﬁ'ﬁtﬁga Pigments,; spd tg? RiP Q‘%!H%ant ages

to the aasnneuwamtruamgaooumgatm:rpauammrequmtbetfbw Réredi r. Therefore

there are no references nmade to the abovenenti oned specific problens and
their solution in handling and filling of fine-particle, pulverulent -solid

g gbg g gnc'ﬁbe drawbatitorthe eboﬁm@ﬂ@hedlﬁfethoﬁE@slﬂnaQ%y'ﬁb no?@ﬁ(%uafbg(a- &"}!y gad DE 38
e ool i,n oods with | ow boillnhg,

‘_ condensé%o g" § 'éfm%ﬁ thﬁ'@ %5’5 9?1'8’"8%‘!(8? %@%BJPGF’E“Q rad fiffing| of figet o
optii mi separtme aptilverulent |dolid GsUDERMESS i Ybull Ghaasal nﬂaétél@sf Ml épbﬁ%é ®f the
milled s‘%}'{? Z"’H? %&oes not _con uently lead to sol'ution o e

abovedestF B QIGPERRING Pign ge(fffﬂF Riebip@Sat ur e caused by such cool i ng

_prior to mII|ng Is generally |ost again

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 extensively.

Also disclosed herein is a method and device which 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 comprzsmg

a fi ne—partlcle pulverulent solid and a gas can be cooled in a sumple 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 smaller proporhon of oxygen as oompared fo air ln the
~ .gas phase between the solid partades




5 January 2006 through the devel opnent. ‘pfh heat associated WEHBRIR11ing,

so that there are no nore advantages during filling. There are also no :
-references to the abovenentioned. spe¢ific problens and their .solution in

handling and filling of.fine-particle, .pulverulent solid substances in bul k

mat eri al. packi ngs. The ai m of nost of the abovenentloned methods is to

reduce obvi ous thermal . conseqyences Jff riants of c

Expli ot AgIebashanca fiovia,B agﬁ@é’?rﬂeamhqﬁﬁatg'?t e g soyShR il

pul verul ent solid substances, t he very hlgh reqU|renents wi th respect

to fine particle capacjt di,.s |b|| h e and the problens
" associ at e% hgMmathad; %/ﬂ'm&gﬁ’?hﬂﬁf’é qeaﬁadb%%ﬁuhag’%tt r‘lt’i’zt to be found here.:
The dr awbagisstafcdd sy a&mﬁ@nsm cedting dg@hh&d:sfdnawhbethzstﬂmy tHe mileid gdddsiimag e or
to a [mnor exten above descri bed wi th handl i ng

only yo 0 e [oble

otV R el PAeT. OVBereR e A0l S06HY BERAIRES e B AT
mat eri al dm&htn@ﬁ-boThg Sco'ﬁﬂ@hé&sgdsﬁs d@ebbhsaewcﬂra dold gﬁ@off gasagixturg, which

pi gnment - spemﬂw%eg ens. Discl osed whi ¢ enabl es a

“hot, fine¥R%r9§ | VERH ehenss gy r't?f? S'ef{?éeft&r 6‘6&’5@8& SAndEreeeh IaTeTe OF
abovedescwﬁ%bydhé @dmmgtamﬂﬁcdmmeb hecoRPsH brngamuxtdre Nehigia s pre-cooled

pul verul ent solid substances %& pse ue |1ing in bulk materl al

wW.th
packings &Ydneafpopiane & mess drigrany Iy “9' %‘?ﬁsveﬂys meftjoggan be of

di scl osed phficalan s g&:ﬁ@am&t fop doding éhave:«r@unytﬂmtg Bﬁﬁne—bbﬁcibepﬁlvem isbkide gas
-vol ume during handli nlg of fine art i cle, pulverul ent, sol a%ﬂsubst ces and

" during fi PHpstRNGes in bk maleds!ipap B%?ﬁﬂ'%@s - cemmarcially Qualabie PRRR A% e

during seppkfd bags, Hackd) bagiaf Mhél’ué‘rhal%éﬂtaiﬁétsqlﬂaeé of awatisty gfonaiefible; Al so
disclosed_herein is a.device, with which a m xture conprising a

fine-parti ?@‘e‘iﬁﬂ%ﬂﬁ‘b?ﬁb%ﬂﬂrp'éhﬁ%ﬂ!#‘%?‘@QW'% cooled in a sinple and

efficient manner. Al so disclosed herein is a nmethod and devi ce which

- prodgeerdinglynia-gofiret aspeet, them isaredidasta method fendireribenoling pirfneaartidie: phiveilent solid

. mat %bb&tno%%tmage%sm té?n;ﬁerét[]%l t}fécfdﬁfoﬂ%‘?r tdoemg%gewa&gub%%qﬁémwgeﬂ tufk Abteria
the . gas phase between the so part -
pack:ngs characterized in that a cooling agent compnsmg a) either one or more different low-boiling,

condensed gases b) or a cold gas or gas mixture, which is created by means of one or more different fow-
boiling, condensed gases ¢) 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 plgment a coloured plgment a
| metallic plgment a magnetic pigment or soot or soot or a temperature-sensitive compound or a solid

substance coated with a temperature-sensitive compound.




0 .7 5 January 2006 A nethod and a device in accordance w PH2RHRE #®c| osed
enbodi nments can solve this task. The net hod conprises direct cooling of
fine-particle, pulverulent solid subst aices by addition of a cooling agent,
and followipg this filling the milled goods_in bulk- material par-kings,
wher eby t h& ABRFS AEMRYWHES. whish havesingrthphavioyn withr resaeq to dhe fgedarticle,
| ow- boi i n;ﬂ:lvé?&l@ﬁ%‘%ﬁ@%:&%%és in ueglﬂﬂn,sbaﬁﬁemitaﬁlgi%%og?@ﬁsag%t. s b €

whi ch - was_gener at ed means of one, Or nore t “1"ow.boiTing :

- condensed Ja&Xampls Inglhgases. CADOBOBIOXKY. dlErgene owyEeR o Midlles Fhsther gas
m Xt ur e, - VibotdmBAgonRtSuBRah&@E (e BYaifeans of one or .nore different .

| ow- boi | i ng, condensed gases. This nethod can be of- particul ar

significance for cooling "and ensuing filling of fine-particle, pulveryl ent

solid submbasefig agBntiisleld BRERIC BbOIRACK | Reerabiy biaird fRond SRS foval |y

avai | abl e paper ﬁb% g pl astic bags m?acks 'Baat%‘rde s?l or ot h(‘a,.?-s_rra_l

cont ai ner @Wﬁa-ecwﬁeasefbga?@@y Vghtileanitegen, yolatiiecairer Nolatile parhansdioxide are

benef i ci alpamichiar slitdtg Solil BaiBh Rk i L6 frtid et is 3 RRSY

there is .%’?ofi deg a met hod for Q:dﬁdé?t% l%é%ﬁi%%lgé@?' %dﬁdet{ﬂap r‘ﬁe(rgl%el,sqﬁul‘g&er ul ent

solid suMstringedfoBn. | ncreased tenperature by addition of a cooling agent

and subsequent filing in bulk material packings, characterized in that a

cooling agent conprising a) either one or nore different |owboiling,

- candensed fasesling)agsnt usesliptthgalired cogling pieterably, hastd temperateead fess then neans
_'ofbneor-‘r'a;ﬁfg"-lr ter. L OV 01 | i a0, £ Of S c as or
--gas m xt u?gg I E%I;lf é&%rtg&g\gg?gg ‘%&f&%\leaéﬁs& %%r}%lﬁg [%S tﬁ%‘r‘ e_l‘ Oﬁ’flﬁe‘?%uﬁg & )

| ow- boi | significanmeentingefipebes is i ntroduced to a quantity of solid substance

_ presenting an average particle size of |less than 50 pm preferably |ess

"~ .than 20 pm conprising an inorganic or organic pignment, in particular

- t1tani um theodesied temparatuce fior, the finspadicle ppdiderulent solidesubsiantepiodreadoled
.col oured pigne a tallic. pigrent, a nagneti i gnment, or, soot, soot .

