EPO331 427B1 - Description SUMVARY OF THE | NVENTI ON
According to the present invention, it has been found that specific

anmoni at ed conpl ex conpounds ar &FR 331 43731 energy storade and refrigeration
in the tenperature ranges of between about -65 [err] and 15 [err]. It is to
t he use paberfph®! €x ammoni at ed salts for chill storage and refrigeration at
t enper atures bel ow about 15 C that the present invention is directed. The
conpl exasgMMARY OFSHEIINVENIRINNE I N Which the salt alternately adsorbs and
desorbs the ammonia Trgand to alternately reject or store heat,
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sel ect edS1G dhat the preseninigventidnois | diragiedo Ghetcompleee asboust! i6 Gystemisr n whidh e rs&tt t i NQ

poi nt bealtesstelyagearbsand desorbs the ammonia fidandtotatiertdtely eiecte stvre ihmataedpbaiveha ircsuch
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anmmoni a i @) PMeGEHords bIRRB of BIRGAtb 58t ih WWER th Mbtal BREomulnTinkifyandd, .r@ﬁ%oﬂdrtve“
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and t heWihipreaeh &f thens @roupy o salisy the nvhaniated zompleng$ enedmwipicheamniopia isgeekpnt ditwbdne
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5 tot are glve the following t ro or a positiv er, ipcluding a f on,
between the 0 t tfoé?{ ? er{nB | 2-6

[err] 2-6 10 My[ err] 0to -65

0-6 [err] 0to -30 2-4 [err] 10 to -20

4-8[err] 0 to -40 2-6 15 [err] 0 to -45 . 2-6

[erro 10 to -30 ~1-8 SrBr2 X (NH3) 0 to -40

2-8 20 [err] 0 to -40 0-6 [err] 10 to -30 4-8
45
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[err] 10 to -25 0-8 25 (2)  [err] 0 to -40

2-6 [err] 0 to -50 2-6 30 [err] 0
to -45 2-6 35 40 45 50 55EPO03BI4E7TBY1 407 B1 [err]

0to -50 2-6 [err] . 0O to -60

2-6 [err] 0O to -60 2-6 [err]

0to -65 2-6 [err] Temperature O to -65

2-6 [err] to -40 o 0-6 [£r

0 to -6o ©roUP  CompleX 3 g o) Xange. °C §5ﬁi¥£¥¥ili4o
2- 6\][J_er5r] (1) BeCl," IO(NHQ -30 =10 to =65 0-7 15 2-4

[err t 3 0-6 Jerr] -

5 to -40 Mgézo%(’f@r] 0 t’=80 "] 256

0-2.5 v20 (3) MgBx, X (NH,) 0 Ooto 685 2-6 0-6
[err] M 1Ry ;6 Q<& 25 -

[err] gt 0-")fo§(-N&) _0 to -6 [err] 0-6

0to -60 : CaCl,h-X(Nity)r | 0 to -39 to -45 2-4

0-6 [err] cacl,” ¥(Nig -40 10 to -20 0-5 30 [gLg]

0to -35 25-1(2;2“] 0to -5%

2-5 [es] CaBr,” X(NHy)o -55 0 to =40 2.5 35 24§

[err] ca(ciR),t K (N2 0 to -450-3 [err]a.

15 to -15 ( d-)ﬁ. 2§ 469V\hen alternately heated andscool ed,

portions of the amonf¥9keghtNHmdi ety are dedBr $8d=38d adsor bel~8
respectively, within siegfotang)d limts of & ter -4pe respectjug conpl ex
compoumds. The col d tenperature _range described above, in which each

i ndi vi dual conpl ex coﬁg%miys %ytﬂgéf fectiveDi 04540 ff er entOWPt h each

range being a functi oBa®@r,t e(igm sorption gbatact-gipi stics ofgtge
respective conpl ex. Trﬁléi%e_ tgﬁb‘@ﬁées of adsorpt.i gn and desorption will vary,
dependi ng on the speci 2t ture and pr 95&Pe=#? whi ch th%‘gystem is
operat#d. It is to be understood that the aforesaid tenperature limts are
t he tenperatur crea by nption of a nia in.a correspondi ng

conpl ex or by(giapor ah%g'ﬁzof}gm anmoni a. m tgl t'got hensel veg"gre

subj ected to heat rej ¥nBmh X@¥fihdratures in tbDetos#8l0 range of2bet ween 50
about 20 [err] and ab 50  to force th oli,ag or refrjgegration in
the af8resaid ranges.g%tgrlﬁal*ﬁﬁ’i)n t he use of ESE: h é npl ex co % nds for
thermal energy storage and refrigeration, pressures between about 0.001 and
about 50 atnospheres are used, and the nost effective pressures will be

sel ected by those skilled in the art. Wen the conpl ex conpounds are used
for thgrmal energy storage or refrigeration in the dry state, dry 55 bed
configurations incorporate a |ayer of desired thickness, for exanple,

bet ween about 1 and about 40mm for refrigeration systens and between about
2 ;and about 60mm for thermal storage systens, with the bed in a suitable
ve\sﬁel provi ded with heat exchange conponents as well as neans for heating

and comoling the conpl ex conpounds therein and for recovering energy and
particularly cooling which occurs during the
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4 . EP 0331 427 Bl adsorption phase of the reaction by neans of |igand
evaporation or by desorption of_the correspondi ng conplex. In the
desorption phase, the conpl ex c?nﬂéﬁhﬁ? %fe heated and ammonia ligand is
rel eased. During the adsorption phase, heat is rejected, and the thernal
energy differential is recovered by suitabl e heat exchangers present.
Various heat exchBR§&:nmee¥laday be used f8rta r&0hately he?tfng or cooling
the 5 conpounds ogoic rqg:(cmerr ng the therpgakoengooy transfgeged by the
respective reactions, 2t or exarrpl e by providing heat punp evaporator or
condgnser coils oFoBTRi rﬁ(m‘b)t he environnm@n®ocré% ed by t he™ espective
reae¢tions. Thus, glj_ch_ a qss is particol &6l 662l uabl e farerefrigeration
systens and for cgl, 7? i st orage app %t us. _The heat ? erated in the
exot herm ¢ phase he )r on, may als ééd for hea gurrp syst ens,
or it may be recowdr(@loghgt umm,; or any heationg4equi rerreno-6or it may be
si nploy used as waste,i 0 or dunped to,a ere. ative
enbodi nment , inste%(’fﬂec(}FZ L}Eﬁﬁ%‘)t he conpl ex #%gn—%s in the ? e as
previ ously descri cdBr,t He{NHgy be i ncorpolated=-4® a |i qui d23§st em The
specific liquid u i ich does n igniaf4 cantly dissol ve the
conpl ex and does 2’%%1 cheﬂtﬁ{c’ghl y react vmetbh%f.!he3gdsorbent 0 e purpose of
the Piquid is to Re®dsi oh(Mis)a hol di ng nmedi &® ¥ rovi de aogﬁeat |y extended
surface for the a Iben,,g th the 15 sngl leocryyyg al I ne pgrLyicles of the
conpl ex conpound rse ere| n. Thus, the I| uid actually acts as a
catal yst, by redu&ﬂ?@-zt r?é(lékl:i)r vation ener§y r thereb9"¥1’-ﬁi m zing the
presgure differential required to drive the adsorptr on and desorption

reactions. _The pr ef er orga j ds conpris | cohol s,

al cohol - et(ﬁers ﬁﬁ'cgt Q‘réﬁfeste Ee%’ ?gand pyri di nﬁ's'.g Si nce t hese
liquids are to opgraatlecm n X{NH )errperat ur e or Zlgewsslesi gned 686 anmoni a 20
evaporation and c at et ween abouyt and abouj 50 C, the

li quisd has a boi | m‘g‘m n*&i%‘t)v about 60%[&9] 6hd a nelt poi nt bel ow
about 5 [err]. Prgig,)eZnclgukdNHg)y e al i pIOatt:rcc -s@ohol s beOw&en about 4 and
about 12 carbon at oxner, gl kyl, acet at es al kyl ageloacet at es,

pol yal kyl ene ¢l yco(im:gp k%ﬁ‘&\gi hgr(hgé)et at es, 0 otl ya | ene gl yCol" di al kyl

et hers, butyrol octlglncand XMH,4) di ne and mOxtl:ur:r edd®f these O+fuids with

wat ef. 25 co the | ower al ol Wthin the,gforesaid
range are | east pb{;ﬁggb‘édqpmh t hose hav?’n;t%gr x3%or nor e cgr %gn at ons bei ng
nore preferred be@ﬁmxc]t;hexeuﬂi) of the coMpltex &Hmounds t@nls to be |ess
sol ubl e al t hough t g4y Wil var d g fferent gngs of the

af oraessar d conpl exeés}b% Ljp< nvént i on. The)bspecr férgcal ly pre eFe’r ed |iquids
withi'n the aforesaid groups i ncl ude n-heptanol, octanol, isopropyl acetate,
et hyl acet cet at hyf eRf.y0! ycol , di eylyylgne gy ycol , di gLlyl ene gl ycol
nonobut yl Q?her agletgtle gﬁ )hyl ene 30 glj{?c/o dr%et hyl et hgrB tetraet hyl ene
gRscol dinethyl eMNeBr” &(¥Hayl ene gl ycol 18 &hytl%ther, anf-8i-8Bhyl ene

gl ycgl dibutyl ether as well as butyrol octone and collidine. Qher |iquids
known to those skilled in the art may al so be used. Specific storage

Syst ens uwkéh hirrialycheatdy santl agaled) fpotib@Toisthe pRvindhia rigaet incicty 0 dbdoebedfand esai d
conpl exdsoried Clospaetivaly,awittlin theDafaresakii linlits ot ¥rfarghe yEtibRRodE®! epmpounds Thedold ect
coupl ederyeesturen cange deadriel | dobver inswhichagpeh Bidivisiyal tcemplex compaureloispnast sifectivedy be
used«st dliffesniowithsaach tapgeabeingrai fancliongef e chiainigérption charactbristics of the respectivevepmplex: he
conpl exThug, thegatesof adsorptiencand deseeption wili vaty. appendingaon theysnecifiq temestgiue ensicbrésaurein
expansiibwhioh theesysiam i wagraiptittie’s tp et ypderaiond st dheo ploreesid femperatun dimity @rej e

ef f ect tefﬂﬂ?fa&"ﬁ pgatad; hygd %ﬂ'@“a’lf P@W&“‘? iy 3 §orteERoBging EAmMPloXOF by varg 'FE&“rQSﬁf%f t he

st or agé‘ T'ﬁsdh ‘é?ﬁﬁ‘f?rﬁ“ bjegt géf‘%?ﬁ'%ﬁe &H’E’es imghe t’ﬂ'é' ’%@Pn?f N the
vapor °fﬁ @%%? "W rag e ?"é“‘"ﬁ'{ Lyt ) %f g Bt

| er
rejgect iy L‘% e e TP reres ar? lr’ﬁ ar il e a/2 BEFAEs W BesRIE ‘g%yr °sﬂss'('ﬁ;cg Bsul t,
gggggeradgh i "ﬁg% Lk ﬁgﬁ*% ru@&efonfaha. eﬁ%rsgpétt@e% S g.zfijtrn%yst o
amonl gorGekrge attu&}"éjst'img QuYoeﬁ u{ 2hril dBSut BBHRm FH\a?‘st ﬂs, Goegt |

hi gh t Qn & QHERE fRset arév.audtw.mtaa loXch8Hgh @6rhaoRéhtst d36well bfibdns mﬁ&utduna cbdiifg b gand
St or ageoinpe conpburds GHRFEH SBSION rebovering @FeryOariNFAFiR@ark tBolhY ShiBRocciTIRAkAhé S
drawn out of the conplex and conpressed to a pressure adequate for 45

ammoni a condensation in a condenser., The conpl ex conpound nmay be heated
with.a chiller reject heat thereby n%rntaining smal | conpression ratios and
t he condenser may be nmintained a | ow tenperature by nmeans of the chiller
evaporator. The conpl ex vapor pressure may also be raised by applying waste
or prrne heat |f avarIabIe mhereby the condenser tenperature of the ] -
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cor‘}densétlon tenperature. In yet other systems, combinations of the various
conplex salt/ligand com 55 pounds be used, with a different

sal t/ammoni a conpl ex in di fferentE R/@ébl‘? Bhhich are sequentially heated
and cooled, with the gaseous |igand selectively directed between the

vessel s téasgl‘lﬁl% raﬁégg %mhgggacﬁbfn hﬁeaﬁg" gfr l% aqgn Srrt?{n ﬁ%sue ptiof 0} Yl\\% corl‘?iéo din

adsor pt I Qﬂm Els %Q}‘dtlgrp pﬁa@@ m a
chiller sig Wﬂéaals rbj addﬁhﬁﬁ&ﬂﬁl iXSs Fe@ g)ﬁy &‘taﬂ?ans
of prine Haa e'i_lchangeE r&elﬁaﬂan&gﬂeﬁhdﬁﬁfgﬁ ShelRahay bglbgeﬁi 16 Hitbrn Q81 hééﬁfﬂ; %o ﬁ'gsfhgne
as singl ecombages 6raffrécguefif ihe Mibmith eRtigyOisRsisRATHy G FeBrbRRM Nehcfnsl 16 BXRRIE by
conténs atpraviding \na2 uAd bv@Porator or ¢Sridaitset obils dradbingdo 66 lé’ﬁ\‘lf@dfneﬁpémw&hd f@spective

COr I eSporreictms. 6K syTh atpropess tkamakyirly ValudbBAsT tréfdgarationasyStorhdlantddi Rbig ordhii @ tagend
Gener at orappdpates: ier helogenerkied: Inctiey exofhGMIE) phasesdf GiieSrodclien\iay Bisd Beusdt tior hSat @limp
syst ens cystemes, br ihwaybdwecayered aridi usechigr dnp deatiognebdnement,p @ urag be sifnply lassdi aawass | on
to 5 wcHeeatwedunped theatingsphbrest or age and heat exchange effects will be evident
to those skinlapalipriativer ¢mebodiment, iGitesd ok using the eampisn seropoonds firthe dyestatanascprévizasly
exchange %srsbedniney ay e ineprporated Inrp lioidtsystere he mprstic iguishusee igoerieshich slodsOnot

li qui d arfw"g\cae*&ynf!ﬁse'xe 3‘6 Rlprgand idees rab sesamisalycisaR it e @dsaients hrgpuspose piathe s al ¢
and anmorfyd {sde fugelo boiqipgymégiym E’dlﬁ?"é’ﬂ aééﬁa%‘f gadysutiage dpk dgragsorhent. withshe b at
| east % paf g]f r&b sieline o ple\‘/\ﬁ‘ﬁ?" Qfctherpin. Thys thediowd petvally acts psen t he
gr oup co@t ; tSt %" %'ﬁg ° vatin ef ‘f a”r'?é Te Y:H‘I'"B?"'F"E?ethe Begsieifferagtial WF'E?F&? e
salt; a ma‘{ %ﬁlér | soo% ol?ols thol- V\'h Ch he ta

chrom um,, %@g h i t
titgy az)o:l-%vapor %@ﬁ&ce %!E&F\R?&ﬁve@@ out>- 1y glLoLtr i u1 bmhﬂ%mﬁ
bron de QhouRBEWY dnd X rhditing pbiktSoloR & &, ‘ﬂdﬂarr%&il ids agl“yh ailcsal (llse

group CORRPY kw2 RAHBR BBS lowdt S m’i‘e%h@wé alicf] latidtdabetRdsN Sdivaikyl ne glycol alk 5’

ket ones apslatéy poighikpeso gl?dal &alkyPetﬁé?meﬁﬂofobt% @8 cbi :&?de%&' mindlrds! A tHEkel i ?W n
said |ligwatdr.is sel ected fromthe group conprising aliphatic al cohols having

bet weeza aboOftthelalcunals, alisOioier A2ohdR Wi the adFEsaid Fanyddre leadt Isistorrad; MAtRINGSe, halify\8x

al kyl acet oaeeahbdresomabding rene peleyabesaus dib e df fHec@pigh yorpbunds leyids 161bb Gks
acet at es solaikgitheugh thig solubility eMiiheryswith ditfbrgtloneskoy the rateregaid) complesiésadf g linveritie mhe

di al kyl sedsiicaly ewferrel] kil Withir théefbresaisiggroubsiincludp| refebtarvi oetard, BoprbryUcaiets, ety d

| i qui d 2%cetoaceiaiey\athyiene, glyedll diethylane i givcola diethylenat gh®0l fnenobityl cattér acetatd, tdiathylepmi Nt
bel ow %b@lyeo siimeghy} ether, Jtetragthylenenalyspk dimethyh sthen dietndene; alycal] disithy] dthesy ang digitwiesd n
said |iqdlye |d@utybﬁrt £ ¥el asobitrlestoge arghcaliging Qthey mgndﬁ kngyade Hhaesl skilled inthrort

i sopr opyMe4@ER b wed-ot hy| acet oacet at e, et hyl ene gl ycol, diethylene glycol,
di ot hy%n;ﬁf &@‘“‘Wﬁﬁ e iy o r@egatoéchemsgvmg resgn e orq,p.ﬁmﬂ%xes
et her

é ems, or co esmﬁ ia li Oupl | i c@%d éﬁ?ﬁ/ wmﬁ:
dlethyﬁs %g I c aﬂﬁ f eqﬁ IXf? omrB‘r'Y i cr H%ﬁﬂ? 8” éa Pm ?@f#?s'}'le

CO||IdIn(fhee o ra |r

anws tegr ?fé
corrpl eX G m|r§o§r§a n’ﬁﬁ E e »é%‘ {ﬁ Dl U, he'bal J’:é‘ur atmrrr1é
et weg | r ort erature {s%fﬂd}ﬁg% fﬁﬁrﬁ 5‘ ﬁﬁéﬁ&g ;%E ué' eeﬂl
I

rg at
V\Ihel' eip }Qjécﬁon npS&ite Inatifhe® by (a8 e'il ed’oﬁdeﬂ %Q\is the Ilgan
[err], wswrfagé fank evaborkted, Windetgddl &n Gnﬁicr AHsorpBe Wit the nipféx Q&ﬁdﬁﬁfdnln héigl
40 [ such] a \efsdane | amménia Sgab dlbwas Revers@N by EaisirgEthé lammohi£ prRissureX siffcieRBi H@eﬁb

and 6, [ eendpnse\atkulthately(direstingahekgid backaintd tHid, lighrl stdrage WK 124 BomprdsSorReise @ 2
and 8, [ eharde théeysism aXmosa isedraveeout @f tha doBplextand compressedl to\d Preesufd aflehiatelilt Ween
4 and 48, ajhmpnigd condéneation in ¥Kcindenb@t WwectompPlea bwinpBynd| reayr e, heute with & chfllel fojdoeheacen 2
and 6, [ &werepy mainteinieg small dompigssioneains andatineicofdenpes nay bevimeinigined Xloivgenlpetanwecty 3
and 6, 5S@weans of [therqtijiler evappsgieri Fhe)compley wapapressire amast ao baaisdd, byvdpelyieg wase bis

bet ween i pat if available wherep EWZ{FOW@P@PW%W% offileet shsene spstemcande easily maintained
by the chiller thus embodying a heat-activated chiller.

