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Met hod and device for heating and cool ing food
products Description 5 The invention relates to a nethod
for heating and cooling, such as for the sterilization, pasteurization,
dryi ng and/or roasting, -of food products, such as nuts and beans, for
exanpl e whol e W9EBMPhed peanut s and cof fee and cocoa bean®CTMNINGHIP2I8i ng
br.i ngi ng the raw food products i nto cont ac1t with a heated granul ar
material, separating the granular 10 material fromthe food products after

the heat transfer fromthe heated granular material to the food

products, and the subsequent cooling_ of the, food products.
Such a method is disclosed in Br%@&%&%ﬁ%@%&ﬁw 1, 530, 784.

Thi s di scloses the roasting of coffeedbihansfoRbarddustsng t he 15 bringi ng of

the green beans into contact wwth a solid, heated material, whi ch is not
a fluid, which is inert under operating conditions and which gi ves up
its heat optinalRe§HIEtLPe green beans, the subsequent separation of the
heat-transferring material and the beans, and the final cooling of t he

hot, roasted coffee beans wth wa oW n

as a result of f E9F the stasildzatigng Pastavsizatione dryipgeand/an spagtineu ofFi food
whi ch has been sepaidteeuchi® hits &t befhshefis exdmple WhoTk ahd @Fufinghpeanuts
separation and cRvewsd. a8y GhA Oendls HE L OLL e D 80N S0a products

In the roasting process described, gdses are releaSed, Such as B=at er
vapour, hydr ocar¥$asCortRFY Kityafeatedh spvias naperich, sopapssing the grroular

system as proftesat&iialSt:¥mSthel oS BECEARE: HBEUIS tid) hbdt QE Ao 706 Xhé AeSted
and the rel ease of odours ap% golﬁklut nss into the _environnent
2SR5 eP°

In addition, in TABEFORRREE {BFRIYAES A TiiPaFrRsgavent cooking. PE &by
affected by the foppirpdadtswat er and air for cooling the roasted 30 product.
In practice, it is foundyuthal nstiol & GORMLEMA BS RCESSHCANARY sPEcification

1,530,784. This discloses the roasting of coffee beans, comprising the

d coffeq beans. Saj ' 0% $bbsng2Q
i 18 b kg G0 Ak B Sl B Yl B B

15 bringing of the green beans into contact with a solid, heated material,
which is not a £luid, which is inert under operating conditions and which
gives up its heat optimally to the green beans, the subseguent separation
of the heat-transferring material and the beans, and the final cooling of
the roasted coffee beans. Said cooling takes place by spraying the still

20 hot, roasted coffee beans with water and by blowing air over the beans,
as a result of which the husks can also be removed. The granular material
which has been separated from the coffee beans is reused after each
separation and conveyed to a new charge of gfeen coffee beans.

In the roasting process described, gases are released, such as

25 water vapour, hydrocarbons and inorganic compounds, which escape from the
system as process emissions. This escape means an inherent energy loss
and the release of odours and pollutants into the environment.

In addition, in the process described, the product quality is
adversely affected by the supply of water and air for cooling the roasted

30 product. In practice, it is found that such a cooling process cannot be
regulated with sufficient hccuracy, in particular as regards the
regulation of the moisture content of the product at the end of the
process. As a result of which a sufficiently homogeneous cooling cannot
be achieved and an a: least unsatisfactorily reproducible product quality

35 is achieved. ' _

In addition, the cooling of the still hot, roasted product with
water and air means inherent energy loss because the heat extracted with



regul ated with sufficient accuracy, in particular as regards the

regul ation of the noisture content of the product at the end of the
process. As a result of which a sufficiently honbgeneous cool i ng cannot
be achi eved and an at |east unsatisfactorily reproducible product quality

35 is achi eved. In addition, the cooling of the still hot,
roast ed productWoPedBod8 water and air neans inherent energy |EINISeO®R1SeC
the heat extracted with WD 96/ 38048

PCT/ NL96/ 00215 2 t he water and

the air escape fg%rq”;&g SYSEEM ;- escape_ from the 1 ctice, large quantities
of air appear to be necessary for ol I ng ac%or ing to this known

process. Al this air ha¥ P’t’f“’&é""l'ai’(%ﬁ?el‘h‘anﬂtlﬁécj’ft roteReaa kP be seerAsgey for
whi ch requires sedoléiy eccorsiiag ltatthaasmbed pkbeess. pllpode i Kds 6ebaNEhkan in,

appreci abl e quangdgt Yﬁgﬁ%ﬁ%s&ﬁé’rgwehﬁzch r&{&?fé}t kQftable :.nsiﬁllat:.ons Ror c};he

certain amount_of water |s always present in yst em wh

for the known FreRYf88°e YH<S feRag %PP@'§°’§36ﬁtq“éﬁ?ﬁt§s‘ffoﬁn?ﬂgytﬁr?€ their
conponents i n sabgratizinem 10 : The obj ect of the |nvent|on is to
provi de a nethod and a f n cool i 00d,.pr o

such as peanuts and cof %ég%% n amg%tcgg "Bg%nés %ﬁ'a%%preﬁ%ﬁg ﬁ*ge '&hmh

experi ence the abbpeefkder dhecdknown #§%a@age@tﬂobalﬂgéswtmmm Of the

This object is agdiponedfts Are@idbfdtenp the present invention, in 15 that the
f ood products re cool e ranul ar_nater i | r.st

0
conveyed to the product dlfhl%y%bé‘ecocﬂf %’ PR PRV e?é”l’eglb‘m and 3 Argeyice
the cool i ng. The enpeakine rind gfocding é‘PRSiI aﬂ’Odma’(tSerﬂ&lh amkeanuth@nd coféed iang

pL ocess Si nrp:c e tébc&arﬁéﬁnﬁptwhﬁéh azlﬂioazdlhd &&g&@@l&pei?eﬁéégghéﬂﬂvﬂﬁezné:mﬁéass and
the escape of ga n_be considera r.educe n addition no

sprayi ng of wat e?%% aanttag%sg eds Whi ¢ K*%Voi ds an uneven cool i ng
occurring-and/ or water b'@ilﬁwbasgbﬁbé?hwwh@cm@dmtwtti%ebnregem.ﬂ déuveption, in

cool ﬁd pr ogucts uﬂa:tctheetﬁﬁ:bﬁo@efsal’aeé leyoteaviey aeﬂissaﬂ%?@iaagmuﬁaﬂeﬂﬂluaﬂf&;
on the product q i 0 rence, Q orr05|

prevented in tha%ar%}%/évaféé&e?géj &b tq% %%Qandg%s I |%°fc[f% a(r:"(l)n ﬁ a‘ser%"m
possi bl e occurs. affes Wamﬂlm-na*@rmhmt Riop erepdar meawémlﬁeeeﬂhe

cooling process simple to carry out as a closed system, so that energy
loss and the escape of gases can be considerably reduced. In addition,

20 no spraying of water has to be used, which avoids an uneven cooling
occurring and/or water being absorbed by the product to be cooled or
cooled product, which effects generally have a disadvantageous influence
on the product quality. In addition, the ocqurrence of corrosion is
prevented in that no water is supplied and as little condensation as

25 possible occurs. The granular material has properties and a chemical
composition which are such that it does not react chemically in the
cooling process with the product to be cooled, it easily absorbs heat
from- the product to be cooled and does not give up any water to the
product to be ‘cooled. Preferably, the granular material is a porous

30 material, so that it can contain, for example, water as coolant.

Preferably, the granular material is reused for cooling the

food products. Consequently, a closed system is possible, as a result of
which process emissions can be treated further - in order to remove
undesirable substances or to burn them and prevent the occurrence of

35 undesirable odours - before escaping into the ambient air, and energy
loss can be min;mized. Some material saving can also be achieved by the
reuse of the granular material.

