PROCESS FOR. FORM NG CALCI UM NITRITE Productlon of aqueous calciumnitrite
sol uti ons by absorbing nitrogen oxide gases in a basic CalCIUH]hyad@SQQRZ é;
soluafﬂn has been known for some tifre. . Such sol utions can be enp a'7.
addi tives in cenent formulations. 5 = 1 = Thus Cheni cal Abstracts; vol une

77 ((912) abstracting an article from Ref zZh, Khim 1971, described the use
of_milk of line to trap waste gases fron1product|on of nitric acid.

CA85: 145344e di scl oses m Xi hg ni-trogen oxi de gases with a slurry of cal cium
hydroxi de. to form an PRAGRAS BOR UFORMING CALCIUM NITRITE 10

CA84: 61959 di scl oses absorbi ng. ni trogen oxi de _g .gases in a cal cium hydroxi de
slurry'which is filtered to give a calciumnitrite solution. The abstract

of a journal article appearing in Zh Neora Khim 1973, 18(12), 3340-1

i ndi'cates that anhydw&wﬂw%@l5@&&@&@&%@%&%@ dé&‘ﬁn#sons
reaction of cal cium hydroxide w th amhonirumnitrite followed by heating the

crystal | ohygr abgerbingy eVSRBiENGaded7in7 bl HiRSE i akgor ption of

nitrogen oxide gases into soda amnd cawsti.-c-soda-sol.utions to produce

aqueous nlhydtexiabutsoajﬂﬂzlodﬁi@twéénzs:naﬁ £é£l: doner ithefe 2 Auch

process for produci ng amoni um ni t.tktg: wherein ' nitrogen oxide gases with

an [ ERR] nebantiehiso cain de Ieamloﬁe@,r £SCaatALE o8 SWilh conég) FEnElEENGRE
carbonat € or ammoni um sul fite. |In USR 3,928, 543 ni‘t'rogen oxi de gases are

c¢ont act ed Thub mmmmm«wm Vol ks (7§ @972.hlamshndqtchrmg<|aie)arﬁﬁdle fro

25 the progressive diluti.on’ of #he ni't4 6gen oxi de" content of the -
2 Ref Zh, Khlm 1971, deSCrlbes the _use, of mllk of lime to trap

waste gases from produetlon of nrtrlc aC1d ' cA85:14534ke
discloses’ m1x1ng nltrogen ox1de gases with a slurry of ‘calcium -
hydroxide to form an aqueous solution of calelum nitrite.

10 - CA84:61959 discloses absorbing nitrogen oxide.gases in a
calcium hydroxide slurry which is filtered to give a calcium
nitrite solution. The abstract of a journal article

appearing in 2Zh Neorg Khim 1973, 18(12), 3340-1 indicates

that anhydrous calc1um nitrite can be prepared by the
15 reactlon of calc1um hydrox1de w1th ammonium nitrite followed
by heatlng the crystallohydrates in a vacuum.

' us Patent 1.4?l¢731 descrlbes absorption of nitrogen
oxide gases 1ntofsoaa and caustlc soda solutions to produce
agueous nitrlte solutlons. US Patent 2 797 144 describes a '
20 'process for produc1ng ammonlum nltrlte wherein nitrogen oxide

gases w1th an N’O/N'O2 mplar ratio of at least 4 are contacted
'with oxygen and ammonlum carbonate or ammonlum sulflte._
In USP 3, 928 5&3 nltrogen ox1de gases are contacted with

.agueous hydroxzde solutlons (e.g.. calc1um hydroxide), and

25 the progresslve dzlutaoq of the. nltrogen oxide ocontent of the

. \
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.gas is correlated with the base content of the solution. In USP 4,009, 246

hi t enper at ure gases containing nitrogen oxi de are contacted MAth aqueous
(Ns r'ghons of a base (e.g. calciumyhydroxide) to rapidly |ower ‘the .
ature of the. gas and producé nitrite salt's containing the cation of"

/«Ihe base. US Patent 4,045,540 descri-bes. production of amoniumnitrite by

.. Absor bi ng gases contalnlng ni trogen oxides into.a basic solution containing

ammoni um cat i on. <follutlon from resi dual nltrogen oxi de gases is
reduc@ésb}saﬁéﬁﬁfkﬁﬁﬂ e thgpbegencontendnt itde cﬁO}E$$$nto t he
absorEtlon sy S PaI nt 4, 053, 555 descri bes stem for scrubbing
i ndus Plapsﬁa 9%%1 h?ﬂ@eﬁPFPaﬁeﬁQﬁﬁﬁkﬁPWﬁﬁ HA9aqueous sol ution
to absorb the Subsequent tion" is acconplisped to