* or a terrp@lr %Fﬁéd%ﬁn@iﬁﬁ'w 8@%0’% :% ggoled 5‘38‘1’%& é’ﬂ%?ﬂﬁr%‘ems&g?%ﬂ’tf\ﬁoﬁ a
'L-errpe_rat Ustdys bmh $ bhdl ¢hecquulityura: ; dui[énemslu’ﬁmé];saoﬂfé {ype ahd Ghantity ?mmbmmﬂﬁg‘l _ \/\11i gh
* have inerft behavi our, W th .res ‘ the fine-particle pulyerul ent soli
_‘subst anc _e_%gq - 'Squ?%t"i‘l?;% @l@gtﬁ%jﬁ&g h'laiﬁlﬂ %’%@3@9@* N&@&Bﬁ?‘?lﬁﬁ%é”@ﬁ#%e f or
~exanpl e itRecsolghdeut IRR1 ROT, Gird piierably dobREEhy at {La¥YSPT. Cooliigbidrdirecdf the

. " aboverrent i oped. subst : .
- anove . f]_*l?Q%El% !ssgre?eﬁ%%ca?% :’gaﬁglumal‘!{){}"c. particularly preferably at-a maximum 70°C.




. The cool.ing agent used for direct cooling is preferably ob? dFHes $998m
vaporising 1 ow boiling, condensed gase&. Volatile nitrogen,. volatile air

~or volatile carbon dioxide are particularly suitable. Solid carbon dioxide |

is also suitable, particularly when- it is in finely ,distributed form -~
The cooling agent used for -the direct cooling preferably has a tenperature
of less than O0C, preferably I ess than 20C, particularly preferably' |ess

than - 40C, THeDcoRHG Ggent Sdedfof Hikdiicob] thifaind bagérabijnesdigrnr®oodenpsy ature -

f_or- t he f|_ne-_ arhl cle, ptgl ver ul ent, sol |_dﬁ§?bstalnces to be co Ie!d or, the

m. xt.ur e cchﬂ‘?QBﬁ‘no- yatetoln this way. e dew Roint oL hG SPicjearJpRItie %8R BegwPlPde of
sol i f' " mﬁ] ammatta_ado idne a@g?:lnidrateé Q?ﬁid‘ugTﬂi%héé ;t@fdfhﬂe&ﬂsorl]ia’ htebit?l@&sand. -
uanti e "coati,n ent, | S efera selected sugn. at . I he.

oGt par« by wh gl epavels dhe S8 Pt Saib bE Leete Pavamuasaogty du s bUk ILEE Soc,
are pref engiigvolaim sittodan ith itcadtenRWminiragiwatéer contentli rect  cooling is

preferred at a maximum 100C, particularly preferably at a naxi mum 70C. 4
The cooling. agent used for direct cooling contains preferably | ess than

0. 0001 massoclihg of tHeCfineQfartiéhd, Pulvehilerittioid wabstarides cdAva pahdipledbkd placsat | d- gas

m xture cap, be | owered,, whic recipitates :to form aggl onerates, . wth .
G i i ShodTEETRIGHRIGE 1 s TR i, B DrOSa GG I PETIHIE S0 nt
“can be | oyslioashgtiemidl drgamieilt wf the pulverientisoidbubdtdnges, Us fard pigdsadridirectfyi t r ogen

withits ex_trerﬁj y_n%@'krral yv?ter_content. Cooling of the. fine-particle,

pul ver ul e®fioslgfiligadn puk material pagkings. i ncipl e take place at different

poi nts of the manufacturing or processing procedure, for - exanple directly
foll owing thermal treatment. of the pulverulent solid substances,. in feed
pi pes or dlfeaetied gapibgmatisularly eifegiive i thafine-pegticts. piverulpht#8dgs. The net hod

can be pakhbstbhads areedréfted ior prodestbe at infr Rigeratl®s ¢H lavedust @ toreselss-d
subst ances are created qr_processed at high te&Peratur.es on .acgé)cﬂnt of

process- IXEAAGYIGEY Ok logstiqab goadifiens angnHier teRReraliee (58 PENo¥ERRL %can be
| over ed ofHadeqiiitagastiedmbitiony F lchBlihgCwi hm,g_s_@lzhai%hvérﬁiomlt fli i, so.

that conventional "filling in bulk material packings attracts considerable
pr obl ens. belkingedal paghings  yads eansiderabip prabla® cooli ng can have an
advant ageous effect: - direct cooling and filling of fine-particle,
pul verul ent solid substances follow ng thermal o
‘ Examples for processes, in which the ° cooling can have an advantageous
effect:

- direct cooling and filling of fine-particle, pulverulent solid substances following thermal
drying and possibly milling
- di?éct cooling and filling  of ﬁﬁe—particle,' pulverulent solid substances following
calcining and optionally milling '
- direct cooling and filling of ﬂne-pérticle. pulverulent solid substances following a
| pyrolytic manufacturing process or a combustion process N
‘_'.direct-coolingf and ﬁliing of fine-particle, pulverulent solid substances following steam
jet milling. '

It 'has been shown that with fine-particle -pulverulent solid substances. having an
- ‘EVerége-par.ticle size of < 50 pm, preferably < 2i_) pm, but in particular with very fine-.
: spé'rt"ic':]e < RTI pulverulent solid substances having an averaée particle size _df <5 pm,

{iariiculaﬂy preferably < 1 pm, the rhe'éiogic propetties or the Vhan'd'ii_n'_g properties -
- depend clearly 6[1 iheir temper;étmre. So for ea‘(ah;ple the bulk Weight of ﬁhe-padiele,
' .bu‘lvemleﬁt solid substances, which are filled at low temperature in the customarily




dryi hg and possibly m.ling direct cooling and -filli ng. of AR 3Pt cl e,

pul verul ent solid substances fol l'owing? calcining and optionally mllting
~direct coolinng and filling of fine-particle, pulverulent solid substances
following a pyrotytic rranuf acturing process or a combustion, process
. direct .cool.i ng nd fil. of fine-particle, ulveru % & {‘I d_subst ances
fol | owi ng USPLEAFKINgsSU F’F AgS: befrefs, ’%@Qﬁ oL fif 'Sﬁ‘r%ﬂ MNP ECHEAIS %) e

- pul ver ul gd thesgirhel prastulbls inbivhesre filad it Gigher tavgiragee inhbsd phmnysz ghede < 50