According to the present invention it is not necessary for the

roasting process and the cooling process to be strictly separated as



conposi tion which are such that it does not react chemcally in the
cooling process with the product to be cooled, it easily absorbs heat
fromthe product to be cool ed and does not give up any water to the
product to be cooled. Preferably, -the granular material is a porous 30
material, so that it can contain, for exanpl e, water as cool ant.
Preferably, thWOA6#BMBar naterial is reused for cooling the PCEBRAGEN0215
products. Consequently, a closed systemis p ssi ble, as a result of

whi ch process enissions can be treated furth - in order to renove
undesi rabl e sub§é@9§§&n9rﬂws Ri#r f-ah B4R amr%levemco}mgoe&téf.é es‘e:ﬂf 35
undesirabl e odours - before escaplng into nbj ent _aiyr,

| oss can be ni niTPEIP™ % FEETIPE 1Y r’sa&v??’i’g ?:z?ﬁ°'516§8 ‘6‘é°’é€ﬁ| E‘V‘é‘ﬂ“ the

reuse of the gr awitizhle e dhe aloasting and the cooMipg midnwiy twd bhanspr ciherpartial
i nvention it iSgeRirafiRACSH ehe ger:'iulTaPemater{aQaﬁhbH&spﬁé&aeﬁér A€ oBsiag Ve Bk
process to be SEFICt|

PCT/ NL96/ 0021% ood prc}éucs:t(:asp %:rron;[ 'etge t?len roasted foo\é\%rogucts 1§ suffxq;gxbtdr ﬁ% bﬁ.@

f1 ows "of granul pessibiertpaise ¥heconstpatatied drapularesstetial inrtherddoding of the

granul ar materi ab,338 f6a POXiAEd Which is emnently suitable for the
- roasting and the cooling of nuts and beans. The parti al separ ation of

the granul ar materi al ecBethed aceaTdigs §onghe 85%%‘3%9“’6?“"(18@ TSP YD PR S
fromthe then reasingdind pelhtpsroducti®e teasting pfdcesd anditheetddding ppassbl e to

use the unsepgraLid gf %%H the ’%Eg& @Lnéug%:%:%ﬁ &ORJF]dwﬁgmleho&J‘%nd, ih %ﬂf‘éh;:ooo'

prOdUCtS accor e presen I nventl on
results in ener QWPare%&%‘héh?‘h meghogh yiyieht IPeE oty Higdpda gr pigteies apartig
cool i ng process wiftecgds arextnamti.h tzhedmemgytmnswmtmommfmkmmmﬂtﬁusds

and, in parti Cu'iﬁéxneratlsg ma{t’f‘ed Wx.legs tﬂs‘i‘&s ghoghdél\’gl A %xmgt %QQLQ i

|ncludes a part wast e- gas trea ment I nventi on

provi des t her naF‘“’p’if?? in totap cis,SEEkY epLYORS ttHe125r‘ER9‘€§§edeH’rt§’sF’Eﬁ1§“°“Fhﬁefé‘ﬂ?ﬁxnt
of exhaust gaseghé dobamountdnvt igeamilar tnatatial Scompaded withytht/ahannt? W Cpreested

with the known an Qds. 5115eglpc?s ltRé_l" %HRH@L? oh a%%%“%ﬁn@a@@%%&%@h SPQpéiJa?Pe:

with the anmounts as regar I n a nore
conpact desi gn, eESFer&a% FaF¢e Pt thee&’&aéFH!ﬂ P%‘?"Eés mggnsy, h%eﬂeﬁ%lgl ofy the chelce of
nmeans, dependi NGrasulbhaatdrial candf dependingnoil dle Toée chade Asslied eferilixify on t he

free space neec’%@o&&'{: JH.dX&:ngular material. Less energy will then be absorbed by the

20 means of the system itself, which means a reduction in energy loss. A
small thermal post-incinerator is sufficient. Although the method
according to the invention does result in more system components than the
performance of the known methods, the lines are of much more limited
extent. )

25 According to ancther aspect of the invention, the granular
material which has served to cool the roasted focd products and has
consequently been heated is conveyed to the granular material which has

' served to roast the raw food products and has consequently been cooled.
Consequently, the heat which the granular material has absorbed in the

30 cooling process can be given up to the granular material which has been
cooled in the roasting process. This reduces the energy loss which would
occur as a result of allowing the cooling of the granular material heated
up in the cooling process and the heating up of the granular material
cooled in the roasting process to occur separately from one another.

The process emissions may contain various chemical
substances for which it is undesirable that they are discharged
into the ambient air. It is possible to convert the undesirable
substances into other substances which are not undesirable or less

5 undesirable by incineration or post-incineration of said process



product and granular material. Less energy will then be absorbed by the 20
nmeans of the systemitself, which neans a reduction in energy loss. A
smal | thermal post-incinerator is sufficient. Al though the nethod
according to the invention does result in nore system conponents than the
performance of the known nethods, the lines are of nuch nore linited

extent. 25 W0 96/3848 cor di ng t o anot her aspect of the invent PENLGNE21S
gr.anul ar mat eri al which has served to cog t he roasted food products
and has consequent |y been heated is convéyed to the granular nateri al
whi ch has served to roast the raw food products and has consequently
been cool ed. Conse uentl t he Iar mat er i al has
absorbed in the 30%E§BTIR #o’cﬁeg‘éer@g?reog"ﬁ"g% Be't h%‘"'dr??éﬁé’?g mat eri al

whi ch has been odouns @écamng Hate @stemgrcgmemes»s thelprodugdon dacthigyener gy
| 0oss whi ch woul d wh:.cﬂ%%réﬂ‘%r@p&&ﬁiék& qh ?Art%lgg EH%QO;%E DhoOhnd he

granul ar material heated he coo rocess and the "heating up
of the granul ar mefeeting of ““tEc?&Fe‘i?aPﬁ t Ree PB%%‘PF?P@‘EE?%E%%W@"SC@GF*’
separately fros ongsiagQqidd€rincineration means knoﬁﬂ&oprmeliﬁ'p&’é Ssi ons may
contain various chem cal e h i r.ab t hat
t hey are discharged n?mcgﬁﬁﬁgﬁrwb& %Tocgés m’fst%mAs 1%3’& %?’g toqc%ﬁvert
t he undesirabl e P°“’-@t?os’t‘hﬁé‘é‘§*?’ht &0 seResY S%W%éé%i“ﬂfﬁf@ﬁ BficEe§fot
undesi rabl e or | esenisbionsUtdl@hé g@iraab \mat&ialamath Mas Weep Gbatated reeat i on

IngT}s ﬁl:_g 6/}){)8(2:(1?25 reﬁse .15r:omV%Qegxq!agge%l4 Qood products and brm}ghﬁ }gack tfo the

em ssions. |t 1Ps tPRALERINTOH AR TBRELiRG RIPERASNEC QTS LB iEE|heal essentigdlyr s
escaping into the &thé Gramilar Gfatédill BeFIHE eb@ibiha Gicbd k}e device WhitdB odours
are produced, in p , and cooling of nuts and
beans. The post-i n%lghtﬁ!g‘(r;éagt ?‘(l;)napk%ﬁ%ﬁk Q'?ﬁ%%}gg Hy- usi ng post-incineration
means known for the purpodiFeferably, the PmcessB'y‘lﬁ?i@é”e§§$>mqaﬂ%‘5mr@§6%ss

em ssions in this yeigesidrei conveyed fO8S¢dM6n siyftendsl bbsdindiNefauR ek

post -i nci ner at,ed pr.oce tQ ranul materlal whi ch has
been separ at ec}(?’for{'hls éesults infarng% %Qforno?afsitg% "%S%Sd pr uantds ana br ought

back to the 10 be@ﬂlﬁmﬂ#glwl!‘ﬁen Re&SiklRg Sor thadsan petigrweenam pavingats
essentially achieved.