50 Other suitable systems include an integrated indirect contact chill storage system, for example, using
an indirect coupled chiller activated complex compound of the chilled storage system in which the charging
process is performed by the chiller. Condenser heat of the chiller maintains a high complex temperature
and the chiller evaporator is coupled with the storage system condenser to maintain a low ligand
condensation temperature. In yet other systems, combinations of the various complex saltfligand com-

§5 pounds may be used, with a different salt‘ammonia complex in different vessels, which are sequentially
heated and cooled, with the gaseous ligand selectively directed between the vessels to take advantage of
the thermal energy transier between the adsorption and desorption reactions. The system may also be
operated as a chiller such that the ammonia ligand is desorbed from the complex by means of prime or
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[err] wherein X is between 2 and 6, [err] wherein X is between 2 and 6, 55
[err] wherein X is between 0 and EPO[ r&Tthereln X is between 0 and 3 and
between 3 and 6, [err], wherein XIS etvveen 2 and 6, [err], wherein X is
between 0 and 7, 6 EP 0 331 427 Bl waste heat. Such chillers can be

desi gned waste aeangSueh SHilRGak 08 bdsHEPdsi SR sidfd dbaiigaiBors AR 6h% cERPBLOHPoA dnd
anmoni a GAMMdAIE BhdensaliceRRFaBbN, @N usif tdSpated tobldXadormPEUN@S FHDEPRésPoRdIA HdRED- | N
COr r esponidi/degoraitbd orbictiortsi ey iHeBabip tEfoN ahe BohdrdSAbsaBs Heat Budige (Ehh eisiondd
Gener at orkndWnsio rttee prt. Hitialt s¥stanisaasgwes!l (aSAersvdiliznigohs cérmmericompolindE ofithk .inventioh! to
syst én® ashigvethe dasired istemge andt ehti ex¢hanpetelfectsoiniy evidetasTihossersiliioddi thelag. | nvent i on
to 5 achieve the desired storage and heat exchange effects will be evident
to those @¥dmEled in the art. Clains 1. A conposition for use in a heat
exchange system characterized in that the conposition conprises a 10
liquid ard é°8'6?ﬁ§1"%'kf°f:5??ﬂ6arh§at shangeaipipascheravipiBecthin thad therdombentiion corenria¢s s al t
and arfroni a"\”lS'ra"Béﬁ Pf?éép@aoua%dh%mm% caMpURe Seraprising § rartal galh anghammaghiroeh  at

| east a porﬁfﬁ"@ s e%t e'X/\Hé*‘a%q’%a’tdl"Pé's%P‘dPas & pertignsof $he) aopMaBig: WheriA t he
d hl or at
gralotjp gox{ %alnpiea " :éﬁ%% o m co te% aI ﬁmc?rg‘ b?%gﬁjgc rgt;a aIte
h |
o A ol A e T B i

brom de or arrgpdnnygpo,q, glré Sniu Q}L euf, |n sald I|qU|d |s sel ected fromthe
m

group conpri siwigeif!saig hghid is ,

ket or)es andesiyd, kad,ﬁaggnde&ﬂd,&scorrpom ti O%B%Scog-!pglﬁr@ a&h&? gqoﬁgherﬁey@ é?ﬁ‘ergal d

| i quidei s sel ected fromthe group conprising ali phat | c al cohol s havi ng

bet ween &boatorpositish @Qﬁlﬂr’ﬁedlr?Clﬁlﬁaﬁbm%reﬁiéaﬂﬂiqund 10 \8Bi5ctedl oy theA§rBlp domprising QiHatic

al kyl acet caasiathedng adtigeneatduigh \uao|aBout Pial saidols YataRide Icloly GIRYI aabisid, 18R likyl
acet at es, adcetphmehasgdikylood glpdolsepalyalkpiaieygicel alkyll etiiee aggtayss CdikyBhagiifas! ethdrs) Pbiyal-

di al kyl sebeisae elgcol dinliyl lethbr, gibitoh adtmbates, dik phiticdiates! nmeolade ael doiliding) @aid Sduiad

| i qui @525 havingaboiling paintas iabauh@p *Genshe mattingiwint bel@Oatjoatrs. and a nel ting poi nt
bel ow about 5 [err]. 3. A conposition as clained in Claim1l or 2 wherein
said |iqgdi d® P‘é’“@@?‘%’cﬂs&i"’ﬁddﬁp et q;;ﬂm’p?"wliqslﬂ frcpelectetizgm the @roup mmm n-

i sopropyl deragh epcta@?' propylcacefate acetqaeqiale. @tulers glyqsl, d'e@vlereehslmhéle

di et hyl ene %‘%‘?}hﬁ? oot disthvisnecg EP'ed'm?ﬁ“éteT‘i'W éeﬂeg/ﬂeyeelchmdmm or,

et her 2t et r&BPHRDP aee! §P E'&fheﬂp'ﬁ'ﬂ¥'ﬂVI9'y8?'H@F‘V' o b”tymlﬂFt@IeW é‘ﬂ'@"‘ﬁi ycoI

dlethyl th t hyl col di.bu he ut.yrol act

col |'i di ng Eo"@gjgon 2t C?af gﬂ" éé’ prfced'ﬁ%éﬁ "h‘shéﬂ@/{hﬁrc @%ﬁ Trgreyn 'ﬁﬁe\ﬁﬁtregfrﬂmﬁ?e
conpl ex co n! group conprising: [err], wherein Xis
bet weghn 2 %ﬁ (ﬁss))wh:,e&t)?gﬁ%&'gégé%g; is between 2 and 6, [err] wherein X

I s between ﬁggazndx Hs), Wherdin X W RWabA2 Ldes Petween O and - 6, [err] wherein X

i s between Mg@0gh, 4. XSS, hereMXGE Bitibor 0 lafd bgtween 4 and 8, 40 [err],

T g N X i cacCRetXRRY), wherihdK @ betlvsdndanwder ein X i s between 2 and 6, [err]

i n X iGachetxvpeR), khadinl X & belwebd  awigzrein X is between 2 and 8, [err]
wher ek X |GaBhet XHs), whesnOX is betkben 2 andfeerr], wherein X i s between 4 and8§,
[err] wher eGalCi0)d s XDk ebanei)X ertetw@en £ andrd,, wherein X i s between 2 and 6,
[err]), mheﬁf@znmﬂatwn@eméemb@wandaﬁqs[err] wherein X is between 3 and 6,
50 [errS"sz\l\ﬁ@"M wheein X ipbatwaspR@ apd Bnd 6, [err], wherein X is between 2

and 6, [ er r§rC1he X@{Hs). wherein X is betwepn @angiftl 6,
45 aBr. « X{NHs), wherein X is between 4 and 8,

BaClz « X(NHs), whersin X is between 0 and 8,
MnCl> « X(NHsz), wherein X is between 2 and 6,
MnBrz2 « X(NHs), wherein X is between 2 and 6,
FeClz « X(NH3), wherein X is between 3 and 6,

50 FeBrz « X(NHz), wherein X is between 2 and 6,
CoCiz » X(NHs), wherein X is between 2 and 6,
CoBrz « X(NH;z), wherein X is between 2 and 6,
NiCl> « X(NH3), wherein X is between 2 and 6,
NiBr » X(NHz), whersin X is between 2 and 8,

§5 Ni(ClOz)2 « X(NHs), wherein X is between 0 and 6,
CrCl2 « X(NHjz), wherein X is between 0 and 3 and between 3 and 6,
CdBrz « X(NHs), wherein X is between 2 and 6,
TaClz « X(NHz), wherein X is between 0 and 7,

6



[eFr], wherein X is between 2 and 6, [err], wherein X is between 2 and 6,
55 [err], wherein X is between 0 and 6, [err], wherein X is between O
and 3 and between 3 and 6, [errFP%ﬁéF%?ﬁ‘x i s between 2 and 6, [err]
wherein X is between 0 and 7, 6 EP 0 331 427 Bl [err], wherein X is

bet weeny e ABA. Sich Effilefslcan BEsHhdd o s gaeé&)%urgﬂ ernédogé & ;iex%i 0 cpané( S

bet we e Nunfhofid Tordensatidnviporatioh) 6F ﬁéuﬁ s2in c n Xis
bet weenioRldabrgtida: redcléns) andhif 'Ruble c§ amf eat i's
bet weenmbwnainGhe' art.[S26K bystera &ls Glell ax othbrs bﬁﬁzﬁ\ﬁeﬂﬂa ﬁ'Jsrgf tW"ﬁ&eﬁﬁdﬂ t3< i's

bet weerechlevdniib desired Gtorage arld®edt Joxchiiige bidcis wifl He%viaéﬂt !bQﬁH%e 5kllﬂﬂlﬁir teart. [ €1 1],

wherein X is between 2 and 5, [err], wherein X is between 2 and 5, [err],
wher ei rCldimss bet ween 0 and 3, and 15 [err] wherein X is between 0 and
5.25. 5. A nethod of heat exchange using the conposition of any preceding
Cl ai m it A chmeasitionkiohesege adpat terghangla sysierm chdvacterieatigh thet the ngnapoesitbni ®mpiisa¢ ed and
cool ¥d al fiqvidnandedl gompiex Gerpaund, dhedcomion compound eamprising povetal eatt andl atmimeniafmmoni a
moi ety t hBgigpleated gndscoolad gitamatsly teﬁewmnd@ﬂmﬂg@snmmn ohide eompiis whérein  of

C ai ms 1, e mstal satjspelactpcbligm e gRYp9EPESNgt em wher ei n t he conpl ex conpound i s
heated and 1"@'69 a'rfbé'm ghiaide, B’°ﬂ’§‘§0‘?‘ 5hierata salkia mets! chorides Bromida orghloratessalt of t he

' agn ri[9Rogobalt, pipel cagmium, taptalum, gheqipry gt iy
1 galtd- ovih %%ﬁa SO 5 AR AT et D B3BBGy 6 e
conplex ¢ gltammomum Iorlde qﬁ [err] wherein X is between 2 and 4
ou

Hrlsmg aIcoIB)?s th(;"tarhol:l 8L§ @]/c Y\%iae?r elepr]x

and said te S &
i s betweepy, %E% erat
[é-r/r,]o, vvherel n Ween 2 and 6 and sal d terrperature range i s between 0

and - 30 A comfsitidredsclaie i dlaifi&HBlel sdid liuidi LR #m #3%rsup @orﬁﬂ?giné fhtic
t enper at UIghbIRHng BothédhVeRt £ ard dbout & f‘ fobr afofs, bwer 'MMGT Bbethtel %kaeen 2
and 4 andade®bdbtates)gRGleRd glyRis| FoiyEIRyIdnS glyed! WRR BthEr RBithes, alkfleroQiycd | o3 rs, polyal-

[err] whekysing gifcd! Biald@ eiheredialkyl Sdbecatis Adidiy Bt lates HIBoREMeEand ablgie) sidigéineen 10
and 2 20 hasing b boilingrpoiht at wver 68i° G ad a Seltgtpottblor sdol 56C.and sai d tenperature
range is between O and - 40 [err] [err] wherein X is between 2 and 6 and
sai d t éapacerpesition asrvigimedsn Bleimyear? Wheemincsaid lidéd is selectdst ffoevthd grbur dompiidingmei N X

i s bet weeheptanelnettagol dsapropyi agetate iyl edetvrestateq By Herieghiodlt dietyiend @lyeot.cHisthyRge [ er 1 |

[ er r] wher @ly9el RonoButyethpeagetate, dintllyiehe ivgol slimethyi ethesctetastiylener glyrgediingthth ethercen 0
and ¥ 40 fighyiqne giycol diethyl ether gipthylene gjyeq! @PW'X‘“PVS blﬁﬁ?'mﬂ a®! collidingg and sai d
terrperature range |s between 0 and -40[err] [e wherein X is between 4

and 8 dnd”SATRest el‘}r"éa’rya‘ﬁ?j@d'i‘gsc'ﬂ@t‘\’ﬁépé‘hth‘i@ corgppundsis splected from the

group comprisi
BeClz « X(NHs) whereln X is between 2 and 4,

35 MgCl2 » X(NHa) whersin X is between 2 and 6,
MgBrz « X(NHs), wherein X is between 2 and 6,
Mg(ClO4)2 « X(NHs), wherein X is between 0 and - 8,
CaCl> + X(NHs), wherein X is between 2 and 4,
CaClz « X (NHs), wherein X is between 4 and 8,

40 - CaBrz * X(NHs), wherein X is between 2 and 6,
Ca(ClOs)2 + X(NHz), wherein X is between 2 and 8,
SrClz « X{NHs), wherein X is between 1 and 8,

SrBrz « X{NHs), whersin X is between 2 and 8,
Sr(Cl0z) » X(NH3), wherein X is between 0 and 6,

45 BaBrz » X(NHs), wherein X is between 4 and'8,
BaCl> » X(NHs), wherein X is between 0 and 8,
MnCl2 « X(NHz), wherein X is between 2 and 8,
MnBr2 « X(NHz), wherein X is between 2 and 86,
FeCl: + X(NHs), wherein X is between 3 and 6,

50 FeBrz2 « X{NH3), wherein X is between 2 and 6,
CoClz « X(NHs), wherein X is between 2 and 8,
CoBrz « X{(NH3), wherein X is between 2 and 8,

NiCl> « X(NHaJ), wherein X is between 2 and 6,
NiBrz2 « X(NHa), wherein X is between 2 and 6,

55 Ni(ClOz)2 * X(NHz), whersin X is between 0 and 6,
CrClz « X(NHs), wherein X is between 0 and 3 and between 3 and 6,
CdBr2 » X(NHs), wherein X is between 2 and 6,

TaCls = X({NHs), wherein X is between 0 and 7,
I —
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[err] wherein X is between 0 and 8 and said terrpczaratgrg ragge |3 bet ween 10
and 50 -25 [err] [err] wherei ' en an and sai

tenperature range is between 0O angpﬁhﬁé&?%\q‘?err] wherein X is between 2
and 6 and said tenperature range is between O and -50 [err] 55

[er r]wher ei Mo iSR!, WRGSin X i¥6kiveln 82 ¢2i d tenperature range is between 0
and -45C., [RBkl. M5,th&eix)di§bggﬁge%gﬁhg and 6 and said tenperature range is
bet ween O arsick [ &NHs), Whéreif-X is BetweorlVd and2.5; EP 0 331 427 Bl [err], wherein
X i's betweemHAIBRG XNHRY thhérdih & i A Obndfe range is between O and -60[err]
[er{] wher eiNaAiRI,i-sSX(Kid),wiersin X iebetveen 8@kt ai d tenperature range is between 0
and = 60[ er r JKAKILGLRNHz) (hibkei)X is béteseaiorand®,i s bet ween 2 and 6 and said

t enper at ur e (NihgaCli s XBb)\wizmeiOX rbdtwe&B] @drd] , [err] wherein X is between 2
and 6 and ‘sdNk)ZaGipe X@tHa) whareimyis betwedret ad®n 0 and -65 [err]wherein X is

bet ween 0 arfeZrSla¥{NHg) whersinifjebetvaen@ andiige i s bet ween 0 and 10 - 40
[err] [rr] Kefi€hei ¥Nbb)i whegistXjebeiwednfend B, and bet ween 3 and 6 and said

t enper at ur e 8¢ '?‘@‘Hﬁe“l"\ﬁ@ﬁ!‘r?("ebﬁwwngeﬁnﬂ +[err] wherein X is between 2 and 6
and said te Fe?s £ ff(NHa)-Ayhgrein Xds bptwagp @@ndS.and [err] 15 [err] wherein X
i s between d XtNEayyvhergin X is batyrsp 82042 range is between 10 and [err] [err]

wherein X i €"%et and, .6, and sai nperature range is between 5 and
[err] fserr] er el nﬁ&vﬁ'gre g?'\?\@%ﬁeeﬂ (fﬂ‘gs' ‘and said tenperature range is

bet ween 55.a'2\dm£!%d of h Efc]lanégﬂsbl;%e I9sitxn I tsanb Fe\cl:\edlenn Cg)airr(i1 nda 5:‘3 nd S.%I tg
et at o i S B R b s B e Bt St
and said te o0t e BmmBRE Roibs teRbLyeen 0 and [err [err erein X
i s\Bet yeen and 6 and said tenperature range is between O and [err]
[err]whergi A mlethdd d?HeMRREhafbeARMg TrePddfhpSstioR of BBRBMARUE 8 if 3THR dxchahtfRl 486M O
and [err] [ enébinier enpleX copddfd Wemiated aad dodfodaditiniiely Gb LiBMBEdnatadsdh LOBRE al S
between O apoti@Oof the gnerionia, méi€ty rthetdde beMwBonXninferibd® LIMRE And caRE Brigdiding Abshd

t enper at ur e evaporgtian irsthd)iollomng tenfperatth rhrge ad¢cofdp td the ¥dAdIeR cbmpbundSseleebveen 0 and
5 and gai d t erffs€kat X(NH:)/ etegin X & betebancandOt aan daid Gipertiile rafge is betweed €10 gnd -
wherein X i &t ween 5 and 12 and said tenperature range is between 0 and
-35 [err] [errEQClmhéMshWerdirsXh'ﬁewmm22naﬁ¢n6saimtbmerhﬂretrmgpesthepOranuge is
between 0 af®¥'@55 [err] [err] wherein X is between 2 and 5 and said

t enper at ur e _r Mafe t XNl wherpin X ig hefwern 2 and 6 apg[saig tgmpraiure] ragerie beiwgénjOsand -

A nd said tenperature range i s between 15 and -20[err]and
bet weeff 0 affy %g(&Oa,)z ¢ X(NHs), wlr;g?ein Xis between 0 gnd - 8 and said temperature range is betv[lveen 0] and

) 650:CI2 « X{(NHg), wherein X is between 2 and 4 and said temperature range is between 0 and -

35 * %a'CIe * X (NHs), wherein X is between 4 and 8 and said temperature range is between 10 and -
% g;Brz * X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and -

s 0 g;(C|04.)2 *» X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and -
® 45 (S;:Clz * X(NH3), wherein X is between 1 and 8 and said temperature range is between 10 and -
* (S;;Brg * X(NHz), wherein X is between 2 and 8 and said temperature range is between 0 and -

45 0 (S;;(GIOZ) * X(NHs), wherein X is betwsen 0 and 6 and said temperature range is between 0 and
0 I;;a;,Brz * X(NHs), wherein X is between 4 and 8 and said temperature range is between 10 and

0 Bc:;Clz » X(NHs), wherein X is between 0 and 8 and said teﬁ\perature range is between 10 and

¥ = lcl;r'l,Clz * X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and
0 ASI;;Brz * X(NHz), wherein X is between 2 and 6 and said temperature range is between 0 and

65 -j: r%&:lz * X(NHs), wherein X is between 3 and 6 and said temperature range is between 0 and