) f bly < 20 t } t t.i cl
B b o aPRpRrEe: gt ol BRI betipbtani Bled o RS
pm - part titimkua beidée'i'@f a4ty chrdmipm okite faddpalod piginepits) pelouregispigmenthe

hand| i ng rt.ies en cI ear | on their tenperature.- So for exanpke
t he bul k \%ﬁ?%&ﬁp'g'l"e?ﬁsn@g rge“tg 90 U sol i d substances, which are

filled at Iowterrperature |n the customarily .9 5 January 2006 used

Pack n9S e Rl AR Sy Ll B PG o B BRAY, " 2"

these packémgive Tdobsounds ner pssiid Cdubstanuéy ecodtedt withl itdmperatiira-sersitiveo be
cooled and fill %(fj? can for exanple be titanium dioxide, iron oxide,
chroni um GXMBR}GFade- proof pignments, col oured pignents,. netal lic

pi gnent's; magnetic p| grrents soot or cenent. The fine- part icle,

pul verul e SO|Id s ances.to be filled a SO
sensitive rrpounds %‘Eﬂ'f‘ﬂ b&ﬂﬁ?%'ﬂ@é’@e%‘a r\ﬁ?‘?rﬂpgg?f‘p‘é%@?% eﬂ’& tive
conpou gdsﬂ%olmg bgeﬂlﬂeﬂ@trlna@eéd it ffeeﬁ phgofor lpgeagertt fe@aing;o@th;ermmﬂrméqe :
~carried ou in en red i ee

neunmt | CPHhReRDS Reiansase R fice B adgamogsednadd he GoulReshths | ¢
can ?' SO @lese?émlltf%m;p&mts) ﬁ&ﬂi&uta'ﬂ? t?] @@ﬁilaiéélg s’lﬂlﬁﬂ?rdpﬁn té!}[i‘lpélﬁﬂﬁé aln thisf f er ent
. points,, partjcula o0 .achieve a:s rop in ure

the ‘cool i &Y & b‘% ageAt S%qutw%ﬁ‘*%&?grﬁ%" 552 ﬁ}@gégﬁ?ll an t%ﬁ‘??qﬂut i on
to pneunpidumdtioRuMiEyiig. The cooling agent can beinject ed into a supply

pi pe both in the dlrectlon of flow and al so against the dlrectlon of flow,
dependi ng on whet her strong or slight turbul ence of

- The cooling agent can be injected into a supply pipe both in the direction of flow and
also against the direction 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 pipa between reservoir and suﬁply pipe for pneumatic
- _.conveying' of the fine-particle, pulverulant 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 separatbr séparating the solid substance and the steam, arranged after the steam jet mill in the

direction of feed and before a bagging device. -




the cooling agent is ainmed for. The device for direct cool?ﬁﬂ“@ﬁﬁﬁppses a
reservoir for |ow boiling, condensed g,gases, an insulated conmpound pipe
~between reservoir and supply pipe for pneunatlc conveyi ng of the

Vow bor 11 56 ereR ALl BRbed oo Head R o PBSA Rt o1 ana®

regul ati ngoolingoilaanhmm suﬂecwﬁnngltbat rlorlarges:emaadsuaam@re reiqoieedefor begdr ovi ded. a

d f ' fie h hod

whor eby arpERe YR Be onioah BT o Rl R o gt ot anee (s
“carried oogoliag tvdﬁcrshaamamoatadyrad?an@eoumam&ut gf thgeaare Esrme\'ﬁcwre -skeositive

o | Ao BNt e Brb Sl o PRIESH BReAf akfbiteer ¢ he
reservoir a suppl'y Gt 1 C conveyi n e Tine-particle,

pulverulepmwdolld substance a nozzle for |ntrodUC|ng the | owboiling,
‘condensed gases to the supply pipe and a control and regul.ating device,

characterized in that the conveying ,pipe is-assigned a steamjet mll and.
a separ atiy wagpheampagsohh®itss GﬂdudclSd:diﬁhglttme dthet vk oftlemlisechcormdegealian t er
the steamjet mll in the direction of feed and before a bagging device. 5

- January 2006 9a The advantage of this nethod of direct cooling qgver the -

" met hod -of. i ndirect cooling via contact surfaces can be.that no |arge
contact surfaces are required for heat transfer. In addition, the cooling
can take- place substantially.faster than with indirect cooling, which has
particularly advantageous effect, if there are tenperature-sensitive
m || ed goods involved or when Iarge drops in tenperature are targeted in a
short period. ..Byway of conparison, Wth indirect cooling there. is the
ri sk of Iocalised condensation, Jo 5 January 2006 in particular in 'the
regi on of the cooling surfaces on account of conparatively high
tenperature.gradients in the material to be cool ed. The advantage of the
nmet hod as conpared to cooling with large quantities of air fromthe
anbi ent tenperature can be that a substantially faster and stronger cooling
effect can be achieved from. direct cooling using | owboiling, condensed
gases on account of their vaporising enthal py. Wth the nethod, a smaller
vol unme of gas phase nmay be '




‘required, which* substantially facilitates separation'.of tHanuxs2¢Rase

~fromthe fine- particle, pulverulent séfid subst ances-pri.or to or ,during
“filling of bulk material packings. Furthernore, the cost of dust renoval
fromrt he gas can be considerably dininished. -Apart fromthat,  contami nating

‘of the fine- ticle, pulyver nt solid substances by . humdity, dust, -
A bor 4 B pRACkE e el BF coing Sulireon st ot Bemparatiateioh
cont-ani naterapdratone gradieaisiin tembterisldad beedolet. avoi ded. In particular, in the

case of a basic surface of fine-particle, pulverulent solid substances
" (e.g. after chenlical treatnment with correspondi ng conpounds) undesired

. neut r al i siThgadfantdye of tief ﬂl@ﬁloblésfcbﬁhpal%@it@l:@oliﬁ?ME IdrgeRhsntitids g r coul d occur
~when | arge ﬂuagﬁiti s of air are ugeck)a FinalTy, the resjdual noist ness@of 5
_the fine-parem %?mEﬁPVEWB?‘@HFe%‘I‘ ¢that, g spbstae é’é"lbféﬁteb%“d reduced by the |
absor babi &fréngeof cduling déffegt afant Ibe geltevead Ifsony editectrdpolimp | usig a@eBbiling) t hough
cryogeni c_copl | f fine-particle ul.verul ent solid substances by neans -
of | ow bgi&%l%hj‘a%g%agsﬁagﬁsagggﬁ'égt@eﬂ’a&?@q%%ﬁ‘g%d by relatively high costs
for the cooling agent, on closer observation this effect is surprisingly

e, of advantages of this nmethod of :

over conpeRgat &d rggtggd.&m@gﬁ%'fgévélﬁﬁngqs g ey %

oper at:ii-on. By way Gvant ages can result fromthe

- | ower tenequistd)rwhict substartially dagjitatesi separatioans! the ojast pRasecfomr thepmed-f i C

proportio f rel.atiye to solids); - |ess year ] L
Penmer at ufiie dBReRiGIbld Sutistarids ofidt o0 duig i e bk smteral pagiingnage o
t enper at [Rugth&r@ivse, ithey €osh bf dustRineyvakfrond 8kga8aan bU ebndidersbl@din@sidd. bags, . -
pl astic bags because of |ower tenperature of the fine-particle, pulverulent
solid 'substances to be filled - the option of using nore cost-efficient

