WO 2011/ 114151PCT/ GB2011/ 050519 STABI LI SED POTASSI UM BI CARBONATE AND

LOW SCDI UM LEAVENI NG COMPOSI TI ONS The present invention relates to

st abi | i sestopotiaqsisum bi car bonate, and to | ow sodi um | eavemigroCIEPRASI t i oNs

for use in baking, which conprise potassium bicarbonate. Sodi um

bi carbonate has traditionally been used as a | eaveni ng agent in the bakery

i ndustry. However concerns about the health inplications of high |evels of

sodiumin the diet have led to noves to devel op potassi um bi carbonate as an

alternative. NOARILISERHROTAFSIEMMAEGARBONGATESANDAROWEOIIRMe has a nmean
particle size (expressed {E@ﬁ i size of a sieve that

woul d retain 50% of the vveall'%% t gmé?ggn@?ﬁﬁbﬁ%ut 500. This is too
coarse for use in dough, giving rise to | ocalised discolouration in the
final baked product, known as spotting. Spotting is a particular problem

Wi th protifc PESPH SPUHRnrie s 8 uipilised LRotassiuih BicaidpRatey aidy to] low-sasbint i ty of
the |attghy, Qﬂﬂﬁﬁ ito@s Batd el bakhe LRk el IR ' paste, in
whi ch thedv%?g t &?ng fd excé%&% that of0 |qu?gga%ﬁ%?§§%ﬂ% gélatter is a
fluid in which the weight of |iquid exceeds that of solid. Visible spotting

i n dough, p.oduct s. occurs wheneve he bicarbonate contains a substanti al

pr opor (1 SHIGH BeFPP N Loy BATE T R BET 2801 eIWETE! Thd S0 ound
that eveRdpant IhvRSel BhceMBldbohitothe aldsrh Yhslidatiens BOhih NSveaBr dven ik Se to

| ocal i sed concentrations of alkalinity in dough, which adversely affect the
st or age tpedpeheyelddd maves éndeystadpmessiulio bedodate he ge aferbliwrNonsalbel | eve

that the Dbi. bonat e _shoul d .nr.ef er abl ave a very fine rticle,size,

| doal |y W TRLRr R Py RO R bRAR e 1Y Bl Bhrisl BB R el y
mlled pos@ssi thidapé@at BRI e sicve B0 MAGRI 1B1a@bF % oY theldipkeorSQdingm) of

bi carbonate which is relatively stable at, normal tenperatures, potassium
bi car bori@eat I ¥ iny Bisds Kgsioarse fipi ush iyfleied, giving riss te Wgﬁﬁd&#%@b@rﬂé@é in The

smal | er i i.Z r the caking, and very finely mlled
productéﬁgggggg%gf ﬁﬁﬁﬁs@%ﬁg?ﬁﬂﬁoﬁggbaking after only a few hours exposure
to atnospheric noisture. The problemis particularly severe in palletised
products arts of which are subject WO 2011/114151PCT/GB2011/050519 2
subst antTPRIiNgo i ReBETGEaK GreRlem WHR eRFgercty arspargdhdiop orgldds ¢kt s cause

pr obl eNttiit &1, M5 tnoblid W bRELEY ORhGIRA & Sdie: GMETGRY idiSicaRihig s pf t he
pr oduct ¥ eIn e xeh\wwiltlg an ac% ﬁh?an@e&gﬁaﬁ% gﬁ@%ﬁ%é&d}ﬁez(%h%% éc()Séa)l baki ng
powder Idastadin vehick gidf weightsofinglifl leacreds it of i@edy wiseréas the mat isreeflyviéhease of

ar v culury 1. 08iedt Bh Tghth SirePRolIDPOHIE Vbl o BITBERG i et ary
requi r enRBkS . witbeRg! thebatthhtcl RS HARNELALEBropbRARANS paivbestads our tend

to inhibit the decon?05|t|on of the bicarbonate. Currently two nethods are
used corthasy dhoal EGOn. dlawvevey wgthave heundi thafteveh pattislss tor sbilbiscaude eisibli ng to

one of thes: ich seri;bed in US 5.552.084, potassi.u i car bonat e
For bakitigore kiR R T RS AEH P s B s > RO R TR TR Y e
bi car bongifeer the sfoelpPpiBR@HeS dfMhcalidygdaice Thatdiethesy hrasRnBfwd hgiepaithi cl es,

whi ch keeps. the bicarbonate particles separate. However this approach has
sever al ' bigerbapata gheuld prefgrgbly hawe arvgry finopatels ﬁéﬂealdﬁalﬂm@ibé\‘a@?itﬂg’aﬁlh

probl ens,. L icular it does not overcone stability problens in baking
pomderhﬁﬁgﬁggegﬁp'mhen the treatnent is applied to bicarbonate with a fine
enough particle size to prevent spotting, the product has a relatively | ow
bul k density, whjch increases. the cost of storage, transport and packagi ng.
An al t erh®EYePry ﬁ?’o‘é(&ﬁ 'H]ég‘/ %‘L%i RAASAER HicadenitE dnstosigerriability; Upbiln di oxi de
whi ch i nhibiht $iGRdme ARk enentl agt%ﬁ’[e ahss s ngng&léﬁﬁ'es, @ Silicon
di oxi de does not prevent degradation of the bicarbonate I n baking powder,
and has bamriaduer sehefrdeopicomwlidie gphy siseab qkmgeot isesagef Theesnpdllendhe | n or der
to controk.?ak[ng to an acceptabl e degree ﬁineh%ddiyided ot assi um

bi car boWatETs &6 PEsWPISG P g 130d o Ferdi gy dnilid ehiedudds ghay 898 or mal |y
used. Wailsa®CllcP1oPEREHECA tdr B d S8y 1R uRAKIpBSLIE W BFosphlig: ROVERE, TiRNdS toO
flowtoo freely. In addition to its use in baking, tﬁere are a nunber of

ot her appblenatisopytiotlagpt wseicuin eldetisbdnapdudtor pastsi oh whith rase pabecic| e si ze
is desirable, e.g. in order to inprove dispersibility, and to provide a
greater surface area and increased catalytic activity. The 3 present
invention is therefore relevant to such applications. They include dry
chem cal fire extinguishers, fungicides, aninmal feed supplenents,

pol yneri sati on and dehydrogenati on catal ysts, effervescers, pH nodifiers
for, e.g. food or soil, cigarette filters for renoving acidic gases from
snoke, and as an accelerator for fast drying cenent. It is known generally
that coating with an inert encapsulant may stabilise particles against
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The prejudice in the art against coating or encapsulation is reflected in
US 5 225 225 (Thomas et al), which describes m xing al kali netal

bi car bonaveowitilmsrar i ous additi ves whi ch are desi gned POTmB2U110080519

nucl eating sites for the rel ease of carbon di oxide during baking. Thomas
states that her m xtures do not involve coating the bicarbonate, and
stresses the use of non-shearing net hods of m xing that will mnimse any
tendency to coat the substrate. W have now di scovered that anionic or
anphot ergubstanid] aotrgpndssive dotce ddeioat yerpdinaly sidpsprofucy taee gnotdérhect i ve
anti-caking coating for finely mlled potassium bicarbonate, which is nore
cost eff%ﬁgﬁV%'than magnesi um oxi de and gi ves products of acceptabl e bul k
density at particle sizes snmall enough to prevent spotting. In particular,
we have found that in the presence of acidul ants, coated bicarbonate

provi desAlfsahenproylawnpdbké tchempalinstabiltpravid modbdt] when meyeh with an

gluten-fre roducts, .and _al sg .wt etter fl roperties than those

Qont ai ni B P svBna BT SaRA B thedes Sf 8, el e ERdn or ¢ he
bi car bongti8tson HtRLAGE rdbske/ @ cdihd dREIRIR kRandia a@im@@naah?éra@ﬁésdul ant

bl ends. This can generally be achieved w thout the need for total
encapsul Hii§ grobiSurisr pasiigighly seivers ke ehgse-figotnseducs fqr propbs Wi snsael ng
materi al g, Urfac i g, r v , t.. v , cLi wi t hout
ndver sol §eapr Bl AV SERal % Rt B R BhesPE i hRL AbREENED 10 2

si gni fi cahibitdieodeempblitienyethetbharisuafeact ant does not significantly increase
the particle size, does not require a high proportion of coating nateri al
and is cheap to apply using plant conmonly enpl oyed in the production of

fine pardi.c. ' i [ 10N -ﬁgﬂﬂé . i kB0t
sufficié%?ﬁ%gygkégggﬂéﬁiéfgg%ghggﬁgﬁgﬁgﬁg)%?%luct.W%g{ﬁggg&ﬁﬁQEQ ound t hat
when aniAnooding tanpiotodr fheses uwhiabt wad slespribedsimd US 5c OAP ublet, i motasaiutrh

dessi cants such as sjlicon dioxide, a synergistic effect .iis obtai,ned,

pr ovi d HEKEOIR 1B B AIES STKELT Dan et e PUie. SR RSETCERI TSty | ow
level s gfe drafiopaRtio MhCRagRNAT cL£BNSR: YAARS SRIARI 6 feqpiiiIQR8IHides 1 N

powder formulations. W have found that the particles may be éeffectively
coat ed bgeps xhagbmatbiongky paiticleed seprirani diorevanpthot eappeoashir hact smeralvi t h t he