The present invention also relates to the device for the
carrying out of the method according to the invention.

20 Said device contains a section in whiéh the roasting
process takes place and/or a section in which the cooling process
takes place and a section in which the post-incineration process
takes place. The invention provides means with which emissions
originating from the roasting process and/or the cooling process

25 are post-incinerated.

In connection with the reuse of the granular material
which is used in the roasting process, the section in which the
roasting process tzkes place comprises means for roasting the raw
food products and means for regenerating the granular material.

30 Insofar as it is undesirable that the granular material remains
mixed with the roasted food products, the section in which the
roasting process takes place comprises means for separating the
granular material from the food products.

In connection with the reuse of the granular material

35 which is used in the cooling process, the section in which the
cooling process takes place comprises means for cooling the
roasted food products and means for regenerating the granular

material. In this connection, the means for cooling the roasted



to the granular material before escaping fromthe device. This

achi eves an appreci abl e energy savi ng. Preferably, the
process eni ssions fromvarious process stages are conveyed to a conmon
system of post-incineration neans.. 15 This results in a limtation of the
means needed and nmakes efficient insulation possible, so that an

opt i mum ener gy WR6/38848; s achi eved. The pr S¥dNLI6/0021S
invention also relates to the device for th% carrying out of the

met hod according to the invention. 20 Sai d device contains a
section in which the roasting process takes place and/or a section in
whi ch the cooli ng process takes place and a section in which }'EH'E

post - i nci ner at i onfPAGEERAYCts may (coptain feaps foF BiXiAY FRe| FAPHEAS\IAFEE Heans

wi th which em ssi ams the roastedgfedt proguésom t he roasting process and/or the

cool ing process 25 are Rkl UGl f1CI2Aksirable that granulad HafeR3dPCLI 0N

with the reuse of the gra mat er | I S used |ntheroast|ng

process, the sect Fefping migpd withdhe cooled;5e9d Hff%‘FE%e%e {#eRiden pinyphich
conpri ses nmeans f @he (cO8EIngNErocbss talkkds placel @mgriveaduahs maohmﬁanéam

regenerating the gr amiagrmagartlgil&lom t%g %?oagti%ﬁgggdd&?ed #1 gél rabl e that

the granular mate remal roduct s,
the section in wheetknechion, saidr wsﬁﬂ#gg meee%ﬁl’thfké’s‘”é?%éét%&ﬁ?ﬂﬁ £e% anpans
for separating thecugh dedtedss Qépa'i‘&i:.%hl A héE fcfi'eafﬂﬁd dRbfEHIGE S.

In connection with tahe [Euse oOr]:lezt he 4 anulﬁh ngéuelrl t§ se Wieh is used in
the cooling processp Phes et on 60T | n% process takes

pl ace conpri s¥s neans forT‘Bﬁ)af-‘#%gfqﬂr]eeparatingrEi?fsﬂ%%’“ﬂ%&a?ﬂ‘éﬂhéfg’“ &h8 neans

for regenerating thest@ladtibadled food probfstsahay hlkd bBé SmLenedectrhen, the means

]I;CC)[I'/ Klﬁgl(i} 882526 roggéraq“m then takesVQace/i%éggrally with the 5roast1ng proce?s

products may cont @ rtheeeerdifepro¢essngesPretiyeliyul ar materi al and the
roasted food products. According to a further aspect of the invention, the
15 section in which the post-incineration process takes place
comprises means for the post-incineration of the emissions which
are conveyed from at least one of the sections in which the
roasting process or the cooling process, respectively, takes
place. The process emissions can be post-incinerated from one or
20 more of their sources to a greater or lesser degree.

The present invention also relates to the granular
material which can be used in comnection with or in the method and
device according to the invention.

Preferably, the granular material is capable of absorbing

25 heat from, or giving it up to, its environment in a reversible
process. As a result, reuse of granular material can be achieved,
which is advantageous for material saving. In addition, it is
then possible to use the same granular material both in the
roasting process and in the cooling process. For this purpose, it

30 is unnecessary for the flows of granular material in both
processes to be in communication with one another. As regards
costs and interchangeability, it is, in particular, more efficient
to use one type of granular material for both processes which are
connected with one another than to use a separate type of granular

35 material for each process.

Preferably, the granular material is a porous material.
The granular material is then capable of absorbing, for example,

water as coolant without the risk occurring of water being



Insofar as it is undesirable that granular materi al remains mxed with
the cool ed food products, the section in which 5 the cooling process

t akes place conprises neans for separating the granul ar material from
t he cool ed food products. In this connection, said separating nmeans
may be divided into neans for a rough degree of separation and neans
for a fine degrwe9¢88o4s separation in order to inprove the rRGLNLI6®H21She
separation. 10 The means for separating the granular nmateri al
fromthe roasted or cool ed food pr oduét%‘rray al so be omtted. The
separation then takes place int egral ly with the roasti ng process - or
the cooling process, respecti ccordi to a further
aspect of the i nv SREPERETTE &° 1‘3’3 °%°e€‘i PBFe AR RepRs ’f’lﬁé’h 4i3d¥efEtAt i on
process takes pl ac#fect the @ipdictegualeynls for the post-| nci neration of the
em ssi ons which are qQn oelge‘gwmt;%&tan{:esaggn%e tat;e Isaggg HONns in

whi ch the roasti ng process or ) ectively, takes
pl ace. The procesdgatediadi oF$ ma%tbﬁsﬂa#%@h@hmheﬂoﬁtﬁem éhblceﬁ aad nore
of their sourcsgs téluﬁirﬁ&ﬂ%x@&e@&s'&&ﬁéftlﬂ%i%le The granular matd$3Q1 RfagsSent

I nvention al so relqtes tgathe%anu ar pe used in

connection with or* A R Safgc 28 Stﬁgi\j%éanm(?ﬁbraﬂiiﬁ’r ?gasﬁ%s

i nventi on. Ppeteirablyh| § nicippoppusnédldcomeride &*Sll,.@.., clesdl¥e of
absor bi ng 25 heaaom{,ﬁeek e &t Vlbf@méiaal £o®, e:dahﬂeeﬂlll BONWRNITi) N sich as
reversible 9 . Lé|e reuse o %fha [ hmat er| al Cally be
achi eved, V\/(’ﬁ E‘:lﬂ | d‘van naﬁ’élou SRR FppsRhate RREh 1F IRSOFFPETSR, it

is t hen 1possinbthe Pbldﬁséaittﬁee.sameglmalva-rthnﬁperqxainpllmtw PA Tihe

roasting process aﬁéof&rktléﬁ sp&lthm RE QeSfdar E@Eextims RHédeOSSeridis3e 1S
unnecessary for the ﬂ}ﬂ?\ﬁg%‘ﬁés gran ar mater [ocesses to

be in communi cati dﬁl Rssx;xé:beoﬁiasprocessescﬂgdt @s microsieves
i nt er changeabi | i t yfori teliestivienrqparal oﬁlwtamceleeﬂelscf@nt for example,use one

type of granul ar nRikefdedl of di,_kygg;bcagocesses whi ch are connect ed with
one anot her tﬁgn to use a nuI ar Lal _for,_.each