1 egenBt5FBIFRe i %‘Sel & esc??qu%"i‘ﬁggéo I[‘)Iuﬁr‘ﬂ“t'?h P HECRRPF Bl ated. Thi's

cal oi Bref ?%f’ﬁ'ed%?ﬁl pr°§af<?§f°r %Qeggr'%l?é“e SRR 201 ut i on of sodium
niLrkEnB0daBaLe WP Thid ss LR) BOBMLAY 35 Lga{fe;ﬁt&{,es@hfggl | ze

sodi u ate an aq ueo i on.of ‘calTiu nd (c)

separ ghingatigpagequs aled um@stﬁaesﬁ g JUSBdder hogol ubl e sodi um

nitrate us the invention conprises st--for'm n utron of sodium

nitri ﬁo?ﬁgtﬁéhcb'fma?thﬁo"ﬁ\ﬁn'%ﬁ‘? g& bTh%b%%'eﬂﬂdzj‘ dés&QOé@Htéﬂnmg

i nsol I ze sodiumqitrate 1S separate
nitrogen oxides’ into a ba51c solution contalnlng ammonium

atlon. A1r polluthn -from residual nitrogen oxide gases
. is. reduced by adding controlled supplemental quantltles of

NO, to the absorptlon system. US. Patent %4,053,555 describes

2
a system for scrubbing industrial waste gases contaihing

nitrogen oxides with an agueous solution to'absorb the
gases. . Subsequently, "desorption® is accomplished to

regenerate the initial scrubbing solutlon, Whlch can be

-

rec1rculated

This invention provides a process for preparing

aqueous solutions of calc1uman trite whlch comprlses.

(a) forming an aquegué solution of sodlum

nitrite and calcium nltrate,;‘w_;jf

.(b) coollng sald solutlon to 1nsclub;llze sodlum

L2

nitrate and form an aqueous solutlon of calclum nl*rite- and
(e) separatlng the aqueous calelum nltrlte :"'

solution from the .insoluble sodium- nltrate._

AT

Thus the invention comprlses first formlng a solutlon

of sodium nltrlte and calcium nitrate in water. The solutlon

SRR
'

is cooled to lnsolublllze sodlum nltfate,thlCh 15 separated




3;fromthe residual aqueous solution of calciumnitrite. Preferably
theredfter, calciumhydroxide is mxed with the calciumnitrite solution.to
form a~calciumnitrite/cal ci um hydroxi de double salt. The solution is
cooled to 5 i nsol ubi | i ze the doud e salt, which is' -then separated.
Subseguently, the double salt is dissolved in water to form cal ci um

hydr oxi de (insoluble) and an agueous sol ution of calciumnitrite. The

i nsol ubilized caIC|un1hydrOX|de i s separated and can be recyecled to form
Addi tional arEutend Ore siduadf abhiect@¥ci waidn & sealthemcaliticitenitrite
sol ution from which the double salt precipitates can be recycled into
contact Wit lpidigetblyatheedatireti,t rdamdmml tiydrokidat s smixedowi thhehe
present invention is based upon several- unexpected findings. .
First, as thealeidmahispiitemsoilivtiios . uQﬂﬁnmmnml¢ab¢eumonmtrane/§ad@mwmi

it is unexpected that sodiumnitrate wll. precipitate. Also, it is
unexpected1ﬁuﬂrexm¢ead0ublepsed¢plt@maNSQﬁwtlchyﬁ epohed ﬁ@latlvely
narrow tenperature sw ngs, e.g.:20.tg 30 Centjgrade degrees. 20 These
di Scoveri es insokibibipeothee doubdey aildiu Wh&%hdl$th§§p§PE?Fﬁ§ed- /
substanti al armounts of sodi um and.pitxdt:g ions_fromthe reaction m xture,
whi ch contrlﬁubsgg%$gleuc§hﬁl9QH?hﬂu§%kﬁl¥% %%Sﬁﬁ%VPﬁn&P HéF@FuﬁPhltrlte
sol ution. Seondly, the |nvent|on-utlllze 1 he f?rna on:of .25 %

salt of cal ciemmealeivmhyRrexis; %ﬂﬂﬁﬁ Al PﬁuéqH988€s§8§u S

EE\?\,ZL;PEdl Innqi]t’ng#éé%? Lgir:gl?:tet.e'%et Oxr?svgix%gf Jég 24 tc::.fmct)lr Eagilr%r:]ude is

separated and can be recycied to -form addltlonal amounts

10 of the double salt; Also, the calcium nitrite solutlon
from which.the double salt prec1p1tates can be recycled
into contact with the initial sodium nitrite/calcium nitrate
solution. | .

Thefpresent invention is based upon several

15 unexpected fiﬂdings._ First, as the initial sodium nitrite/

calcium nmtrate solutlon is cooled, it is unexpected that

sodlum nltrate w1ll prec1p1tate. Also, it is unexpected that

substantial prec1p1tatloﬂ'W1Ll occur within relatlvely

narrow temperature swihﬁs" ﬁb. 20 to 30 Centigrade degrees.-

20 These dlscoverles thereﬁore'prov1de a convenient method for
separatlng.substantlal amounts of sodlum and nitrate ions
from the reactlon mlxture, whlch contrlbutes significantly

'to the purlty of Ehe flnal calcium nitrite ‘solution.
Secondly,_the 1nventlon utlllzes the formation of

25 | "; double salz of.ca1c1um n1tr1te wi th calczum hyirox1de.