bi car bonat eforg, ,durin r after m, ling of.the lLatter and,  if.
necossargoadatsen it el BB Al e T bhdd il BEoldhs TR B b ve
have f urdoBehotdiveERWRs £abitiRairoblBRis o BRkihE b¥wokr. MeasRendi® thatlesivieant

m xtures may be enhanced by applying the coating of surfactant to the

aci dul an$ apiedde bicadbonge viiist Bacnsuigh pasiclsi sietrtp preycat sppEingathe raodist

di scover t hat: Rt ' i.car bop. ) Lor stabilj i ni mum
particl éﬁgiazlgﬁl\xggc%aﬂsﬁgr%gg @F ‘?ﬁlgffﬁq?ﬁga%S%g?l %\r/\j':ﬁpstli: ﬁ)? 302% é(lbtat%:ég gt gndsneri ous
pr obl empabitdginghi ch contains no particles big enough to cause spotting. This
may be achi eved nost conveniently by mlling to a D50 just sufficiently
high to avoid fines and renoving residual particles, coarse enough to cause
spotti ng L&V X I.lavent i : tdesqy:a.: jtion
compr i st e e o BT el 1y ah ahl A G ag A

conposi tinlghitheakiimg aad peeferectialysitwerbs ubsttare iHdweyeabilichredmxtdeadoe5@0tLl1 and at

| east one of said, bi carbonate, and saj d .aci dul, ant i ng cpat ed th an
ant - c ARG SO 1S B AR DA G 6 PN B oS HRPHECAREL Taccor di ng
to a pr Qﬁ@?lﬁﬁ%a?ﬁn@?%ﬁ%? {1 Eh B brfeRld E'&m%gmﬁﬁ'l&ngw h&%ﬁfab@tde}gf‘e@?t one

conmpound of 't he ecular fornmula (RCQ2) 1X, erel X is an alkaline earth
met al , Hipdlvativaled| gethdsiven dagartronatst eiquires feyelsapfustiegnudiosrdeainkeddessmef al i on;
each R, .which._ be .t sa or different, s .a straight or branched chain
arkyl or e RaRTR RS et A S Profihe i 50 e BB Bhb B MR dif RES P
valencyt@ﬁ0%¢0£@@ggging to a third enbodi nent said coated potassium

bi carbonate has a D50 between 35 and 20014 and is substantially free from
particles greater than 400p,. According to a fourth enbodi nent the

| nventi o RO 98 % %Qéﬁfgal{if?éﬂﬁ?j&:%@% iy ?r[b%?Bf‘gﬁleﬁﬁ%ﬁfcg{i(%a&ﬂpot?s‘éﬂh{ tonal l'y
conprising an I norgani ¢ anti=caki ng agent or deéessicant, such as silicon

di oxi de bidarbomalec tarmwvpluhs phitie paniclanizal lsalltshabeardd mevaler stbl ingate: or
carbonate. According to a fifth enbodinent the inventiaon proyvides a nethod
of prepdFPREIEN By 9T avEs il aHatatiee 480 Hreppeehiarly hrd Wohlr i ses
mlling potassium bicarbonate to a particle size of |ess than 50014, m Xxing
t he bi carbonate with an anionic or anphoteric surfactant, or a surfactant
formng acid or acid derivative having a particle size |l ess than 5011,
wherein said m xing occurs before or during mlling, and/or by stirring the
m xture in a blender, subsequent to mlling. According to a sixth

enbodi mrent the invention provides a nethod of making potassi um bi carbonate,
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According to an eighth enbodi nent the invention provides a m xture of

pot assi um bi carbonate and an aci dul ant, at |east one of which is coated
wi t h ani omdeoowiiarsphot eri ¢ surfactant. According to a niparleBobadosment, the
i nvention provides a conposition for use in baking conprising coated

pot assi um bi carbonate according to a foregoi ng enbodi nent, and an

aci dul ant. According to a tenth embodi nent the invention provi des potassi um
bi carbonat e having a D50 between 50 and 1301.1 substantially free from
parti cl egregmeatventiethanhd@0id reldemordsny dpplicions. éM&rjltlhciedlﬂ)dhdri dgreniical t he

i nvention provides, a conposition for c ri t assi ym bi car bonat e
accordin d”%ﬁﬁﬂ”@%ﬁt %ﬁﬁ@?nﬁ%?méhdggy @ﬂgagﬂﬂuﬂgﬁFnﬁﬁﬁP%ﬁ ¢ h

ani oni ¢ QihyarRBIBHI Guadwi, ae(ffe?\msceiﬁcﬁ@rn%d"ﬂelg Goft dJebbd by %Hﬁogg%ﬂé the

i nvention prOV|des a nethod of baki'ng dough using a mxture o potassi um
bi car bonfltes dedreed iug aeidicagasspdiming isedké.nandoas pr eperledtor foafsbddance Wit h
any precedln enbodi nent, as a | eaveni ng agent. The invention further
prOV|deseFfP extanU|sh|ng powders, cenents or catalysts conprising

pot assi um bi carbonate as specified in, or prepared in accordance with, any
precedi ng enbodi nent. In the follomnng di scussion of the invention, unless
stated tid it keowpracnailly haecqiiisn| wdume igert sucanshlant wayvsishibss pasticlehe upper
or | ower r

ndti cat %56 Fheadief A8 B2 Buf 8005 RhioR BAL AR Rl SPHRAEE M o1 her
isto bdld@’@ldﬁﬁefll’i@dloas skitled I[Tpihlcqﬂocﬁic&bleﬂﬁp(ﬁaishﬁlﬁ b&:aﬂmatltl@fvmdg apentyal ue of

sai d pa%aneter ng bet ween t he qn Rreferred and the | ess _referred of
sai d al té?lﬁefﬂ%@ma a3 psvplic gpaoarl st ying dbgabws Prphlemar oepr ee'e and
also to [ S

't or ok o Bl oK RS S B et e of SRR AR ¢

wi de r angecads dmi pmimie siref Botagmilstionpyftdneinb e thd:nxmvaxa)rfmlh@encapMecborrprl se

an al kyl er. syl.p ich.is prefer product obtained by
o hoxy! drrsigtdn A BPaT St By oS RecuRed Plabe b BhRt Fovsomit BHabrhk de.
optionally stripping any unreacted al cohol, reacting the ethoxyl ated

product with a sul phating agent and neutraI|S|ng the resulting al kyl ether
sul phur ilhegutigdisetin e pisgainThwaahg ohelcahadatam iavellengat of URdr 2% Bn 8,

Dot or aprlomRLe I Hhidues S BLELEIER YefPlEabiiflofn Mitets RN 00 css

than 15 vﬂﬂélb@ﬂ& REQABA td provilenRheth WdsMoahea¥RERAT @fboatdib:aas Hubhd,
preferabl¥ nore than 1, but | ess than 60, preferably |ess than 50, nore

pr ef er abelingedhompn plates thehas e e ek amoyvel %@ﬁng H%m bmglborwiﬁearpir ef erably
still | %ﬁ%&{‘ﬁﬂ Lgsg’of ﬁ%h&ﬁ%%&%a’s {ﬁﬁ& g{}% }119 ‘?&e‘%@%e Al kyl
cery te

et her su es nmay Arso conprise al randon1or
bl ock empahﬁmeﬂmaeﬂ al kyl ethoxy/propoxy sul phat es. The ani oni ¢ surfact ant
may al so, or alternatively, conprise, for exanple, alkyl sulphates, alkyl
benzene sul phonates, ol efin sul phonates, paraffin sul phonates, taurides,

i set hi ongt @gve RENENsRYLRARALES, 1@51h§1rn ﬁ&El@@‘Nﬂf&Eﬁs aﬁ? %5;9401%1@015%/15 at es,

sarcosi nates, aliphatic ester sulph onat es e glycery onat es,
sul phos uo@snaxtoesdccm cs‘ﬁdcph@sluecalwanme@sg ﬁﬁhﬁneﬂyenmléchmuhmm bmaﬂmna&ta,ct ant" is

used herei.n to inclu,e__ rionie surfac ants.. ey .may conpri

S0 cal | QN TThiscRIB! T476 CHER e B! AR Bidh b B4 Bada RO ACSP U Bs.
ver e tr agikt deps a aame&%M&@ Moe;ﬁbw@pcﬁ@ﬁ%ul as CH2 d-12 N -
CH2C00" C Rl 011/114151PCT/ 011/ 050519 8 been shown, however, that

they are actually present, at |east predom nantly, as the corresponding,
anphot e Cpal'tlchﬁ?,agvealgaWed@)%% NER in the presence of acidulants, coated bicarbonate

provides leavening compositions with improved stability, even in gluten-free products,

and also with better flow properties than those containing high levels of silicon dioxide.