process. IS'?’ E“g%}em%ys?gmmr%r GFaf fd 5 c&f*ngdfy 350
mat eri al . Theatge mful eﬁo #Eﬁtleﬂwal The Qﬂderpfc&bwoﬁ@lsfa%bé‘lﬂﬂbﬁﬁﬂg for
exanpl e, vat fiol ffe ROR}idRdndlhé)NQMn & /AT $KeRC 6N b)) sofichadedlitesi Ng
with a Si/Al ratio of (much) greater than 1. In the IUPAC
mnemonic coding, the following, for example, belong to the class
20 of the aluminium silicon oxides: LTA (Linde type A),
Na,,[A1,,8i,,0,0] 27K,0, isotype SAPO-42; LTL (Linde type L),
KgNag[R145i,,04,]1- 21H,0, FAU (faujasite), Nagg[AlggSi 4,02401- 240H,0,
isotype SAPO-37; FER (ferrierite), Na,Mg,[Al.S5i;;0,,]- 18H,0, isotypes
ZSM-5, NU-23: 5 ¢ Si/Al < 25; MOR (mordenite), Nagl[AlgSi, Oqc)-24H,0;
25  and MFI (2SM-5), Na [Sig, Al 0,4,]-16H,0 (n < 8), isotypes
silicalite-1, boralite, TS-1, (Si, Ge)-MFI. In the IUPAC mnemonic
coding, the following, for example, belong to the class of the
aluminium phosphates which are incorporated in the oxide lattice
(alpos): AFI (AlPO,-5), [Al,,P,,0,0]1- (C;H,),NOH- xH,0, isotypes SAPO-
30 5, S5Z-24.
Modified zeolites can also be used as granular material.
In this connection, the modification relates to the provision on
or in the zeolite, for the purpose of improving the separating
properties, of a metal core, a metal external shell or a mixture
35 with metal powder, in particular, in such a way that the
composition of metal and zeolite acquires ferromagnetic
properties. As a result, the typical properties of the zeolites
are retained, while separating procedures which make use of
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transferred to the cool ed nuts and beans, which woul d adversely af f ect
t he product quality. Vari ous known substances can be taken
as granul ar material. It appears that .material which contains silicon

and 5 al um niwewe80des is emnently suitable. The granul ar RET/NESSH021fny
al so contain netals, such as steel granules, _and/or plastics.

Preferably, a mcroporous silicon oxide (XSi fe‘rr] Jerr], where X

conprises one or nore netals, for exanple A, Bo, M1, Ti), such as

al um nium silicon oxide, alumnium phosphate which is incorporated 10 I n
t he oxi de | attice magnretscodn bessefitle, rémpve cshengrioditegoizpm he products.
incolrpor at gd are talken aSAQr@aafﬂ;earmJoeé,i albtaﬁh&sﬁamt B& udb& adl Granular f
mai nl ys used as catal ysts in nt hesi s processes _an rosi eve or
sel ective renoval Wzﬁ’lfit aiIﬂ Ise%‘lﬂng‘éﬁf’?b%sé FBPIEEARY ﬂng] t(;E"'rmagmé't ures of
hydrocarbons. 15 materials are prefierafilyriseumThe Iaﬁem#a@sucéeﬁnar?es that
characterized by %e%héa@ing procédﬁi‘éé) wiichlmii Led bﬁlﬂaﬁnet-Eh@mEﬂﬂ&l BE dsaas

scal e are forned L o(gf 1 and

I/
silica zeolites "% rﬁﬂ“’t"ﬁ eS?r/aRPf%raﬁ %e”ggf'(f cﬁil'm (ﬁ’rr%Cii cg? t xamp 1M t he
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silicalite-1, borallte S1, (S - MEL

codi ng, the fdfl O\A#‘?'F@n"‘flor Ték‘élr“f'ﬁl §°m’681:’c?ﬁg 3 89?‘?@95:"155%%" 5¥p°t Eg pléstic,
al um ni um phosphat sschwis ,C o eganple pIBYOF and PR Kpdlpropylehe) | dist prederably
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mxture 35  wit h aﬁf‘°’b59\d’§? Sﬁpﬁrbtd’f’?lc’fupéﬁ' 9r?“ﬁ %’ij(m,ﬁteggeé "% at the

conposi tion of metakodmate.zeolite acquires ferromagnetic properties.
As a result, the typical psQp&fdoh$s s@iicdaNfeciend ik @Sken as grahGlairehiatienfsl.

whi l e Separ at ! ng pfn?g ezgg{i%gs Vé@echeaga res:.é'&:sa%tp fc:heuu.cally inert, non-toxic and
25 are used, inter alia, as fillers in animal feed.
Preferably, zeolite A, with which the best results are

obtained according to tests carried out, is taken as granular
material. Zeolite A contains Na,,[Al,,5i,,0,5)- 27H,0. This material
provides the following advantages for the roasting process. An
30 appreciable amount of heat is released during the adsorption of
water vapour which escapes from the product to be roasted during
the roasting process, which intensifies the roasting process. As
a porous material, it has a pore size which is such that only
water can be adsorbed, as. a result of which the granular material
35 does not become "contaminated" by large-molecule compounds, as a
result of which the granular material would not be, or would
scarcely be, suitable for reuse. As a result of the water

adsorption the hydrocarbons are released in'to an atmosphere which
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- 7 - magnet s can be used to renove the zeolites fromthe products.
As descri bed above, netals can al so be used as granul ar material. In
this connection, ferromagnetic and ferrimagnetic materials are
preferably used. The advantage of this is that 5 separating procedures
whi ch make useW&k%@8Bets can then be used to renove thePGTARIOGRIS
material fromthe products. Exanpl es of such ferromagnetic materials
are steel alloys, nickel alloys (alnicg) and ferroxdur
(BaO-6Fe[err]Jerr]). Exarrpl es of ferrimagnetlc materials are ferrites
(XFe[err]derr], jn.wi,.c ych as npl e My,
Ni, Fe or zn, tratfe 1ﬁ‘ér’?‘é’ ﬁ%‘&ef o‘%’ﬁ‘ffe) '?hﬁgr’r?efgergetwarny HavoutallP xS o'
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As described abov®f SHRUMET matesial Atheryige d§*§ﬁedaés gﬁ“ﬁf’ﬂﬂ‘&‘?t g caupe thej o) .
I n this connesti Opxocasseat proesdds ikhin tihpcbanhdgdyasdriditions setsuch as, for

exanpl e, PVDF and PP (polyp i%%yh%@ldeﬁtk@r?Jl%@il?\gyadivantagg%%qﬁ T’hem cal

advantage of this is that a wear resistance
resi stance are obfSARE Presesfpl éskq;ﬁﬂg&ehzaﬂla%em geplite A %ﬂnea"'?s@FPcﬂ’l‘ and
pl astics with "ensgpreetbblel ametnitost alter charagﬁ@sulaSOfZanhethéasealtt of whi ch

said plastice Nave.QdyAnadegus Bl WEN Firekines as KERALJ Uhd B¢ A8

separation of the mat er |
Preferably, dIPIic#yetmiear I“S'théRbﬂ a% agF%ﬁ*ﬂéu’Fatﬁ graléer gpss of granylgs
zeol i tes are heat matReist agtsufshﬁaincabldaﬂrﬁea&,thaoamtmg proxésk #dthindfie Used,

inter alia, as fi] ‘%) | | e%! Preferably, zeolite
A, with which the °rn§s rl:t gglate 8 bbt ai ned accor di ng to tests

carried out, is taken as Bpcapsq #ery small amgpeks af exbanstigas, /coppined wsh
Na[err][Al [err] Si fiey chédent rdvpfuetisr ¢ ékhatict |das, HieSrdTaagai Bth from ther ovi des

the ol | ow ng5advaRueRags ol leck a" A28 LRGP BRacell o3 oA SE1LRD! ©

anount of heat Is releds sor er “vapour
whi ch escapes frohf% RE Hreehite. tb’hft)é’all’%s?‘é’&e%ﬁ}ﬂ? fgn be can‘@ﬁb opb ¥t i ng
process, which i ntesisai |pe»5t-t:heureeﬂslonngiw QCEEIRtivy small sanmﬁﬂus

material it has g,Rore size which is such that only
The steel spheres, silica zeolite and zeolite A mentioned

20 as granular materials have mutually different properties. Unlike
the steel granules, the zeolites have a porous structure, as a
result of which they can adsorb water. Zeolite A can only adsorb
water, during which process a high heat df adsorption is released,
while silica zeolite can adsorb, in addition to a much larger

25 amount of water than zeclite A, also all sorts of other substances
because of its different pore sizes, in which process virtually no
heat of adsorption is released. The differences in properties
result in different performances. The choice of material for the
granular material is therefore dependent 6n the various

30 performances desired. An overview of the characterizing
properties of the three materials mentioned is given in Table 1
and of the advantages and disadvantages in Table 2.