FeBrz « X(NHs), whersin X is between 2 and 6 and said temperature range is between 0 and

LT
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[err], wherein X is between 0 and 5.25 and said tenperature range is
betvveen 15 and -15[err] 45 7. Al%e 94) f heat exchange as claimed in Caim
5 or 6 wherein a conpressor is LRt (?r1aW| ng anmoni a from said conpl ex
conmpound and to conpress amoni a for condensation. 8. A nethod of heat

exchange as e&&rgh%ma? vﬁ?eémis betwedfbCGlld 3 8 ERE SshiffatukeSrabietid bbedn\REGE t he

heat 50 _gy@xchange vessels. 9. A heat exchange system conprising a vessel
for storing gompWPaRID, wHareRSx Q'J Mﬁl 21 dhd 3Bhd Q8 téhpekatud Fifigelis betvBen 0 and
comuni cat.ggig. W t h an ammoni a storage vessel for receiving and di scharging
the aymoni a Ricker X@NHR), WherbiR XL13. bofivebiE 8 tand® B GRA BEE tempaiadie raaYFNS ibstveg d @l heat
exchkange ves<gels for storing the liquid and a different one of the conpl ex
conpounds cl aiBred X(NHs wherein X Bfbefdlean rmand 64and tsiie tanpesttesraligei is dpetween 0 and
comruni cat-e8m€.wi t h one anot her whereby ammoni a vapour may be sel ectively
transferred Dg¢IOSem X(Nb), whersie Xds b@ween ORPd @ aBQ saidieMp@ature Tangaisthebweenc® eMhinge
system as 40°L.med in Aaim9 or 10 further conprising a conpressor for
drawi ng anmofiGe f X&)t wherelnofis lbetweendhang drad beiweet iepd @ 3! salg tpRgTe2798 s
condensat i ketyveen @ anda6;&at exchange systemin which ammonia is alterpately

adsor bed andcﬁ'gdr’ﬁﬂﬁa)o‘f’f‘eé?mc%r‘?p Qtyeen 2 and 6 ﬂ‘ﬂr?ﬁ'ﬂd?fﬂf’e[?ﬁ'l‘ﬁ)faf'%q 'ﬁﬁeﬁ'%? é"d sal t
and ammmoni#40° q*he s em i ncl d| n 0 drawi n

sald d Eonpl 'S@ akeres ﬁ’ge"tﬁa@;?rﬁ?i?éd Wﬂ% 1”3 "?"88 'sqgﬁ%g saf’ | on
o1 oMY ERaOTRARS, ke k Soloho M it M-S AR B1oROGP2 FES 2o

[err] wher e| Iﬁs , SX(Eﬁ;}) WEHRRineX 3 Bbtben [oeJnEI]T an\‘]’f'kglﬁ Qbrhbefture rat??&-;I WBRhebh §Qﬁh

[ %L, oWher ghdy ween 2 and 4, [err], wherein X is between 4 and 8,

[er r] wher ek V\Z)“I< henHE teierei les%gldle&l 0 &M 2.5 addCald] tempURRIE kageSisi bRwea BRRN 2
e

and 6, [ergjscwherein X is between 1 and 8, [err], wherein X is between 2
and 8, [err] nafgeiel XNHs), ShbiBih WER BetWoeAWnk 6 dn@ 6did teniﬂé]'&[nelr&hgé(lsl tiaed 0asn 4
and 8, 20 gs-cerr] wherein Xis between 0 and 8, [err], wherein X is

bet ween 2 antia@ck [+eX(Nili), wisineX 1B bétwiesn babd\eem icteaipdaturp eangt} is batweered andX | s
between 3 &8W.6, [err], wherein X is between 2 and 6, 25 [err], wherein
X i's between KAICAndX@lHs)] whardin X\if betedon OxandS andtsaiddemidratuneiragge fdewpen Qiaed ei n X
is betweerr®&nd 6, [err], wherein X is between 2 and 6, [err wherein X

i s bet ween OMMhYZEC SW(NHs), wiegain X is bgliyeqnd) apd % apdssalsldempessrrangeds Betwasp 0 ged ween
3 an6, [#P1G., wherein X is between 2 and 6, '%M? wherein X is between 0
and 7, [err4‘l)( éF'@ﬁ'ﬁn ¥(NHg), ‘H@[ﬂiﬂe’éﬁbﬂwéﬁﬁ‘c?a@ds[“%"r%dte Eatuss 1ange is betwpep Qaed, o
and 7, 35

bet ween 0 ZR I"[ e¥we)r Fiera I'%ﬁt@eﬁt%gﬁ" saé‘ﬁﬁmgergtfrgr'%'?m@%\r/ﬁe?kﬁpg{ﬂ "’5{’ i's

b e.t V\Bsgn 0 ngh e%([\l]-la), v\mgrem is bxtwleén P gndv\ﬁ I?id Qal&l @%pé’atur%Qange is Je%egll O\Q@oer ein
X is Bet wegp, & d
CsCuCIs + X(NH3), wherein X is between 2 and 5 and said temperature range is between 0 and
( -55°C.,
N KzFeCls « X(NHz), whereln X is between 2 and 5 and said temperature range is between 0 and
40 -55°C.,
NH:Cl « X(NH;3), wherein X is between 0 and 3 and said temperature range is between 15 and
-20°C,, and
NaBr « X(NHs), wherein X is between 0 and 5.25 and said temperature range is between 15 and
-15°C. :
45
7. A method of heat exchange as claimed in Claim 5 or 6 wherein a compressor is used for drawing
ammonia from said complex compound and to compress ammonia for condensation.
8. A method of heat exchange as claimed in Claim 7 in which a compressor is used to charge the heat
50 exchange vessels.

9. A heat exchange system comprising a vessel for storing a composition as claimed in any one of Claims
1-4 in communication with an ammonia storage vessel for receiving and discharging the ammonia
alternately.
65
10. A heat exchange system comprising two heat exchange vessels for storing the liquid and a different
one of the complex compounds claimed in any one of Claims 1-4, the vessels bsing in communication
with one another whereby ammonia vapour may be selectively transferred between the vessels.
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[err], wherein X is between O and 5, [err], wherein X is between 5 and 12,
[err] wherein X is between 2 and 5 %err V\/nereln X is between 2 and 5, 45
[err], wherein X is between 0 andE§° 2hé E?r] wherein X is between 0 and
5.25. 13. A nmethod of operating the system of Claim 12 wherein said conpl ex

conpound 11 S AlHohtSxBRhG WsBRads&shimd in Clain?8%r GO QRS Joﬂpﬁsfgﬁ REGMoNEoY 1 %ﬁa@rng and

adsorb at | gaménidrdaPihd EdMpleR borhdbBnPdRE RbthptesIRg Shiorkid 16 fdnVEEN NUNET |
limts and cause refrigerating |igand evaporation in the foI | owi ng

t enper at us2e Ar g excRdhgd skt int WhidhNEnBENEDI WR6nsidly @6doMEd abE biésbribedVdR raCidmpiéx i S
betwees 2 abshpburdincbripasiny & eRe b4l ahdcaninfAGLthb Sysiéth \WeRting a lddmprdstor fob Arawlg, S5
[ er\"] wher ei amoriiss frdpe bak esmplex xEpdundi Bl cpaiable tecqapreds brhmMorfizaldgéondehsdiion, \aeen O
and - 60 C. gonfplaxchmpontintis eelevted fiom tiecibllowieg canptem dorbpoamtd. sai d t enper at ure range
i s bet ween BeGndXiNHeHwi@rein Ris betwbda(23®d 4427B1 [err], wherein X is between 0
and - 6 andMg6k d XNHypwhergin X is bptwerne? and 6bet ween 0 and - 65[err] [err]),
Wnereit? X i YgBre t\Méhith). wherein) Xds ketweens2padl & enper at ure range i s between 0 and -
30 C., Mg(ClOs )z« (P‘TS)WK‘EVP@MSWW@“BéM\gn 4 and 8 and said tenperature
range |s beP?@?shx bﬂ@’e'"§£éWP1“2?€ﬂf] wherein X is between 2 and 6 and
sai d terrper &hprein nhandfy - 40 C., [err] wherein X is between

2 and 6 and Og)xf eé"h 5"?%%?2 6bet ween 0 and - 10 45 C.,
[err] erelg( rqin 3?1 W& d tenmperature range is bet ween 10
and - 30[er§Br 1 ,q{mg' ﬁ‘ gel; elr;z gween 2 and 8 and said tenperature

3)s

range is beg whe [err] wherein X is between 0 and
6 and sald hr&pggbbﬁ, 0 and -40[err], [err] wherein X is
béLweegb 4 aggh . s)s,ﬁ“ ofbirl eI BEiwadnd iaBange i s between 10 and -30 C., [err]
wherein X i gméigt Qh@a,dx&bgmersﬁg,geterrper ature range i s between 10 and
20 -25 jveass ) S;LvherMQrﬂeme&,gﬁ,dlyat ween 2 and 6 and said tenperature
range is bersmenxMHaneherethX is @btivden[acdnd b, Wher ei n ‘X is between 2 and 6 and

sai d tenper BéBiy €X(NHE)J®heketn Yo basesn Lanasd [err] 25 [err] wherein X is
bet wees 3 aBaCiHe A(t:)s@hetbirt X Bbetvadn2 aad6aAnge 1S between 0 and -45 [err] [err]
wher ei n X | Sobyet XiNbi), RhezeiniX B batwders2and 6t enper at ure range i s between 0 and
-50 [err] [ NiGk]* X{Ndg).ovharoR X is bdbwsen@a@nd & and 6 and said tenperature range is
bet ween 0 aN@#=30X(NHs), whewin ¥ iz petyeep@rand B.wherein X i s between 2 and 6 and.

sai d tenper B{@IP=e 1 XiNWe). wherginX indaween 0and6- 60 [err] [err] wherein X is

bet wee¥ 2 afifle ’gHHS)sVﬁPG'"t)@PrB%Y’?fPG@Ed?a’H’gt@‘WGS"‘b en 0 and -65[err] 35

S|
([aﬁ(rjr]_e\ém(ca;reg Isé(. g%‘Hs’xr?gég‘hxls:eétﬁ’eﬁeﬁgﬁg said tenperature range i s between 0

ReClsz + X(NHa), wherein X is between 0 and 6,
ReBra « X(NHs), wherein X is between 0 and 7,
35 SnClz » X(NHs), wherein X is between 0 and 2.5,
NH; AICL. « X(NHs), wherein X is between 0 and 6,
NaAICl; « X{NH3), wherein X is between 0 and 6,
L KAICls « X(NHs), wherein X is between 0 and 6,
e (NH.1)2ZnCly » X(NHs), wherein X is between 0 and 4,
40 (NHs)3sZnCls « X(NH;3), wherein X is between 0 and 6,
K2ZnCly « X(NH3), wherein X is between 0 and 5,
K2ZnCly « X(NHs), wherein X is between 5 and 12,
CsCuCls « X(NHz), wherein X is between 2 and 5,
KzFeCls « X(NHs), wherein X is between 2 and 5,
45 NH.Cl « X{NH3), whersin X is between 0 and 3,
and
NaBr « X(NHs), wherein X is between 0 and 5.25.

0 and 6,
8N

13. A method of operating the system of Claim 12 whersin said complex compound is alternately heated
50 and cooled to respectively desorb and adsorb at least a portion of the ammonia moiety thereof between
numerical limits and cause refrigerating ligand evaporation in the following temperature range according
to the compound selected.
BeClz « X(NHs), wherein X is between 2 and 4 and said temperature range is between - 10 and -
65°C,,
55 MgCl> « X(NHs) wherein X is between 2 and 6 and said temperature range is between 0 and -
60°C.,,
MgBr2 « X{(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and -

; O




[err] wherein X is between 0 and 6 and said tenperature range i s between 0O
and -40[err] [err], wherein X |SE%§{3&£§$?€ and 3 and between 3 and 6 and
said tenperature range is 40 and - [err] [err], wherein X is
between 2 and 6 and said tenperature range is between 0 and [err] [err],

wherein X is Mﬁﬁl@ﬁzenxaﬂ-l@)nghe?elrﬁﬁg befkoéh d SHARRTaRd MicClohBuMiSte ban e?ﬂ;&@geﬂ o%flg and

[err] 45 .gs.c [err], wherein I's between 0 and 6 and sal tenperature
range is bet\gaep SRR, wioRIneX Is] be{uesrb,and\@eﬁcesaru %mreatbfe ﬂﬁ@% BBkl 0 andtnd

sai d tenpeseicyre range is between 5 and -40[err] [err erein X is between
0 ands2.5 andaSiai K (NBEP@NHcMiINIK & BobWd@e 4 iafid B ald/ \&RINependiile RAge is betwbidh fochd |

[ er wher20°¢.. X i s between 0 and 6 and said tenperature range is between 0
and -65 C., GaBrer] XMWHs hersinXX issbalyebm@ @nd 6 aadh ebidstempetatsrairahgt éntipeseat Oraed F ange
is between4@Cand -65 C., 55 [err] wherein X is between 0 and 6 and
sai d tenper atCﬁ(C@'f)zan)gEHa)-swfbetnwee het@ean2chnd 6 Bndsaid thraperdturgrangecis betveen § apét ween
0 and?4 antf°$ai d tenperature range is between 0 and -60 C., 10 EP 0 331
427 Bl [er Sr&\eré«'\'nr‘o)(rrhgfe'bé&'w@etwe@ 13 8sand feid deRRgratuesnigegeds between JAged i s

bet ween 0O g - 45C, er wherein X is between 0 and 5 and said

t enper at ur Hiye >$(I§Hs e 5 thr on 2 @pP @pd spid tempergturp r'ﬂ"g%\ﬁé?e@‘feﬂ“ Xand-

bet 5 id t t t
wher et X | ggé@’eﬁ”%@aw&ﬂ'@ aibaigeR ool fape oo E@m“P%%Bfa S e BER g
-55 [err] [ezia%m&ﬁ”% ein>X ?selge\[‘We%p 42an§‘/|§c£ng’ Pl ggm%gra rgn er ett\rleE)ree AhPe s

bet ween 0 ap “&hd

saj d tenpera r ety [
betwegn 0 Q@E%u EE??ZS)QQ%? Jé"g?g'e% errperegrt‘é 8%261? aa%nggilfs%grtggmgern g%és b&@ﬂ‘qg%@(

14. A met hod MnBE <SK@HATRheRHMIXIiE BAWEY2 S & BRr 43R toREMRIEY rdhYe fsBotweBED @hd ON at
t enper at ur ag-dret ween about -65 and 15 [err] conprising alternately heating
and cool i ng MnBRNPKEM: ) @hgdeh Xds 66MGInTE 4ridds SrfdSsaiat tbrapekatur® fange RBefieerb @lahd and
anmoni a cawstdg refrigerating |igand evaporation at tenperatures between
the fal | ow n@etleapPENidd),uwtereini Xid isatweors S[End 16 ana| sgid ttemplatues’ raagecis bethearn0 landind
adsorb, redpt@tively at least a 20 portion of ‘the amoni a noi ety

t her eof bet wéefr: t-PENHz. Wheveinn isnbatwaen @aind |6 andtssid teraperhticed repyeeis betwep00 Rod

sel ected f'|56rﬁ [er & wherein X is between 2 and 4 and said tenperature

range is bet *- X(HnweheresX [issbetyeen 2r gl fhandesald tampesatyse rafgeeis bBtwaen0 @ndind

sald"’l"errpe re ranﬂe I s between 0 and 25 -60 [err] [err], wherein X
t Wb ¥ dhpRivesn & w9 e SomRerahER FPhep Bietew0 end [err]

i s between é Cabrg Xl
wher ei n X| erat re ran s between 0 and

-65 * C 3Q %q@?rﬂ%ﬁﬁg%fsngeﬁe?égt?@& Hs? Jgnpest eﬁ"@a’?d"’?"@?ﬁ)%ra%ﬂ ure

rangg, is b E?W?B?n Q((lel-'ilsj whér%m )Qis between 2 and 6 and said temperature range is between 0 and

-:5 I\i(ClOs)z » X(NH;3), wherein X is between 0 and 6 and said temperature range is between 0 and

\”’ 0 éi.(’:lz * X(NHs), wherein X is between 0 and 3 and between 3 and 6 and said temperature range is
40 between 0 and -60°C.,

] .((J:dBrz * X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and

m.'lééls * X{NHs), wherein X is between 0 and 7 and said temperature range is betwsen 10 and

45 .j: F(!:e'CI;; * X(NHs), wherein X is between 0 and 6 and said temperature range is between 5 and

-40 F(i;eBra * X(NH3), wherein X is between 0 and 7 and said temperature range is between 5 and

-60 S(;lClz » X(NHs),. wherein X is between 0 and 2.5 and said temperature range is between 0 and

® -6 r\(l;I:LAICI; * X{NHs), wherein X is between 0 and 6 and said temperature range is between 0 and

-65 I\(l:aAICI:, * X(NHs), wherein X is between 0 and 6 and said temperature range is between 0 and

55 -6: .IéAICI:, » X(NHs), wherein X is between 0 and 6 and said temperature range is betwesn 0 and

(NH4)2ZnCls « X(NHs), wherein X is between 0 and 4 and said temperature range is between 0 and

y | D O




[err] wherein X is between 0 and 6 and said tenperature range is between O
and -40[err] [err] wherein X is betvveen 4 and 8 and said tenperature range
is between 10 and 35 -30 G [%’r?? #¥{BLin X is between 2 and 6 and

said tenperature range is between 0 and -50 C; [err], wherein X is between

2 and 6 and S%ﬁj&\%en 25(@[11? eFeﬂ-{}BE blal% %%%%Qn@sa%pe?a@ur&an %QS between8 a[u?r rl,

wherein X i sal erature range 1s etvveen

-60 [err] [er znm&rﬁmns)mée..bﬁf.eﬂmezoaanais@n@% ﬁﬁg& athr TGS Al bWl arag@ i's
between 0 agglc 60 [err]), wherein X is between 6 and said

tenperature r guGeli -SX(hﬁJ)Vﬁ%Fbuﬂ( Adtwobios Gnd 2oand said temperﬁl@ferrling\éﬁ'ﬂeﬁﬁean ¥ah®
between 0 angk@® and said tenperature range is between 0 and -40 C;, [err],
wherein X is lgetugaenX(MHadheteirRGs bubtasr @rand 5and sdd Rmberatars darige isoiwibnl D @nd ange
Is between 8sehd [err] [err] wherein X is between 2 and 6 and said

tenperat ure r &gpSlsi X)) welersir0X dsnicbiveen 2 and 546d paid tenpératome rangaiscrebrean X and
betweem 0 a#8°d, and said tenperature range is between 10 and -30 C, [err]
wherein X i s bEGleeXNDs)awhbred ¥ irdbetween Otanddaanchsaig¢ temperatyee range iobajiasn 18 apthd
-40[ err] 5520°C,and err] wherein X is between 0 and 2.5 and said

t enperat ure ré‘ﬁ%’e KdHp)ep X s Rptpeo 8@PEP-2 adaaid|tempgrplyecfapgeys pawesainead, o

and 6 and s octerrperature range is betvveen 0 and -65 [err] EP 0 331 427
E’ét \[/veen d4a% eﬁl 55% bet W%%verpﬂé d ga@? tenRe{ at urreurr age%geg bout

| te in g & complex oomp nla
Lg{rpv\:rera]‘t (L)Ir e Egsal{ §°3} Fm r?Ta :aﬁusérqaraetfn;‘% ?g.ang eﬁ%oraﬂon a;Q er tu %?‘« '{h s

rb

wher ei g X ' %ﬁ' fvﬁ.{g%ﬁe ik, lssid aré
-45 G [err e‘e |s e ween sal terrperature range |s
bet ween 0 and 336\2 x(mrafl%é;em beeis rbha}en mﬁrehrra ghid! SmBRIINE Rifge isAathedr?-1814Rd Sai d
t enperat ure.gsegige i s between 0 and - C [err] wherein X is between 2

and 5 and sai (ngtfz‘ MRGRIELY, Wﬁrefn@ﬂ%ebdw&ebetaw%fhnﬁ said dempeliupd Fahgelf between 0 and
[err],»swhergptc;X is between 2 and 5 and said tenperature range i s between 0O
and -55[err] [MgBr]. XyRRy)ckareik X 3 hsdbesr @nand 6aand sdid aertpesaturdl rangaT|sciotioant @ andinge
I's between #5°@nd -20 C, and [err], wherein X is between 0 and 5.25 and

sai d t enper at MCIRnNGENKHL, viheteinaein bétyeenrtiar@(® and said fempeiatufecranga tibrtywaetUOland 1.
Zusanmenset#81g zur Verwendung in ei nem Wrneaust auschsystem dadurch
gekenr2ei chneCalCiels - XthNHs). whetoies X7% beiwaen Rsrad Bang seid IPFRIIGIPNGR dS Retwasel Oente
Konpl exverb14ﬁcfhn unf aBt, wobei di e Konpl exverbin- dung ein Metallsalz und