All references herein to “coated bicarbonate” refer to potassium bicarbonate to which

has been applied at least a partial coating of anionic or amphoteric surfactant sufficient



RCONII Cl-12C1- 12N CFl 2 CH2014 CH2C00-, which are usually obtained
comercially in adm xture with the dicarboxynethylated form RCONCLI 2CH2N
CH2C1- 120M0oGhi2AARs1 CH2C00- R preferably has at | east 8, powrgB2prigisesiabl y at
| east 10 carbon atons but |ess than 25, nore preferably |ess than 22, even
nore preferably less than 20, nost preferably |less than 18. Typically R
represents a mxture of alkyl and al kényl groups, obtained, for exanple,
fromcoconut or palmoil, and having sizes ranging from8 to 18 carbon

atoms, Wot it rtheohamnrgabr NBe WEarBofat@Gln Grdk SMENoR thearsi@sdon 8ECh as
IauryI (>90912). The zwitterionic surfactant nmay be a betaine,

phosphobligaiberatdracisislash isatsniThes caa ggnergly iba gohipiecdrwithant shorrerd 2omciab X014,
wher e Xélsc Qo or S, R is an aliphatic group having 1 to 4 carbon
atons and RS an alrphatrc group having from8 to 25 carbon atons,
preferably a straight or branched chain al kyl or al kenyl group, or a group
of the formyl.a RCONR (CH2) ere R and R havet e sa signi.fi cance as
bef ore, HHAUHLEL, awﬂrcnmeaerrotrlm pgch Ve Cogighgpmaieiplsy § tsur@g&?%t @aAHYE hy! |

car boxyngth {ovmfet ooty gﬁ&?&iﬁ)&rhW1 hof@ly QQ&W&% hé/{{fecuH%O@Dél ctl ?pEPRMé

hydr oxypropyl, car oxypr py uty I sobuty r oxy uty group. For

f ood usebitdrborcmiirc s ahdswseflact aighifi csntodingrau Merebvan thedsutfactmhodxes wioi ch are

permtted for food use jn the amun uired. The coatin preferably a
ot ol s ougH Brat Wanaieaiee o R SRt S0t BILAERAT YR PRYPEA o6 BHOH or oup R
in the ahtasand if ereaﬁ kRapsty RERE %faﬂ%dinﬁﬂnl?'eﬂﬂl@yeﬂ'ﬁﬁ rhequea&rlah byfife Strai ght
chain al kyl group. as an average of 9 "nore than preferably nore
than 7, mtidle supmeiassismebiedbynainrihetanzavng raspiond pore wﬁécrlemaelaﬁe% @ than
11, m)st1 L@ ealé re than 13 carbon atoms, but |ess than 22, nost

pr ef er abf' § § fﬂ 6 carbon atons. The anti-caking agent pr ef erably
conprises an al kaline earth netal soap, and nost preferably cal ci um and/ or

magnesi um soaps, such as sorbates, octanoates, decanoates, dodecanoates,

| aur at esWehgre alsafand thgt sdicarawniq gosrnbaieac 3T G pEIsed [nEEceen

l'inol en%% ’degsﬁccrh{éoé gﬁtagsm Q)%h%@%%s ) sgflééj%ﬁ 1g%ff69talsn6l}t§ih§c§ rovidin

ei cosapen aenoat es, ocosa exaenoat es Xt ur es derived From the

saponi f rpaaﬁammlwéffmeepmwcmroh agpabimaRinly, uohg Wev tivkls@f defshent, wadget &bl e oi | s,
fish oil, whale bl ubber tall ow and/or other animal fats. Alternatively or
addi t | oﬁ@l‘P%‘SePH%CC&WPP eé&rxm@paaemnw EEEEaens | thi um sodi um and/ or
pot assi um soap of any of the foregoing. Qther soaps that may be used

i ncl ude zinc and al um ni um soaps. Potassium soap may be formed in situ,
e.g. by Wellavadourdethpothagsitichksbinenbbeffattescly tdntddaby yisiogd Hnelp ngbep form ng
derivative thereof, such as ar 1y dr.i de ci,d.hal jde or ammo '.um oap,
nder - hi AP ERE TP RS RB P S B OB R SgLRPERE SAPEPrEBPy or eat er
than 0. kh%oy: W, gteceRASEEh@RuIBERMREERE irof bibh®r BoCARBAAB IQImdYDr €
preferably greater than 0.4% nost preferably greater than 0.6% but |ess
than 5% nore pref erany Iess than 3% nost preferably | ess than 2% nost
prefera | es a 5% ril w il be
hi gher 1?%5 hﬁﬁ‘f f 8‘5?0 ‘8‘# thrgjg{r HH 89{531:891%()%%}8?aC?JUI%ﬁ%lk{rhg%sfrg%péeurface
area of etnh@ndeabﬁ,r%lpplyhig lhaﬁoilﬁ%rbffsﬁtfﬁdarﬁthathesatﬁdkﬁzﬁﬁaﬁlbveﬁcaat@dnitba@laﬂbonat e
may under go caki ng when conpacted e.g. when transported on a pallet. To
anel i or dbebisabanagki ng, the anti-caking agent is preferably used in
conjunction with an inorganic auxiliary anti-caking agent, or synergist,

such as an al kaline earth netal oxide, phosphate, carbonate or silicate, an
al kal i riwtahawei bliscadiscoveredpriet efcadbbiym didessiatanf speforastability den «i oxi de.
O her auxjliary agents include trical hosphat cal ci um or magnesi um
car bonat"é“mE'alPd?%g&BrS‘%dﬁBé} Sreafer d ”e%? hﬁ@%@bﬁﬁ% 5ePigES aﬁ%l%gef erred
syner gi §toiiSmS bl %f&hddo%i‘dn‘ijseno aﬁrcre%%@rewug:rrefeﬁs@q bi8inf VTR r8dyl bea. 10
The auxiliary agent 1s pref erany used'in a 1ynergr s?r Cc proportion.

Pref er abalcbnet/crremprtoqgcmnl@nlydiy @ilkng loea SDSQQ@MU fisicatly highgo a80@oiings wel ght ,
based on Cr anti g gﬂg " rrq)f egreferably at | east
100% ed%l?i‘o‘ﬁBi»éeggL@%B%B‘”’%“&f‘”?&‘é%lig PIoLTPeeP I Aly at | east 250% but
| ess than 500% nore preferably |less than 400% nost preferably |ess than
350% The anobunt of auxiliary agent is preferably |ess than 5% by wei ght,
based on the wei ght of the bicarbonate, nore preferably |l ess than 3% even
nore preferably less than 2% nost preferably |ess than 1.75% but nore
than 0.25% nore preferably nore than 0.5% even nore preferably nore than
1% nost preferably nore than 1.25% The bi carbonate may conveniently be
coated by mlling it to the required size in the presence of the
anti-caking agent, e.g. using an air classifier mll or nore preferably a
universal mll, such as a t ur bi ne and screen m II If the armunt of shear
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11 potassi um bi carbonate dissolves in under 30 seconds. In the case of

al kaline earth soaps, we prefer that the coating is sufficient to | eave
undi ssol wed 2bicantzonat e after 10 m nutes. Preferably thecprarortdisesioby

wei ght of undi ssol ved bicarbonate after 10 mnutes is greater than 20%
nore preferably greater than 30% even nore preferably greater than 50%
nost preferably greater than 70% The’ above nethod is unsuitable for use
with al kali metal soaps, on account of their water-solubility. An

al t er nat@weinratthadhatfcde pervidaiangnigeitiehfeeaiprivenassasalint fiearboaid mgl i nvol ves
measuring the contact angle. This can be adapted for use w al kali met al
so0aps b)f)%r“é?e Bhig Wt 3did comgRs gen 3@»\&%5 parftﬁ@sa%%ersupaiaﬁwyaﬁﬂgwdﬁ%Mer
phot ogr afiol, GaklaY | ARCh RS LN BLABoINS SR IURIARG! Bidl LahaediRghape. the
coating dissolves. Preferably the contact angle is greater than 90, nore
pr ef er ablajingrgatiepmphiamg B0 Enionmsyr appaberialhiffaggangat er t han 130. The

bi carbonate is mlled to a particle size substantially all |ess than 5004.
Preferably, in order to avoid visible spotting in batter based products,
the partA&bflig Z8aipgelirbd leHSdinhan s4A0p-cakhgamehdcshpideln gt Idsdongh based
products we particularly prefer a particle size all l'ess than 2504, but to
avoi d i regaipeeed ohéhe moldogtag flogpda éﬁ@op}n&j yarera Re ipan taikalise spitle megalnor e
prefera . . 1.h : ; . f er y | t 11. e D50 is
pref er amyél al%edsgsll@ﬁqzznéaglg%%g}?%%}c ng ?}lri“él gl(r%a(gl @P%i%glgﬁf Eoéln lé%gb% &gl\jlcgelr{n %{;r e

pr ef er alileyihé esfie bhaiffel@QRs Hawepte for beanthed dhwie akakbngkemndrenohaigxcessi ve
dust, we prefer that the D50 is greater than 354, nore preferably greater
t han 40410004 3%6RaopAeMms: atsl I}/“dg%&%l%‘i‘cytq{% 50p, nost preferably greater
than 604. We have found mlling to reduce the D50 to a level sufficient to
avoi d | ocal i sed i nhonogeneities in dough generally causes caking probl ens
and excessbuing foreethird Enebodnocht cbid maytcd @otasditie didaoheaaBts grizdt Batwedman t hat

required to reduce all the coarse parti.cles, and renpving the latter by

G avi ng s vd 2Be e RsabireidS N B b bieal heh GRS €t oy prefer vo
mll to a D50 between 50 and 300 4, and sieve to renove at |east those
particles greater than 40011. Preferably the D50 of the ml |l ed product
prior tdsheininy 4 Huitbsmbodamen? 0G4nventios ppredesrcabled potsssumtiacni®®, nost
preferably.l ess, than 120u, .but greater than.70 st ,preferably greater
than 904> *PIEFE &E&VOP% BYRELRE 1y e%%%%%ﬂ%%e%crf‘%gi- flgsélcégt’ §'%at er t han
300u., nBkgicHE eloldabaRIeRbREsphiianranQlidin¥\éardombat siBxat bearbdiftc.
possibility of obtaining the desired particle size directly by selecting a
mll with a very narrow size distribution, such as a universal mll, e.g. a