In the case of the method and device according to the

invention, the starting point in each case is spherical granules

35 having a diameter of between approximately 2 and 5 mm., It is not
out of the questiog that the use of granules having larger or
smaller diameters or grenules having a shape other than spherical
vield good or better results.
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not becone "contam nated" by | arge-nol ecul e conpounds, as a result of
whi ch the granular material would not be, or would scarcely be,
suitable for reuse. As a result of the water adsorption the
hydrocarbons are rel eased into an atnosphere which WO 96/ 38048
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wat er vapour, which is energetically favourable for the t her nmal
post-incineration of these vapours. As a consequence of t he rel ease  of
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cool i ng process dsab-trassferripiy bidface, thelSwellf tﬁnezef)lﬂhhegrahhﬁar\/ﬁmldial
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relatively small structu e st Heres
silica zeolit'& arkf ?é%lcﬂ%’lﬁt’l?éﬁt‘ie&ﬂ%?f 59 thed“?%r%n@ﬂ%i‘ﬁ‘lﬁfat“éﬁr&?]s have
nmut ual | y di f f er encompamedewithethe mads okehe prodﬂidte wHiek|ragiaiisl mmesédire to
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water. Zeolite A can cife?asor wat er, ur|n rocess "a high
heat of adsorpti off F&Piee? FQEiPe roasting, process IaPEe%anﬁﬂlPt% fe’a'th&d%‘Biﬁ’g in
addition to a nucirokcessger 25 anount of water than zeolite A also all

sorts of othgg substancegye possﬁﬁ?ﬂ'ys@héﬁ gi'éﬂ%lgri hi&L g0 2oL Ge8lles 1N

whi ch process virtually no
grooves or cavities in the products, referred to as inclusion, has

been investigated by carrying out tests. In said tests, it has
been found that coffee and cocoa beans and peanuts are sensitive
to high mixing forces, with the result that product damage occurs

20 and the risk of inclusion increases. In the case of coffee beans,
a small degree of inclusion of the zeolite granules having a
diameter of 3 mm has been observed. In the case of those granules
having a diameter of 2.2 mm, no inclusion has been observed. The
effect on the occurrence of inclusion in the case of granule

25 diameters greater than 3 mm could not be investigated because said
granules were not available. It is expected, however, that
inclusion can be prevented by a good choice of granule size. 1In
this connection, surface smoothness, particle mass, stickiness and
the degree of product damage play a part.

30 To heat the granular material, it is advantageous if said
material is polar because it can then also be heated in a simple
way by means of a generally known microwave oven. In addition,
the heating can then be accurately regulated in a simple way,
which benefits thé product control and, consequently, the product

35 quality.

' To separate the granular material from the roasted or
cooled product, it is advantageous if said granular material has

magnetic properties so that the separation can take place in a



heat of adsorption is released. The differences in properties resul t

in different performances. The choice of material for the gr anul ar
material is therefore dependent on the various 30 per f or mances desired.
An overvi ew of the characteri zing properties of the three materials
mentioned is given in Table 1 and of the advantages and di sadvant ages
in Table 2. WO 96/38048 In the case of the nethod and devi crcERe/HO6d159
to the i nvention, the starting point in each case is spherical
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tests, it has paftgefe fs@wdstéieaa&ef{rﬁs wald ﬁﬁ&&%rasa”&eagaegﬁaém S are

nsitive oh| h Xin orces, with the réesult that product danage
sensit 15 fgyeénz grylng out’ the tests and the granule szgg is g

ocetrs variable. The speed of separation is dependent on the number of
separating steps to be taken. This speed can bé of the order of
magnitude of seconds in the case of separation with magnets and

" the use of vibrating screens. '

20 The invention will be illustrated in greater detail below
by reference to the accompanying drawing, in which some exemplary
embodiments are elaborated.

Figure 1 shows, in diagrammatic form, the device
according to the invention in one embodiment.

25 Figure 2 shows, in diagrammatic form, the device
according to the invention in another embodiment.

As is evident from Figure 1, the device according £o the
invention comprises a section 1 in which the roasting process
takes place, a section 2 in which the cooling process takes place

30 and a section 3 in which the post -incineration process takes
place.

The section 1, in which the roasting process takes place,
comprises means 4 for roasting the raw food products, which means
4 may alsoc optionally comprise means (not shown) for mixing the

35 granular material and the food products, means 5 for separating
the granular material from the food products and means 6 for
regeqerating the granular material.

In addition, said section 1 comprises lines 7 for



20 and the risk of inclusion increases. |In the case of coffee beans,

a smal |l degree of inclusion of the zeolite granules having a di anet er
of 3 mm has been observed. In the case of those granul es havi ng a
diameter of 2.2 mm no inclusion has been observed. The effect on the
occurrence of inclusion in the case of granule 25 dianeters greater than
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avai lable. It is expected, however, that i ncl usi on can be prevented by
a good choice of granule size. In t hrstonnecti on, surface snoot hness,
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steel balls fromthe produ means oOf magnetic
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and by various su or ranu?es t he
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Is |l ess than casSe of cocoa I'OuUS subsequent
screeni ng 15 incinerated in the section 3, which have prevxously been conveyed

to the means 6 for regenerating the granular material, and lines
13 for conveying the emissions produced in the means.ﬁ to means 29
for the post-incineration of said emissions. If desired, granular
material can be let in or out of the section 1 via lines 15. Line
20 16 indicates that, for example, natural gas or electricity can be -
fed in, for example, for an incineration_process or a microwave
oven, respectively. .
The section 2, in which the cooling process. takes place,
comprises means 17 for cooling the roasted food products, which
25 means 17 may also optionally comprise means (not shown) for mixing
the granular material and the roasted food products, means 18 for
separating to a rough degree the granular material from the cooled
food products, means 19 for separating to a fine degree the
granular material from the cooled food products and means 20 for
30 regenerating the granular material.
. In addition, said section 2 comprises lines 9 for
| conveying the roasted food products to the means 17 for cooling
said roasted food products, lines 21 for conveying the cooled food
products plus the coranular material to the means 18 for separating
35 to a rough degree said granular material and the cooled food
products, lines 22 for conveying the cocled food products plus the
granular material to the means 19 for separating to a fine degree
said granular material from the cooled food products, lines 23 for



steps are necessary to limit the product |oss because their particle
size is situated in a wde range around the screen size 15 enpl oyed in
carrying out the tests and the granule-size is - vari abl e. The speed of
separation i s dependent on the nunber of separating steps to be taken.
This speed can be of the order of magni t ude of seconds in the case of
separ ation w t hwosghss and the use of vibrating screens. PCINL96/00215
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35 granul ar nat eegederated ¢tppuimpuaimErdalce shemeans 13 far cedpag &he ng
the granul ar mat erbaliehr ot foabf@dsdy eplUCES d@gﬂege%@ﬁmﬁai'%terial can

regenerating ‘the granular naterial , addi tion, said
section 1 conpris&®® 1§tndy o7 ™y °f the se°t1°anV9%/138?ﬁ1§7 The linés 28
PCT/ NL96/ 0021%0 indicate that, for example, cooling water can Hel fed to the means

conveying raw foo%p&{&d}:'&.{o%e& Qr&@%hﬁ%@@er”ff&%oéﬁﬁétéh@‘?gr%ul%@' fhterial. [ 8W.

food products, |ines for conveying the roasted food products pl us
the granular materi al to Thfe TR E?nflcﬁ°°§’é'1§a?faﬁ“h§a§é’lrdr°35ted6 ul ar
materi al and the rcovedicts, frespbcpivdyciay, tdkenpisce® ihobatches or in a

continuous flow. The means 4 and 17 for roasting or cooling,

15 respectively, the food products may comprise, for example, a
column containing a stirring mechanism or a drum. The means 5, 18
and 19 for separating the granular material from the food products
may comprise, for example, vibrating screens or separating means
based on permanent magnets or electromagnets or for electrostatic

20 separation. All this is dependent on the type of granular
material used.