Anmoni ak urr]‘ al"“‘f(c| o s X@Hp)eHhaminX ds batypep Qrang, ﬁdnﬁwwefawrradmam betveaR 9138% s
ELPSH ISI , gia Batref Sréi a&eb' b et Bsp P anos s Bobicen 18%na
Er dal Kl i met &ﬁ Ikllgliagll wh%nte% t?eq\r? eon 2Carr]1|d %%Ss%ildztemr%lrart]urel\/%nge |st%%5& G’and

-bromd oder

_ 50 .l-;;e;Brz X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and

40 CoClz . X(NHs), wherein X is between 2 and 6 and said temperature range is between 0 and

h gngz . X(NHg), wherein X is between 2 and 6 and said temperature range is between 0 and

h rfl;i'Brz . X(NHz), wherein X is between 2 and 6 and said temperature range is between 0 and -65°C;

45 Ni(Cl0s)2 . X(NHs), wherein X is between 0 and 6 and said temperature range is between 0 and
-40°C;

CrClz . X(NHa), wherein X is between 0 and 3 and between 3 and 6 and said temperature range is
between 0 and -60°C;
CdBr2 . X{NHs), wherein X is between 2 and 6 and said temperature range is between 0 and
50 -40°C;
TaCls . X(NHs), wherein X is between 0 and 7 and said temperature range is between 10 and
-30°C; :
ReClz . X(NHs), wherein X is between 0 and 6 and said temperature range is between 5 and
-40°C;
55 SnClz . X(NHs), wherein X is between 0 and 2.5 and said temperature range is between 0 and
-60°C;
NH:AICl, . X(NH3), wherein X is between O and 6 and said temperature range is between 0 and

-65°C;
ST % e L o ms x




30. wobei das Metall Chrom Mangan, Eisen, Kobalt, N ckel, Cadm um
Tantal, Rhenium oder Zinn ist; ein Doppelchloridsalz, ausgevvahl t aus

NHAAI C14, NaAl Cl 4, KAICl4, (NH4)P @97 Bing) 3znci 5, K2znl 4, CsCuCh3, K2
Fed 5; und Natriunbrom d oder Ammoni unchl or i d; und wobei die Fllssigkeit

ausgewAnl t i c%\élusxmﬂa), %&R & i %@g&etggnd‘% E&@Idetem@rmggn&; Qq{etweg b Qﬂ'j e- 35

t her, Esteg et one und usammenset zung nach Anspruch 1, wob

die Fl Ussi g?(RAI&Ia, a%ﬂ%‘}%&m')ﬂs metqgranQG%Q%alEQe% fRRRR raAgtSis PotwBbHAd aif hen

Al kohol en gidc, zwi schen etwa 4 und etwa 12 Kohl enstoffatorren ni edri gen

Al Kyl acet a- iy, zatue KIS Whérbik Y 866216070 @hck Bt saibltdidtleRiigY whgelieHbtween 0 and
Polyal kyl esgdcycol al kyl et heracet ate, Al kyl engl ykol e- 40 t her,

Pol yal kyl eng(NHz pisbisal XiyHs twinersin X[ betkeeh sebdasartdaandﬁbrﬁiehyiqa’aﬁdaaé h;dme,en 0 and

But or ol act-esrgind Col lidin, wobei die Flissigkeit einen Siedepunkt von etwa
60 *I C und eKsZntl SOihtha), mhem-htx i ihptepdnad bnded wal Bid*temperEtwe rapge isPetween 0 and
Zusammense#®Whg nach Anspruch 1 oder 2, wobei die FlUssigkeit ausgew-hlt

i st aus der &dnBlve Xt¥is), wherpiniXds Qﬂ@"rﬁﬂﬂéﬂg anbsaid teppasgivse rangesis beiwpsn Aded at |

Et hyl acet o8& at, Et hyl engl ycol, Diethyl engl ycol,
D et yl onol y EenoiRhivaemhisgeiren orod ﬁyv%ﬁgﬂ PRBATEPEATAY [scopepn O and

Tetraet hyl & K thIth Di et hyl | di et hyl et he
0ot 1 engl ?%%ﬁl?ba{( W e S OB M e HAEIPTIRARS 9% BReAMLALE zung

nach ei ner ﬁgﬁ);@g@*ﬁ“dﬁgg SR 351 SRS BT Xvseae%vee&%mzzagﬁ-
2 Jnd 4 "eghaez%ehe AL B b i i

zwi schen 0 und 6 |iegt, 55 X(NHs), wobei X zwi schen 2 und 4
liegt, Gafedtanspiitdiel3), wobei X zw schen 4 und 8 liegt, CaBr2 * X(NHa), wobei
X zwi schen 2 und 6 liegt, Ca(Cl04)2 * X(NH3), wobei X zwi schen 2 und 6
liegt, 32 Zushmmensstzundlzur Rrwendung lrPeiRers Wirfeddstdadch§yston? ddduséh gbidhnzeiertae IdafX

ZW scken | dislRgbaBmbrisetging efné Bitissigkeiti(nBliside Kordxedrbindury\irsiatdt,avobdl disikdmfletverbit |,
Sr(C 02) .dudg§ bihiajetalisaizlad Amaniakaediasn des attadiefend ererdimt wisbdskdhit wird (unHeindesteabei X
ZWi schen 4einendeiBddsiApgyionial zu desorbideeBAing z0Kédsbibipren; wobe dasVietalisalcdvegewdhitistus

l'i egt, MhQleRGhupp dukiespondwobel X zwi schen 2 und 6 liegt, MBr2 * X(NH3),
wobel X zwi seihdmdaikalimethli@hlorid.cgromidresdek Zhloiisalkiin Mejelighlpridy -breuhid eHes chipraisalt. 6

| i egtse Fe Bp@eﬁdaxmq[gphromlg@qgarx Eison. KobpdtNigkel, Gadngurn, Jg@}gl Rhpgpium oderZinniist; ein
X(NHa) , woBrepelotloyiggalscausgewinlt,ps N AiCl g NaAIGhy EAICles (N k-EDCK. (I BZnCk. KefChhen 2
und 6 | i egfsCufe.(abeCh; NH3 vvobel X zwi schen 2 und 6 liegt, NiBr2 *

at Io
?&Nggﬁenmgbﬁ%i?%%ﬁgk 5"399“' h e é% v CI m %ﬁ%’ﬁj A'k("&NH’v{%"g’E‘\ﬁ%ﬁeebG'{f’ﬁﬁ 3 und
h

zwi scfien 3 i"id éﬁ%’?"z * X( NH3) , vvobel "X zwi schen 2 und 6 Iiegt,

S

20% S |edr|

té(élQQﬁé , |k§|¥“g%$l&1“ Hyicole-
X( NHS4)7 ce Hal IétHan stiatato, t Aelste, B otaétga und“@ck?lﬁi n, 0beel
zwi schen OdléyI rFﬁllssﬁ\g it Gﬂ&n S p@tk‘f’r von &@Nﬂﬁ) . &henk@%ﬁﬁhﬂmnﬁmmcbtﬁa bi agt ,
(NH4) 2ZnCl dutweist{( NH3) , wobel X zwi schen O und 4 liegt, 25 (NH4) 3znCI 5 *

X(NH3), wobel X zwischen O und 6 liegt, K2ZnCl4 * X(NH'), wobei X zw schen
0 und 53l | 2agémmensetzung nach Anspruch 1 oder 2, wobei die Fllissigkeit ausgewshit ist aus der Gruppe
45 umfassend n-Heptanol, Oktanol, Isopropylacetat, Eihylacetoacetat, Ethylenglycol, Diethylenglycol,
Diethylenglycolmonobutyletheracetai, Diethylenglycoldimethylether, Tetraethylenglycoldimethylether,
Diethylenglycoldiethylether, Diethylenglycoldibutylether, Butyrolacton und Collidin.

4. Zusammensetzung nach einem der vorhergehenden Anspriiche, wobei die Komplexverbindung ausge-

50 wihlt ist aus der Gruppe umfassend:

BeCl: « X{NHs), wobei X zwischen 2 und 4 liegt,

MgClz « X(NHs), wobei X zwischen 2 und 6 liegt,

MgBra « X(NHz), wobei X zwischen 2 und 6 liegt,

Mg(ClOs)2 + X(NHs), wobei X zwischen 0 und 6 Ilegt
55 CaClz « X(NHs), wobei X zwischen 2 und 4 liegt,

CaClz « X(NHs), wobei X zwischen 4 und 8 liegt,

CaBr2 « X{NHs), wobei X zwischen 2 und 6 liegt,

Ca(ClOs)2 » X(NH;3), wobei X zwischen 2 und 6 liegt,

? A 0 O O
*oCL H s x




K2ZnCl 4 * X(NHa), wobei X zwischen 5 und 12 liegt, CsCuCdl * X(NHs), wobei
X zwi schen 2 und 5 |iegt, K2FeCI5 * N wobei X zwi schen 2 und 5 liegt,
30 NI -4C | X(NH3), wobei WQ?%EEE%BHM 3 liegt, und NaBr * X(NH3),
wobei X zwi schen O und 5, 25 Ilegt 5. Verfahren zurn Austausch von Warne,

wobel di e Z4eanRNASI BBk ARckbnqidiEB Regier Vvor hergehenden 35 Anspr Uche
I n einem V\ag ﬁmﬂgsmg,»@m%qmgq‘ggq, wi rd, wobel die Konpl exverbi ndung
alternie- 0 WAKILH, websl xaheseh bluhd 8Miegel, UM zum ndest eonen Tel | der
Amm nkorrponggnrg XINHIE %6ebX ewistRerghdBUiegtdsor bi eren. K 6. Verfahren zum
Aust ausch veach/V¥-K{Neia), wsHaEk zvdscRendLima@niefset zung der AnsprUche 1, 2 oder 3 in
40 ~  ei ne MaCK\ DINEHR)) Sbiseil X ekisohsit 2ondvadiegiendet wi rd, wobel die
Konpl exver biMnEi rgX(iHz), avobei ¥rzeischere? wat Gitteghind abgekUnlt wi rd, um m ndest ens
ei nen Teil Féller X{Nhsl webeiPporisshencs undiBdiedben numeri schen Gren- zen zu
desor bi er en FeRd « X(NHakiwehohX zvisshen nd@éegdpr echend der ausgewi hiten
Konpl eio\/erbicﬂ@lung‘m‘h).u@?ehx?\ﬂ RvR1ed Sflesiper at ur berei ch eine kilteerzeugende
Verdanpfungcvﬁfn hurehei % gwischon 2 wd(B liegleCc2 * X(NI H3), wobei X zwi schen 2
und 4 Ilegt tﬁ'?d' T"Q”?ﬂé‘rz&’fsﬁ'ieﬂér“éﬁ’ﬂ?g&w schen -10 und -65 45 * C

), W L2 und 6 liegt und der

T tbf‘P?? *EH g d" t Br2 * X(NH3 bei X
Z\(/amrrgg[]anurz g%‘ R °ﬂ' éf&’e" g’%‘{ﬂ?sﬁ%@%dgﬂwg#schen(o uald W85e|C

h :
li egt, ¢ : bei X zwi schen 0 und 6 |iegt und
der TerrperaTac'%g ; wf?g eeh %II'IZ 5 * Cliegt, CaCl2 * X(NHs), wobei X
zwi schen 2 ﬁg 4 ';”o%p gcrhen@mae,r, Qur bereich zwi schen 0 und -30 * C
| i'egt, CaCkndi, XkiNHG) wo c){emnagrgqi 4 und 8 liegt und der
Tenper at ur b &mrﬁph@da.ﬂgmééﬂdm@@ * Cliegt, CaBr2 * X(NHa),
wobei X zw fghen . &(Wﬂwﬁbeﬁk@ﬁ&ch&n@lud&%ne tgrrperaturberel ch zwi schen 0 und -40

*d liegt, CxAlClkOHEHs), wibeNZpiscHePbaid ediegy schen 2 und 6 |iegt und der
Tenper at ur bR LEZRCIZ WKSIEIE)EWoLB] X izwikcHsn 0 und 4 liegt, J I 1)

[ 11 11k 1111NHk)sZnCIEEPXOIHY3d0bdi2zwiBichendiund 6 Gegti egt, SrCl2 * X(NH3), wobel X
zwWi schen 1 KsZhCB < X(Midd, wobel Xawischer Aped Sliegh ber ei ch zwi schen 10 und -30 *C

i egt, SrBr KeZnCK(-NkiSa). wabdh &|zwixchenb gechidiedt, und 8 | i egt und der
Tenperaturb@ﬁ@!cd;h' HNHaorebel Xpwisphen 240d Sliegt,  * C | jegt, Sr(CL02) | X(NH3),
wobel X zwi efie€la +OMiad wobgi Xawischamd urekd lisglenper at ur ber ei ch zwi schen 0 und - 40
* Cli#gt, E&ESF'Z XNHe. nplj X 2viethen 0 wodAedlehen 4 und 8 liegt und der
Terrperaturbé'f' ich zwi schen 10 und -30 * C liegt, 10 BaC2 * X(NHa),
wobei X zwi &Wer%‘ﬂ”ﬂﬁ'ﬂ’bg)ﬁﬁw%qenﬂﬂﬂdﬁ%sr"e%nperaturbere| ch zwi schen 10 und

-25 C liegt a2z nd 6 t
I&T%Z;uz %4?' m ei %éﬂgg) gau chs m T\s/ rwﬁr@e‘l w%wg| ? die @ﬁ%ﬂg:%‘gﬁ' ?':tee o
* Cliegt, Er IBr $%d IV§I\F/]\/|d"aes gl unéﬁ'ﬁ“ ?&lgb t un et

Tenper at ur berel ch zw schen O und -45 * C I | egt, FeBr2 * X(NH3), wobei X

zwhschen @ wokhnfn 2R Glusttiich G wIRRBPRELRE 5 RBLRirehseigSdel ARspRickdd, 2 56br ™3 e
liegt, £20 einem Warh6dudtdusthsystdiiiagrwenaBiDitd, KoBeid Cistiplodvetbinburl ditbrfigiend| Bla#IRT
Tenper at ur barheagbkuBNWEd [uemiddestens e Toil (Brdr iIAG@inkorhBént SwiskhdnHidinerisanEneGrenK
zZW schen 2 uwendzu5ddsbbigien wndl zdl edsorbiarap amna tentsgyechaidcder avdgewihizan Kbmphgverbidurly i
liegt, dem folgenden Temperaturbereich eine kilteerzeugende Verdampfung von Liganden zu bewirken:

BeClz « X(NHs), wobei X zwischen 2 und 4 liegt und der Temperaturbereich zwischen -10 und -65
45 * G liegt,
MgCl2 « X(NHs3), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -60
* G liegt,
MgBr2 « X(NH;3), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -65
* C liegt,
50 Mg(ClOs)2 « X{NHs), wobei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und
-65 *C liegt,
CaCl2 + X(NHs3), wobei X zwischen 2 und 4 liegt und der Temperaturbereich zwischen 0 und -30
* C liegt,
CaCl> « X(NHs), wobei X zwnschen 4 und 8 liegt und der Temperaturbereich zwischen 10 und -20
55 * C liegt,
CaBrz « X(NHs), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -40
* G liegt,
Ca(ClOs)2 » X(NHa3), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und

| AR O
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Ni C12 * X(NH3), wobel X zwi schen 2 und 6 |iegt und der Tenperaturbereich
zwi schen 0 und -65 25 * Cliegt, NiBr2 * X(NHa), wobel X zw schen 2
und 6 |iegt und der Tenperaturbeﬁpeg%1%%1chen O und -65 *C liegt,

Ni (C103)2 * X(NH3), wobei X zwi schen 0 und 6 liegt und der
Terrperatur_lggr,%grt\ zwi schen O und -40 * Cliegt, 30 CrCl2 * X(NH3),

wobel X zw's " d 7\ i i i "
Tenper at ur b@% {zcthmg’sg%gEﬁgw%%é?ggdqg ﬁe@” I eog{ #é@;lg}u‘éﬁg% C&?“Nﬁ%])en 1?/\Dnge-?o X

zwi schen 2 uggh$5. &h»gg;. wisi! xG&ischbR BRAG %tne%tbﬁa QbrCRmpYIhIEBEISIEN Dristhsh 6 did 10 C
| i gt TaCl@,ie’Bth(N ), wobei X zwischen O und 7 Iiegt und der

Tenper at ur be BREIBL) 2UNBSVBei MOzwiborbn-03fad 8diegt und def Témpetaiereich@ibehen 0 MidNKB) ,
wobei X zwh@gdgen O und 6 |iegt und der Tenperaturbereich zwi schen 5 und -40
* Cliegt, ReBsrs.%XNt:NwWddei Xwalserion X undvs degh eml @r eroberaturheesiph zwischen @9 und -30
Tenper at ur betegt,ch zwi schen 5 und -40 * Cliegt, 40 SnCl 2 * X(NHs),
wobel 76X zwi s ®aein « O(NHa) wabeh X| ziwisgiten Qruad 8 degt Tshdee Terereratihersich Fwisghier dhunl €5 und
-60 I C |ieg€leghH4AI Cl 4 * X(NH3), wobei X zwischen O und 6 |iegt und der
Tenper at ur beMaCe i XNHa.C¥ebei X0zwisshen-25und+6 liegt yngd ger TeRpparpigibgreich %('Nge')? uRtsAl X
zwi schen 0°@fegt6 |iegt und der Teng(sr at urberejch zw scbpe_n 0 und - 65cl ég