t ur bi ne . enm.l | N elo] J: , S| I dinto a
baki ng Bars b eh g b oo AR AR GRBRP0RE S FEKoE B HERHBN AR anc

al so, pretaesiallbicartordaid dseifoigsidd velsicle adiprives adl b matesiueedici-binasulophat e,
flour or starch. The bicarbonate is greferably ﬁéesenl i n proportjons

gr eat er PEREF SO bIEshdiagnt 0y aysiRe dhe PiraTogtlEl Wik Ay RTIOBF YTHENINEEY, nore
preferahl),y ) 9. ; r _ }

pr ef er alt%}l%/fa(l%erg’g&t Sgkﬁg%&g%ue@%rﬁe%(Eelrag[)cf(g&wgg\s’(g%ﬁ?nge %B%k;heﬂr%g%?q(%srs Zl erably

| ess t hafipAsborcifilveidanixing awtrs lefae oo dpongohiliihgtandéady stiwirtgthbidentzonat e t o
reIease.CI% Lt should neetqghe sane standards for noisture content as the
coat i ng MAPEPH SYOFEIUENt PHRILRE. Gul ant preferably has a particle size
substantially all I|ess than 400u, nore preferably | ess than 25011 and nost
preferably at |east 90% by weight less than 100u. It nmay for exanple

conpr i séwcsodingniogciixth pprbog e et ioyerdiodipuenidésuniaihadop hekplggogssimmno-

and/ or di-gal ciu osphat e, gh.ucono;delta-l|act itric,aci tartaric
I T b e R SRS A R R

al umi ni uma sivliphad femohaert RBbtdbbRMHarticSesoaiser @b yomr.esent in proportions of
at | east 10% by wei ght, based on the total weight of the blend, nore
preferably at |east 20% even nore preferably at | east 30% nost preferably
at | east 9 p rak . . - 9 raf er.ably | t han 60%
st *pr Crer ey SR ERES UKoniRn: PRy AR B ChE LY naBin "y b
coat ed Wichtboaatowt sheciidalnn anp farbgoisgembpdiarat for dalingnd by the same net hods
as those described herein for coating the bicarbonate. Preferably the
acidulant is stirred for up to forty mnutes with the soap in a bl ender.
Coating the acidul ant provides substantially simlar inprovenents in
stability in the baking powder to coating the bicarbonate, but does not,
obvi ously, avoid the caking problens encountered when storing the latter.

If the soap coating is only applied 13 to the acidulant, the particle size
of the bicarbonate and the presence of relatively high | evels of inorganic
dessicant is therefore particularly critical to obtaining optinm

T B —— r " 1 o o o, o,



Salt, such as sodium and/or potassiumchloride in proportions usually up to
35% by wei ght, preferably up to 30% nore preferably up to 20% nost

pref er ablwoupita459% and typically at |east 2% preferabncBwrigsosian 5%
nost preferably nore than 10% Acidity regulators such as the |ecithin,
sodi um potassi um magnesi um and/or calciumsalts of lactic, citric,
acetic, tartaric, adipic, ascorbic, nalic and/or |actobionic acid,
oxystearin and or lecithin, in proportions up to 10% by wei ght, preferably
gr eat er Adtwndiigsto ranr €ighihedrab@bihyngiheahesntionanodites BOGIxtRE affefakkyngr eat er
than 3% ,bué referably | ess than8% nore preferably | ess than 7% nost

pr ef er abligAr Pkl Fodulaniat deast oneed Weich feivpisdsvighanienis or paphoteticoxi de,

al kal'i net@land/ or al kaline earth netal silicates and/or any of the
anti-caking agents, which nmay be used as aforesaid to form coatings
according to the invention, in proportions up to 5% by weight; and/or
Sweet eners, such as sycrose or glucase, flavouri ngs, fragrances and/or

col ouri n‘g‘?f”cggg ded ’r“@gl. eﬂ*ﬁ@‘i’&?&ge‘ © IR YERHBL PAR et 2 CcRBPPHTeR dPOHSHY al so be
i ncor ponakeg doRfoRissie! chafolips gyl 6t d R S AR B G ONPY | SE
at | east O. %_gilp%v\e;gght 01‘p(é ba%i ng&%gor%n-eggb,ea dgﬁglgtgﬁ%l%@;qggast Illlf}grﬁ’ re

pr ef er abing aptacidelast 2% nost preferably at |east 5% but |ess than 15%
nore preferably |l ess than 10% nost preferably | ess than 8% The coated

pot assi um bi carbonate of the invention may be used as or as part of a
powder fAdcerdingd ionguinehémBodimeniefhafigicndos prRARL HoRBsihrbisRbehatd Khviligr ect 'y
onto fires, which deconPose it to forma carbon dioxide bl anket over the
fire. |t RBbyweesalanchl Xerubsiantiadl wedrpnpptitielcs arpstsntrnd0BR. fire

extingui shing or retardi ng powders such as barium cal cium or ammoni um

sul phat e, di anmoni um phosphate, al kali netal gluconate or mca. The coated
bi car boratcerdnfg titnean vleeaith oembmlimbe, usednasitian cgbaildysta comgoritdn deyi ng
cement, or i.n chem cal ,&)r%cesses such as dehydrogenati on or pol ymerisation,
o a8 AROWPHEPGRaL BptAs IR PigarbRigier dcsprdingplo ik ipite cmaodigtsal abgt (ilk®, ani mal
f oodst ulgfiBulaA0ldaidd G FRBhic 3P b ol GkARE eparati ons. The invention wil |
be illustrated by the foll ow ng”exanples 1n which all proportions are
percent by wei ght based on the total weight of the conposition unless

stated gt herwi se, the.cal ciymsoap was "LIGA" 0 calcju arat e R-2-V
and t he W&gHE% Grd i%f‘iﬁﬁ\ﬁaﬁmﬂw%%?%’g’ﬁ%wglf‘s%ﬁaleféflwf?@‘éé ingdoitg
conpri Sigigg & rﬁix@uﬂ@%f%italgElhmnl%iéér%ﬁat@ﬁncgEﬁé{ﬁl@ﬁteas%gciﬁ% rﬂ,tc{?"&geffs%?%daiinned from

saponi fied vegetable oil. Unless stated to the contrary, i con
di oxi de aowesdangd pthowy, preadlingf entiggliment, 85plcavengpeagenivel y in an air
classifier mll, and m xing continued in a high shear blender for 5

m nutes. The preparations were repeated in adm xture with 0.5% food grade
cal ci unTraeapventive Blirdlty ChSvitRE efiiBUbktaghidido g}@ﬂdé@,cetkﬁiéﬁt%eﬂr %gﬁiy@g test at
20C and a controlled relative humdity of 70% After 96 hours both uncoated
sanpl es SHRBIHBY PORET Eh ddca PR icaasaingcidigf én, ofHEenafRs torrcerflasempitbsanyer e bot h
free flw.r SrenEXAVPLE |1 A baki ng powder was prepared by m xing 36%
of the gﬁéf%gggg%g&%lgpéssi um bi carbonate of Exanple I, 42% di sodi um
pyrophosphat e and 22% starch. The powder was nore stable, and had superior
fl ow pr bpéetivldeviogrpanstn of the powdiden, colesastaicd dp thecoatray, thicdachomat e i xed
with 3%silicon dioxide, based on the.weight of bicarbonate. EXAVPLE H
The bakPﬁ@hcﬁ% rvag S%Ja%lugpeifluﬁ‘é’eﬁggﬁ O?Fk_’etwémftlﬂdl 'BUENY ¥ BEFPEL100g -
Plain ftapled #ht@ hatuidi Stardl oF-all valBakisndole! 98Rly loreREe PR LR CNI or i de
5.59 - Butterm |k powder 19.3g - Castor sugar 25.00 - Butter

other, is to be construed as an implied statement that each intermediate value of said

parameter, lying between the more preferred and the less preferred of said alternatives,
15 itself preferred to said less preferred value and also to each value lying between said

less preferred value and said intermediate value.