NUmerous p;bcesges descrlbed in the literature attempt

.-'

to avold:double salt formatlon. .However, in the present

C



- 4,- invention a double salt is deliberately forned to provide a second,
hod of separating calciumnitrite fromresidual inpunities whi ch remain
olution.. The double salt e oned in the present’'.invention is
bbi'eved to have the formula [Egg “fornul a has al so been described as [ ERR]
—~ forming the sodiumnitrite/calciumnitrate solution, the nolar [ERR]
~ratio is desirably from1.9 to 2.2, and generally is about 2. The solution
“can be -formed by sinply dissolving the salts in water or, alternatively,
. sepaiavensdiont iomioulileasaltais deniberiadedyd fownedetsopuoivide mi xed.
"Also, it I1s possible to forma solution of one of the salts and add the
- secopdseaPnd: metiasl ofros?penaﬁenmsq&mmum:mq yExreme solution is
general [y formed at tenmperature of 70 toc!';’iJr The aqueous solution is
generaﬁllsluééné-&ﬂ"rrdﬁtfe’@%\n wlhmbgaeaaw Bt $odattion g t%@gﬁpuhée
"concentrations on a weight percentage basis-are suitab from30 to 40 for
(anh?ﬁﬂ-‘&u%“P&&N@i%rﬁ%|"{l'f%1t%r%ﬁﬁnf—rEa vep oMy § c??e]stﬁﬁ%‘gn et PAVE. Fol | owi ng
for qutlon i s. cool ed to a.tenperature of, say, 0 to [ERR], and
pr ef [ERR] As the t enper at ure: |s Iomered the sodiumnitrite’

il b h I d
or eci B.rte 3{2' E?ti SRiOREreen BokemL 02 H L”r tideal 2Beu [ orry
ass ”%Pﬂui Qaha% Sa?lfs}H "’}See&z S&ég&gﬂehs aes'”p[ Oyed
Cao. Ca(OH)2 3 Hz e

- In forming th& sodlum hlt te/balcmum nitrate
solution, the molar NaNOZ/Ca(NO3)2 ratlo is de51rably from
1.9 to 2.2, and generally is about 2; The solution can be
‘formed by simply dissolving the salts in water or,
al ternatively, separate solutions of each sad.t can be
formed and the solutions mixed. Also, it is. pOSSLble to
form a solution of one of the salts and add the second salt
thereto. To provide adequate solublllty, the solutlon 1s:
generally formed at a temperature of’ 70 to=llO C. Theﬁ;'.

aqueous solution is generally concentrated w1th regard to

ST
s

-both salts, although the concentratlons On a welght percentage
' basis are suitably from 30 to hﬂ for (anhydraus) calcium

nitrate and from 30 to 40 for sodlum nltrlté

Follow1ng formatlon,_the solutlon 1s cooled to a
temperature of, say, 0 to 30°C, and preferably 15 to 30°C.'
As the temperature is lowered, the sodlum nltrate will *

.
o :

prec1p1tate. It has been noted that calc1um nltrlte also

v ;-\z

tends to precipitate to a small degree, especialiy~at «_i?

. temperatures below about. 10 c, assumlng that aaﬁaturated

solution is employed.




-5- The i NSo

ubl e sodlun1n|trate is, separated to provide an aqueous pha

enriched in calciumnitrite, although both sodiumand nitrate ions rema

behiﬁﬁ? CGener
sodi om ni trat

will.Be up to 10%for sodiumnitrate and up to 81 for sodiumnitrite.

ally, the resi'dual concentration in the aqueous phase of
e and sodiumnitrite, -in=tRe=formof their respective ions,

described above, the residual calciumnitrite solution is contacted wt
caIC|un1hydrOX|de to formthe“doubl e salt. The cal ciium hydroxi de is
general |y enpl oyed in the formof slaked line or an equivalent thereof,

e.g. burnt |

ime. Generally the aqueous solution'is heated to a

tenperature of from50 to [ERR] prior to-addition of the cal cium hydrox
It has been discovered at t enper.at ures bel ow about” [ERR], formationof a

"gel" tends t
t he sol ution,
the solution
hi gher tenper

o occur. wherein needl e- Iike ¢rystals rapldly forma haze
whi ¢ H'hpe einesmkulal:leqsadéumt nd.trage iEosel;mrattedge:lo formati

gﬁh&%@rﬁ%ﬁa feolt ShBFS sa&gegabhxgr %‘1‘?:%% 3: gded a

ci am rOXi pends upc

@

As

h

i de.