* Cliegt, béﬁdq;téw X(NBNreppi X guitsaen Sunsf lisghi der TaTtpergturoeigigh 2yrrieny@ pnd -
Tenpetat ur 'ch zwi schen 0 und -65 | C |ijeqt NHA) 27nCl 4_* _Jnobei
X2t schen. g e MORBJoR RSt L PP g TSR AP o1
liegt, 50 ' H4) 372nC b . *  X( e 1 i 1 . i und
der Tenpera ﬁ?)’ér'e)lg(@iﬂf‘)'z"\'/ﬂ% Jhen e enu%l&%_edgﬁfumngﬁeé%%%I&l? ﬁM émg(n??\llliﬂil‘f-,g‘svvobei
X ‘gui schen Sl I teniperailioereif Bwisbnsi 6l und 8o | C

i egtfo K2Zp&hd t’e %(W%Obﬁggzevﬁ&%nzﬁ@%% %Qﬁﬁﬁfﬁel I ebgt undI der u

Tenper at ur bergghgh )z(m-laa,cvbSUBQ_)@zvl‘HEQen%und 6 lisgtund deCranpBiiusbereith-ibohert 0 Wd\6B) |

wobei X zwh.gghgn 2 un i egt und der Tenperaturbereich zwi schen 0 und -55
*C liegt, K2 Nmgfl XalHs)Xedbss X zwikarer 2 ufd ZWeGRQUAE er2Teriperatbrbbrsiely kwistheh €l @id -65
Tenpegat ur benigg,ch zwi schen 0 und -55 14 * C L M S * EP 0 331 427
Bi * C |iegt ,Nidid GiNHs), Wobdilx) zwiserene? uny 6zliagtombl @ar Temparitudeleicie gwisaherd0 dwest -65

- Tenper at ur betigtch zw schen 15 und -20 * C liegt, und NaBr * X(NH), wobei X
zwi schen 0 urNKCEB:R25 X(NBgt wabsicX evdschaicOrpel Giliegt tralrdsr Témpovetuskeraich zwischen @ upd

-15 diegt 407 Cilgr f ahren zurn Austausch von Warne nach Anspruch 5 odor 6,
wobei soei N KorfjsBle s 3@¥Hs) eohekX dwischop @ dnd Jvnd Zwisehen 3kndi@ isghiend dRbTRMPERIELKICRdung
her auszuzi evieohenfhendd@ds° Qkagbni ak zur Kondensatjon zu konprimi eren, 1054§
Ver f ahr en zurfdBizst XOE0HWaPEINK gyischen hundiP likgke den Tempergiyrhaieich Fsqheh B ek #8r zum
Laden der Waf®Rlaust auschbehal ter verwendet wird. 9.?#@ aust augehsys éem
unf arsr?send ihnTé‘ﬁ'-" Bef(Nia).gyobel Xawikateas QA é'ﬁgtél'w&?’ ek %é%tzivffﬁ'benngé'ﬁ ?

ei nem®der ‘Uc - cder. mt el | ak- | Y,ndi e
wechsel wei sg&‘“ R s G

WAr meaust au st u ' 1 Hohla Ly iufd -

Fl Nssi gkei t, c4 xp'i ﬁ@“ﬂh@?&gﬁlﬁhﬁk@w%ﬁgﬁgaer bﬁﬁgga%%ﬁrﬁggﬁg%ig#gdm%er

Anspr g:he 1 -gn '|2 al&(ﬁ ,Wgr)@ﬂviscmtijnd BisGie %F@Jiér §bmporaturlsdbich zwiscHS:h oehd@oder
konmmuni zi er.giggwodur ch Anmoni akdanpf sel ektiv zw schen den Behailtern

Qoertragen  NH,AICL « X(NHs), wobei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und

-65 °C liegt,
NaAICl. « X(NHs), wobei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und -85
45 *C liegt,
KAICls « X(NH3), wobei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und -65
°C liegt,
(NHs)2ZnCls « X(NHs), wobei X zwischen 0 und 4 liegt und der Temperaturbereich zwischen 0 und
-60 °C liegt,
50 (NH:s)aZnCls « X{(NHs), wobei X zwischen 0 und 6 liegt und der Temperaturbersich zwischen 0 und
-45 *C liegt, :
K2ZnCls » X{NHs), wobei X zwischen 0 und 5 liegt und der Temperaturbereich zwischen 0 und -40
*C liegt,
K2ZnCls * X(NHs), wobei X zwischen 5 und 12 liegt und der Temperaturbereich zwischen 0 und
85 -35 °C liegt,
CsCuCla » X(NH3), wobei X zwischen 2 und 5 liegt und der Temperaturbereich zwischen 0 und -55
°*C liegt,

KaFeCls » X(NHs), wobei X zwischen 2 und 5 liegt und der Temperaturbersich zwischen 0 und -55

"’ | AT R T
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wer.den kann. 11. Warnmeaust auschsystem nach Anspruch 9 odor 10, darl ber

hi naus unfassend ei nen Konpressor, um Ammpni ak aus der Konpl exver bi ndung
her auszuzi ehen und Ammoni ak zur KERGSILAR(BY 2y konpri- 25 meren. 12.
Viar neaust auschsystem in dem Ammoni ak an ei ne Konpl exver bi ndung, die ein
Metallsalz y qi mmoni ak unfafBt, alternierend adsorbiert und desorbiert

wird, wobei évsscm L n*,&gitﬂx éﬂfﬁﬁ '3 I%Hmnk'esmﬁ.ﬁéransé}e.m.séﬁm@ Rhdlooaus

der Korrpl exugr; yng Anmoni ak zur Konden- sation
konprim eren kf@a%l:‘ X¢0dl), Glob& m*&w&lyzefib@gm@bl& TéMPerhtGrbgaitiivischen 15 und
Konpl e%verbLﬁdngﬁn ausgewahit ist: BeCk2 X(NH3), wobei X zwi schen 2 und 4
| i eg¥ MyCl 2 * Ha) , wobei X zwi schen 2 und 6 liegt, MyBr2 * X(NH3),

wobei X zw s:sdfumn 2urt) mdstﬁls&hi vof Emabnach AnspipéHS Bab) 8, wobdleiNiHBInpressoerweldet wirdschen
0 und 6 | i e@in, ArkradnieR alis ¥dr Mdmplexverbindung Kerzuszgashenund das dmiobizkezyr Kor@arSktion*zu
X(NHs), wob&bmpfimieenschen 4 und 8 liegt, CaBr2 * X(NHa), wobei X zwi schen 2
und 6 kd egt, Ca(Cl042 * X(NHs), wobei X zwi schen 2 und 6 liegt, 40

SrOI2 * XgNMalfahrencivei Ajétansoh somaMarme (naeh Snspiughy(7, weheRein Komeraspagzum lepesy dex

zwi schen 2 Widn@ustusghbehdiby vawerplpt wirdx( NH3) , wobei X zvm schen 0 und 6 Ilegt,
BaBr2 . Xéleng’n wobei X zwi schen 4 und 8 |i egt

zwi schen gaustauseisyste; umfassepg, eipon Beh Flgi "°" % g’f%’ 6&5

li egt, "VhBr 2'"°m}é M%%U‘*\ﬂd b 9 "E'W"éeé‘hé'ﬁm igkgrraAsbela oI Apringhme

wobei X zwi é’B‘hé‘?? &"‘8‘°P'?k§§?mm‘l'f‘ézfgfl2 * X( NHs) vvobel "X zwi schen 2 und 6

liegt, Co b , ]
XI( ﬁlqu) V\@éé\’ s\rqD u Zch %?f:f %gg die sska e?éﬁé% vy
und 6 1} egt mlte e%ktH isbh 'u%QtBehé\{b&\QibQ% %en 0

X( NH3) sc en |egt * X(NH3), wobei X zw sc
und 3 und ZWI °SC en 3 und 6 Ilegt 55 CdBr2 * X(NHa), wobei X zw schen 2

und 6 | i egf wal@battaischi(REARhach WaGRIch ¥ oa¥r R 8RibePhintds unifadsoDdinen Rafp@ssbr, um
X(NH3) ,  Wob@immbniakVafsCdee %Qplé&&&blﬁiuhg AgrhuszUZRin3und A(MShi3 zur Woldehsationzaul lembien O
und 7 biegt mdén. = 0000 l-—mm——mee el FEEEEEErn EP 0 331 427
Bi SnCl2 I X(NHa), wobei X zw schen O und 2,5 liogt, NHAAMC14 * X(NH3),
wobel X zwi SndreecauStausticysionh, i iegdem Nawhbi@ikd an ea(e I\H!dm)nlexvmblnétlngxdlzvn"s Metatisalz vndd 6
| i egt, KAl Clatnrionidk bil}t, altagipesnd Mdsorbiestound e®rhiariowi@l, Wohsiydas System eine gEeICk .
X(NH3) , wobeimXemuszishinemn Bmmoniak/aus e domplenpibnd g anigstundd moniglé s [Konden-

zwi schen O (salibnGeompirjeren KAWNE@Nd eineX Knippigxverbipdyieg aye dex %’BP@H ’EIHEP“’G‘"P‘F“@%‘?“ K2
ZnC4 * X( NH3psgewithast: X zwi schen 5 und 12 liegt, CsCuClg * X(NHa), wobei X
zwi schen 2 23 X(Nidgytwobej  zwisched pad4 ipgt,  x( NHa) , wobei X zwi schen 2 und 5
li egt, NH40|MQC'2><(NH!§ W%Bﬂeﬁw'sx“ef 8 ﬁ{%??‘o und 3 liegt, und NaBr . X(NH3),
wobei X zwi o YN rfahren zum Betrei ben des Systens
nach Aﬁ%pruc('fp( '9‘)2'; Ung alternierend t5 erwar nt
und gel kUhi t r(fx(( wo ?5 zwg 4(541 e| | i hrer Ammoni akkonponente

zwi schen nu |- gty desor bi eren und zu adsor bi eren

und.,ent spre 5 Nﬁ S\RS%W Ms%ﬁbw@ﬁf Eebr; Ing durch Verdanpfung von Liganden
in dom_f ol ged) |§ %@g WLREhEH £ihdls weé,e Zu or zeugen: BeC 2 * X(NH3), wobei
- X zwi schen Zgihd |.||3) Qbei X2Hischer 2 drgrpit ur berei ch zwi schen -10 und -65
Sr(Cl02) « X(NHz), wobei X zwischen 0 und 6 liegt,
BaBrz « X(NHa), wobei X zwischen 4 und 8 liegt,
BaClz « X(NHa), wobei X zwischen 0 und 8 liegt,
45 MnClz « X(NHs), wobsi X zwischen 2 und 6 liegt,
MnBrz « X{NHs), wobei X zwischen 2 und 6 liegt,
FeClx « X(NH3), wobei X zwischen 3 und 6 liegt,
FeBrz « X{NHs), wobei X zwischen 2 und 6 liegt,
CoClz2 « X(NH;), wobei X zwischen 2 und 6 liegt,
50 CoBr2 « X(NHz), wobei X zwischen 2 und 6 liegt,
NiCl: « X{NH3), wobsei X zwischen 2 und 6 liegt,
NiBrz « X(NHs), wobei X zwischen 2 und 6 liegt,
Ni(ClOz)2 « X{NHz), wobei X zwischen 0 und 6 liegt,
CrClz » X(NHs), wobei X zwischen 0 und 3 und zwischen 3 und 6 liegt,
&5 CdBrz » X{NHa), wobsei X zwischen 2 und 6 liegt,
TaCls » X(NHz), wobei X zwischen 0 und 7 liegt,
ReCls « X{NHs), wobei X zwischen 0 und 6 liegt,
ReBrs « X(NHz), wobei X zwischen 0 und 7 liegt,

-
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* Cliegt, 20 MyC2 * X(NHa), wobei X zwi schen 2 und 6 |iegt und der
Tenper at ur berei ch zwi schen 0 und_-60 C liogt, MyBr2 * X(NH3), wobei X

zwi schen 2 und 6 |iegt und der T'%ﬂrBé?‘aﬁTr%grel ch zwi schen 0 und -65 C
liegt, My(Cl 04)2 * X( NHq) wobei X zwi schen O und 6 |iegt und der

Tonper at ur ej 65 * CliQgt, CaCl2 * X(NH3),
wobei X Z\/\grﬁ'rl R& lsghelmqmggaI'E:Ige:‘[errperaturbere| ch zwi schen 0 und -30
* Cliegt, N x(N d%% chen 4 und 8 liegt und der

Terrper atur m&@' %Y\Mﬁﬂehﬁgwécﬂedl@ﬁha"e%gt Cliegt, 30 CaBr2 * X(NH3),
5 X ZWNMP&ITLZ XRHs), 0k,g,,(sgzt,,.sl;\m;j()Qﬁdf4T@[rperaturbere| ch zwi schen 0 und -40
|egt (m;@)(,m4))2mﬁ3)x(ou;ﬂ®ozw.smbelun&<6wschen 2 und 6 liegt und der

Termeraturlwneucb«w SOBEER zRisdnBrlo undS lisgt | i egt, SrCl2 * X(NH3), wobei X

zwi schen 1kizndi, 8 X(NH:Y) wolbsn ¥ zeiechen & amici2dibgar ber ei ch zwi schen 10 und -30 35

* C liegt, C&uBL23 X(NBg(, Mo X zwisthen 2 MndSliegchen 2 und 8 |iegt und der

Tonpemwat ur K&e€ls ¢ X(NHa), olieiX 2@saherd2 undi® liggtl | egt, Sr(C102) | X(NH3), wobei X

zwi schen ONH«@d « &(NHs ) gobeiX awishhen Olendi3disgtt undber ei ch zwi schen 0 und -40 0 C

| iegt, 40 NaBr - X(NHsBagpeh X zwighepBynd S50ilegt: X zvvi schen 4 und 8 liegt und der

Tenpoer at ur berei ch zwi schen 10 und -30 * I|e BaCl 2 * X(NHa), wobei X
ZWi scheﬂsoviﬁ‘fﬁe'BZlfm 8 fe'bﬂﬁaews‘eméﬁff‘@r@?%‘%e‘?ew WW’HW“QRL fomigtond - -

i egt? 15 th?rgérmtx hlt Wfpoé‘l“ %n%ﬂe%ﬂ@m schen numerl-
Tenper at ur . ren d4zg adsor le pre "ﬁfg

wobei X zw'¥ #@?el chen ?%,'E e'czm c"e gd -50
* Cliegt,

’7‘@“30‘2&’? )QZVHQ:Qen dél @ 4 ﬁnggfer Téﬁaeraturbeﬁlch zﬁ‘?ﬁB@O un&%b\ng’)

wobei X zW.gg I ogt un rrperatu erel ch zw schen O und -

Cliegt, Co Bh, -X{(JNHQ) woﬁép)b%klscxer?%wﬁ’dat %d%ﬁT&nde*aﬁ%reIéHQMQ&Bn 0 und -65
Tenper at ur bglggch zw schen 0 und - * Cliogt, CoBr2 * X(NHs), wobei X

zwi schen 2 u (@01)4 © GUNH4J) Ghotsbe K J@éﬂ@@b&hwsh@eh@&rmm&r&hmcmﬁ@ )
* C ligegt, -ghi-Clidgty X( NH3§] wobei X zwi schen 2 und 6 liegt und der

Tenper at ur bergatie b XMNHY,0lobsi X)zvistBon- Hind*4 Kiegl und Gibr, TeNipBiatdrbbreif blvisthen Ovoix430 X

zwi schen 2-omept6 |i egt und der Tenperaturbereich zwi schen 0 und -65 16

| Tkkilil |ilGaCk «D{(Nis) wobd Klzwisthon 4 un&P liggt 8L ded TemiRratuiberdichgavisctin 1ICLEBRY .
X(NH3), wobe€iliegk zwi schen 0 und 6 |iegt und der Tenperaturbereich zwi schen O
und -®0 * C |GaByte X(BHQ] wobsi Xcgwigahgn 2 Mtﬁeliegwnﬂ\ﬂpgtqmratyrberﬁﬂh gwisghen 9 WndksdPen 3
und 6 |iegtCliesd4 der Tenper at urbereich zwi schen 0 und -60 * C |iegt,
CdBr2 * X( NHLR(CQshe K )szbbetﬁéw%emﬁ&n%s figgs yrd %aewratur@fﬁr@rzatsa*}%@r"@%h

-48 lie * i
s ol U el S i
und -40 | CC le%@t V&(@é’*g %&W@ |°9’>¢'"§v‘v’% s c%mgg ""@%e"’&p '?‘:hg'b? und der
Terrper aturb erﬁ%ﬁﬂ) ZWNEIC)h\%Beé( %&hen@und GQeJ:t uﬁ@&er Temperaturbereich zwischen 0 und -40
40 ¢ lIBeagl;rz + X(NHs), wobei X zwischen 4 und 8 liegt und der Temperaturbereich zwischen 10 und -30
¢ IIBeag(t:'lz « X{(NHs), wobsi X zwischen 0 und 8 liegt und der Temperaturbereich zwischen 10 und -25
¢ I;\:gélz » X(NH3), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -40
® ¢ lll\:ggrz » X(NHs), wobei X zwischen 2 und 6 liegt und der Temperaturbersich zwischen 0 und -50
¢ ';feg(t:'lz » X(NH3), wobei X zwischen 3 und 6 liegt und der Temperaturbereich zwischen 0 und -45
50 ¢ lll=eegBt’|'2 + X(NHz), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -50
© lg.?élz » X{NHa), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -60
¢ lggé,rz « X(NH3z), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -60
® © I;\Tigtl’z « X{NHs), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -65
*C liegt,

NiBrz « X(NHz), wobei X zwischen 2 und 6 liegt und der Temperaturbersich zwischen 0 und -65

) RN O 0




SnC2 * X(NHa), wobel X zwi schen O und 2,5 liegt und der Tenperaturbereich
zwi schen 0 und -60 75 *C lieqt NH4AI Ck4 * X(NHs), wobel X zwi schen O
und 6 |iegt und der Tenperaturber%"(ﬂ'l@vﬂ%cﬁ?en 0 und -65 * C liegt, NaAl Cl 4
| " X(NH6) , wobei X -zwi schen O und 6 liegt und der Tenperaturbereich zw schen
0O und -65 * KAI'C14 | X(NHa), wobei X zw schen 0 und 6

liegt und der l!f%?f@?{ ahdgm-pg %ﬁeﬂ} t%ﬁ taqmdg IIngmq_gé‘ Temborhth g’Blch L

X(NH9) , wobej, und egt un enper tur erelc WISC en 0
und -60 * C | | @l@ﬁzn *(W%@ﬁzwuxﬁ%%ﬁ@uﬁ@%ch% @M%Q.Q@%n@démﬁm rdthrB@icnind
der Terg)eratzu,fsaﬁﬁgluﬁ@.eawcs,g@en 0 und -45 1C liegt, K2ZnCl4 . X(NH2),
woblet X zwi SChedard)» uHsp wobeh Slzwidéidn d%ﬁd 6 Q5 QP éed ITEMpeRdtbordiod As0IRA 0Qunt 4b - 40
OC liegt, K2wehd . X(NHa), wobei X zwischen 5 und 12 |iegt und der