- Pa’c Ki i ngsﬁ\dmletdmnsmlaofcmhtemmatih@bfrt'gé ﬁrhegﬁéhiclb,i ,gm@fulaﬁlslsﬁd Mﬂab@h?es?ﬁ% |

I ne-part,icl. p erul ent,.sol i stances at_the tine_-o illing "11 5
January M&!‘Y b‘g‘\s'e?ar{)/ghtdi'qx_éf{q' O'W? W i 90 jor | pitls exidgy Pk trageR r¢raPti§hcki ngs
and sil o valhsl Nl Lo Vil ks of .1h hase -
higher fill %ua'?ﬁgﬁsgﬁﬁn bgtree&r‘ﬁﬁ? L’%@&‘fe\ﬁﬁﬁgﬁﬁ&}s{?ﬁ %_tﬂéeﬁ?esc??"gét%f"gst er
filling SR ¢! 1. PUYERyIen solidsulstanses davo caftes chemisgbtreptmentwithy bul k
mat eri al . cpaespanging( CoMpoltRPrurtRsFed fHeMRalsiNg ST #R! ¥ulfh@ by Ithd Natidiy ol ume -

~-constiituents in air could occur when large quantities of air are used. :

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

Although c_ryogenic 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 _effecl is surprisingly overcompenséted by a whole
range of advantages 'of_ this method q’f' operation. By way of example"‘the following
-advantages can result from the lower temperature of the sd!_id—gaé mixture and from the
lesser specific proportion of gas (relative to solids): , |
- iess' wear by temperature-sensitive plant parts such as e.g. rubber séals
- less damage to temperature-sensitive bulk materiat par‘:kingg such as e.g. paper
. _-bags,_ plastic bags because of lower fémperature of the ﬁne-.particie, pulverulent solid

substances fo be filed h |
- the option of using more cost-efficient packings because of less thermal foad '
. - higher bulk weight of fine-particle, pulverulent solid substances at the time of filling




| ess tendency to dust during filling of. fine-particle, pul ¥ &mremM0080| i d
.substances-in bulk -material packings 11 | ess gas volume in pneunatic
.conveying or cooling; therefore smaller filter surface for dust renmoval
fromthe gas pr higher filling-capacity with constant f||ter surface - -

optical | Y, ear f ar ex and: pallets
P o it Oy VERARE g AP PR nelaRenmasies Bof sue vonass bt Mgent
| ess condeng%tb&dnwerm&:cdatypﬁlﬂeegsphat;da shrink cap - inprovenent in work

safety thrg | ne-particle,
pul ver ul ent?'H 0 nt&f%@%&%ﬁﬁ%a%ﬁlgggaﬁéﬁ? e(rjt'(ﬁ‘:r[u ing (e.g. |oading or
transporta-tfasinyflﬁ'ngaofd’mdisudneaiqmchhg&hﬁdﬁ&im&lésor cooling fine-particle,.

Slenas o geploteod e RERbalRiods o oo bkeriegBlim Sersevebi il nfrs 9°

oper ati on, vakgreased capacity of filing nechanisns as. well as a |esser

vt dval” o BER ity i ot RS e B ens Pl +RlenPRER RN G ot

.cool i ng of mabﬂgarac{smgs organic pigments and their subsequent filling in

bul k t 1 | ar ft
ol aced" on 1R AR YEROR olFARHE GufBiiho Bt ool drelle Giatp: e BUe i at
the same 't idwst tehevakiewh e gaspor dighet filsg capaciewiinosstaig fildr suiface gr ound

P hod wnagPtcly ARG bR et 8 e pxlise S iisanti Bl onande. on ¢ he

Pandring ;?m"wm.,pﬂwmm tmelhiatspbalinchiand bthg agaroner L o5, and 9000

be ful fill eég(g? %cg{nrg%éprglv tsr'ﬁgh WEYISEi ¢ properties or the handling

properti esimpropérgentrio svodesaielst through (hverléryiperaturé beine ﬁa%ﬂi@dfﬂﬂét&m&@ for.
ower

exarrple t ht o ich are fill|led at

't enper at u g"’?ﬁ‘h%rhesﬂ nﬁqqsfrﬁggm&z‘tﬁ'ﬁg 5% uent SPBdingadRiongoadingn Us bags,
~ barrel s, blgnsagtion) silos, is significantly higher. conpared to the sane
product, which are filled at higher tenperature in these packings. In steam
~jet mlling of pignents the cooling ' of the mlled goods can' take place,
- for exanphecongequerict pf the metitbd foecaidingfing-girticié, | pulveafidresolk  separ ati on

devi ce suglhsificss Bay 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 seme 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
_ sUbstantial demands on the pigments, such as good dispersibility, good optical -
‘properties and good - handlmg of ground pigments during. ﬂtmg in bulk material
.packmgs can be fulfiled at the same time. The rheologic properttes or the handiing
properties of pigments. depend consrderably on their temperai_ure, So, for eXamplte, the
S 7 bulk Vw_eigtat of pigments, which are filled at lower tentperature in the nonnally- -QSed




dust filter or a cyclone in supply pi paz or imediately prior to filling in
~bulk material -packings. It can be advantageous if the codl i's '
added onl y-when the partial --water vapour pressure of the gas phase -of the
-mtled goods for exanple already has adequately |ow values-due to partial -
exchange o5, dlinhyil f hi BRQUL - Al giods der to avoid the dew
ot o (rackingdisheR o1bshD T bio' BRI SosPl! siahifes Blonk opeEr ¥

st eam j et thespma@redysh mhidrare filledad higher tenepeationindhesermpcliager  vapour i s
first. separated off fromthe ground pignents and then the ground pignents.
ar-e- cooled via direct cooling by neans of a cooling agent.. This separating.
of a portilBreteasn jethailliggsofppiaments dhe gpelinggofntaeemilled mwods ican daker plede,ciot  f or
exanpl e bye@RaRS ditbo, bW Ect@Nd Q" m fd . : od_can be
suited in cgg_rt 1% oot 0 tl?cji[ e %‘?ﬁ*ﬂif%x’.“ﬁpgg‘?*gﬁéﬁbéﬁaéaﬁ?g, hé&sg?oer% a

i nf | uence ¥t filsriracyeiencoin pwphirpipes or iwoediatelyt hiorbiol filingein dhik thateriay
“filling. |ckiRad i 8L adl: ‘ i cularl vy

advant ag-eoﬁgg lf%% sﬁ%L tiat aﬁ%ﬁggﬂpgﬁaﬁﬁo %‘%’ggs Q%ef)ﬂgﬁﬁig@eﬁe stle\é/d PR '(-)tﬂal dyei ng
pl asti c nifater @psubpressyredif dfrogas phasedy dke anitdgomisdouetandgile talveady baeeci i c
conposi ti qg, Sy Fol FalkbL Hiid : oMk of i whidl | tetnative
nmet hods .sucﬁ&gés{.%?o : @étr"%iﬁllngﬁ %ﬁa’é}é&ct%ék%g?ﬁﬁg ca%.tﬁ%wéf@%%@%&’? r. th. -
Al 'so, a dicsisaiaanaidtwdew pdintfallingbalow as e restitiefiingct aolingsi nt egr at i on of
organic additives on the. pigment surface (mlling agents) can easily
arise with organicall coated pignents from high tenperatures, which can

i n part i.cEreferahlvafterathaegiearn et wilingca postiont loé tehads pifase aoataining waercan -

| i kew se AV fled - oS ( e particul arl

benefi ci albéi? T ?’e@%?g%yasr%%gm ] e({w?nwl J'Jsaﬁ?;lr Fg@gég‘rtég ﬁ%l%i]eﬁp ﬁsgwrﬁap'g%&"?he hi gh
pi-gment t Alctpgiadudia diresteeelng by means ofey/canding lagehb Whisespamting efragodionr e onl y

| nadequat t %m . ' i )L pther conventional 13.nethods.
5 Januar yQﬂZ%]S hee ngt%ogwggﬁwg sgg ggdrmlg%a%?ﬁ)?@d{q gx?rpglﬁ nymc?g"?)%ﬂents.
The advantyspne andfos adust fifeni | ar as for. titani um di oxi de pigments. Wth
oxi di sabl e iron oxide pignents; e.g. iron oxide pignents in-magnetit
nodi fication, there is also the fact that through using ‘