The coating agent should be substantially dry, that is the moisture content should be less

than 1.5%, preferably less than 1%, more preferably less than 0.5%, most preferably



7.89 - Egg 42g - Water Al dry ingredients were wei ghed and sieved into a
m xi ng bowl and blended for 1 mnute. The butter was slowy added in small
| unps andwbeatign4fsor 5 minutes. The |iquids were added ecerGebrizsoands and
the m xture beaten for 15 seconds and then bl ended with a dough hook for 1
m nute. The floured dough was placed gon a floured surface, rolled out and
cut into 2 inch circles, which were baked at 220 C for 16 m nutes. The
scones were free fromvisual spotting and were in specification for shape
and si zelessThen 8.20swivo ef fect on flavour detectable. 16 EXAVPLE IV

Pot assi um bi carbonate was fed at a rate of 110 kg/hr to an air classifier
mll (ACM4A0) operating at 1000 rpmwi th half the pins of the pin router
out. Cal bitn e8P apRR B W RABOAUS! of ahRHicalurBethat ‘fﬂha?fbtjtﬂe(ﬂ FePEMmplA sanpl e
fromthe top of the second of three bags recovered fromthe trial had a D50
of 86p ahdnay euapiseowmt dkyl @helos@haterhvle@l issprefaahdy e pfodudti abtateedeby al wer e
t aken, t d a 0.5%and 1.

respect |é\}§ ’?ﬁa&%% A ?ég%lr?p&g YHA&I‘ Iguf‘lgcﬂho con%lam{hf" Ve %’%\%&)I %ptkoél%l& sted of

uncoat edsuﬁpmﬁg%ymmd:&&fdb@lﬂaﬁcﬂ rd26ih 3 Hlel cthuk dﬁlﬂte@%rﬁdiddt Geith di xitdeng Each of
the sanples was sieved into a Petri_ dish and exposed to a controll ed

at nosphetnbad aeyd2B99g the weviieg alled aﬁhﬁymflmwtcrﬁcecbwahwsbaserhﬂleorégﬁ@b of
caki ng vas .0hsen @91’91% ﬁﬁﬁgég%?magy}?&m mgpr[g@e 8‘%%}95@‘%3&%3@ no

dessi can I\/bder te ca coate essi c erate
caki ng Sarrﬁxbse tl&n(ﬁb@ircﬁ”eh,abtly 1686 thes 85 cxante)prhfetatbﬂﬁleeamanQOSmpﬂ weferdblyncoat ed,
3% dessi can

ed ~EXAMPLE V. Three s ot a
bi car borl&tse! 121%55 ﬁal)ﬁaww sa lipB aagtedgith an W%ﬁe@iﬁt?‘?aﬁt Yoswg eé@lllij’ % or two

hour s afm@mreuh kds@ﬁhan%@d %&%1%{5%9%5%@ mybepléfefa%q @Mh@zmeg%ﬁ?t ed and
was visibly very he other two sanp had "been coat’ed by m xi ng for

| m nut eprih Iadvi)ble@md@n 1\/51 mre me@geblts'l syidll &Sﬂha%lanmoaio/blbﬁmahéy tf3s twodi um
free 11 GTVGERS BB nBSLABL Byt dant aopin i GEnEaT SHpRELT! o= e e

and random or block copolymerised alky! ethoxy/propoxy sulphates.

The anionic surfactant may also, or alternatively, comprise, for example, alkyl
sulphates, alkyl benzene sulphonates, olefin sulphonates, paraffin sulphonates, taurides,
isethionates, ether sulphonates, ether carboxylates, sterol lactylates, sarcosinates,
aliphatic ester sulphonates e.g. alkyl glyceryl sulphonates, sulphosuccinates or

sulphosuccinamates.

The term “amphoteric surfactant” is used herein to include zwitterionic surfactants.
They may comprise so-called imidazoline betaines, which are also called

amphoacetates, and were traditionally ascribed the zwitterionic formula:

CH , CH,
| |
N "N— CH,COO
\ c/ l
|o®
R

because they are obtained by reacting sodium chloracetate with an imidazoline. It has



EXAMPLE VI 17 D50 between 35 and 4011 prepared by mlling granul ar

bi carbonat e, and contai ni ng 3% anor phous silicon dioxide. Mdified

bi car bonave 2nadi1aasP50 bet ween 95 and 1201.t and was preparasB2by/0305bng
granul ar bicarbonate with the additive for 1 minute in a |liquidiser,
sieving to renove particles greater than 25011 and mxing for 30 mnutes in
a bl ender. Additives used were 1% cal &i um soap, 2% cal ci um soap, 1%

magnesi um soap, 2% nmagnesi um soap and 3% silicon dioxi de. The bicarbonate

was t hereghxa8wii hbwsad that aglydaRY/caRnospbahe ANdask ipddimihantlyhas Wej ght
ratio 2:2:1. The filler was | ow noi sture wheat flour or, for gluten-free
reci pes,coagirandinec amplarienie lingantdeqiminetig baki ng powder was then anal ysed
for carbon dioxide before and after storage in a humdity cabinet at 25C
and 62%relative humdity, for up to 7 hours. Conparisons were al so nmade
with formul ati ons cont ai niRGONBIOCH @, o, H,a¢i d pyrophosphat e prepared by
m xi ng the pyrophosphate with cal cium or magnesi um soap in a bl ender for
thirty mnutes. Table Il summarises the results: WD

2011/ 114151PCT/ GB2011/ 050519 18 Tabl e ¢i2CfPal Sanmple (gluten free trials)
Flow % CO2 (Chittiek) |oss Sanple (non-gluten free trials)

which are usually obtained commercially in admixture with the dicarboxymethylated
form:
RCONCH,CH;N CH;CH,OH

| l
CH,COO™ CH,COO

R preferably has at least §, more preferably at least 10 carbon atoms but less than 25,
more preferably less than 22, even more preferably less than 20, most preferably less
than 18. Typically R represents a mixture of alkyl and alkenyl groups, obtained, for
example, from coconut or palm oil, and having sizes ranging from 8 to 18 carbon atoms,

with 12 predominating, or a fraction of such a feedstock, such as lauryl (>90%C,,).

The zwitterionic surfactant may be a betaine, phosphobetaine or sulphobetaine, e.g.
having the formula R”R’; NCIH,XOI1, where X is CO, PO or SO, R’ is an aliphatic
group having 1 to 4 carbon atoms and R” is an aliphatic group having from 8 to 25
carbon atoms, preferably a straight or branched chain alkyl or alkenyl group, or a group
of the formula RCONR’(CH,),, where R and R’ have the same significance as before,

and n is an integer from 2 to 4.

We prefer that R’ is a methyl, carboxymethyl, ethyl, hydroxyethyl, carboxyethyl,
propyl, isopropyl, hydroxypropyl, carboxypropyl, butyl, isobutyl or hydroxybutyl

group.

For food use the choice of surfactant is obviously limited to those which are permitted
for food use in the amounts required. The coating is preferably a metal soap of the
aforesaid molecular formula. The alkyl or alkenyl group R in the aforesaid formula is

preferably an alkyl, most preferably a straight chain alkyl group. R has an average of



% CO2 (Chittiek) loss 1 Control Severe caking 9.5 Control Severe caking
12.5 KFICO3 + cal cium soap CaCO3 SAPP Slight caking 4.4 KHCO3 +
WO 2011/114151 PCT/GB2011/050519

more than 5, preferably more than 7, still more preferably more than 9,even more
preferably more than 11, most preferably more than 13 carbon atoms, but less than 22,

most preferably less than 20 carbon atoms.

The anti-caking agent preferably comprises an alkaline earth metal soap, and most
preferably calcium and/or magnesium soaps, such as sorbates, octanoates, decanoates,
dodecanoates, laurates, myristates, stearates, isostearates, oleates, linoleates, linolenates,
ricinoleates, behenates, erucates, palmifates, eicosapentaenoates, docosahexaenoates
and mixtures derived from the saponification of coconut oil, palm oil, olive oil or other
vegetable oils, fish oil, whale blubber, tallow and/or other animal fats. Alternatively or
additionally, the anti-caking agent may comprise a lithium, sodium and/or potassium
soap of any of the foregoing. Other soaps that may be used include zinc and aluminium
soaps. Potassium soap may be formed in situ, e.g. by milling the potassium bicarbonate
with fatty acid or a soap forming derivative thereof, such as an anhydride, acid halide or

ammonium soap, under high shear.

The proportion of anti-caking agent is preferably greater than 0.1 % by weight, based on
the weight of the bicarbonate, more preferably greater than 0.4%, most preferably
greater than 0.6%, but less than 5%, more preferably less than 3%, most preferably less
than 2%, most preferably less than 1.5%. The optimum proportion of coating agent will
be higher for material of smaller particle size, due to the greater surface area of the

latter.

It has been found that surfactant coated bicarbonate may undergo caking when
compacted e.g. when transported on a pallet. To ameliorate such caking, the anti-caking
agent is preferably used in conjunction with an inorganic auxiliary anti-caking agent, or
synergist, such as an alkaline earth metal oxide, phosphate, carbonate or silicate, an
alkali metal silicate or, preferably, a dessicant such as silicon dioxide. Other auxiliary
agents include tricalcium phosphate, calcium or magnesium carbonate, calcium or
magnesium silicate or magnesium oxide. The preferred synergist is silicon dioxide.

Particularly preferred is fumed silica.



cal ci um soap wheat flour SAPP No caking 1.9 KHCO3 + Si02 CaCCO3 SAPP
Moderate caking 7.6 KHCO3 + Si 02 wheat flour SAPP Moderate caking 6.7 2
Control WO 2011/114151 PCT/GB2011/050519
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The auxiliary agent is preferably used in a synergistic proportion. Preferably the
proportion of auxiliary agent is at least 50% by weight, based on the weight of said anti-
caking agent, more preferably at least 100%, even more preferably at least 200% most
preferably at least 250%, but less than 500%, more preferably less than 400%, most
preferably less than 350%. The amount of auxiliary agent is preferably less than 5% by
weight, based on the weight of the bicarbonate, more preferably less than 3%, even
more preferably less than 2%, most preferably less than 1.75%, but more than 0.25%,
more preferably more than 0.5%, even more preferably more than 1%, most preferably

more than 1.25%.

The bicarbonate may conveniently be coated by milling it to the required size in the
presence of the anti-caking agent, e.g. using an air classifier mill or more preferably a
universal mill, such as a turbine and screen mill. If the amount of shear in the mill is not
sufficient to provide the degree of coating required the mixing may be continued in a

blender, preferably a high shear blender, until an acceptable level of coating is obtained.