in
on,
t a
on a

nunber of factadr@oume btwusemem angd- oéltca@m hpdmxe@ems b@slewd;.u ally as”
a carrier fordeﬂiﬁe LY Ehéereéidaa tBSnE@hEkgthBhdaﬂ%t%%'HHUH%&JW

i nsol ubilized do

whi ch_ can- e utilrzed to se arat e portions of

caIC|un1n|tr|tRP§§QnﬁfrﬁPd1um nltYate and sodium nxtr1te, in the

form of their respectlve ions, will be up to 10% for
sodium nitrate and up te 8& fcr sbdium nitrite.
As described aboée, the residual calcium nitrite

':solutlon is contacted with calc1um hydrox1de to form

" the double salt. The ca1c1um hydroxide is generally

employed in the form of slaked lime or an equivalent
thereof, e.g.. burnt lime. Generally the agueous
solqtion is heated to a temperature of from 50 to 90°C

- prior to addition of the calcium hydroxide. It has

been dlscovered at temperatures below about 55°C,
formatlon.pf a gel" tends to occur wherein needle- .
like crystals rapldly form a haze in the solution,

which prevents adequate st1rr1ng. To obviate gel
format1on, ‘the selution can be heated or else the
'ca1c1um hgdroxlde can be added at a higher temperature.

The amount of calb1um hydroxlde employed depends

upon a numbe: of iagtots.- The function of the calcium

.hydroxide 1sfessent1ally as -2 ‘carrier for ca1c1um

' nltrlte, i, e.,.the ca161um hydroxlde forms the

1nsolubilized double salt thch can be utlllzed to
'separate portions of the ca1c1um nitrite from the

'solutzon. Theteafter the ‘double salt is«dlssolved to

_filiberate the caleium nitrite and regenerate the
1"c81c1um hydroxide., Therefore it is apparéent that the

amoun& of\ca1c1um hydroxlde used should be sufficient
o ﬁkéduc! th% maximum amount of double salt possible,

t he



. solutign. Thereafter the double salt is dissolved to |iberate the cal ciym

nit and regenerate the cal cium hydroxi de. Therefore it is apparent that
"t he nt of cal ci um hydroxi de used should be sufficient to produce the
“maxiwam anmount of doubl e salt™ pessi bl e, -6- “"bearing in mnd the

~stoichionetry and tenperature equilibria discussed below. Wth regard to
..-the formation of the double salt and subsequent dissolution to Iiberate t he
calciumnitrite, the 5 reacti ve stoichiometry s ‘believed to be as
fol] ows: 1. Preci pit&ion of Double Salt; [ERR] Il. Liberation of
CalciumN trite; [ERR] 10 : | n aqueous sol utions wherein both cal ci um

hydr oxi | | t riteis in

equi li bﬁ"l r‘#&vﬂ?ca{%h'gml‘aus%f‘ bgégégﬂgf’g‘zﬁb’ R1II§e te%gén%@eﬂ%t [ ERR], and
-assumru;qutﬁlhrmasol@isgnsssdsba&pubedwwuhwnagqnﬁnthtmmlcuun115

hydr oxi dg, it caynggétabhgletle@agh@p@dgggaﬂgggulon of calciumnitrite

I'n solution w | ght: percent, h t'he” r emai nder being present as

t he |nsdiﬂﬂQ#Qkﬁ&ﬂet%alibeAPtFERRF EﬁéQ%ﬁmrﬁkﬁq¥$§mztﬁﬂéAbove about [ ERR]
douly e &aéatcéwéméwﬂcﬁﬁbinét&% Q%CBEJ.i%Qed h;tbs be hes fRsTBéwon of the double
%

| hqul Th I h houl
EZ ;dzeou dl¥f§§¥th%t 8%50 ouggou% | e ca C|un1 ydr oxi de shoul d

o o ‘- - -
Ca(NO,) 5 + Ca(oa)2 = ca(noz) :_Ca(Od)z 2 H,0
II. Liberation of. Calcium Nitrite, '

—“"?
Ca(OH)2 + 2 H,0

Ca(Noziz_- Ca(on)z 2 azo cagucz)é (Solution) +

10 In aqueous solutions wherein both calcium
Hydroxide and calcium nitrite are present, the calcium
nitrite is in equilibrium with the insoluble double
salt. For example, at 20°C, and assuming chat the
solution is saturated with respect to calcium '

15 hydroxide and calcium nitrite, the maximum-.j
concentration of calcium nitrite in solution W111 be
20 weight percent, with the remainder'being present as ‘the
insoluble double salt._ At 30°C the maximum is 22 5%.

. Above about 55°C double salt formation fails to ‘occur,

20 thus the formation of the. double Qali :should proceed-at

less than about 55°C. The, a1c1um hydquide should be added
-in an amount sufficient to form as much‘pf the double
salt as possible. For eXampie, at 208C; if the _

) calcium nitrite solution has a concentration of 35%, .