' 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




non- oxi di si ng gases such as e.g. CX2 oy3 NZ as cool i ng agent the tendency
to oxidation during the course of processing and storing é danusey H08v ent ed
by. the partial or - éxteéensive displacenent ,of atnospheric oxygen by the

cooling agent. - In addition, the reactivity of these pignents as conpared °
‘to resi duahethods.i ons of atnospheric oxygen i-'s. <clearly decreased through
| ow tenperatures, as achieved by the nethod during filling in flags. By .

means of the method it is thus possible in many cases to al so conm nute
such pi gniné methulai i ApUR Vel ﬁﬁ@@ﬁhr&?ﬁo% er*ﬁé’ TRafdvaptagebgarm jet mlls,

th thi Th t | I d -
' bul k. et SRR WebRE B Dlorodsty h\éﬁ% Lok o e B R
t he .ﬁas - pmasmdeeptgﬂentslt ih magmbtxtdfrpmgﬁmb?shem |ﬁfa&'roatbb Yadt et thidagh 28R by
weight o ' a ess .than 15% t en,or a
masg rati )cg%gﬁﬂ“ d'&?é éé&é’s @é%xse rg%cﬂ‘orr%?%s %?PA{HQ ﬁ’g‘?gﬁb‘? g%‘é’?%"? 9?84%%{' han
_ g f7f Becaulsieng i the - gaurse dfmroqashrggraﬂcglstomgl ¢ah wbﬁfeamas tgaﬂ;&lpavﬁaueﬁrl y |
ifferin | ependin S C CO iti cusse
't 1 uenc: SEeBrvE RishackR of dimgsRER pReB Iy Be cnalice AaREn T APdtioM he
?ppropr ![ atreacheleefithese pignehis actnbmﬁamd tmfrfet;‘da?! pdoﬂmb:dﬁgmmbnabﬂygdnus the
enper at ur of solid cogli
pnrerEnatlc orar{ %%?ggﬁh%ggﬁg% p%’%&gﬁ?y af t &° bR V‘%‘g‘i’%@g@é‘%{'% nor e
benef i ci aduring filling iodmigsng. | mTedl ately prior to filling in bulk nmaterial.
packi ngs an be an advantage. ' A preferred enbodinent is to cool the

conveying air used for ..pneumatic conveying. and to carry out direct-
cool i ng oBy nieantiofi¢he part i clnmthoqowis\dﬁnslbeﬁiblewlﬂady safs! oS cotimirgitd hi s,

cold conv as ool i The tenperature of t ing '
ot can veeoRiohist huichiiRupircBRSCh dimy TR prasm e Nl e,

puI ver ul eextremelpeffidacivissiingasctiniquee cool ed the . desired final tenperature
is reached. Cooling of the conveying air can be done for exanple by neans.

of a heat exchanger or 14 5 January 2006 via direct supply of .lowboiling,
condensedTmamamnals pagled th imak lmatendl peackidgs accotdinyg todbediesiosegl enbiadinerds h:m.ga of

. the conve. ) s of - exchanger can be carried out in

‘ |¥| ‘{Flg gas pPleerr%e een the so ﬁé particles, gprefer::lbly 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 pad(ihgs 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




accordance with any nethod famliar to. the expert. It is particularly
advantageous with this method of operdfion that indirect &deMam2d08kes

pl ace here in a gas free of solids  and that the solid-gas mxture is

~cool ed directly. Cooling of the conveying.air used for pneumatic conveying

prior to M t - fipe-particle, pulverulent solid.substances to
‘be cool edq@d;trﬁ%é %rwtf;r‘[@( -9?23‘&[)9 gﬁpé%f)ﬁ&e?}g?%c%ggs toé'c%?i' I 8‘3@0‘? eq'%‘?et t'l'hg T ool ng
.of a gas oconveying aig solids, such as occurs after nmnixing the. conveying air
with-the fine-particle, pulverulent $olid substances. to be conveyed. |1
is al so possible to conbine these variants together By way of exanple, both -
cool i ng d¥odling of dhe edpnweying rair( by meedrisyofoheatnelichangdrygarabd chrmriedt tout @ol i ng

of the solj.gd- g"?‘ie |t WL, lLagter ake,. e.. itionally
direct coglc_?%rg 0 mt"ﬁtj"@gﬂewggé}"?n%&kﬁ"tg.e"p%@,qb?s %’?ﬁhiﬁg’ﬁdﬁ’%ﬁ%’%“%ﬁ ‘&'ghdgnsed
gases) cathipaaimtbeft epasation that indireletrtooiingofaked placy herein a gabifreg afgelids i n t he
case of t. : Ef%}ﬂ o) 4 | of fine-particlé, pulverul ent
solid sub%ﬁg%@gg{. g-g%%tnﬁ%tri{?eg% %g@gggg Iyt:ont rol and regulation of the
overall process with respect to tenperature-dependent paraneters is

~particul a . ‘ le. an optiml and constant
Penper at aCooits Y EARUIIng, AuatBroP bR, Envelad ol T SPRARCRRELR e
adj ust ed fige-patjdeapiivgruiant soliddiubsianeds tubetdobledocart eepmpat faveuablet ine
cooling a ' e P and, .thus . th nveving -
pr oper tg [ eg'%gé ss[ %ngﬁ%gﬁa?&o% '?qd #ff %%asbfﬁrﬁa'ﬂlﬁg éSPF%ﬁ? sBélr&% §§%"’%§¢ﬁe'gbe
preci sel ymixing thel- cenkeymgt aii veithd then Eindeparticle p palvandient . solid Thubsfanoes parbei cl e;
pul verul ept soljd substances are usually filled in paper bags or plastic
i