Tenper at ur ber efradi ozxim)h@dibeﬂx wwistherd® udd ielgl @@ ider Bithperaturbereich &d&ahér310°und (-3dH3) |
wobei X zwi suhiegt, 2 und 5 |iegt und der Tenperaturbereich zwi schen 0 und -55
| Cliegt, KsFBEH : Xi{HBphei KalyischeX 0amd § dibgt and2dan TempBsratiripaydichLawiscitrs und -40
Tenper at ur ber®liegh zwi schen 0 und -55 * C liegt, NHAC | X(NH3), wobei X

zwi schen 0 undReRr§ p &X{¥Hs) wdbed Krzwitehep Orund 7 fiegs ued ¢t Tempesatibareichszwisglebn 520d 349

* Cliegt, utfdiesaBr | X(NH3), wobei X zwi schen 0 und 5,25 liegt und der
Tenper at ur ber ePRJe - HiNEiR)n wpben s 2yjsehen Q tnd<2.gcliept yog der Temperglwberaif} gwischen 0 und -60

Spei ché? ung 9% eder gewi nnung t her mi scher. Ener gi e dur ch Kuhl e
Torper at ur en aAci Eh s o et R R A

J8
5 |r \r,1V|e :nrrel\/gt ;Inl ;ﬁi %ﬁd?ﬁyfﬁ{) Hf"% 'g‘i g'h ""%'%gﬂgg S?rc-%"%Pt\é\% ntt%sceenrb a":dganden
bek.Terper at ut cFVV'x31|GH Z%ﬁ&@( Jw%kn%ﬁ;bglfﬁp %&Rﬁ& ﬁ&%ﬂ&{(ﬁ&&rﬁé}m&?@%ﬁs@he‘ﬁf&ﬁ

wird, wobei & estens eln nmoni akkonponente zw sc en den

fol genden nu ”E(Nl-ﬁﬁf%ﬂ -Q’(d(ﬁﬂé SWbbbiSVEiseond Un & Mbge Ll br @'&ﬁdéfam&Feﬁch ‘iﬂigchen 0 und

adsorbi ert wgg o jdgpbe Konpl exver bi ndung ausgew~hl't ist aus:
BeC2 * X(NHq), (NMRRICKX zmuasma Xozwigdhbn dnb 8 Uét UMeﬁl%mp-EﬁimﬁFeﬁ:h uw.b@s.eo Gy
zw schen -10481n¢llieghS * C liegt, MyC2 * X(NH3), wobei X zw schen 2 und 6

i egt und der Kazaper adNH:RebBs Xxwigtres 0 065 bgtiind deBbmiberatulbbreigh zwidddd Cuntl -40
X(NHs), wobeiciégzw schen 2 und 6 |iegt und der Tenperaturbereich zw schen 0
und -65 50 KeZNCIC o | X(Rid),, wollj CCHvisthed 5 und( 12HI8Yt, undvdyeTemperatuibsreible pwisthem@l urgl

| i egt und deB5 Tehquer at ur berei ch zwi schen 0 und -65 0C liegt, Ca(Cl042 *

X( NH3) ;30 wobei SsGufs sdﬂ@lrlp) 2vobgi X ZGYISMBQQWWMPQUW decTepperaiubersich avigchenZQwndc¥en 0
und -45 * C1q%’ Sr(C04)2 * X(NH3), wobei X zwischen O und 6
liegt und der ﬂﬁ'er aﬁ('l'l'hbé'P'lﬁF ESHW'E‘W’% Hesh5 ot e derjEpmpergturbpraigh zwigshesy Qund -55

X( NH3) , vvobel Rgtzwl schen 4 und 8 %}‘dglrlle%tgn%rqe;r]e e%t%}b?{egﬁ}ﬁ%%gqi%mlﬁc?q

10 und I -30 * %%Z (NHs), wobel X zwuschen 0 h |
cor Torper 4o e N P iR Koo 1R e o et et T

zwi schen 2 und |egt und der Tenperat urbereich zwi schen 0 und -50 C

Termer gy b A o e S AR

wobei X zW Sfuhd Biedm lwesianﬁcﬂeh S&%udéﬁdﬁéik%alz REARMBAIAK aérﬁlvrohe.z:wcﬁv §dinpta

C l'iegt, N Bligdnden ¥eMNrEmperatrddciwisthohVdeh Ghlg8Rdeh '(?é'hﬁ)eﬁtul'dréﬁ%n KHME orbBlgt wird, wobel

Tenper at ur bgévails indesteR€ biR ITeil) dai Mchmofibikkomponente zwischen den folgenden numerischen Grenzen
joweils alternierend desorbiert und adsorbiert wird, wobei die Komplexverbindung ausgewzhlt ist aus:

45 BeClz> « X{NHs), wobei X zwischen 2 und 4 liegt und der Temperaturbereich zwischen -10 und -65

¢ Ilf\:g:,zlz » X(NHz), wobei. X zwischen 2 und 6 liegt und der Temperaturbersich zwischen 0 und -60

¢ l;:ggrz * X(NHsz), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und -65

® ¢ l:\:gzblo.,)z + X{NHs), wobsei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und

e C(a:(:;(g):')z + X(NH3), wobei X zwischen 2 und 6 liegt und der Temperaturbereich zwischen 0 und

55 -45 SE(:JII?)%z » X(NHa), wobei X zwischen 0 und 6 liegt und der Temperaturbereich zwischen 0 und
-40 °C liegt,

BaBr2 « X(NHs), wobsei X zwischen 4 und 8 liegt und der Temperaturbersich zwischen 10 und -30

*C liegt,
7 O] OO O A
* ¢ L M 0§ x




10 " Cliegt, Ni(C 03)2 * X(NH8), wobel X zw schen 0 und 6 liegt und
der’ Tenper at urberei ch zwi schen 0 und -40 *Cliegt, CCl2 * X(NH3), wobei X
zwi schen 0 und 3 und zwi schen 3 ERQ3¥ 447Rt und der Tonperat ur berei ch

zwi schen 0 und -60 * C i egt 15 CdBr2 * X(NHa), wobel X zw schen 2

und 6 |iegt mp, S TRREBE MR Snlatszl}l%tiﬁg me#p uibfHicn zfischdrPhna JACLS *

X(NH3) , vvo 2Zvl'sc eratur ereich zw schen

10 und -30 | i, ﬁyﬁ@ | W, BbSleitiHvilndn CGHd -5nd der
Tenper at ur b@[,e%ch%gﬁvwss?ﬁen)%z%%n 4und\éq£§ una(er eﬁlﬁ&a gegt én?:lnz * X(NH3) ,

wobei 5 X zwi SehER . Gl wabét X dwkBihenWihd da% tIﬁ@B&rﬁhuéra%&b.ahzms&hM&m -6o und
-60\/ C |i eglieg tNH4A1C * X(NH3), wobel g( zwi schen O und 6 liegt und der
Tenper at ur be roesrgh YgMH:3,GAbB61 Y0zwithbn-2Gind "6 liegtl un€ gér, Tomiperaturbersich zwikaRen(ll ¢nd*-60
X(NH3), wobeiieg zW schen 0 und 6 |iegt und der Tenperaturbereich zwi schen 0
und -65 * C INiBRgt X(NG3), Gbdbi X 2xiséiiei 2, univBliegt urd Bevi FeoperatuereichdzvischancqyunduBi®l der
Tenpewat ur betiegt.ch zw schen 0 und -65 * C|liQgt, (NH4)2ZnCl 4 * X(NH9), wobei
X zwi schen O Ni(@ids)4 «| X(idsd, wohel Xdzwisciemrfpend 4 liggtound e Fempayatythewich @wigghen 3gnd

-60 * C |idftCliggiH4) aZznCl 5 * s}‘<‘>§=]NH3 wobei X zwi schen 0 und 6 |iegt und der
Tenper at ur boCefiz h XgNjs)s wohehX gwi QPQWG:*"“"@ZW'P‘%B‘QQ:’“'NZ"Z'FP@I ‘H-‘d’de’%’mm'i““’ 966'5'éi X
zwi schen ozwmﬂe@qnp%qmat der Tergoeraturberel ch zwi schen 0 und -40 *

| i egt? 36  CdBrz « X{htm)(yoheiX WW) ung Siept urd sigh E"E‘I‘i%rﬁm@erﬁ'ﬁ'ﬂz"fl?h?q %Eﬂd ﬁ(hd der
Tenper at ur b€MGch 7w schen

Izvvl scheg 2 HTaC's I)ﬁ(% wﬁh?ﬂ:tnga‘f%HﬁE? 5? o B'?e‘i?%ef ?{“pzevﬁg behetlfh Zé"sﬁhreldm g'gpgd :
I egéler .Te é:?f ar e'z){\/)vf""s'scc?f’n OP%'N ngo- Qég%% Te?ﬁpér%@gﬂé@r& %ﬁu&dﬁ\lﬁw h@gt

X( , wob@ z hen
A e W W&bﬂf&;‘%@i@"% ) W il PR At S0 Ll 56 o1

und der Termem@héa b%E(ﬁHéi *VvoTaW)@ﬁt?s%%nl@uddf’éiuegtlé\d *deFCrdrpRalurbefbRn RRN&BRbGAd | Ons
1. Conposi tgs0i i ggtstinee a tre utilisee dans un systene d' echange de

chal eyr, car Qﬁﬁ\l@ﬂ' *SENRY), woBei ¥ iistidon QAP 6 fidgh uritiNtet Détiperaticbetélth lzwigthbl @ ukt -651N
conpose comphigxe, | conpose conpl exe conprenant un sel 50 nbtal | i que et
- de |' ammDni akAloey JiH,)Swvabei X wisthérb0 edd 6 gt widdier Taniperatudieieick awishen § ond -65
provoquer kalieggsorbtion et |'adsorption d' au noins une partie de

| ' anmoni ac;  duihdeZhCle  &NHs e wolwel X a@ischbn © undet lisgttund HeriToinpeiaivrbergich zyisghen® wwdnpose
de: uw sel -GQGCplﬁmsent ant sous forne d' un chlorure, bromure ou chlorate de
metal al cal i ri¥Ha@n®le o X(NHa) wekel X wisqhers@ unsk Gliept use der Tepperaiurbereish "(‘,"PFP'E?PGr”éd
bronmure ou-8HICdirgit e d' un netal dans Ioguel le metal est |e 55 me,

I ﬁ manganbse, K2?’t9'4f 'o?‘(NH?)eW‘}PG'B%F"E)SChQ"é’ yaf o liegt ung ‘ée(; ngm?fqﬂ'ﬁ’?e’q"@ Z{VﬁﬂPgngnd 14%
6 |
leﬂlcj%ﬂo”n%%m B %s‘iﬁr"*ei%bed%‘éﬂﬁ&z& i 3 Rk s Son il e B8
K2F
| 1?113 eil H. “‘g“ ) S@fd’ﬂfé"fqlf iurﬂgh'Ba g&l&ﬁ de?ﬁgsghlzg’%‘ﬁ"éﬁol‘"édd]
I G],.UJ do est Q@ﬂ? O%GI Mf?en?jdm %%Qg’i%d &?%eﬂe%&emhqgﬁchen 0 und -55
gl yco es

al cool,- 6t he ers esters, ces cbtones ot des pyridines.
2. Conposi t i qmé.aJ Q(NHL)anbﬁlV)?EWécﬁé#d 6Ha sla.e (A0 Bor ORI tbrBorbiciClivischenClB WAE-20 St
choi si danscliggtdmn@upo conposd ?coo al i phati ques, ayant entre a
peu pris 4 otnaBr POYNHRY, Hdbel X zwtsemm e 5szambm RARY dér Tempedt@bdréich lvisghdoyils und

i nferi eurs,isl-@siegtcet oacet ates d' al ykyl minferieurs, |es al kylbne glycols,

| es pad yal kyl bne-gl ycol - :

Revendications

1. Composition destinée 3 8tre utilisée dans un systdme d'échange de chaleur, caractérisé en ce que la

composition comprend un liquide et un composé complexe, le composé complexe comprenant un sel
50 métallique et de I'ammoniac, devant étre chaufié et refroidi alternativement, pour provoquer la

désorbtion et |'adsorption d'au moins une partie de I'ammoniac; dans lequel ls sel métalllque est choisi

dans le groupe composé de :

un sel se présentant sous forme d'un chlorure, bromure ou chlorate de métal alcalino-terreux; un sel se

présentant sous forme d'un chlorure, bromure ou chlorate d'un métal dans lequel le métal est le
55 chrome, le manganése, le fer, le cobalt, le nickel, le cadmium, le tantale, le rhénium ou I'étain; un sel

double, sous forme de chlorure, choisi parmi NHs AICl, NaAICls, KAICl:, (NHs)2 ZnCls, (NHs)a ZnCls,

K2ZnCls, CsCuCla, K2FeCls et

le bromure de sodium ou le chlorure d'ammonium; et
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al kyl - et her-ac6tates, |es al kyl bne-gl ycol -ethers, le

pol yal kyl bne- gl ycol -di al kyl -ether__| es dlalkyl 56b6ca- tes, les

di al kyl - phtal ates, |e butorol act oFR OB1 427 Bl | j g ne, ledit |iquido ayant
une tenperature d' ebullition d"a peu pres 80 I C ot une tenperature de
fusion inferje e | ors, des
revendi cati (3@"‘2}9% P‘% gq?gss% ol ?andgjz %ﬁﬁoqu%ﬁg%tQ%ﬁ%?&se?mcgﬂ—séml e groupo
conpr enant ep ‘tano oc anol |sopropyl acet at e, et hyl

ac6t oacet at %ombos‘/i’Bm%IJﬁela Fv¥iftlation! 1€ dﬁjdseiﬁdﬂMle 16dANRaigd ¥t Chaisi H&s le groupe composé

di et hylsone- glakca ! ipnagfss, !i'anﬁérh\@ ra puShrdd £ ot b Peu prés 12 atomes de carbone, les acétates

di e‘tvhyl ene- @lakpahisrsuREled Méstoatsnads, d'diyRylinaihi@ars, lbé sikine glybyls dds-polyallaténg-glyet-her
| e di et hyl engyi@tcaktaes, asshaitybhdigiycol-dtitersil iecidivpikiiére-glytgi-ciakyldihbru log diskkylséhéca-| e
bu- 15 tiasl 184 dialia0-piitalatés, locoumiakionki etda collidind dedib iide iapant wne|ternpératurmdébullition
quel conque diispet pree Aaki Cat ihatampdpatate delsioreipiériedeerish peudppsisr €. | e conpose

conpl exe est choisi dans | e groupo conprenant: BeCl2 * X(NH3), dans I equel

X est conpr iGomegsition sglorefa myengdigation 1 g;zdans l)ledltd!g';«,lge p@cﬁygpl %n%ée[ Hﬂ?prl s
irs 2 S et e g Ul 0

My( CLO4) 2 . ). o igthenecipgelmone 5 - -
X(NH3) , ~ dandhwikaeralugol-imgiay-éthefnig dictyiaparghyolaigtyieper, l?af’éi'ﬁ"é e'%% % grdle P&quel
X est onpr |t3§°'E‘m“Pét 'ﬂc‘é'ld'"B 25 CaBr 2 * X(NH3), dans |equel X est

t 2 t t ' 2
R s | L

re 1l
X(NH3) , dan 364 8. Sr(Cl02) * X(NH3), dans
| equel X est 3) asm% m Qi’fiz Br2 * X(NH3), dans |equel X est
elx

corrprl & entr (N Q) is oM@t bequel X est conpris entre 0 et

8, MC 2 * 2Rl en&;&g&,,,@ggm,relo%t@tre 2 et 6, MBr2 * X(NH3),
dans | oquol cgs X(mmgﬁsqecﬁgtxéte%n@ﬁs&mﬁaz * X(NH3), dans |equel X est
conpri s ent r&cy «SNd), dafs lequel XrRBompiis efirblkid) 8, dans | equel X est conpris
entre 2set GeaBLOGCK(RH;), ddhVbiipl X saamplioeirel2 e¥6,est conpris entre 2 et 6, CoBr2
* X(NHa) , dacucibfGUaNHsY, dans lequelfest conprid enre 2668, 6, Ni C12 * X(NH3), dans
| oquel X estsrClpAPANHs), @dtislegud Xebt comprdi aBire21 8t 8X( NH3) , dans | aquel X est .
conpri s ent r$eBi2 - o4NHB), ddB lequel XNdis( @O ddtre 2 BYENH3) , dans | equol X est conpris
entre 0 et 6Sr(CEICL X(NHs)XdanbiBhyel Y astsompigigatre O®tEst conpris entre 0 et 3 et
entre 3Joet GBaBEHBX(MHS, daisNpavp! X eshepmprivenat es@.est conpris entre 2 et 6, TaCl 3
X(NHa) , dafeSh|-ofiiidd), dansdequelctasheampriseprp@etBet 7 ReCls * X(NH3), dans

| oquel X estMrlnp Wﬂs)eq?ﬂ?@qtﬁ"éf’“@m%se"t’ez% Br3 * X(NHa), dans |equel X est
conpris ent r¥nB é?((NY"*) dgqe-jogu °“x RIF’B‘?"“ equel X est conpris entre 0 et
2,5, NH4AICI4?'2' ydans jegy ' °§ npris entre 0 et 6, NaAIGi 4 *
X( NH3) 35dansF 3‘8’8 E’H Te Gl 6, KAICL4 * X(NHs), dans
| equel X est 3) " H4) 2ZnCl 4 * X(NHI'), dans | equel
X ast corrprl mgzet X(NH3), dans | equel X est
CORQFis entr &est ntre 88f® | equel X est conpris entre O
et 5 KZ2ZnCl CIOS% ﬁﬂquegggg%on}g"gggﬁe@wrl s entre 5 et 12, CsCuCla *

X(NHa) , danSc £ QUQNHAX d@l%tlquQWs’t&nﬂﬁgén&eaeﬁieﬁntreﬁﬁets K2 Fed * X(NH3),
dans | oquel RSt x@MEIDdanS loGudl X Bst 2oriiris Batred#46) * X(NH3), dans | equel X est
conpri s entreach cX(NBs), dahs IBUBIX dst eddhiBontred@n® | equel X est conpris entre O
et 5,25. 19 ReCls « X(NHs), dans lequel X bdt tdmpris-eritre|[0Ndt & I I I 5 EP O
331 4274sB1l SReHA OE@IHD, dineleti@h) estdemprin atteufyetidt i | i sant | a conposition sol on
'une quel cosnflres X(NHs)rdavelpaliebest compripentiedckbAbes, dans un echange de chal eur
dans | oquel NigsAThnp¥BIE:)cdanpleaueX est comsiiaented ekf. refroi di al ternati venent.