25 enough ca1c1um hydroxide should be addéd to convert 3/7 of.

' the calcium nitrite to the double salt.”‘This w111

 reduce the concentration of ca1c1um nitrite %o 20%,
with the remainder as double salt based on the
equilibrium discussed above and the sto;chiometrv ofthe first

- 30 equation. » If excess calcium hydrOX1de 1s added, ' this

i
. .0
5 ‘.:..‘.. ’,‘-- :

-

-




ip an anmount sufficient to formas nuch of the double salt as possible.

For exanpie, at -[ERR], :if the:calciumnitrite solution hasa. concentratio 1€
of 35% 25 enough cal ci um hydroxi de shoul d be added to convert 3/7 of t.
calciumnitrite to the double salt. 'Thi§ Will reduce the concentration of
-calciumnitrite to 20% wth the remainder as double salt based on tbe
equidibriumdiscussed above and the stoichionetry of the first 30

equatlon | f- excess calcﬁbnlhydrOX|de i s added, . this -7- will not
result in formation of nore double salt. If |nsuff|C|ent cal ci um hydr oxi de
i s added, the anount. *of double salt formed will -not be maximzed and this

d f h

et o el L SE"FesRLa® BeRaRion Y afibh ALy TR T L oL ¢
and caIC|umrﬂlflimsuﬁﬁ1eaentycbécdeMemwdmo&ﬂ@e(isﬂaddpdxsxﬂenammmnt
saturated wthof o86le! 008! FoyRel) (i3t 3B AL SALGHERAY (41d © Bt

cont ai i ng excess ca§C|un1n rr the peraf ur e~ an
measuri ng t he d@exactsofraouthe s&lftif-‘flmwd ofiitheheronrss. ofFenl anym

nitrite reqmi 'H{‘Gexh”téﬁpéﬂraﬁﬂre &h@nﬁﬁvwe Qfarrgaé Cdflra&wok&xssieccaehéhen be
adj ust ed accordlng%ggélaﬂdomnnge tIQn double salt is separated 15

from the aquect@Y bgty QQQ%% %Q;ﬁnﬁﬁﬂuﬁ?%F%RWutlon of
calciumnitri tmaﬂﬂtereanpeha&ayc'abcmmehmrwa dﬁj wOWL 1101 C£Né 6 Bk £ 06n Of

CalCIUHIHItrItgaturated with respect: to calc;um hydroxlde and
calcium nitrite. .but containlng excess calclum nitrite,
10 to. the desired temperature and measur;ng the amounts
of double salt formed and the amount of calcium
nitrite. remaining in solution. The amount of calcium
hydrox1de can then be adjusted accordingly.
, Following formation, the double salt is separated
15 from the agqueous phase and dissolved -in water to
produce a solution of calcium nitrite and precipitate
calcium hydroxide.. The concentration of calcium nitrite
" - can be determlned according to the st01chlometry
of equathn JII above.. However, the temperature of the
20 solutlon must be sufflcxent to dissolve all of the
douhle salt so that the equlllbrlum discussed above
does not interfere. Cananiently, solutlons can be
' prepared with calqium ngtrite concentratlons of
20-35%, and pregegably 27-35&. by we1ght._Presently,
25 - solutions oﬁ 30%.Q¥_welght calc1um nltrlte are sold for use as
corrosion inhlbrtors ln concrete formulatlons.
mhe precxp;tatei calclum hydroxlde can be ,
separated and reused to form more of the: double salt.
__‘wThe amount of 1mpur1t1es 1n solutzons produced during the
Bprprocess meashred as sodium nitrite and “sodium
M&nitrate will generally not exceed 8% by we1ght sodlum

.:ﬁ;-z;; PR
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-an be determ ned according to the stoichionetry of equation Il aboye.
_ er, the tenmperature of the 20 soluion nmust be sufficient to.dissolve”
- of the double salt so that the equi li brium di scussed above does not

~

. Interfere. Conveniently, soruBions can be prepared with calciumnitrite
“concentrations ofﬁéo 35% . and preferabl¥ 27-35% by weight. Presently, 25
sol ufiidikats and b yright eP@#m pitrdtgre sold for use as corrosion

inhibitors in cqncrete fornu ah$on$ The precggbk at ed caIC|un1hydrOX|de can
be separated ami$ REWFLED Por ﬁDFBVSPtPHE g e SATTiethOe%nount of

i mpurjtie sol ution roduced during the 30 process neasured as sodium
ni t rite aa%?‘%ﬁﬁn%??€§?‘é°%l afdferal 'y not exceed 8% by wei ght sodium

-8- nitrate an J{ By a %% éffiuﬂb rgglaglbggggﬂkgﬁe%%!of t|§ﬁ|3XFrtlon

can be carried © h™Or ~contii nuous now

I g £ s Ee¥eyenLecta R funM Wgehgience 1o Floure 1 of

the ac onpanyli n r'aw ngs 1s.a's fic dlagran1of a batch process

of . t IRy iHY 4 njaqye | I nltratels_
convre%edd Into m x.%lgh‘? ﬁ%éiw%ﬁtﬁeégwut %Hggﬁg{t:ih ?&ﬁgﬁgrﬁ ulen 3, cooling

neanggidyubﬂgﬁﬁggmbfmfﬁg fnvéﬁtﬂbﬁcussed above; the aqueous solution is
cooled in mxing tank 1 to a.tenperature - -of” fron1 0 to 30, preferably from
In Flgure l an aqueous soiutlon of calcium
nitrate is conveyed 1nto mlxlng tank l.fltted with

10 stirring apparatus 3, coollng means 5 and heatlng means 7.