"bags via a I'ng silo by neans of solids feed systens. At tenperatures of
- 60C and over the use of cost-efficient plastic - bags (e.g. those nade out

of pol yetfyl . | vpr l,ene) _i.s general |y rul ed out. .y special and
expensi vené %gtﬁ)@gsbbé%)go %Prplﬁg% e Va"?'g?‘rg(@eﬁle&r%v E’F&Bfﬁﬁ@{"egﬂe{ ﬁgal‘}ged for.
t hi-s pur pofstke denveyirgnair ddirdctie omiridiredtly) tandsdirees 8odling , of e ulkl-gad miximse use
of cost-effegtive 15 5 Janyary 2006, .pol yet hyl ene' - or I | ene bags,

i nst ead Ow{ﬂ\? ﬁréesléﬁer %E&Hi\? PB?%FP@ ﬂg@gﬁgﬁﬁﬁé%%qllﬂgéggﬁ? %Eﬁcg‘gg@t WEat ur es
in the re@iomwitbiowballing, doadenses gaeas)cahlby undatikend. The use of nore
cost-effective paper bags with a |ower stability, or paper bags with a
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 adjusted 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 |




synt heti c I|n| ng.or synthetic corrponent ~ih the region of wear can be -
feasible by neans of the method. The nmethod can al so enabl @ JaHary 986 of

ot her  packi ng neans, which are not durabl e conpared :to the tenperatures
occurring according to the prior art, big bags-based on plastics with

m ni mal I h at ure- p

packagi ng%%gémkpehga% 8 %P &8@#% ré’ggédﬁrﬁ%&gg&e gﬁs? FP&W Epﬁ%k# 6’%5%#% %Jri?em
manuf act urcedllr@cﬂimm&lgtur@smttheregmn ofr608C tor less i getenallyadquireda st.eam | et
mll. The product steamratiois 1 : 2.2 parts by weight. The tenperature -

of the steamis 260C. Ca. 100 nB per tonne Ti02 conveying air together
with the gihgrsatof morgcogfrasiactive pageribags edhcebwen stability o papen hags withd . The

tenper at Uk Rkt wafter (the st S ca
2300, af ¢ o s g Bt BBl g el orbing SEB ieaghe By realel °

cycl one t e metipér at ure of the bul k pi gment contai ni ng. water vapour |s
-ca.180C. The water content of the gas phase is ca. 95% by wei ght, the water

content of the gas .phase relative to TiQ2 is ca. 0.2%by weight with a
bul k densi T§e Bethpd gan glso epalsgthense dtotheopachipgimeans whish areaige in a sil o t he

“baggi ho' nodpCEirthated So ¥ fomiGtBRis boaurfiBL yEiel B IR BRI R PG
- Ti @. N nbags basashon I:blasmcsdwm trioigeal thenmal dose cRp@aty sr |othe|rddmpetature- t he

_supply pi g he tenperature of the titani um di oxi de-gas
- mxture is éarheregpas&?é g' E1‘rom 110C to 60C. The water content of the gas

phase is accordi ngly ca.1l % by weight, whil e the water content of the -

Phe i co prere 1 R ol fede b g i UeRioR g BER Bon e R g O™

t enper at utodheprisrizet ig aderonised.ima stgabujekmiti gment at the time of filling .in
paper. bags is 60C. The conposition of the gas phase between, the Ti Q2
particles in the paper bags is, 87% by weight NN, and 2. % by wei ght 02.
The wat erTlmoprtodud:t—szbéam hattcgas1 1]52 @aﬁamyan@{gﬁlocﬁeﬂbmperatm‘eadﬂth@ steamlis02 i s

cal cul at t ha 019% ndepen of t t he Ti Q2

has appr GoRTRG GF 109 s Jor Tk B velite nnBacREr Wit thelpiSef o g diind”

venti | at iamm :_riieidarxed)mto the rstazgn jat Inkill. 'Mhedémbpbaitre 98 tHespigmedt-ghsamixturé fterhi gh
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. 0.2% by weight with a bulk densrty of TiO; of
0. 59!cm

_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,. Ninety-seven 1 liquid nifrogen per tonne TiO, is introduced 1o the
supply: plpe via a nozzle. The temperature of the titanium dioxide-gas mrxture is hereby

“lowered from 110°C to 60°C. The water content of the gas phase is accordingly. ca. 1%
by weight, while the water content of the gas phase relatwe 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




‘bul k- wei ght ~ of the . gaseous bul k pignent. As a consequen e the @%Iets
have an optically responsive appearance. Exanple 2: A pos
dried titanium di oxi.de pigment nanufactl@red according to the prl or art for

dyei ng. plastics is micronised in a steamjet nill with the addition of 1%. -

by wei ght of ‘a silicon oil. The further sequence of ‘the method up to
f||||ng in-bags follows that in Exanp .. In contrast to Exanple 1 the:

filling i @ha%telttwedoa&mercelcatat%ﬂ %N%?SI t&'BF@ b vy st dnepepderly dihiaiccount

of the | ownd TSRS LEpRXMatN® BEBH WeTgHR Bt KaddrssPRktef 60C) at the tine of -
filling 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 theheGmmgast tétﬂltaYohltﬁha\heUM%ﬁigWﬁng()&f thB gL gusd Bl ko RicIRERt - As
a consequence the ga | ets have an opticall'y responsive appearance. Th

pi gnent i UsaPEIoBlicAS, 98P EdPYls RigiEeRlg AR astanesauance;the madetsphiaver gn

~utilise t%tnﬁll?m@gonsﬂ/@ﬁséétﬂénd@ th the packaging directl y i.n the treatnent
process. Exanple A titanium di oxi de pignment produced according .to the

prior art and post- treated and dried with overall 15% by weight of Si02

and A1203 Exapft 2:V& pb&i-trbiafd) adcﬁdnéﬂ ﬁtéﬁ’iﬂhﬁ@gxﬁé‘ piynidng ﬁ@nhﬁctd?@:d hecofdlfy
further sequence of the method follows that in "Exanple The filling and

venti | at i &hiNseRigrisiuer dvRing glapticy i pictanisegdp @ $t§3f§d%td"’éid@thtt69 fadition of
- conpar ati ey M%Weﬁjht ik ksinaeh ot T1Rf furihgr gﬁ%ﬂﬁé oPHeKmBingH&RBtto flitgdn ba S

consequence t all ets have an optic responsi ve appear ance-

pi gment. |§369$ﬁm3UY§¥$9m§drted to the productlon of dispersion dyes. 5 _
January 2006 .17 Exanpl'e 4: An iron oxide red pignent (Fe203) produced‘
accordlng to th ior art by calcining frommagnetite is mcronised in a
st eam j et mP?ftttasfrE?eEtS@faa'act thet flling isdang Inte gommerzighy @yvailable pRiyRRPYlenthe

t enper at upggHf the steamis 260C. The further sequence of the nethod
fotlows that in Exanple 1. The filling and ventilati on behavi our during
filling of the bags is good on account of the high bulk weight of the

gaseous bgnkaddodAEstithe vk mpdratufe BOHE! dAsBolLbiilk Idigntdi (G305 4 tne! fime 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 possihle 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 tifling 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
patiets have an optically responsive appearance. The pigment is particularly suited to

the production of dispersion dyes.