pour provoquiizAiGla. ¥dikigy dans lgauebX est cefonis Fitelocﬁisd au noins une partle de sa
t eneur on KAICL « X{NHs), dans lequel X est compris enire 0 et &

50 (NH:)2ZnCls « X(NH;3), dans lequel X est compris entre 0 et 4,
(NH;)3ZnCls « X(NHs), dans lequel X est compris entre 0 et 6,
K2ZnCl:  X(NHs), dans lequel X est compris entre 0 et 5,
K2ZnCly = X(NHs), dans lequel X est compris entre 5 et 12,
CsCuCls » X(NHs), dans lequel X est compris entre 2 et 5,

55 KzFeCls « X(NHs), dans lequel X est compris entre 2 et 5,
NHaCl » X(NHa), dans lequel X est compris entre 0 et 3, et
NaBr « X(NH3), dans lequel X est compris entre 0 et 5,25.
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amoni ac. 6. Procedd d'echange de chaleur utilisant |a conposition solon

| es revendications 1, 2 ou 3, dans_un echange de chal eur dans | oquel |e
conpose conplexe est chauffe et FePr3! 8278l ternativenent, pour provoquer |a
desorption et | adsorption d' au noins une partie de sa teneUr on ammoni ac,

entre de‘.i'S B @rd'iéchén td‘e?schal vilfs ﬁfqglégrﬁ ogi 5h E’i’ﬂ%é‘hbeﬁ’d& & &Qtnwéﬁdlcatlon
ref ri ger anh@.albindsO84nd! A HenanGBS chiaibuPl Pimposs dofri3ie helatid- bt BkYid?

solon le Cﬂmﬁ@m&{?%ﬁifr&oﬁu a5 dsorbtiS Qe?l'ads au bR und %Q-Hl@he & BAdur GRNPI i S
entre 2 et admsiiacl @dit 0 pl age de tenperature et ant conprise entre -10 et

-65. & MC 2 * X(NH3), dans loquol X est conpris entre 2 et 6 et ladite

pl a‘gef des. t pigpds aféehdige i@ BhaleuO GISdnS R ddMbdsitiod) s&dn ted bvéhdicatiodd 1, 2 ou BDEHNS uft
X(NHa) , dabédhahgeiecthalduredabs GuED el ompodér empleal esb cldufid aichiefraidi pltangativeti@nt, pour

t enper at ur eroeigeantla désamptidnsat I'edsorpion (i'aat meirGSund paltie Wy G4 ieadl)y 2n amiipdidd3 potrectian s

| equel X eswdloucsolimites, st erovegeer(une tévapbration decreiutecréfiigérgnte de coopdipb rdatsula plagé dat
conpricse etempéraiOret-aprégsseloTle cOm@se compidle®ysi : dans | oquel X est conpris entre
2 et 4 et PeRh té((l%)ag@smuql Xrpsteqonpls entre £ sh eidlerditp plagedepigmpérature flentsomprise - 30
1 C, CaCil2entrext dans | equel X est conpris entre 4 ot 8 et |adite plage
de tenper aMQP'e é«'ﬁm dansripAupleest prmpEs antre2tet & shiadite @'agwspfzpéfaw Rlegtcomeriss s

| equol X e 9(96’3}??'% entre 2 et 6 ot ladite plage de tenperatyre detant
conpr ’se eNP'?’ 3), AR Iequpl X eskcompris pitre @ 45§ phladits plagg da tempgigiure ?’8’6}&8’?“"&?‘* est

comrs <1l % £ g S £ il AT A i B

|X ?ﬁﬁs )eo pl aagc.ﬁ €x %n@st L& x%gfga@pfefsg%% b$e 4 SN phlle ﬁgtemﬁé??m &a?}%aﬁsr%e*

t enper at ur @a(ﬁzt aR§NH§)O B2 i3l &Qst compfd¥nkr& 4Qt @ Et fadhe pl deﬁ@r‘rg&?fa tant Sbibids
dans | oquobn169t26@Pris entre 0 et 6 et ladite plage de tenp6rature etant

CONpri se eBkHg » Xe), U leqbel XBBsomphis SHirbloiR} 6 ofiadks plagiatetbmpbratsib cGRIEbrise ENt I €
4 et 8 et bmdioteg-4pb@ge de tenperature etant conprise entre 10 et -30 * C,
35 25 BaCBRACIDuXE Nki,), dhas Soqled LISt com@Btent® 216t i6Setaatits @lage @6 tetnpéiatuteadtirit €
pl age de t esmptissdntts @ s8I0, conprise entre 10 et -25" C, MiCl 2 * X(NHa),
- dans | equeBrCk¥ eXMNHg)odaps lequet HtesiccoBpust enfie ¢ et 8 etdadite pledendpdionipérateerplontzpmprise et ant
conpri se epted0@t80°C,40 ' C, MiBr2 * X(NH3), dans |oquel X est conpris
entre 2 ot SBret X(NHe) dans friau) X estecomerinratra £ ot & etdadite plagaodepnedsaturg Stant commprispe 0
et -58 ' Contpd@ #0*C.X(NH3), dans |loquel X est conpris entre 3 et 6 et
ladito pl a§4C8R 1 é l*zi'?’tfr lgqust X fst EQRAGE joBtee @ ¢t Pétdadéﬁ p'a%d" te@Pé'F@Br%ta’“ |
X(NH3) , deF%“H" Q10 co ris entre 2 et 6. et ladite age
t enper at ur & ‘t g ﬁ?!'fs '%qée' omgrigpntre 4t 8 gt ladjig plage deigmE . %(’“l\tﬂgﬁ’}‘p"sﬁans
I equel X e g‘m’ et 6 et e de te et ant
conpr ¥se ee I )'%%‘ °§)‘§F"Q"‘§e"&? ﬂlﬁg§ eﬂﬁﬂggla? L st nyfr(m ?ta@gﬂ%?qsg
entre 2 et 60 *
G NCI2 | ~§z Wga%’ss” AP PGl 24s B oFhtR iaGE B e i iy
decenper ajfe . esms dgmmuas,eeépomms of#Bla' o Bt o plih g;temtefe Stan{DlHse  dans
| equoly X eglre@oFS, ENtre 2 ot et ladite plage de tenperature etant
conprise epdgie. NBLL), d® lequex obl c(oﬁb@eh&e 3 ot bihisdite PGS tbrasiitire StatTbmEREP! | S
entre 0 et efire®ist 186Gt € pl age de tenperature etant conprise entre 0 et -40 *
C, 55 E$Br 2 X(NH¥), biins Jequal Xrest doawjtisodntrX2 @56 eiCiadip piage dentbmpsrdlure Etadt camprizait re 3
et 6 et | acntb® gpt50@ de tenperature dtant conprise entre 0 et -60" C, CdBr2
| X(Ni&3), Gallse XiNifa)e HanX leggd! Xcashgompds enire 2@t @ eidadits plage deateinpdzatyb éige cdeprise
t enper at ur enteet0eht60tGNPri se entre 0 et -40* C, 20
1 1111111H%aBrd » X{NH), dans lequel X est compris entre 2 et 6 st ladite plage de température étant comprise

entre 0 ot -80°C,

NiClz « X(NHs), dans lequel X est compris entre 2 et 6 et ladite plage de température étant comprise

50 entre 0 et -65°C,

NiBrz + X{NHs), dans lequel X est compris entre 2 et 8 et ladite plage de température étant comprise

entre 0 et -65°C,

Ni(ClOsz)2 « X(NHs), dans lequel X est compris entre 0 et 6 et ladite plage de température étant

comprise entre 0 ef -40°C,

55 CrClz = X(NH3), dans lequel X est compris entre 0 et 3 et entre 3 et 6 et ladite plage de température
étant comprise entre 0 et -80°C,
CdBrz2 « X(NHg), dans lequel X est compris entre 2 et 6 et ladite plage de température étant comprise

. AR R



EP 0 331 427 Bl TaCl5 * X(NH3), dans | equel X est conpris entre 0 et 7 et
| adite pl age de tenperature etant co rise_entre 10 et -30 * C, ReG a *
X(NH3), dans |equel X est conpri sE {%&467 E? 6 et ladite plage de
tenperature dtant conprise entre 5 et -40 1 C, 8 ReBra * X(NH3), dens

compri s Sﬁ%@%ﬂ%@ﬁ%ﬁ Lol RS 7 B gl PR e

O et 2,5 et | agR naﬁeutm@an@waﬁm%tmret BRI gsee RMbérslur 68kt cofprisd C,
NH4AI Cl 4 . 40 @ns equel X est conpris entre et 6 et ladite plage

de tenqer at epr, &1)qihs), Hans lequelOOEER EdnfpRis Bitfer0tot @ of fadite(piagédéemplrdtlrelétant. codiprdbis ) |,
dars~| equel oxtreSdt-00pPris entre 0 et 6 et |adite plage de tenperature etant
conprise entsh€y, O X@NHs), Gansleqlsl XHeéd doingris. entid NS5, et thelitespldge derBmpétatas étaptneppiise
entre 0 et Gni@todtaddi-Ce pl age de tenperature etant conprise entre 0 et -65
C, 15 ( INHGAIGIZCKNHE), ddnbliigiel X astscompripueriire X ek etcladito rilage dintiprepéaiugg élantet

| adi t e 1pl ageordmise enpdreatdir@ et ant conprise entre 0 et -60 * C, (NH4)sZnCI 5
* X(NH3), daasICk eqyX@NHs)X denst lequoh¥ reists caspprip entrp Biet § edtladity dpfage dﬁﬁ%{@(@fa&’é’ etant
terrperaturecemlarmefdf@ﬁmtr%écentre O et -45 * C,  K2ZnCl 4 * §

| oquel X est“!ﬁbn’p?‘@"@s)e‘?ﬂ‘? lsayy! §P“5°'EQ"SI°&‘EﬁQ@6pﬂ' adite pﬂ?@" F%WB‘ 'ﬁtf"ﬁlé?mecfg'ﬁ'['se- -W
20 mpenEd ¥§s"& 0 ot -40 C K27nCl 4 % H:i dans. loguel X est
conpr i §5 ent r@"@zé?" 12’«@'{‘3)I of P%“eb?(e?étemﬂ‘gnst% At P e g‘? B Conprise entre 0

i o ot R O S o Pl Sy SO B R oo

X( NH3 PI°8 t t adi@di |
engor ol SEEAMALK ST ¥ 13 S g b 81l o

est conpris « et ﬁ‘§| &‘iib(te%t% § ﬁl‘f:'e\tiW@tafa&IfeepI@BaBtterﬁ@i’aﬂréSﬁnt
entre 15 et 4 lé ({Z en( ?}lagg eh nﬁgng | equel X est conpris entre O et

3,25 et |adlds@u<ﬁ4 agﬁndﬁ a@mnatmaﬁ Bl en 2 ot 5 SOBINGI Bage AW tsrepétiure Btantl5 *
C. 7. Procedgmghissenaos-ssecchal eur selon | a revendication 5 ou 6, dans

| equel 25N COQYPSCRS S SNH:% Sdans! teglel SCegd @umpridxdnirai2r & § staladierplage dauemmératmqétmts
conpl exe et domprseleftreciOstBs0Er on vue de | e condenser. 35 & Procedd

d' echange dentibid EH;)sdene qdeh X ehcempriscatd O et et laditergiage @lg trmpéigiyrecanpeospy ey r
est utilis6 qupaits @RWrgent | es reci pients d' 4change de chal eur. 9. Systene

d' echange deNaBhal X(WNHs)cdamp eswelr estreomeds gntrerft etpd efsla@@kléﬁg%ﬂ?ete@%‘ﬁ%léfaf‘bn
sol on Isbune ddmblﬁseentre15°t'1QL@l conque des revendications 1 & 4 on

conmuni cati on avoc un remégl ent de st ockage d' amoni ac, &hse

recevoi r & RiesEpfifBebpnag) dechaplely sglen,ia fevendicy Uy dansqequ re W TANGE de
chal our corrrJPB'rPéTﬁ"edI%'UW"faéEF%c@ﬁP‘%se W%ﬁ*&ﬂ@é’“ﬁ%mﬂ%ﬁ"g&w{i ¥ F?l"gg% s? ocker

le | d diff -
e Iiqu e go%p ﬂ'}é %( n%d:?% T“ r'ven icatl on é%gnsqeﬂglsdnerb?gﬁ’dggurg@gﬁlhée gl

H

quel con"E]u Joichile cl pi

communi cat i o gﬂﬁser nere a pouv0| r transferer 45

sdl ect Ve%‘?”é e VAU P ht" B dsGSiertt PourRitdRidr Tine Sdmposiiicht KR r'une

d' &ghange “de qﬁé’lées$gl ofts 1 Sﬁ%ﬁiﬁﬁﬁﬁdl&ﬁonegav%n%pléﬁm&%ah ‘ahofiadl 6 UN

conpresgeur, quQUFec%iTr Eladef:lﬁrghr ABRRRNA BimRRAikd. T du conpose conpl exe et pour

| e conpriner en vue de |l e condenser. 50 12. Systene d'echange de chal eur
dans | equab, $ysRmBRIscRAGEEd chalbiirambreivaNTIL résiplants S'éehatigecdeantialeur ioktinds & stocketine
desor ption swliquide & AN RErAsE complers, alifépnidecsalindigués dais I'met qublbingueedes revelegiica-

| ' anmoni ac, fioRs 325 8,018 récipieTts Gnntnhis N conMpriedgeentrs etede imagidra % rauvell fransférer

| armonéac dsétbclivenenaoegeucdaphaniae owlte lgsoéridients. tre utilise pour conpriner _
| " anmoni ac en vue de |le conpriner, et le con;poas conpl exe etant choi si dans
| e groupe 1toSysieeaaléchangpde chalegiselop larrevgndigation 8 eiHis comapsRaNt ol oulte “"C‘BWP’P?S?W
entre 2 et A4poupgrai® l'ammerm@)paﬂldﬂh%ompeﬁ&emp'%eéw%'s ﬁﬂP'f’tE‘eé?R‘f“g do lsgpndgnsefy gy 2

*

| Oi](l(Js:_B) ég.ta n)%glppgqrdl’lgha@gﬂ g%éhelgxgtd dequg'iamm lac e ta?é Nge nt SO?II’I’IIS a ‘leN L_xllss))rbtloqaé S
4 une désorption sur un composé ¢omplexe comprenant un sel métallique et de I'ammoniac, lo
systéme comprenant un compresseur, destiné & extraire I'ammoniac dudit composé complexe et
pouvant &tre utilisé pour comprimer I'ammoniac en vue de le comprimer, et le composé complexe
étant choisi dans le groupe comprenant :

56 BeCl> « X(NHs), dans lequel X est compris entre 2 et 4,

MgClz « X(NHa), dans lequel X est compris entre 2 et 6,
MgBr2 « X(NHs), dans lequel X est compris entre 2 et 6,
Mg(ClO4, « X(NHs), dans lequel X est compris entre 0 et -6,

. A



EP.0 331 427 Bi CaCl2 * X(NHs), dans |oquel X est conpris entre 2 et 4,
CaCl2 * X(NHa), dans |oquel X est co I’IS entre 4 ot 8, CaBr2 * X(NHa),
dans | oquel X est conpris entre EP @83 C%’( CQ4)2 | X(NHs), dans |equel X
ost conpris entre 2 et 6, 5 Sr Ch * X(NH3), dans | oquel X est conpris

entre 1 ot ?HSR 4X est conpris entre 2 et 8,
Sr (C102) F|5 gj:gﬂbﬁgtﬁg%%gl s entre 0 et 6, BaBr2 * X(NHI),
dans quue e égqg b&ueﬁi@%&tﬁoﬂﬁ‘ bntfer2 88C1 2 * X(NH'), dans |equel X est

conpris ené&@lO (Nﬁs) defls lequel WBbempris Sitlldak 6, dans | oquel X est conpris
entre;2 etg .2. o3, dansté d},hl%() st &pds dr@6lyet 8, X est conpris entre 2 et 6, FeCl2

* XNH3), gdans )k(ﬂm)!ﬁdan%eqhsltx&t)fﬂafph&rﬁabreesS et 6, FeBr2 * X(NH3), dans
| equel X esSACIOH APANS), Airsleuel Xakt domprsanlle 6 o6 NHs) , dans | equel X est conpris
entre 2 etBdBr. JL¥NH;), dacoByusl X esKcodiaip pntdbadng 8] oquel X est conpris entre 2 et
6, N C2 * B{MHaX(NHgadwss keqgliebst Xongsis ee®®EtBs entre 2 et 6, N Br2 . X(NHa),
dans fequeMnOk eX(NHglodans lequebXpstgofpristent® 2 ¢i6( CL03) 2 | X(NHs), dans | equel X
est conpr i MnBmp XENH3), dans GauelX@stZomprigensd et 6lans | oquel X est conpris entre 0
et 3 et enfFeCk sX(ytla)edan@equelxesm:mpzsent'x@m&, dans |oquel X est conpris
entre 2 et FaBrz T%NKs), dang zﬁseﬂﬁ?@"f"& E?@Ie"ﬁ est conpris entre 0 et 7, ReCh *
X(NH9), dafieCd v¥0iEh): ‘3@"%@9”9 F?’Qp"éﬁ'[‘fe@‘ﬁe'et 6, ReBr3 . X(NH3), dans |oquel
X est’%onp?‘i’igzé Wﬁﬂ%ﬂ?”é{equﬁ &“F‘l"s)g‘g ?‘ dans | equel X est conpris entre
is en rgmglt,