The section 3 in which the post-incineration process
takes place comprises means 29 for post-incinerating the emissions
which are fed in from the sections 1 and 2 in which the roasting

25 process or the cooling process, respectively, takes place. In
addition, said section 3 comprises lines 10 for feeding in
emissions from the section 1 in which the roasting process takes
place, lines 24 for conveying emissions from the section 2 in
which the cooling procéss takes place, lines 13 for discharging

30 the post-incinerated emissions to the section 1 in which the
roasting process takes place and lines 32 for discharging the
post-incinerated emissions from the system. The line 30 indicates
that, for example, natural gas can be fed to means 29 for the
post-incineration process.

35 Figure 2 shows an embodiment of the device according to
the invention other than the one in Figure 1. 1In the device
according to Figure 2, no separation of the granular material from
the roasted food products takes place in the section 1, in which



5 di scharging the roasted food products to the section 2 in which

the cooling process takes place, lines 10 for discharging em ssions to
section 3, in which the post-incineration process t akes pl ace, lines
11 for conveying the granul ar. nateri al separated fromthe roasted food
products to the neans 6 for 10 regenerating the granular materi-al, |ines
12 for conveyi WP 2638048 regenerated granular material to theoreaneoeis or
roasting the raw food products fed in, lines 13 for conveying the
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f ood products plus the granular naterial to the nmeans 18 for
separating 35 to a rough degree said granular nmaterial and the cool ed

f ood products, lines 22 for conveying the cool ed food products plus the
granular material to the neans 19 for separating to a fine degree

said granular nmaterial fromthe cool ed food products, |lines 23 for
WD 96/ 38048 PCT/ NL96/ 00215
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removi ng the finished food products for further processing

out si de the device according to the invention, lines 24 for
di schargi ng em ssions to the section 3 in which the post-incineration
process takes place, lines 25 for conveying the granular material 5

separated fromthe cool ed food products to the nmeans 20 for
and lines 26 for conveyi ng PCRLIS/0021S

regenerating t Mo

WHBME| ar materi al

regenerated granular material to the nmeans,,17 for cooling the r oast ed
food products fed in. If desired, granular. material can be let in or
out of the section 2 via lines 27. The lines 28 10 indicate that, for

exanpl e,
| atter for

cool i m§ot

cooling water can be fed to the neans
®d granul ar material .

20 and renoved fromthe

The roasting

and

cooling of the r4g
pl ace in batches

or roasted 1T o0d

Qr

progucts, TE

i n Helecular sieves i i 101 1 ow.  The o

SPEClI T VEry ey U
a and 17 faor

roasting or cool

NOzeo1342 type RESPECT |

el ysiistshe food pro

[ §ted Srid@d laNEPr i sq,

exanple, a g
5, 18 and 19
product s Smay
means based
el ectrostatic 20
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post-inci nerati on
post -i nci nerating
and 2 in whidR th
respectively, tak

lines 1Q for feed

roasting process
the section 2 in
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or separating t
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eri used.
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O 1kReRRE = seolkym®
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rmP'eﬁor\n'f yrtet dvhg s
er_gu

bstances
ts or (taalectrorragn

ﬁﬂ?sWW%aﬁeméwden

The sect
S place, conpri ses
%ﬂﬁﬁ?c

"%re fed i

£ a3 Jof kJ cool
(%aaearﬁr%ﬁ’,%@ X

Bris dfnpiginT $Pdo/Bect

said s
lcl 86S Brhafudy conv

'p%é';nws kd/
LAKE&S= 812 winpl ace,
mhlch the CcO(

I} rg =piPBe t ake

3
i aFQ"%? f)t?ﬁ1t he food

r.a.drum The
ClocdtpPt9® separati
et s or for

| Nop gepifkablet ype of
on 3 in which the
Vet arpdic®® f or |
N f+@dsge secti on
g process,

Rl @Rk1s3 ~Co0daTRE/mS €9

N Jod B Ch_t NG

55A 1 e Ssi ons fr

e

for
means

ng
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om
f or

5 place, lines 13

di schargi ng 30
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t he r oast i ngbimensivns: tsphaxesp?-dcmn and | ines 32 for discharging the
post-incinerated em ssions fromthe system The line 30 indicates

that, for exanple, natural gas can be fed to nmeans 29 for the
post-incineration process. 35 Figure 2 shows an enbodi nent of
t he device according to the invention other than the one in Figure 1.
In the device according to Figure 2, no separation of the granul ar
material from the roasted food products takes place in the section 1,
in which
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t he

of the granul ar

mat eri al

the roasting process takes pl ace.
situation in which neans 19 are provided once for the separation
) fromthe food products,
present for conveying the em ssions produced in nmeans 6 to the 5
"for the post-i wangsssmsi on of said em ssions,
pr.esent for discharging post-incinerated en ssions
si npl er device according to the i nvention-i ¥

enbodi nent according to Figure 2.

in which

and i n which

In addition,

PCT/ NL96/ 00215

no |ines

Figure 2 shows

are
means 29

PCRNLbS/BURES 2T €

The device according to

fromthe system A
- obtained with the

Figure 2 conprises lines 31 for 10

separated from t h#abdel 2d f ood

conveying the granular materi al
products to the neans 6 in the section

1 for regeneratin t-he granula[ nmateri |' after which it is used in
the roasting pr ocegg-;gtag:s and Zeolite WO 96/[3804814ica Steel
sadvantages per .
PCT/ NL96/ 00215 Syatom comonene _ . . 14
- 'gabl eAdl Notecoutrar—sreves
Met al PEBITte typg A Silica
Steel grinding baj kessting Lowest mass compared
with preduct mass
Control by HF Contro) by HF Control by
possible possible induction possible
100% removal from
Cooling Retains water up to Lowest mass compared | the product
high temperature with product mass
Separation . No minimum
Regeneration Only water by No minimum temperature for
adsorption, no temperature for desorption
contaminated exhaust | desorption
gas on desorption
Wear resistance
10 Various Relatively cheap’
zeolite
Disadvantages
Roasting No stable mixture
as a result of too
high a mass
compared with
product mass
Cooling Ne stable mixture
as a result of too
high a mass
compared with
product mass
Separation No guarantes of 100Z ]| No guarantee of 100%
removal from product | removal from product
15 Regeneration Desorption
tamperature of >
250°C necessary
Various Wear due to fracture | Wear due to fracture | Corrosion possible




Na Si
Car bon st eel
wat er and

ot her subst ances

adsorption 1
kg/ kg

Not applicable

kJ/ kg
kJ/ kgK
Cerr] wet
Bul k density
Bul k density

derr]

2.