*conventional polyethylene or polypropyl ene bags due to the Iom1teqperature
(60C) of the gaseous bul k pignent. Exanple 5: A nickel r ubil

.pi gnent produced according to the priod7art by <calcining is groundlln a
Raymond mll. Followng interimstorage in a silo .the bulk pignent is
conveyed pneunatically to the baggi ng machine. Sufficient |iquid nitrogen
is introduced into the supply pipe via a nozzle for the tenperature of the
gaseous bulk. pigment at the tine of filling in bags to be 60C. The filling .
and vent i E&éﬂnglé DA UbO Bkidd Ykl rpugrﬁéﬂtl(re,lqaavwdaee@ag&ra.ﬁg WAt Hbrageopnt of

t he gh bul ht of  the gaseous so, It is p055|ble to

fill the ﬁ?'&’&lﬁ@tﬁq magpeiie it W&W'S%'Pfe?tﬂwéfrgté“'ﬂ}rﬂtﬁd?@?}ﬂ%ﬁﬂaéh@ Bk due to
the lowt .e_rﬁaetwywegr&fiﬁ@ teﬂiperétbe EIRAE StanPK d60RE IRYrthdPRA0E R Q) tieli! Nace

soot produced accordj ng e prior art is separated using a dust filter

from the Gudhyshigtewsing m#mmpé% ‘mstored in a silo. Fromthere the soot is

fed pneumatically to the bagging nachine. Sufficient liquid nitrogen.is
supp pi pe via a nozzle for the tenperature of. ‘the

introduced into the
gaseous bﬁlf‘?( ?@B%eﬂatve?tﬂetm behayiour during Hiing of tha§aos 5 gsedemaccrwd of the i ng

and vent i highi ik Welaybome ébtﬁ&bulk'dlgbrﬁ%to Isb e sbﬁ&exwestogmpme%mwm of
the high bul k weight of the gaseous soot . p055|ble to

fill the peRygOteng HO'V%‘BM‘@@%M BAPropyiepe trgs éhetq)wedewﬁenewt%éﬁ%@b@f due to
the | ow tmérgefsg@,@g@lmﬁgﬁ;)enpf t he gaseous bul k soot. Exanple 7: A magnetite
pi gnent (Fe304) produced according to the prior art is ground in a steam -
jet mll. After extensive separation of the gas phase by neans of a cyclone

185 Janugxampeos Arma@truﬁ‘lbl JeRbwaBRncRt Prddical URGRId R 1R bRot Be hul k

pignent is ﬁneunatl cal |y conveyed wth nitrogen as conveying gas to the
baggi ng neRHMAE-S §5?‘F'?dc|”eﬁtRaI'Si"Eﬂﬂ0H"Wi tirlgwing igterim stosrtige inda isite dhe welks uppl y

pipe Via ﬁlgﬁféﬁ?lls%oﬁ%yeﬁ%ehﬁﬁﬁﬁl@%"ﬂf‘e bﬁg!ﬁ&ﬁa&ﬁéf%h?fcbﬂt hqm@'n B jsat the

~ time of s to be a maxi numof ng an entllatlon
behavi our'"Hei’lﬂfﬁ& infa ﬂhP RYPBY RiPRe VB SI078e defolie damaeiebiintof die aareounibylk bul k

wei ght  of pighRnIAIRE e R filinginiERBe bBeAGEI Vity relative to residual parts
of oxygen is prevented on account of the low filling tenperature.

The filiing and \rentilation behaviour during filling of the bags is good on account 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.

Example 6: Fumace soot produceci 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




“The jet streamm || ed nmagnetite exhibits. excellent fine pgrti cle @gpaci ty
and dispersibility. Exanple 8 (conparative example): A post2TRBA®Y and
.dried titani umdi oxi de pigment producé¥ according to the prior art is
mcronised in a steamjet mll. The product-steam.ratio is.1 : 2"2 parts by
wei ght. The tenperature of the steamis 260 C Ca. 100 nB per tonne Ti02
‘conveying air t?get her with the Ei ment to-be mlled:.is introduced into

- the steanP] BySt{¥iFY ancrieria sipgs [y @ st thenRulbpigmant igpreumaticeivecoavesd st eam
jet mlliGghirftroged. #306nvedingegass RPMedglgOmatife PSETB&It quRMitrBgerdas phase
by neans. of ae%%,cl one the te_nge[ature of the bul k |grrent cont ai ni ng wat er
“vapour -i sii&gducefigiie thersunply BIPC Y6t &kezis for the t@%“ge’ﬁ'ﬁ-ﬁ ofithe gaseoysdply
wei ght,  wWighent Sehe@inerof fiiag irthigsab behamsamubheigeecel ative to Ti02 is ca.
0.2% by weight at a bulk density of Ti02- of 0.5g/cnB. Follow ng irnterim
'storage in a silo the bul k -pigment containing water vapour is conveyed

pneunat i ché Wilih® ahtl eASEnNE:HIRRLI B&ing FkMoMIARS bhgs BigoB@BHaKLAHt 3 fhel S 150
n8 per to Ti.02. The, wat er con%gg(tqjof as _phase.is ca, 1 % by weight,

ne the gas. .
whi e t haPgAMUK WEiRPE AE s g3s58US graeRt- Repehvity delptiveciqriesifiuahbparts ofa
0. 2% Theoggenphaseentsd 9ARBERI S the MW tillRy tBntberatdret he filling silo, from
which the bags are filled. The tenperature of the gaseous bul k pignent at

_ the time of filli ng in paper bags is 110C. The conposition of the gas
phase bet wgenjet hetrebinfAilRRY thadiRSitd Nexhibits PaR&lentodms iparticikd %abicieimat N2,
23% by \/\5 ht. 82 5 January 2006 19 The filling and ventil ati on- behavi our
during fifPPHEPHY- t he bags is poor due to the |ow bulk weight of the .
gaseous bul k pignent. As a consequence the pallets have an optically |ess
responsi ve appearance A Filli g_% in commerci al Ié/ avai.l abl e pol yet hyl ene or
pol ypr opy?@&’ﬁ&g@omaﬁ'ﬂeﬁg e prstiratedand gried Hanting HioxdRRigEeHr e
Exanpl e Sploaacaipdcabidirty ©14AEBHE)Art 8 MeShiskd #84 Sda ek @il ed titani um di oxi de
pignent produced according to the prior art is mcronised in a steamjet
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 separétion of the bigmenf 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 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 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




"The product-steamratiois | : 2.2 parts by weight. The tes‘ger%pyi@ of the
steamis 260C. Ca. 1 00 nB per tonne Ti Q2 conveying air Sced
.together with the pignment to be grountPto the steamjet mll. The
~tenperature of the pignment-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 -bulk pigment containing water vapour is

ca:. 180C. Following brief interimstorage in a silo the bulk pignent

cont ai ni NPhe wah@ énd’ﬁé}ﬂuﬁtsoh DR IRMNG MAHGBY tHeaddgy id Qodrfa@eb@%l ibg bachi ne.
cool ing of the titanium dioxide, 730 n8 of conveying
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the fill |mgssg§pen3;ﬁégms&m;{a@ the bags are filled. The tenperature of the
gaseous bul k pigment at the time of filling in paper bags is 60C_ ®
Separation of the gas phase is conplicated on account of the large quantity

of gas. @hy s @ammie@agl Avall 96 pbivbieHEo |p@P§(bﬂ>©ylléﬁé bb?éf% il ipbs&iBIa dpe
correspondingly enlarged filter surfaces are

delivered and f r‘réﬁ/ﬁ
avai | abl e ‘FCGPmr‘g i95 t?iU%?raW%m the conveyor gas. Claims: 1. A nethod for
direct cooling of fine-particle, pulverulent solid substances of increased

“tenperatu ition of a coolipng agent and subsequent filling in bulk
mat eri al %éfw%/ f@s COpRaFalive ExpERlg): .%%Pﬁ%ifeaae% g idrigd Atpeim diomdei %Wﬁﬁnta)

ei t her ongro@iice®dceoftiiid ©HeObridrit i @litroR@ed FONSRBFGEL @@Ses b) or a cold gas
or gas mxture, which i1s created by neans of one or nore different