As discussed above, the aqueous solutlon 1s ‘cooled in mixing
tank 1 to a temperature of from, O to 30°, preferably from .
15 to 30°C, thereby causing by-product sodium nitrate to
precipitate and exit through the bottom of mixing tank 1

15 through conduit 9. The heating means 7 is emplOYed_to form
the initial calcium nitrate/sodium nitrite solution in
mixing tank 1. In forming the solutlan stlrrlng apparatus
3 is also employed to dlsperse the salts. - - '

Following prec1p1tatlon of the sodium nltrate.

20 the enriched calcium nitrite selutlon is. w;thdrawn from
mixing tank 1 through condult ll utllihipg pump 13 and
deposited in tank 15 equlpped wzth stlrrlng means 17,
cooling elements 19 and heating means 21. Recycled calelum
hydroxide is 1ntroduced through conduit 23 1nto tank li.:;

25 Any "make-up" calclum hydrox;de necessary to achleve tﬁew"
desired concentratlon as described above enters through w.tf"
conduit 25. -The initial temperature of tahk 15 durzng -
addition of calcium hydrox1de is generally from 60 to 89

0

Thereafter, coollng elements 19 (e g.,,coollnghwater N
30 condults) are actlvated to lower the . ,-';fmn~:




15 th[ERR] t her eby causing by product sodlun1n|trate to precipitate and (2;2;
exi t through the bottom of m xing tank 1" 15 through conduit 9. The heating:
means 7 is enpl oyed to formthe |nltlalgcaIC|un1n|trate/sod|un1n|tr|te

soluti-on in.mxing tank 1. In forming the solution, stirring apparatus 3

is ahsp'enployed to di sperse the salts. Foll ow ng precypltatlon of 't he

sodi gmnitrate, 20 the enriched calciumnitrite solution is wthdrawn from

m xi ng ‘tank 1-through conduit-F1 utilizing punp 13- and deposited in tank 15
equi pped with stirring neans 17 ‘cooling elenents 19 and heati ng neans 21.
Recycl ed cal ci um hydroxide is |ntroduced 't hrough condui't. 23 into tank 15. .

25 Any " make- upempabtaitinneh ot Obheiecmbcismahydroxa.deeedcmm deisir e mixture to

concent 1t 0" 8ReC8gELERI1INANE SUSnd WAUNL CONLL 28 cndPBoliLl 2!

t enper at ure of aring ad |on oxl de 1S general
from 60 to [ ERGa1thwhdght s, rowlwedg adlanvgwisth ke galeummgtmter 30

condui ts) are ggihtabAdekan Wl U thradim (SMALAL P Ghesheotakgl um

hydrOX|de/caIC|un1n|tr| e mxture to.t esir.ed level cau5|ng

preci pi tatPon Bi1tRE aaubl8%§¥QF§MNQ§44¥FWeﬂﬁﬁ&&ﬁ%ﬂ%ﬁ%ﬁ the caIC|um /
nitrite sol uti emaﬁéeﬁhgamkow rlotadiyd rhqw’éiwzg 2i/s Oféﬂtf@éd’ert’h5oughl I ter

el ol RO S 59 Ko T HhA B b 08 ASE, ot o
filter 29 is cnutaygdfﬁmteugﬁﬂ|imed§hWeysduﬁh:ough ‘line 33 ‘to tank =
_ 35 fitted with stirring méans 37 and heating means
10 (e.g.a steam spargeﬁ) 39 and*conduit 41. Water enters
tank 35 through ‘conduit 41 and is heated to a o
temperature of from 50 to 90°C (e.g., about 80°C) to
solubilize the double salt and precipitate calcium
hydroxide. The product slurry containing precipitated
15 calcium hydroxide passes from tank 35 through conduit
' 43 and line 45 onto a rotary filter 47 where product
calcium nitrite solution is separated and flows to
storage through line 49, and solid calcium hydroxide
is recycled to tank 15 through line 23. i
20 . In the following JExample, which further 1llustrates the