As an alternative to milling the bicarbonate in the presence of the anti-caking agent, the
latter may be mixed with freshly milled bicarbonate, in a blender as aforesaid. This may
typically take at least 1, preferably at least 2, more preferably at least 3, even more
preferably at least 4, most preferably at least 5 minutes. Blending times in excess of 40
minutes are not usually cost effective, and generally we prefer times less than 30
minutes, more preferably less than 25 minutes. “Freshly milled”, in this context, means:
“after a time insufficient to permit substantial caking to occur”. This will obviously
depend on the storage conditions. Generally, lower proportions of coating material
require greater shearing to provide a sufficient coating. The higher the shear, the less the

time required.

An indication of the sufficiency of e.g. a calcium or magnesium soap coating may be
obtained by measuring the solution rate of the bicarbonate in water. For example a 5g
sample in an infuser may be immersed in 900 ml gently stirred water at 20°C. The
proportion dissolved after a given period of immersion can be determined by titration.

The amount left undissolved indicates the effectiveness of the coating. Uncoated



Severe caking No caking 10.9 3.3 Control KHCO3 + Si 02 wheat fl our SAPP +
cal ci um soap KHCO3 + cal ci um soap wheat flour SAPP + cal cium soap Control
Sever e cakongiiFnesifl owi ng Free fl owi ng Moder at e caki ngpe@:/EB2811350519

11

potassium bicarbonate dissolves in under 30 seconds. In the case of alkaline earth soaps,
we prefer that the coating is sufficient to leave undissolved bicarbonate after 10
minutes. Preferably the proportion by weight of undissolved bicarbonate after 10
minutes is greater than 20%, more preferably greater than 30%, even more preferably

greater than 50% most preferably greater than 70%.

The above method is unsuitable for use with alkali metal soaps, on account of their
water-solubility. An alternative method of determining the effectiveness of the coating
involves measuring the contact angle. This can be adapted for use with alkali metal
soaps by recording the addition of a drop of water to the coated powder
photographically and determining the maximum angle attained before the coating
dissolves. Preferably the confact angle is greater than 90°, more preferably greater than

100°, most preferably greater than 130°.

The bicarbonate is milled to a particle size substantially all less than 500u. Preferably,
in order to avoid visible spotting in batter based products, the particle size is all less
than 400p. To avoid spotting in dough based products we particularly prefer a particle
size all less than 250p, but to avoid impaired shelf life of the end product the particle

size is more preferably all less than 200u, most preferably less than 150y,

The D50 is preferably less than 200u, more preferably less than 150p, even more
preferably less than 100p. However to minimise caking, and avoid excessive dust, we
prefer that the D50 is greater than 35p, more preferably greater than 40p, even more

preferably greater than 50u, most preferably greater than 60u.

We have found milling to reduce the D50 to a level sufficient to avoid localised
inhomogeneities in dough generally causes caking problems and excessive fines. The
product may be milled to a D50 greater than that required to reduce all the coarse
particles, and removing the latter by sieving. The sieved particles may be recycled. We
particularly prefer to mill to a D50 between 50 and 300 u, and sieve to remove at least
those particles greater than 400p. Preferably the D50 of the milled product prior to

sieving is less than 200w, more preferably less than 150u, most preferably less than



3.3 11.3 KHCOA3 + Si 02 CaCO3 SAPP + cal ci um soap K}-1CO33 + cal ci um
soap CaCO3 SAPP + calciumsoap Control No caking Severe caking
WO 2011/114151 PCT/GB2011/050519
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120y, but greater than 70, most preferably greater than 90u. Preferably the product is
sieved to remove particles greater than 300u, more preferably greater than 250u. We do
not exclude the possibility of obtaining the desired particle size directly by selecting a
mill with a very narrow size distribution, such as a universal mill, e.g. a turbine and

screen mill.

The coated bicarbonate may be incorporated into a baking powder blend. The latter
additionally contains an acidulant and also, preferably, a filler such as calcium
carbonate, calcium sulphate, flour or starch. The bicarbonate is preferably present in
proportions greater than 10% by weight, based on the total weight of the blend, more
preferably greater than 20%, most preferably greater than 30%, but preferably less than
70% more preferably less than 50%, most preferably less than 45%.

The acidulant is a compound that reacts with bicarbonate to release COs. It should meet
the same standards for moisture content as the coating material (v.s.). The acidulant
preferably has a particle size substantially all less than 400, more preferably less than
250p and most preferably at least 90% by weight less than 100p. It may for example
comprise sodium acid pyrophosphate, sodium aluminium phosphate, mono- and/or di-
calcium phosphate, glucono-delta-lactone, citric acid, tartaric acid, sodium and/or

potassium citrate and/or tarfrate and/or sodium aluminium sulphate.

The acidulant is preferably present in proportions of at least 10% by weight, based on
the total weight of the blend, more preferably at least 20%, even more preferably at least
30%, most preferably at least 40%, but preferably less than 75%, more preferably less
than 60%, most preferably less than 50%.

For optimum stability the acidulant may be coated with a metal soap, in the same
proportions and by the same methods as those described herein for coating the
bicarbonate. Preferably the acidulant is stirred for up to forty minutes with the soap in a
blender. Coating the acidulant provides substantially similar improvements in stability
in the baking powder to coating the bicarbonate, but does not, obviously, avoid the

caking problems encountered when storing the latter. If the soap coating is only applied



3.7 10.6 3 K1-1CO3 + cal ci um soap CaCO3 SAPP No caking 4.8

K1-1C33 + Si 02
WO 2011/114151 PCT/GB2011/050519
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to the acidulant, the particle size of the bicarbonate and the presence of relatively high
levels of inorganic dessicant is therefore particularly critical to obtaining optimum

stability.

The filler may for example comprise starch, wheat flour, cellulose, dextrin, calcium
carbonate and/or calcium sulphate, and is preferably present in a proportion of at least
2% by weight, based on the total weight of the blend, more preferably at least 5%, even
more preferably at least 10%, most preferably at least 15%, but preferably less than
50%, more preferably less than 30%, most preferably less than 20%.

The blend may additionally comprise other, conventional ingredients including:

Oil, e.g. vegetable oil, such as olive oil or comn oil, mineral oil, silicone oil,
glycerol, and/or poly glycerol ricinoleate in proportions up to 5% by weight,

preferably up to 2%, more preferably up to 1%;

Preservatives such as calcium propionate or potassium sorbate, in effective
proportions, preferably greater than 2%, more preferably greater than 5% by
weight, but preferably less than 15%, more preferably less than 10%;

Salt, such as sodium and/or potassium chloride in proportions usually up to 35%
by weight, preferably up to 30%, more preferably up to 20%, most preferably up
to 15%, and typically at Jeast 2%, preferably more than 5% most preferably

more than 10%,;

Acidity regulators such as the lecithin, sodium, potassium, magnesium and/or
calcium salts of lactic, citric, acetic, tartaric, adipic, ascorbic, malic and/or
lactobionic acid, oxystearin and or lecithin, in proportions up to 10% by weight,
preferably greater than 1%, more preferably greater than 2%, most preferably
greater than 3%, but preferably less than8%, more preferably less than 7%, most

preferably less than 6%;



wheat flour SAPP + cal cium soap Free flowng 4.1 KHCO3 + nmagnesi um soap
CaCC8 SAPP No caking 6 KHCO3 + Si 02 wheat flour SAPP Mobderate caking 9.7 4
WO 2011/114151 PCT/GB2011/050519
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Anti-caking agents such as silicon dioxide, alkali metal and/or alkaline earth
metal silicates and/or any of the anti-caking agents, which may be used as
aforesaid to form coatings according to the invention, in proportions up to 5%
by weight; and/or Sweeteners, such as sucrose or glucose, flavourings,

fragrances and/or colourings, as desired.

The coated bicarbonate of the invention may also be incorporated into self-raising flour.
The latter may for example comprise at least 0.5% by weight of baking powder,
preferably at least 1%, more preferably at least 2%, most preferably at least 5%, but less
than 15%, more preferably less than 10% most preferably less than 8%.

The coated potassium bicarbonate of the invention may be used as or as part of a
powder fire extinguishing or retarding composition for spraying directly onto fires,
which decompose it to form a carbon dioxide blanket over the fire. It may be used in
conjunction with other components of fire extinguishing or retarding powders such as
barium, calcium or ammonium sulphate, diammonium phosphate, alkali metal

gluconate or mica.

The coated bicarbonate of the invention may be used as a catalyst in quick drying
cement, or in chemical processes such as dehydrogenation or polymerisation, or as an
effervescer or pH modifier, for example in food, drinks, animal foodstuffs, soil

treatment and in antacid preparations.

The invention will be illustrated by the following examples in which all proportions are
percent by weight based on the total weight of the composition unless stated otherwise,
the calcium soap was “LIGA” ® calcium stearate CPR-2-V and the magnesium soap
was “LIGA” magnesium stearate MF-3-V, each comprising a 3:2 by weight mixture of
stearate and palmitate obtained from saponified vegetable oil. Unless stated to the

contrary, the silicon dioxide was amorphous.