"l owboi | i ng, condensed gases or a cold gas or gas m xture, which is

pr e- cool ethdprodesnGeth afi® 01 : M2 artd iy wsigAt TheueRBiltig of I gRARER gJases
i's introduce g to a uagltlt of solid substance presenti n%@an averagqe
sing an
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chrom um ade- pr oof pi goent col oured pignent, a netallic
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2. The method as clained in Caim1,. characterised in that the
fi ne- par t YRPPHY 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.




pul verul ent solid substances have an average particle sizes %il §O(;6han 5.
pm preferably less than 1 pm 3. The nmethod as claimed in aim1l or 2,

.. characterised in that the fine-particgphe, pulverulent solid substances are
- lled prior to the procedural step of direct cooling. 4. The nethod as

- .claimed in any one of the preceding clains, characterised in that the

fine-particle, dgulverulent solid substance are pignents, which are cool ed
‘directly by ad Bish of the cool i ng agent between-the procedural step of -
steamjet mlling and the procedural step of filling in bulk.mteri al
packi ngs or nobile bulk goods .containers. 5. The nethod as clained in
Claim4, characterised in that of the mxture of ~ground pignent and gas

phase cont ai Nk NBethBd G6r. YRERD WooRi® 2L Fhel RN, AluRleYulditt &iid siiseaeb & m | 1ing
a part of th%%jgas phase cont aij nlrﬁl’g wat er vapour is first separated from a*
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filter, magnbhRokhie cﬁé@@fé‘ﬁsa@lngﬁﬁrﬂ&ofﬂﬁ a§@RIc8ehphYingli rect -cooling by neans
of the cqoli gegtpsgent . The method as claimed in any one of the preceding

cl ai ms, ¥har PREY Mere d('ffﬁi?"tt'%' eleg.igdeediagded for direct cooling |

has a tegper adriyf ®iddad strittrd Ghich is BFRt&RS %&aﬁﬁ&%nbhﬁ%m@@ﬁer@ﬁd
particularly preferably |ess than -40C. 7. The method as clained in any one.

of the preced? é’oﬂlf‘%l‘??é'de%ﬁ?grgééf’%rl sed in that the fine-particle,

pul verulgnt sgld dolatd%%t@"ﬂg‘@smfﬂfref ivhichng prélcBolbd by BhSrsabt BRE b Rbste OF
nobi | e bul k go ontajners are conveyed pneumatically and the gas used

for the pne r?'lﬁ‘?:"&HQ@W f§niensgd@dses cool i ng agent for direct cooling,

wher eby i hit®dgast to al diantity @OL SR SbERRcd Pre@OMinatdn MMetdye! fiftidid Si8e BRIkt Cl €,
pulverulent . solid substances _either indirectly in a heat exchanger by

means of "#bad HBY Pf‘?ﬁ%{abwé?ﬁ?em%%ao HHEEANRYISing ?%@Pf%?”ﬁy‘” JPRUE PIYBIENH N one or

nore di f;a‘aetro@mr fitaMiiO tlokdaig, BANEBAS CEhiBAMAR - oxide HBLASS AT ShReRBds i N any
one of th recedl ng clains, characterised in. that the cooling agent is

added i POIYTThEIEHEI § PP RIBTAG. hUAENE. RESHEREyPTEOWT-of OO of 3
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any one of the recegl ng clainms, characterised in
_ sensitive compoun

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




that gaseous ni trogen or gaseous carbon dioxide is used assqglgiabnmoggent
10. The nethod. as clained in any one of the precedi ng cl ai s,
characterised in that liquid nitrogen or liquid or solid car_bon di oxide is .
used as cooling agent. 11. The nethod as claimed i'n any one of the '
precedi ng cl ai ms characterised i n that the fine-particle, puI ver ul ent
solid s ne e t hi.n brie peg! Xin
‘with thép ecé%t I nd) @5 nqglb %;./é’%as cff s‘fcoﬂ? nd];g?re e?%hht?r @i‘ggbéfeas&’og&
The et Ipiginerds sleadaokedl byrdi@olcantieg bf ntelaespfttae@doln@ agemt.ns characteri sed in
that the fine-particle, pulverulent solid substance is cooled to maximum
- 100C, preferably to maxinmum 70C, in particular to 5 60C. 0 13. The met hod
as clai |6ed i Mhanyiethne asfclsimedpn evgdinegoftihai precediitariatts rdngeagtarised that  t he-

cool i ng ty 0o ®
tr anspo B%ncog"'lbgaﬁ%e'ﬁu&%go%f)ﬁ@g (gtf &?cﬂKEﬁa%ga g@rﬁ érg{ué, Lt Jf@efrh % 9 solid
subst- anpeeferlabfydess thhte—é@’m/eyd pgrttgalsriy:pmwlm@s tlwm@‘,’c with the solid
subst-ance. 14. The nethod as clainmed in any one of the preceding clains,
characterised in . that the cooling agent used for direct cooling contains

1 ess thdn 0. 006Imgthed sshofaimessn aoly avet of tharmtedadinghtlsina chateetediesd joi nt  of

th d
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~ pul ver uhebile mlh goasigbennéavagrs iase foohvayeddi pneboiakicajiy aatsl {acddsnggedi for thear t j.eul ar
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- char act epdls@dprion tot hentatthwits dhe dfi rmaibwtidnceulivsrutampmdliédsuﬁstamcemeeﬂbeol i ng

agent a t *Bui! goods
packi ngnﬁiﬁgbtydg%pﬂh&égx%{gt &eﬁﬁ} ﬁ?h% of Bmﬂmgar%&é& %rr@g s’k t han 20%
by wei ghjeabn ekgugeor, mpneeﬁfﬁfam1w+b@tilsgt¢mderlﬁ%ga)%es wei ght of oxygen. .17.

The nmethod . as clainmed i'-n any one of the preceding clains, characterised in
the solid substance is supplied with the cooling agent and filled in a

bul k maBer i alfhpauithod) as Céalmladtihamymmetﬁdhbmr&ceglmgddalpm Ichagctehieedjéis phase
bet Wee”uﬁ %&WQE? it a%%:&&e%%n 1§ U "ﬂﬁ’gﬁ( @pg&ﬂﬁgrﬁehﬂla% BhldyRgeR thed oxygen

of nor e y of nore
fine-particie, pulveru[ent 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- parttcle 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 '




18. A device for carrying into effect the nethod as cl ai mefl Januagg3006ne of

the preceding clains, whereby direct cooling of the fine-particle, '

pul verul ent solid substance is carriéd out after steamjet nmilling,

conprising a reservoir for a lowboiling, condensed gas, an insul ated

. connection pipe between the reservoir and a supply pipe - for pneumatic
conveyin of the.fine-parti.cl l,ver ul ent |id substance, a .nozzle for
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cont r ol centect withghe ablidgibdemicee; characterised in that the conveying pipe is

assigned a steamjet mll and a separator separating the solid substance

‘and the steam arranged after the steamjet mll in the direction of feed

_and bef o4e aThagesthed dewlal@ed in any one of the preceding claims, 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.

15. The method as claimed in any one of the preceding claims, characterised in
that the fine-particle, pulvert_jient solid substance is filled 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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