present 1nventlon, all percentages are by weight based on the
total'we1ght of the solutlon, slurry etc, unless "otherwise stat
U m.j Examgle _; :
100 g of NaNO was mixed with a solution of
25 -Ca(N03)2 (l71 g of tetrahydtate in 36 ¢ H20)
The combined solutions had 4 temperature of about.
100°C and were cooled to. a temperature of about 20°C
to preC1p1tate NaNOJ.. 96.. 5 grams of the- NaNO3
. wer& collected. . The mother liquor was heated to 75°C,
T3Q£-and’42 grams of Ca(dﬂ& were added thereto. The
' "':admixture was. cooled to 25°C to form 209 grams

i N A
é-[‘.'-l B4 M \'.‘_. .. 3.'."- e
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35 fitted with stirring nmeans 37 and heating neans 10 (e.g.a steam &
rger) 39 and conduit 41. Water enters tank-35 through conduit 41 and i'S
’" ﬁggted to a tenperature of fro Oto [ERR] (e.g., about [ERR]) to
ubilize the double salt and eCi pitate cal cium hydroxide. -The product
_. 'slurry contalnlng preci pitated 15 cal ci um hydroxi de passes fromtank 35
* through conduit 43 and line 45 onto a rotary filter 47 where product
calciumnitrite solution is sepdrated and flows to storage. through |ine 49,
“and solid cal ciumhydroxide is.recycled. ,to tank 15 through line 23. 20
In the foll ow ng Exanpl e, which further |IIustrates t he present invention,
all percentages are- by wei ghtbased on_ the ‘total weight of the solution,
Cslurryiaucs gn TEEORBTHATAL s co St ait doubbe gsal ] BRRINEa NS xed with a sol ution

of 25 ERR ahyd¢ 36 RE The conbi ned sol ution
Fh gb. urré'mﬁ,f a('i)éﬁﬁé f% 3@5’(0!_?) 92[5 h).- i sol uti ons

had .a9 0C and ﬁ éd to a t enperature of about
[ ERR] The pmaaqaazﬁQ;qqgﬁﬂfOQGtBegﬁaﬁﬁ st & PE¥RVakEr’e col l ected. The

MOt e e @119 raeé%a@nelssea]hyaeataadwazegramar EBR] were added
ereto xt-ure was.cool ed

g . ERR. tof%rg&%% rans -10-
( B47. pug pPsREREE A8 Eﬁ*%?ﬂﬁu nyeghip Ha&rnd t e Egenar al formula [ERR]) .
The IOr‘~?1‘§.'ysg:l1factr e (féJ(OKE dsmbhﬂesahthmy:evmay(umzs)pzem ally in. the anount
of hydrated water. - FP g‘ hish be
in solution to. form- insoluble’ salt w ich can _
precipitated, thereby affordlng a means qPr separating
the Ca(N02)2 from the. sodlum and n1trate ions
10 contributed by the statting materials. ;
209 gramahof the double salt were washed with 100
grams of water at a temperature of 20°C, and the
washed double salt (143.6 g) was dlssolved in 72 g
H,0 at 75°C, releasing the Ca(OH)2 and producxng
15 124 g of a Ca(N02)2 solution having a 31l. 4%

concentration.

i




5, .Rurpoeses. of the present |nvent|on it is inportant only that the [ERR
conbi ne with the [ERR] in solution-to forman insoluble salt which can be

precipitated,

t hereby. affording a nmeans for separating the [ERR] fromthe

sodium and nitrate ions 10 contributed by the starting materials. 209
grans(of the double salt were washed mijgjyh 100 grans of

terrperature of [ERR], and the washed double salt (143. 6@'%”“’&“'“!“ I n

[ERR], releasing: the [ERR] and producing 15 124 g “of ‘a ['ERR]
solution having a 31. 4% concentration. CLAI MS 1 A process for
preparing an aqueous solution of «lciaimmtgite which conprises: (a)
form ng an aqueous solution of sodiumnitrite and calciumnitrate, 5
(b) cooling said solution to insolubilize sodiumnitrate and form an

72 g [ERR] at

aqueous sol ution of cah¢i U Rirbdelss
nitrite solution fromthe insSoluble:

process accosfli 8glefunl alitritehahe i

at a tenperature of fromO to [ERR] -to precipitate sodiumnitrate. 3." A
process according to cl(al)m fomagwaw %qlﬁeldihssts@liiﬁ)od flﬁf rgéﬂm{ ERR] ratid

is from1l.9:1

nitrite and calc1um nltrate, 3»1{

.,-\ .

(b) coollng sa;d solutlon to 1nsolublllze sodium

nitrate and form:- an aqueous.solutlon of calcium nitrite;

and Y T

(c) separatingfthe aqueous calcium nitrite

solution from the insoluble sodium nitrate.

10

2. A process according to claim 1 wherein the

solution of step (b) is maintained at a temperature of

from 0 to 30°cfto“precipitate sodium nitrate.

3; A process accordlng to claim 1 or 2 wherein

in step (a) the molar NaNOZ/Ca(NO3)2 ratio is from 1.9:1

11 to 2.2:1. 4

I
; ¢

'f4,s A process accordlng to any one of the

preceding clalms where;n the temperature of the solution

formed in step (a) 1s from 70 to 110°c.