EXAMPLE 1

Potassium bicarbonate having D50 of 500p was milled to two granularities, having D50
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of 150 and 35p respectively in an air classifier mill, and mixing continued in a high

shear blender for 5 minutes. The preparations were repeated in admixture with 0.5%

food grade calcium soap. The products were subjected to an accelerated ageing test at

20°C and a controlled relative humidity of 70%. After 96 hours both uncoated samples

had agglomerated into a dry cake. The two coated samples were both free flowing

powders.

EXAMPLE 11

A baking powder was prepared by mixing 36% of the 351t coated potassium bicarbonate

of Example I, 42% disodium pyrophosphate and 22% starch. The powder was more

stable, and had superior flow properties compared to a powder containing uncoated

bicarbonate mixed with 3% silicon dioxide, based on the weight of bicarbonate.

EXAMPLE I11
The baking powder of Example I was used in the following recipe:

100g - Plain flour (10 to 15% moisture)

5.5g — Baking flour

1.55¢ — Sodium chloride
5.5g — Buttermilk powder
19.3g — Castor sugar
25.0g — Butter

7.8g - LEgg

42g — Water

All dry ingredients were weighed and sieved into a mixing bowl and blended for 1

minute. The butter was slowly added in small lumps and beaten for 5 minutes. The

liquids were added over 15 seconds and the mixture beaten for 15 seconds and then

blended with a dough hook for 1 minute. The floured dough was placed on a floured

surface, rolled out and cut into 2 inch circles, which were baked at 220 °C for 16

minutes. The scones were free from visual spotting and were in specification for shape

and size. There was no effect on flavour detectable.
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EXAMPLE 1V

Potassium bicarbonate was fed at a rate of 110 kg/hr to an air classifier mill (ACM40)

operating at 1000 rpm with half the pins of the pin router out. Calcium soap was
simultaneously fed at a rate of 14.4 kg/hr. A sampie from the top of the sccond of three

bags recovered from the trial had a D50 of 861 and a soap content of 0.3%.

Three 15g samples of this material were taken, the second and third of which were
mixed with 0.5% and 1.5% respectively of silicon dioxide. A fourth, comparative

sample consisted of uncoated potassium bicarbonate, D50 35, with 3% silicon dioxide.

Each of the samples was sieved into a Petri dish and exposed to a controlled atmosphere
25°C and 62% relative humidity for three days. The degree of caking was observed and

recorded in Table |

Table 1

Sample 1 (coated, no dessicant) Moderate caking

Sample 2 (coated, 0.5% dessicant) | Moderate caking

Sample 3 (coated, 1.5% dessicant) | Little caking

Sample 4 (uncoated, 3% dessicant) | Fully caked

EXAMPLE V

Three samples of potassium bicarbonate, cach having a D50 of 90p, were kept in a
sealed jar for two hours after milling, and then inspected. The first sample was uncoated
and was visibly very lumpy. The other two samples had been coated by mixing for 1
minute in a blender with, respectively 0.5% and 1% by weight sodium dodecylbenzene
sulphonate having a D50 of 43. Both the coated samples were free flowing and neither

showed any evidence of caking.

EXAMPLE VI

In the following example the control in each case was potassium bicarbonate having a



Real tine tests were carried out to determne the effect on shelf life
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Comparisons were also made with formulations containing modified sodium acid
pyrophosphate prepared by mixing the pyrophosphate with calcium or magnesium soap

in a blender for thirty minutes. Table II summarises the results:



0. 12% magnesi um stearate 64 EXAMPLE | X Coated potassi um bi carbonate was

prepared by mlling coarse bicarbonate in an air classifier mll wth
vari ous pwoportiierss of magnesi um or cal ci um stearate. UpcmgH2bE/@30a8edur e
of Exanple VIII, the solution rate at 11C was conpared to that of simlar

sanpl es that had been subjected to an additional 5 m nutes post bl ending by
shaking, either alone, or with additi’dn of 1.5 %silicon dioxide. The
results are shown in table IV. Tabl e IV % Undi ssol ved Coating No
Post - Bl endi ng Post - Bl ended Post - Bl ergh@dII+Si 02 0. 12% nmagnesi um st earate 45
73 42 0.27% cal cium stearate 48 77 65 0.47% cal cium stearate 71 89
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KHCO, + caking .
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E<I:IC03 " ¢ Si0; flowing
calcium soap 4.8 wheat flour 4.1
3 CaCO, SAPP +
SAPP .
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KHCO; + No caking KHCO; + Moderate
magnesium soap 6 8i0, caking 0.7
CaCOx wheat flour ’
SAPP SAPP
Control S;: Ei; 10 Control Sz&c&ly 16.4
. Stight KHCO; + Free
KHCO; + 8i0; caking Si0, flowing
CaCO, .
SAPP + calcium 4.8 wheat flour 2.1
4 SAPP +
soap calcium soap
KHCO.+8i 0, Moderate KHCO; + Free
CaCO, caking ”g calcium soap flowing 1.5
SAPP A+ ’ wheat flour '

magnesium soap SAPP
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cal cium stearate was conpared with the uncoated material, using the
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wat er tenperature at 20C. The uncoated material dissolved in under 30
seconds. After 5 mnutes 61 %of the coated material remained undissol ved.
EXAMPLE XI  Pot assi um bi carbonate wit'h D50 35-40u containing 3%silicon

di oxi de was stored for 4 nonths in a wax |ined bag and then conpacted for 4

mont hs UBY¥AMBLE¥Hsure of 1.7 tonnes. The product was very |unpy. A
simlarly stored and conpacted sanple (D50 ---- 103 u) coated with 1.5%

magnesi um stearate by blending for 15 mnutes in a ploughshare bl ender was

a hard bkegkimdrdits acsadmtied 6@ab QeteWhind tHe SFciBA BRST iR CRLRITRL @abREl
containing 1.5%silicon dioxide was very free flowng with a few, friable
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and calcium carbonate, which were each present in the same proportions as in Example
V1. The control, with all components uncoated, had a shelf life of approximately 1
week. A product with only the bicarbonate coated with 0.6% stearate had a shelf life
of about 4 weeks. A product with the same coated bicarbonate and with the acidulant

and the calcium carbonate each coated with 1% stearate had a shelf life of about 6

weels.

EXAMPLE VIII

The solution rate of potassium bicarbonate, comprising 3% SiO; and D50 35p was
compared with those of a similar material coated with various proportions of calcium or
magnesium stearate by milling in an air classifier mill. 5g samples were each immersed
in 900ml stirred water at 8°C in an infuser for ten minutes and the dissolved material
determined by titration. The relative degree of coating was determined by subtraction.

The results are set out in table I11.



B 141 134 C 116 dissolved Thus, surprisingly, all the stearates, including
the water sol uble sodium stearate, provided a hydrophobic (>90) coating
initiall ywoloalihisesases the contact angle fell with tinmecrcHE2be/@Eoasence of
|l iquid water. Sodium stearate becane hydrophilic m 5s. 22 EXAMPLE XI I |
Sanpl es of potassi um bicarbonate (D50 = 5001.1) were blended with 2. 5% by
wei ght each of various anti-caking a&gnt s, conprising cal cium stearate,

anor phous silicon dioxide, fumed silicon dioxide and m xtures of cal cium
stearate wi th anorphous or funmed sThbledil di oxi de. The sanples were then
mlled to a D50 _of approxinmately 100m__and poured _into a neasuring cylinder

to det er OWTING aerated bul k density. The sanpl e$o WNRISSHOYEDnpagt ed by
t appi ng the——cylinder,—and-t he-t-apped-bulk-density was recorded+n-Table VI.
Table V Ne#tpi e Bul k Aerated Density (g/en8) Density aft@r 150 Tap§ A% from
St 02 Bul'g 694 calcium stearate 29

0.15% calcium stearate 61

0.24% calcium stearate 63

0.27% calcium stearate 65

0.47% calcium stearate 79

0.12% magnesium stearate 64

EXAMPLE IX

Coated potassium bicarbonate was prepared by milling coarse bicarbonate in an air
classifier mill with various proportions of magnesium or calcium stearate. Using the
procedure of Example VIII, the solution rate at 11°C was compared to that of similar
samples that had been subjected to an additional 5 minutes post blending by shaking,

either alone, or with addition of 1.5 % silicon dioxide, The resuits are shown in

table IV.
Table IV

Y% Undissolved
Coating No Post-Blending Post-Blended | Post-Blended +8i0,
0.12% magnesium 45 73 42
stearate
0.27% calcium 48 77 65
stearate
0.47% calcium 71 89 84
stearate
EXAMPLE X

The solution rate of sodium acid phosphate coated with 1% calcium stearate was

compared with the uncoated material, using the procedure of Example VIII, with the
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0.69 0.74 0.85 0.95 - - - 0.5%stearate 0,5% s stearate + 2% funmed Si 02 0. 5%
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water temperature at 20°C. The uncoated material dissolved in under 30 seconds. Afier

5 minutes 61 % of the coated material remained undissolved.

EXAMPLE XI

Potassium bicarbonate with D50 35-40p containing 3% silicon dioxide was stored for 4

months in a wax lined bag and then compacted for 4 months under a pressure of 1.7
tonnes. The product was very lumpy. A similarly stored and compacted sample (D50 =
103p) coated with 1.5% magnesium stearate by blending for 15 minutes in a
ploughshare blender was a hard block, but a sample coated with 1.5% magnesium
carbonate and containing 1.5% silicon dioxide was very free flowing with a few, friable

lumps.