2495

Al oxide (Si/Al =l)

5

S[err] Al oxide (S[err] >> Al)

No adsorption

Cerr] dry = 301 kd/nferr]k

Cerr] wet =
WD 96/ 38048

PCT/ NL96/ 00215

Table 2
Silica
conponent

10

Wat er adsorption only

Maxi mum wat er adsor ption

Adsor pti on of

Maxi num wat er

Not applicabl e 210 g/ kg
. wolb@ssods = 4200 kJ/ kg Herr]O PCT/NL96/00215
Clerr] dry = 0.7 kd/kgK Herr] =0
i C = 0.5 %J/KgK 10 Cerr] wet =
C dry = 0.7 kJ/kgK
4 kJ/ kgK Bul k density = 580 kg/ nferr]
490tAld® ¥ err]
430 kg/ merr] Cerr] dry = 406 kd/nferr]K
kdJ/merr]k Cerr] wet =812 kJ/nferr]K
1032 Raldunspier redults of mass ratio DI MENSI ONS: spher es|z@1fe @M 2.35 an
for granular material and product Silica 2.2 mm
Steel 2.2 mm
—Advant ages—gnd Zeolite A
Product S| B& stirred coni@ingRdV g atiagiasd fegroduct, granular maBef il e
1) incoming batch continuous
(°c) granular '
material | Zeolite A |Zeolite A | Zeolite A | Zeolite A | Silica Steel
(°C) Ne Q ads. Q ads. No Q ads. |Q ads.
Coffee
20 - 220 | 400 5.0 2.5 3.1 1.9 3.1. 5.8
300 11.2 3.0 5.3 2.5 5.3 10.1
Cocoa
85 - 135 | 250 3.0 0.6 3.2 5.0
Peanuts
20 - 85 250 1.6 - 1.6 2.8
180 2.4 0.45 2.5 4.6
Table 4

15

20

Calculation results of mass ratio for granular
material and product

Zeolite A2 = 2.36 mm
Silica 2.2 mm
Steel 2.2 mm

Product dT (°C) T {incoming stirred bed of product, granular .
granules (°C) material continuous

Zeolite A Silica Steel
Coffee
220 - 30 15 3.4 2.2 10.1
100 - 30 15 2.2 1.3 6.5
Coooa'
135~ 70 15 1.3 0.7 3.8
Peanuts
85 - 30 15 2.7 1.8 9.0

1.

4



wth protuct maes oasting “ﬁiﬂllllﬂmnlﬂmlllﬂlml

Control by HF Control by L M pdssible
possi bl e I nduction possible

100% renoval from : Cool i ng Retains water up to
Lowest nmass comme6asods t he product PCT/NLIGOGHS
t enperature wi th product nass Separ ati on ,

No m ni num Regener ati on - jdﬂ'y wat er by No

m ni num : tenperature for '

adsorption, no tenperature for desor ption

cont am nat ed exhaust desorption Claims gas on
desor ption 1. Method for heating and coolin such as for the

Wear resistance 1 0 var i ?2 lve

good sterilization, pasteur:.za}bcm,l {lxéymg and/or: rﬁ%ﬁ'@/aﬂ? zf@@g
Roast i ng products, such as nuts and beans, for example whole and crushed No

stabl e mM XtUrg  peanuts and coffee and cocoa beans, comprising bringing the raw
as a result of toQ

hi gh a nass food products into contact with a heated granular material,
conpared with separating the granular material from the food products after the

product rms.s heat tg‘Q@fEPQrom the heated granular material to the food
No stable m xture

as a result of toBroducts, and the subsequent cooling of the food products,

hi gh a mass 10 characterized in that the cooling of the food products takes place
conpared with

product nass by meagse & Frapptar material whigh 1su5?r§ﬁt%’éw%yfealb?)%‘e No
guar ant ee of 100Yproduct to be cooled and is separated ther%ﬁ@ggyaftq!q— she Fgogm

renoval from prodg¢t 15 method JReERIIRG &oi OThim 1, wherein (288 Qfrphni 1R

tenperature of > coq s 250, ecessary
Var i ous material A5 THFEA (T8” rPRLING: Ehe EORLP r%F Q %o fracture
Corr osi on posH bl 8- Method according to Claim 1 or 2, compr:.sing the roasting

of the food products by means of granular material, wherein said
material is separated only partially from the roasted food
products for reuse; after which it can also be used in the cooling
of the roasted food products.

20 4. Method according to one of the preceding claims, wherein
the granular material which has served to cool down the roasted
food products and has been heated as a result is conveyed to the
granular material which has served to roast raw food.products and
has been cooled down as a result. |

25 5. Method according to one of the preceding claims, wherein
at least some of the process emissions are collected and then
incinerated by means of post-incineration means.

6. Method according to Claim 5, wherein the post-incinerated
process emissions are conveyed to the granular material which has
- 30 been separated for reuse from the roasted food products and
brought back to the beginning of the roasting process in order to
give up its heat essentially to the granular material before
« escaping from the device.
7. Method according to Claim 5 or 6, wherein at least some

35 of the process emissions from various'procéss stages are conveyed
to a common systeﬁ of post-incineration means.

8. Device for carrying out the method according to one of

Claims 1 - 7, which comprises a section (1) in which the roasting
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Table 3 - Calculation results of mass ratio

Zeolite A2 = 2.36 mm for granular material and product

Silica 2.2 mm o
Steel 2.2 nm wo963sp48 Product T of stirred contai nerpepNLos/Sdais ' €d
bed of product, granular materi.al 5 (H i ncom ng bat ch
cont i nuous ([err] O gr anul ar - mat eri al
Zeolite A Zeolite A Zeolite A Zeolite A Silica St eel

([err] O No Q ads. Q ads. No Q ads. Q ads. Cof f ee
20 - 220 400 process t@kes place aiffl/Br a section 321 in which #heOcooling 3. 1.
5.8 ; 3 5 ; _ 2.5
53 1. 1 Process Bkes place ania%secion (3741 iyt the ol

30 0.6 incineragien process takesg) place. Peanut s 20 - 85
250 9. Device accordindto Claim 8; 4w51;1erein the %ecgtion (1) in 2. g
180 : . .45 | . :
Tabl e 4 e ik f)onasFler?uFf%ce% takes PLAGS COPEESG, Igiiraf®) for
Zeolite A2 = 2.36%9#%Fing the rawgfiopd ipxpdusks asdoreaps (6) for regenerating the

Silica 2.2 mm granular material.

10. Device according to Claim 8 or 9, wherein the section
(1), in which the roasting process takes place, comprises means

10 (5) for separating the granular material from the food products.
11. Device according to one of Claims 8 - 10, wherein the
section (2), in which_the cooling process takes pléce, comprises
means (17) for cooling the roasted food products and means (20)
for regenerating the granular material.

15 - 12. Device according to Claim 11, wherein the means (17) for
cooling the roasted food products comprise means for mixing the
granular material and the roasted food products.

13. Device according to one of Claims 8 - 12, wherein the
section (2), in which the cooling process takes place, comprises

20 means (18; 19) for separating the granular material from the
cooled food products.

14. Device according to Claim 13, wherein the means for
separating the granular material from the cooled food products
comprise means (18) for separating to a rough degree and means

25 (19) for separating to a fine degree.

15. De#ice according to one of Claims 8 - 14, wherein the
section (3), in which the post-incineration process takes place,
comprises means (29) for the post~incineration of the emissions
which are convéyed from at least one of thé sections (1; 2) in

30 which the roasting process or the cooling process, respectively,
takes place.

16. Granular material which can be used in connection with or
in at least one section of the method and device according to one
of Claims 1 - 7 or 8 - 15, respectively, wherein said material is

35 capable of absorbirg heat and of giving it up to its environment
in a reversible process. _

17. Granular material according to Claim 16, wherein said

material is a2 (micro) porous material.