..-,‘ -'A

-::5.: A process accordlng to any one of the

15 preceding cla;ms whereln in- step (b) the ‘aqueous solution

is cooled to a temperature of from 15 to 30°C to

preczpltate sodlum nltrate.

(>

§%§d3&%h§ﬁ%¥§fgd’théEhéﬂggig@-éﬁlcium

Iéggﬁn of step (b) is maintained



4. A process according to any one of the preceding claims
-

0 2.2:1.
— %R f the solution fornmed in step. (a) isfrom70 to
U NE ’l] E” @l % !! di ng- tgl_zan_y one of .the 15 precedi ng cl ains wherein
"'| syep (*b qutlo s cooled to a.tenperature of from15 to

300C to preci p| tate sodiumnitrate. 6. A process according to any one
of the preceding clainms which conprises the additional steps of: (d)

m xi ng cal ci um hydroxide with.the aqueous calciumnitrite solution of step
(c); (e) fornifg alwerecesssdadnedirg ctananyt Pheepicdihg wrenedbrgde
doubl e salt and separating said double salt fromthe aqueous phase; (f)
decsrpvimagvrbehdsappeisgs the addpricratessePRacérs to forminsol uble

cal ci um hydroxi de and an aqueous solution of calciumnitrite,; and (g)
separating t hel ﬁgueﬁ’-&E‘l&@l Gakfiim (hydreide whthr &fe RIYSRYE ubl e cal ci um
hydr oxi de. 7. roceis accord osg%%t f ZI m 6 wherei n the aqueous phase
forr%lcF’rP’%t’ébtfég p'¢ A process according to claim

6 7 wh I f f | ed
Step (4) to bel@dit %%aﬁ% REtl R R ﬂa SRLEAT A SISE ol oyed i1
sai d %{f\g\(ﬁ%y%rcﬁlge double salt and ge;?aéag:l.% ess 1%085&]{1@ to any

one-
salt from the. aqueous phase°

(£) decompos:.ng the douyble salt -in the presence
of water to form insoluble calc1um.hydrox1de and an agqueous
solution of calcium nitrite; andi} .

(g) separating the aqﬁeocs calcium nitrite solution

from the insoluble calcium hydroxide.

7. A process according to claim 6 wherein the
aqueous phase formed in step (e) is recj_c:le_d__tc: step (a).

‘8. A process accordlng to c],a:.m 6 or 7 wheren.n ‘the
calcium hydrox:Lde formed in- step (f) is recycled to step (a)
to be utilized as all or par‘t-_,oﬁ .the calc_J.-u_m hydr_ox:.de employed

in said step (4).

9. A ﬁroc":’ess according to a'ny one- of claims 6 to 8

whereJ.n the aquecus solution of calc:.um nJ.tr:Lte formed J.n ]

.-

step (f) has a concéntration of from 20 to 35 we:.ght percent.

*

10. YA process accord:x.ng to clalrm 9 where:Ln thg solut:.on

. a®.
‘L Wi

concentration is from 27. to 35 we:.ght percent of caic;uyl nltrlte.

B v




concentration of from20 to 35 wei:ght percent - 10. A process according to

cl ai Zr—\q wherein the solution concentratign is from Emm ﬂm ﬂg{ ercen

of calciumnitrite. 11. ° A process ~adSordi ng to "ﬂu ,m 6 to
10 whetein steps (a) - (g) are carried out on a batch basi's. "125 A process
accoriding to any one of clains 6 to 10 wherein the steps (a) - (g) are
carried out on a continuous basis. 13. A process according to any one of
claims 6 to 12 whereinlan sAepr@téasshacequrécmg foasany somsi of achadmat 6a _
tenperature of from20 to [ERR] to forminsoluble cal cium hydroxide. 14. A
process acc&adilfy whengin nsttepabadnti 4bl)y axe deswrdidsbout i oheaFratphe. 15
An aqueous calciumnitrite sol ution whenever prepared by a process a
clalned in bﬁ?léhe of the precedlng clarns

whegeein the aqueous sol ution of ¢alciumnitrite fornmed in step (f) has a C/\)

12. A process accordlng to - any one of cl aims /
6 to 10 wherein the steps (a) - (g) are’ carr;ed out on a

LT

continuous basis. -

13. a process aocordlng to ‘any one of claims
6 to 12 where:Ln in step (f ) the agqueous phase is- malntalned
at a temperature of from 20 to 50°C to form 1nsoluble

calcium hydroxide.

‘14, A process according to claim 1 substantially
as descrlbed J.n the Example.
-ﬁ?ﬁf "15. An aqueous calc1um nitrite solution whenever

prepared by a process as clalmed :r.n any one of the preced:r.ng )

claims. 3J“ '"jh" f’w'i'f“

%, 7o
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