0 ot 2,5, 2° oS F°é' N 'equel X est conpris entre 0 et 6,

NaAI Cl 4 | ¥ N entre 0 et 6, KAICL4 | X(NHa),
dans | oque%?ﬁgl%il da"s Yaj xes" i géb * X(NH3), dans |equel X
esucgnprl nt N a' 6@ ans |oquel X est conpris
entre 0 etT NH), dal estc e 0RAS | Oquel X est conpris entre O et
5, K2Znd 4gg c, pi\gé}; ddi&dguel R84 Sbmpiis 8itfe cRBPr i s entre 5 et 12, CsCud's *
X(NHs) , daﬁésr ERIARL), dans Phudt RBRIcbRpRRhfen et 761 5, K2FeC s * X( NHs), dans
| equel X egicLCORMHL)SIRS bRl X ot orfpris be@ et 25X( NH3) , dans | oquel X est
conpriss enNARIG, eX(NBis), &ins BGuel X est blstipris bnteé(0Nitia) , dans | equel X est conpris
entre 0 et NBAIQD» XB1s), Bine ookt X@at commis eetre atdyr e du systene selon | a
revendi cat Kaiol: 2 X(NHij dans|leegel & esl ®morisgpis @ etonpl exe est chauff6 et refroidi
al ternati veNHeBInClpOX(NHY dauDigauel X bshcatpgioepei0h4et | ' adsor ption d' au noins
une parti e(Nte)sZClt eX(BHs), dans laamabheshcompeipentie Okb8 val eurs limtes, et
pr ovoguer IiﬂeCMvé;YgWahth'@deqd@ Xt qomerisptre 0 et § of r | g6rante du coor di nat, dans
| a pl age dE:3nBlpaiMHsh dansdequel Xrastcompis egke b &t 12onposa conpl exe chol si : BeCl 2 *
X(NHs), dafgCuChq LPSNH‘*X dé%st'e‘l':'e' feompigowe ey 4 et |adite plage de
t enper at ur §2F8F'ar‘\tx( °F‘e°°'“§ agpre 2 giep, C MyCl 2 | X(NH3), dans | oquel
X est corrpﬁ %c %@;ﬁl "i; t'°qB° °88P'T‘°t§;:_'§ 9;1 sﬁ‘e tenperature 6tant conprise
entre®0 et 280 ans lequ ¥Ans | oquel X est conpris entre 2
et 6 et rlo erl dBFS ’g}ggel l@péve%%'@edaﬁg'fe&ﬁllgc%p ,ﬁtﬁﬁ%le Xe
My(Cl O4) E et re & al\ﬁﬁlﬁw p%a' rSVOHURF 1aSaesithtiofi ep Iddisorptfdn O Os? te Pl age
de\Lenper a%é” i ad P heuF S BhnGHRace rE Qe a‘i’Jurs Ifthes: et hefer bun Qé\kwatlon deRsurb equel
X €St ,CONPldnBeaRtb b cobrdilar, dankla plag6 Hé BmBARGE cCirab BB ledbHERS Bdnibiibixe BHROERT | se 50
entre 0 et BoGiD « (i), Bafsleduéi X ris 6hB 2 ot D YLIBdite HlabS e ©MPA4itIE sBMIcoAprido et 8
et ladite phags slesstenperature etant conprise entre 10 et -20 C, CaBr2 *
X(NHa) , damgCk 6QueHis;), datsSibqueloNgst canpin biite 2t 6ot IBdilB iplabaids @pdratarg étasteomprise
t enper at ur ent@toeateoconpri se entre 0 et -40 * C, 55 Ca(Cl 042 * X(NH3),
dans ksequeMgBr: eSX{Nkt:)rans lsquelX est cinpeis eiroc ot b atiiadite ppbag%temeér@twﬁﬁ@m@mpl’@e et ant
conpri se enmred @-65tC-45 * C, SrCl2 * X(NHa), dans |equel X est conpris
ent re 1 et M3(GiQqe|-atiNHe. pangdenueleX ostiepapristantre Ocet et laditgyplage de demnémtuepétant - 30
C, comprise entre 0 et -65°C,
CaClz « X(NHs), dans lequel X est compris entre 2 et 4 et ladite plage de température étant comprise
50 entre 0 ot -30°C,

CaCl » X(NH;), dans lequel X est compris entre 4 et 8 et ladite plage de température étant comprise

entre 10 et -20°C,

CaBrz » X{NHs), dans lequel X est compris entre 2 et 6 et ladite plage de température étant comprise

entre 0 et -40°C,

55 Ca(ClO4e * X(NHs), dans lequel X est compris enire 2 et 6 et ladite plage de température étant
comprise entre 0 et -46°C,
SrCl. « X(NHs), dans lequel X est compris entre 1 et 8 et ladite plage de température étant comprise
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Bl SrBr2 * X(NHs), dans |equel X est corBrl S entre 2 ot 8 et ladite plage
de tenpdrature dtant conprise ont €8 * C, Sr(C102) * X(NH3), dans
quuel X est corrprl s entre 0 ot 6 et Iad| te plage de tenperature etant

conprise entg, @r -4:#) Z!ign I%( est Fomdﬁ ifo 2 ot B ehadier plaﬂ@@é temiperele één?&:tmﬁnse

conpris entr e tenperature-etant conprise entre
etre

et -30 C, Baffcw,) - dan$| a9e! 1€ B Rom |se§ﬁre(bom btsla@rl@tl ereQEm rdtdro |eﬁﬁ‘c|te
pl age de te%&é@gm&f%’é@tcﬁmrl se entre 10 et -25 * ga% o X( NH3) ,
dans | equol p4BRSIX(NRIIahSleqUsl X Bst Sorfitris @ntf 4 bkt lAitdPlaye Qe @Bﬁlpﬁﬁﬂﬁ@i@i ¢oiprigdt ant
con'pei se 10 ontre 10260t30ec0 et -40 C, MhBr2 * X(NH3), dans |equel X est conpris
entre 2 et @BaCk - >N, alafid Iagpel XIest tangiie battellr & Sait Mtite (lapE s itetrpéenioréeaneodiprise50*
C, FeCl2 . XpiNHB)et-28a0s | equel X est conpris entre 3 et 6 et |adite plage
de tenper at NMnSlet ¥{NH:)cdanp leabX esttcomprB eetre 2 diF* et @ditelBage de teRpBialre. étaxf ¢dBlise
dans | equel efre@et-4UPpri s entre 2 et 6 et ladite plage de tenperature 6tant
conpri se entMnBre E&NHS)BQ?"S {Bauel¥ @stzomprig(onFie3 ot 6o faditd Riaga 9p teRIpdralureianheomprisent r e
2 et 6 et | e @etgh de tenperature etant conprise entre 0 et -60 * C,
CoBr2 * X( Nniis lz dg darerdeque'gzp et fowm@t@@ %ﬁtef fedit n!f@e ge &efnpﬁfafaieté@"b?%@sede

t enperature

pt -4,
| equel "X estFeE'B ( E“r?péjﬁ?sr 'gqufl Xpst 80'@{"3 Pg}{?%ﬂﬁpﬂt gg'? Qﬂa@etdgmfr ﬁ%"&?‘)a}?f's"
{
comprise enide 7@? o Toq B8 om0 A i S VALl
N (Cl Ca) 2 * ol ,écﬂ s Je&EPfc'ast%orﬁ

de\Lenpgr at Wg, @gta onprirse entr ea% eﬁtwgtbéeé%ig %gg o %ﬁ‘fﬁ ﬁﬁs ét%g%ob% 'ée%lqﬁgf

X est conpripgcg Ut)((l@-lap d‘a:'rxs nguatx %E&nﬁarlg eftle 269t%tet laﬁ@' ﬂldge 413 %ﬂﬁérd@retﬁdﬁpﬁf@héér e
etant conprighge ¢6i-65 c0 -60 * CdBr2 * ans | oquel X est

conpris ent naer? « SYNIB), Qfansl Iaqixblt)eedi)l:@ﬁﬁs dﬁretzeemc@t aa.wrpfagéuat&nps@mréta&ecoa@nse
entre 0 et -effloletlss5°-€aCi s * X(NHa), dans |equel X est conpris entre O et 7
et | adizke plNag®D;de. XNHE darisUsgucleX 28 corrPhP Bat®c0 enNé beladid wage-d8Oerapérdiaé iéiant*
X(NHa) , danscoinpipaehtreX0 @st0-Conpris entre 0 et 6 et |adite plage de

t enper at ur e GiClantX(Ribiansslequel s campis etk &t 3t oB 3 ot 6 eR@Bitecplage Xé Mirp¥ratudans

I equel X estétanbeompiiss a9 et -6t 7 et | adite plage de tenpbrature etant
conpri se entd@r5 ¥iNHs)4dans legiel Xagtrompris )it 6 el dedite plagg de femrérgtite &iaghgpmmptse
entre @et 2 @et-#l@i te pl age de tenperature etant COIT?I’ISE entre 0 et -60
| C, NHAAI CKIECls * XNz da"Sdstwg' B GRITPri St O %Jr?blaf"? Féaﬁf' A8 %’Pér?t“@ ant gogrisee

| d 2t
N e ol bt g i o B e e
SO :i";‘é%‘ H Jaéss F?“°P*8§t°§’“%1ts§a‘g° %é;zteér'?ge%r ')"I“"’géganr’r'pP B X

est corfpris o gf%gtx_
entre 0ot Sty o onn NS POt GRS o Ve QLD e
entre 0 ot 4 ¢ OLA ﬁ era ure etant co r|s entre 60 *
C, NNHA) 3ZnGlyfaicy, N&miaﬁ)aansdaaa.su % &8 &Impris eﬁt.te o:emref Iad.?ena i & & t@ﬁ\péi"atlﬁ'& é{aaldl te
pl age dg t ergmpisbBht (ﬁgtaggt.ccorrprl se entre ZnCl 4 *
dans | equel NsARSR! . OqNRY, lcﬁnselaﬁaeexoeseboﬁprieteniradlét@ al la@e mk@etdamaeﬁéaéwé @taﬁtt ant
50 conprdomprise Bhtrecd & -85+ C- 40 * C, K2ZnCl4 * X(NHa), dans |oquel X est
conpri s ent rikaiCh eX(NHE), édns legall Xestzbmprts etitte 0 g4 ladite iplaye @b Enipéetretinsemprider € 0
et -35 C, Cosbwmdet-65°%( NH3), dans | oquol X est conpris entre 2 et 5 et
| adi t e 4pl agaNtgz2nCinpeX(Mtilr danslieguel X est compris entre 0 et 4 et ladite plage de température étant
comprise entre 0 et -60°C,
(NH4)aZnCls  X(NHs), dans lequel X est compris enire 0 et 6 et ladite plage de température étant
comprise entre 0 et ~45°C,
K2ZnCls » X{NHs), dans lequel X est compris entre 0 et 5 et ladite plage de température étant
50 comprise entre 0 et -40°C,
Kz2ZnCls » X(NH3), dans lequel X est compris entre 5 et 12 et ladite plage de température étant
comprise entre 0 et -35°C,
CsCuCls « X(NHs), dans lequel X est compris entre 2 et 5 et ladite plage de température étant
comprise entre 0 et -55°C,
85 KzFeCls « X(NHs), dans lequel X est compris entre 2 et 5 ot ladite plage de température étant
comprise entre 0 et -55°C,
NH.Cl » X(NHs), dans leque! X est compris entre 0 et 3 et ladite plage de température étant comprise

entre 15 ot -20°C, et
* Cc L M S *



conprise entre 0 et -55 C, 55 K2FeCl 5 * X(NI-1la), dans |equel X est

conpris entre 2 et 5 et ladite plage de tenperature etant conprise entre O
et -55 C, NH4CI * X(NHa), dans I%‘ﬁ Sp1 42781 conpris entre 0O et 3 et ladite
pl age de tenperature etant conprise entre 15 et -20 *C, et 23 * C L M

S EP O 1 I h : I | | S t
5 25 ot | g s caehuel x fef bt ST 0 848 o bl i R el Gt

Proc6de de stockage et de recuperation de |'6nergie therm que, par

rdfri gerfal pRBsd& dd YockaBEBEdessibEidtion do I'énerghd thetARSe, Pt éRigfatiBR Y dBS tempérmre8t 15
C, COBPI engfibesddntr& & pal e Bt 15 €C, &bAprbrianCiemitivérfent BfchaiheSet I MMdidisteréht
conpgse COAPH EonosE Eifplesd, RBisisRASASnticibhéeem in €6 MéRIligw et MRAlohiad) pRVEuent

d' anmoni ac 'évipoatienOdee ndturé réfriganants al icoodinke dasd kirpiage @é renpératirt a-aphdls, caspsotivenat |
dans | a pl ega mber previner altemativeaiieniala rdésarptioe 8 Eadibdrption, mepettivgoant djan anotng Lbe

al t emat i vepae dd sa thesupeptamooniad, dernsales valqutsi lnites riepRededitveomposf @malexendiamis une
parti® de ewistmm@Fr on ammoni ac, dans les valeurs limtes ci-aprbs, ledit
conpose coBgflex X(Nifbladans leguel X esicdomprs entre 2161 4 ot ladife clage de tahpdrmtyre Stantisampriseuel X
est conpri8tentyet83°Gt 4 et |adite plage de tenperature 6tant conprise
entre -10 MgCk g(Nth), gansdonuel Xeshrempris oA 2 of B gtiadite Rlagade terpRiFtire clapcparise ot 6
et ladite %f"&@é‘@@'?'en%erature etant conprise ‘gntre Qet s60 | C 15

MyBr 27, x( MBES ’ig’é"r'f dens JoRp! Xesteqmpap a2t B Rt Ipde plags degempératu Pl APRIisR de

t enper at ur ""é%fﬁi. el Se|e”t|r)F%sQ et 65 0 C GAQ(I%teO?’?aZ Lo )t(%anél%?ufe ans

| equel X e Pm %Q’Fg% o _Eg?’és:\ GUEt SPTPEATR pef age ge° PERHET AW et an
compri se_ eRLE,D SUNn)Ocark 1ogh b thire Slebl2Bhe HURe G Bh WheBRlucCOER! | S
entle,?2 et Lo d b _ﬁﬁcgge e tenperature 6tant _ onprise entre
0 et -45 Ogfeioy cq@( H). Zdans b3 est Lamistis! Afe!8l et % ﬁsliditggﬁgé bS ehipklatrelstak 6 et
| adi t e pl agg@nprise dnBeDer-ad4y, € etant conprise entre 0 et -40° C BaBr2 |
X(NH3) , dapgsr} O%iNH,), dar Fquél XTEeT dompAénir6 4t & bt 18IS Tplaherdll toifipdpdias Gtast@omprise

t enper at ur entetiaBi-3@¢@pri se ontre 10 et -30 - C, 25 MhBr2 * X(NH3), dans
| equeds X emhBre GIRMHLS derisl I6qRielX &t cdinpds erltr@ @i et 8 opihdilg Plagkedd empiauaé G coiprisé
conpri se eaitw®ed-50tC,-50 C, FeBr2 . X(NH3), dans |lequel X est conpris entre
2 et 6 et Felili t X(Nbbladans dbgudl Xrastecomipis entre 2 @h6 eidladitp iplageedectamnpézat@e étant-cBifprige

CoCl 2 * X(btiePetd@N& | oquel X est conpris entre 2 et 6 ot |adite plage de

t enper at ur oGk aM{NHe) Agnsilegiuel X(est compégentre 2@t 6 pt ladiip plage depiBNPEraturX ERMIPMPrisans

| equete X egitre@ % entre 2 et 6 et ladite plago de tenp6rature dtant
conpri se efeEre  KNkk). dgg lequel Xgsipomprs %wﬁe}?eﬁacwg Plagr,BrctPmpérature €@y spIPRrse ent r e

2 et 6 et PHAICELOPIG t 6 pr i tre 0 et -65, C, 35
i (G o) 2 Mg, ke, i oyl & TR comprbtape b A0S p ISR Pie s Pegetle St 200D o
de tenpera Iéeéf.. tre 0 et -4

s, P2 g 3t Grmer e ) 0" 1l ¢ e A

quue:f5 X e [
comprise entre

tenperatur Er(ﬁ.;[ aR S?OQJP.E &aéel %rs{d:fé{ngrisg%ng% g%&% %enf?&' Blofg ot IM@FE%& de n%érétt‘ﬁ'guel X
i 0

est conpri g,6 o t_%b.(l;,a enperature e conprise 40

en‘&!:.ée 0 et cagtd « SNHER @hine lequél Cd\dBdompHEBre 2641 B 81 Iadite %ﬁge SPBRpbdraiurs Blakt@ofprRb 7 et
| adi t @ pl agrre@@t L4gR@eEr ature 6tant conprise entre 10 et -30 - C, Re(fS *
X(NHa) , damgcid esguph), dand Suet RIEBY dofpi 8ntr€ 0 @t bt 14ite blagerdl thrRpdrdtag) Btast @omprise
t enper at ur entetiaBi-3¢@Wpri se entre 5 et -40 C, 45 SnCl2 * X(NH3), dans
| equel X eBRé&CICoX[NHs) davatiagast X est cothplis @ntre D@06 teladite alge dictehphiga@s dtantrcemiiitsant
conpri se eentled eD-40tC,-60 | C, NH4AICl 4 * X(NH3), dans |equel X est conpris
entress0 et SEClet X(Nilel dans [phuel)¥ estsommisetirec ai 28 ebladilatplagedpicinpdatan tiaet cOmprise - 65
C. entre 0 et -60°C,
NH:AICl: « X(NH3), dans lequel X est compris entre 0 et 6 et ladite plage de température étant
comprise entre 0 et -65°C,
NaAICk + X(NHs3), dans lequel X est compris entre- 0 ot 6 et ladite plage de température étant
50 comprise entre 0 et -65°C,
KAICls « X(NHs), dans lequel X est compris entre 0 et 6 et ladite plage de température étant comprise
enire 0 ot -65°C,
(NH:)22nCls + X(NHg), dans lequel X est compris enire 0 et 4 et ladite plage de température étant
comprise entre 0 et -60°C, ,
55 (NH:)3ZnCls « X{NHs), dans lequel X est compris enitre 0 et 6 ot ladite plage de température étant
comprise entre 0 et -45°C,
KaZnCls « X(NHs3), dans lequel X est compris enire 0 et 5 et ladite plage de température étant

2 ARE) Y D




NaAl Cl4 . X(NH3), dans lequel X est conpris entre O et 6 at |ladite plage de
tenperature etant 50 corrprl se §Q’tre Q et -65 C, KAICI4 * X(NH3), dans
| equel X est compris entre O et 6 EBt MM@%I age de tenperature etant
conprise entre 0 et -65 C, (NH-)22nCl4 * X(NH3), dans |equel X est conpris
entre O et %gicglz a@«m@),maﬁsg F%.Qextmpaé AR etcl%mrdla?g B Mgyt a0

C, 55 %—@t BitdeD ot -35¢ & dans l'equel X est co entre

| adite pl agesOit ©NIMRt dhe 16gliel X ost QBMrs SRS BLdt & & 18dite -plhge db ter}ﬁ%mg Btant
X(NHe) , dansorhgigelettreX eeSsconpris entre 0 et 5 et |adite plage d

t enper at ur e Kefte@Bt « OYNHAY, idaws BGdel X &3t €dmprid nire €, et 246t ladite plage de température étant
1111 111 edmgrite dritde!0 ot -55 KK 0331 427 Bl K2ZnCl4 | X(NH3), dans |equel X est
conpri s ent NE.@ «eX(NH3), dabs lequal X est pbrogie eotes ( & 13[Be laditelflage €é ®Mpératam|dtants@mpiiser € 0
et -35* C, e@ni@UGies-20°@eNH3), dans | equel X est conpris entre 2 et 5 et

| adi t e pl ag®aBres DéNbdrdans leguebtert comprisrante Ocett5.25 @ ladite phge @ tgnpérature E@MeCl s
* X(NH® , d&empriseenye15 ) -81C.conpris entre 2 et 5 et ladite plage de
tenperature etant conprise entre 0 et -55 * C, NH4Cl . X(NHs), dans |equel
X est conpris entre O et 3 et ladite plage de tenperature 6tant conprise
entre 15 et -20 IC, et NaBr * X(NHq), dans |equel X est conpris entre O et
5,25 et _ladite plage de tenperature 6tant 10 conprise entre 15 et -15 *
C. 15 20 25 30 35 40 45 50 56
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