EXAMPLE XII

Two samples of potassium bicarbonate (A and B), having D30 respectively 1021 and
62y, cach coated with 1% calcium stearate, and one sample (C) of D50 90 coated with
1% sodium stearate, were each placed on a glass slide and gently compressed with a
second slide to form an even surface. Contact angles were measured (based on ASTM

D7334) using a Kruss DSA 10 apparatus and distilled water.

The results, based on images recorded after one second, and one minute were:

Table V

After Is After 1m
A 146° 140°
B 141° 134°
C 116° dissolved

Thus, surprisingly, all the stearates, including the water soluble sodium stearate,
provided a hydrophobic (>90°) coating initially. In all cases the contact angle fell with

time in the presence of liquid water. Sodium stearate became hydrophilic inl3s.
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EXAMPLE X111

Samples of potassium bicarbonate (D50 = 500u) were blended with 2.5% by weight
each of various anti-caking agents, comprising calcium stearate, amorphous silicon
dioxide, fumed silicon dioxide and mixtures of calcium stearate with amorphous or
fumed silicon dioxide. The samples were then milled to a D50 of approximately 100
and poured into a measuring cylinder to determine the aerated bulk density. The

samples were then compacted by tapping the cylinder, and the tapped bulk density was

recorded in Table VI.
Table VI
Sample Bulk Acrated | Density after A% from A% from Si0,
Density 150 Taps Si0, Bulk Tapped
(g/em®) Density Density
2.5% TFumed SiO, 0.69 0.85 - -
2.5% Amorphous SiQ), 0.74 0.95 - -
0.5% stearate 0.93 1.18 - -
0.5% stearate + 2% fumed Si0, 0.8 1,08 16 27
9, - ) .
0.5% siearate + 2% amorphous 0.87 118 18 24
8102
1.0% stearate 1.00 1.29 - -
1.0% stearate + [.5% fumed Si0, 0.83 1.11 20 31
0 - _ Q "
1.0% stearate + _1 5% ameorphous 085 118 15 24
SlOZ
1.5% stearate .00 1.29 - -
1.5% stearate + 1% fumed Si0, 0.89 1.18 29 39
[+) 3 oy ¥ - 10, -
1.5% stea a{es-iicl)Aa amorphous 0.93 121 26 27
2
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CLAIMS
I. A composition comprising potassium bicarbonate and optionally an acidulant

said composition having a particle size substantially all less than 500 p and at least one
of said bicarbonate and said acidulant being coated with an anti-caking agent

comprising an anionic or amphoteric surfactant.

2. A composition according to claim I wherein said surfactant comprises a metal
soap.
3. A composition according to claim 2 wherein said surfactant comprises at least

one compound of the molecular formula (RCO2)nX, where: X is an alkaline earth
metal, hydrated alkaline earth metal, zinc, aluminium or alkali metal ion, each R, which
may be the same or different is a straight or branched chain alkyl or alkenyl group

having from 6 to 25 carbon atoms and n is the valency of X.

4, A composition according to any foregoing claim wherein said surfactant is a

calcium or magnesium salt.

5. A composition according to any foregoing claim wherein said surfactant is
present in a proportion of from 0.1 to 5% by weight based on the weight of the

potassium bicarbonate.

6. A composition according to any foregoing claim wherein said potassium
bicarbonate has a D30 between 35 and 200u and is substantially free from particles

greater than 400
7. A composition according to any foregoing claim having a D50 greater than 50

8. A composition according to any foregoing claim additionally comprising an

morganic anti-caking agent or dessicant,



| . A conposition conprising potassium bi carbonate and optionally an

aci dul ant said conposition having a particle size substantially all |ess

t han 500 we 2andiiatsil east one of said bi carbonate and saipdTaB20ulBm19bei ng
coated with an anti-caki ng agent conprising an anionic or anphoteric
surfactant. 2. A conposition according to claim1l wherein said surfactant
conprises a nmetal soap. 3. A conposidtion according to claim2 wherein said
surfactant conprises at |east one conpound of the nolecular formla

(RCO2) nXp, whepiombokBiofhcabidalol tdeangafoltdyompt @him, Ryihiath edidainkalahRengar t h
metal, zinc, alumniumor alkali netal Ton, each R which may be the sane
or di ff eeaking desniorgicprcaghis slicoprdierdded chain al kyl or al kenyl group havi ng
from6 to 25 carbon atons and n is the valency of X 4. A conposition
according to any foregoing claimwherein said surfactant is a cal cium or
magnesi um.sal A.confposifios @OPR8ing it6RitAGCH diing § mdAnyvHetsie gl mgp@tian b wher ei n
said surfactant is present in a proportion of fromO0.1 to 5% by wei ght
based onséithE0ygAnihantheaking agnt 5 dpssirenl BdFBBiaioe? 7o Based ogdhp 3€ia 8h

accordi : : pi ng cl ai mwherein said potassi um bi carbonate has a
D50 bet é%gﬁﬁpﬁﬁ%%gﬁggl and is substantially free fromparticles greater
than 40011 7. A conposition according to any foregoing claimhaving a D50

t th 011 A ] iti . di t for i l.ai
20d1 T onkl 1y AORBFIEPRERA b GRRDR L EF-OBARE Hy R RSN QBSLEi: | v
2011/ 114351 REIL %%9% }é&?&é%%igai‘bon%te {6 2GRAPRIS ik 8N1ACEHAR DO hiQiRNNe

foregoing claim wh I'n said inorganic anti caking agent or dessicant is
si |i con Wiokomde withGn shigunposhphaderiaaectinhg swiagianhrmofz afidpneeid and 9

wherein the proportion of .said,inofganic anti-caking .agent or, gdessicant is
from 1 16Dl 00 8PS St grs B BOEaSartih ot arsoageers bR 1ol hod
of prepafirig 3ilGATRASbE bPRiAaS Sedhixéut & aB¥nd&aT ﬁﬁ)_@éc{ﬂﬁmctbamimng\!\hl ch
conprises mlling potassium bicarbonate to a particle size of |ess than
500ti, mxing the bicarbonate with an anionic or anphoteric surfactant or
surfactapg foxmn Cj. Faaclid derivati Vi a A1l eqglzenl ess than
50p., mhg%einAs%$gm§iégﬁ%mgﬁigg?gﬁg#ogékégngﬁrkﬁgmnfﬁﬁpﬁgg %Hgk%ﬁh%y
stirringbitdiBomit talReDEO Hethéa@nfe rand RS g quengiediag o Irkindge at 1¢ist Moset hod of
maki ng pot assi um bi carbgnate, which conprises mlling the bicarbonate to a
D50 bet vitdels0coargT 590 408mhd si eving to renove at |east those particles
coarser than 40011. 13. The use for baking of a conposition according to
any of claims 1 to 10, wherein said surfactant is permtted for food use.
14. A colfposi tthensakoe baldhpgf & corapysitodn wheaiding 1@ ang of Olawhet & H), herearci dul ant
conprises,. at )| east. one nmenher, sel ected fromthe group consisting of sodium
acid pyﬁ@ﬁﬁ%% APEts PEgYHG %ﬁﬁﬁfﬁ?unlphosphate, mono- and di - cal ci um
phosphat e, gl ucono-delta-lactone, citric acid, tartaric acid, sodium and
potassiumcitrate and tartrate and sodi um al um ni um sul phate. 15. A
conposi tidon akcomaiasgionoaceydiad telaiymsf laims 10 tahk} evheraibdhpragpotant on of

acidulant is.from 10 to 75% by wei ght.based on the total weight of. the

m xt ur e, RSN o8l ir%fﬂnlé%cs\gfcﬁ% gy %ﬁyglf}]flp SPE 1g1°1\tl\%°@5ma%%i{ tionally

cont ai ni f@ophokpiat€r sodidhh AQhiidrd4dipbiaté, GBd0d-14050319 calcium phosphate,
glucono-delta-lactone, citric acid, tartaric acid, sodium and potassium citrate and

tartrate and sodium aluminium sulphate.

15. A composition according to any of claims 1 to 10 wherein the proportion of

acidulant is from 10 to 75% by weight based on the total weight of the mixture.

16. A composition according to any of claims 1 to 10 additionally containing a

filler.



25 17. Potassium bi carbonate having a D50 between 50 and 130u
substantially free fromparticles greater than 400u. 18. A conposition
accor di ngvoaoolaism 1l for use in baking conprising: (0 pecassanvdiaar bonat e
according to claim17 and (ii) an acidulant coated with an anionic or
anphoteric surfactant. 19. A nethod of baki ng dough using a conposition
conpri sing potassi um bi carbonate and %&n aci dul ant according to any one of
claims 1 to 10 and 18. 20. A fire extinguisher containing a fire

extingui shi ngppeysien HNPEiasd Rgvife @ODPPBLtween ACHA U300 stistaryllofee of
claims 1 to 10.. 21. Cenent containing a catalytic amount of a conposition
accor di ngompagiisfesogieatefthan 408k 1t o 10.

18. A composition according to claim 1 for use in baking comprising: (i) potassium
bicarbonate according to claim 17 and (ii) an acidulant coated with an anionic or

amphoteric surfactant.

19. A method of baking dough using a composition comprising potassium

bicarbonate and an acidulant according to any one of claims 1 to 10 and 18.

20. A fire extinguisher containing a fire extinguishing powder comprising a

composition according to any one of claims 1 to 10..

21. Cement containing a catalytic amount of a composition according to any one of

claims 1 to 10.