Stivred bed of product, graniar 0 oS I|II|II|IHI|LIIIIL|II|I||IIII

([err] O mat eri al conti nuous

Zeolite A Silica St eel - Cof f ee 220 - 30

15 3.4 2.2 10. 1 100 - 30

15 WO 96/38048 2 1.3 6.5 20 BT DA96/00215
135 - 70 15 1.5%. 0.7 3.8
Peanut s 85 - 30 15 ~ - 2.7 1.8
9.0 WO 96/ 38048
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d ai ns 1. - 18- et IFEEeF neakariaigacaeadingota Rlpinsif iprak?.f wherefr
sterilization, paﬁiamtaa{alo&mpé{gagwglnadﬁ Q,rxiaézasti ng, of food

product s, such as,Jiut's a’?:da:li’u ggsdateg{ale an%& V\@ £ %nga cL ésrréeg Siq Peanuts
and coffee and cocoa beans. conpri sl ng ple] ﬁg 3 fe ™ aly 000 product s

into contact withmaterEst ewpg;%ﬁsu#hmmwalcon oxide.separati ng the granul ar

mat eri al fromst head.ood pr@dﬂghs mitbPiall B®ording B @iailn fShRdrelih QUG NE

heat ed granul ar materl to tﬁ%@fgo products, and the subsequent
cooling of the f OB ’F du%tz§° ‘characterized in that the cooling of the
f ood products tak2k pI ac éeranular [matppialsaesordingr tnGlaim ¥t wherelin\geiéh is
first conveyed topdda®ial is d@_rlggugéoltleebe cool ed and is separated therefrom

ST, ;ﬁ[ll ;::]e COO' | ng 2Granular mater:.a dacac%c::'glngl Qog Ciaml 1? n]aéli‘e:.xm seai;.g in the

10 material comprises aluminium phosphate which is incorporated in
the oxide lattice.

23. Granular material according to Claim 18, wherein said
material comprises zeolite.
24, Granular material according to Claim 23, wherein said

15 material comprises modified zeolite.

25. Granular material according to Claim 23, wherein the
modification comprises a metal core, metal external shell or a
mixture of metal powder provided on or in the zeolite so that the '
zeolite acquires ferromagnetic properties. . _

20 26. Granular material according to Claim 16, wherein said
material comprises metal.

27. Granular material according to Claim 26, wherein said
metal is férromagnetic or ferrimagnetic.
28. Granular material according to Claim 16, wherein said

25 material comprises plastic.

29. Granular material according to Claim 28, wherein said
plastic is teflon.

30. Granular material according to Claim 28, wherein the
plastic is polypropyléne.

30 31. Granular material according to one of Claims 16 - 30,
which is a polar material, as a result of which it is suitable for
heating in microwave ovens.

32. Granular material according to one of Claims 16 - 31,
which has magnetic properties so as to simplify the separation of

335 the granular material from the food producté.



material is reused for cooling the food products. 15 3. Met hod

according to Caiml or 2, conprising the roasting of the food
products by neans of granular material, wherein said material is
separated only partially fromthe roasted food . : products for reuse,
after which it can al so be used.in the cooling of the roasted food
products. 20 Met hod according to one of the preceding c

wher ei n tW@’Q@%ﬂ‘fﬁl ar material which hai erved to cool WEW@”

r oast ed food products and has been healéé as a result |s conveyed to

t he granul ar material which has served to roast raw food products and
has been cool ed down as g-+esth-t-me25 -5, Met hod according to one of

t he precedi ng clains, threln at |eagt sonme of the process em ssions
are col l ected and t hen s§nerat ed byl means of post-incineration
means .« 6. Method 3 g to aim5, wherein the

post -inci nerated 1 SSi are conveyed to the granul ar

mat eri al which has 30 orl reuse fromngthe roasted food
products and br ou@ glhnlng of th®d roasting process in
order to gi've up itk h yito the gragfiylar material before
escaping fromthe devi ce! Vet-hod- acGod te-Gqim5 or 6,
wherein at | east sone 35 b em ssi ons vari ods process
stages are conveyed 5t em of p)st-incin-rat“qg nmeans.

8. Device for carl hod accorfling to gheofr~n

Clains 1 - 7, which conpji Sg ~+=—rr-v# ch the rpastilng
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18 process takes pl P) in whiEh ool i ng

> post - 4n0|nerat|on
e accordi ngTp calm8, wherein the
gq@rocess t akes pl ace conprlses means
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roasting the raw food products and nmeans (6) for regenerating the

granul ar material. 10. Devi ce according to Caim8 or 9, wherein
t he section (1), in which the roasting process takes place, conprises
means 10 (5) for separating the granular material fromthe food products.
11. " Device according to one of Clains 8 - 10, wherein the section
(2), in which i ng process takes place, conprises CERADE )
far cooling tﬁiaﬁggﬁﬁéd food products and zfzns (20) forPregengéé{Lng
the granular material. 15 12. Devi ce according to Caim 11, wherein
the neans (17) for cooling the roasted food products conprise neans
for mxing the gramifar—mgt eriar and t he rgasted food products.

13. Devi ce accordijyg to offe of Claing 8 - %2, wherein the section
(2), in which the cool~NTg~Procgss Y- GopemeB S D Gl peaig (18;
19) for separating the ¢rar- . rt=prial fromthe cool ed food

pr oducts. 14. 1De\i ce accofdimng to C aim 13, wherein the geans for
separating the granul ar Imatleri al frquihe;cool ed foof products

conprise neans (18) fogysemarating 10 alrough degree Jand neans 25 (19)
for separating to a finé dggr ee. 19. ! Devije s4cordi ng tojJone of
Clains 8 - 14, wherein tthe seefi on (éYT-rﬁ"ﬂﬁi'h the posf}incineration
process takes pl ace, I conprYses nearfs (29) f H=lre—eat - i NCi nefgat i on of
t he em ssions whi Q—at-e—eehveyed frjom at | edst one of Lexctli ons (1;
2) in 30 which the roasting pfjocess orf_the coglling procgss, pgctively,
t akes pl ace. 16. J Granpl ar material whidgh can be jusediin
connection with or ™"Nin at |past one section df the net md devi ce
according to one ofl laimsjl - 7 or 8 - 15, |respecti ,,ﬁﬂeqein sai d
material is 35 capabl € of absprbing heat and oflLgiving it uptto ifts
envi ronnment in aregversiblp procegs.. 17. G anul br mjteri al
according to Cl aim 16, erein paid \ material is|a (nicro):por(us
mat eri al . eL3se4sy J
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18.

mat eri al
to daim
5. 20.
melt er i al
1

terial

al uni ni um pPhaFRRATONAY APPLIGATION PUBLISAEBUNDER THE PA

wherein said

Granul ar material according to Caim16 or 17, wherein $GAID6010-7
conprises silicon oxide. 19. Granul ar material accorRifmg
18, wherein said - material conprises alumniumsilicon oxi @gpy

G anul ar mat eri aI according to Claim19, wherein sa| d
Is zeolite A G anul ar materlal

?C(T zeoI

materlal

Claim 1§v°l"§%ere| mwm%%%“gf' corrpr| :!,

accordin

23.

mat eri al
Cl aim 23}
G anul ar
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powder . p
ferronag
Cl ai m™6
G anul ar
ferromag
to d ai
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whi ch has magnetic
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(54) Title: METHOD AND DEVICE FOR HEATING AND COOLING FOOD PRODUCTS
(57) Abstract

A method and device for heating and cooling, such as for the sterilization, pastenrization, drying and/or roasting, of food products,
such as nuts and beans, for example whole and crushed peanuts and coffee and cocoa beans, comprising bringing the raw food products into
contact with a heated granular material, separating of the granular material from the food products after the heat transfer from the heated
granular material to the food products, and the subsequent cooling of the food products, the cooling of the food products taking place by
means of a granular material which is first conveyed to the product to be cooled and is separated therefrom after the cooling.




