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Equilibrium concentration of calcium hydroxide in
CaCl,-Ca(OH),-H,0 system
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Abstract: The ¢(CaCly)—c(Ca(OH),) chart and ¢(CaCl,)—pH value chart in CaCl,-Ca(OH),-H,O system under 25 C
were plotted. The results represent that ¢(Ca(OH),) and pH value decrease with the increase of ¢(CaCl,), the trend of
c(Ca(OH),) is supported by the calculation results of Debye-Huckel. When ¢(CaCl,)<<3.78 mol/L, the pH value of the
system is bigger than 10.4, and CaCIOH is preciptated while c¢(CaCl,)>2.57 mol/L. Through calculation, the CaCl,
mother liquor can reuse 132 times for collocating lime water in theory. The research results provide a theoretical basis for

the treatment and reuse of calcium chloride mother liquor for collocating lime water which is the precipitant in the

process of synthesizing magnesium hydroxide.
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FEAH: Ca(OH) (4 HT4l, | Ak i vh pledt
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3.2 25 CH} CaCl,-Ca(OH),-H,O % Ca(OH), &k
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CaClL-Ca(OH),-H,O & AN & A7 SR B & 1
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c(OH )Y xp2. )
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I= %ZciZ? =3x(c(Ca(OH),) +¢(CaCl,)) 9)

BN (@) AT 43X (10)FI(11).
RS R E R F



2658 A G EE R

2012 4E9 H

2.046,/3x[¢(Ca(OH), ) + ¢(CaCl, )]
1+1.974 6,/3x[¢(Ca(OH),) +c(CaCl,)]

lgr(Ca*) =~

(10)
M 7 A

0.511 5\/3x[c(Ca(OH),) +¢(CaCl,)]

lgr(OH ) =—
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B0 AN B)FA(12):

K caom), =[c(Ca(OH),) +¢(CaCly)] X

_2.046,/3x[c(Ca(OH),)+c(CaCl, )]
10 1974 6y/3x[c(Ca(OH), ) +¢(CaCl)] v 4X ¢(Ca(OH),)> X

_ 0.511 5\3x{c(Ca(OH), ) +¢(CaCl, )]
10 1151 85,/3x[¢(Ca(OH), ) +¢(CaCl, )] (12)
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Fig. 1  Relationships between ¢(OH), pH value and

equilibrium time
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ERE
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0.035¢ = — Calculation result
0.030kF e — Experiemnt result
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Fig. 2 Relationship between calculation result and experiment

result
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AR, AR R 2 hasth, BHIE 2 W]
A, SRR I SRR S TR P AR B AN SR 45 R —
B, AR T AR THSC IS 2 T AT VAR S B P
TR, S LA mZE . [FIN, BT
c(CaCly)>2.57 mol/L i, CaCl, Fil Ca(OH), Jx A A
1 CaCIOH. H Ik, Wil 2 Bz, 24 ¢(CaCly) >2.57mol/L
J5 . BEAE RPN, SRR A 2
SN TTANBT RS, 24 ¢(CaCly)>3.3 mol/L J5 & A L
(1) SE 56 AE b BB (A AR

3.3 CaCl,-Ca(OH),-H,O K Z& H pH {ERY T (L2

A HOK Bl A R, i N
FEHOR Y pH AR, I NIRRT, pH EXTA
A AR 1) A R s it A K o R B i AR T2,
Ik, WHSE B T UGS IR BE S pH B[R] OG
AR HEL

Wil 3 Prow, B ARSI EER N, B ¥
pH /&5 FREEHA. & TR SR 3 I,
SEOABTET B RN, R A RN, AT
WEELAR I Hilss S AT R P R N2 i pH A
KF 104", W24 B W pH KT 10.4 15, Ea]
Tl EAMBER RN B 3o mEARENE, o
FRAASIKREE A 3.78 mol/L, pH 1E A4 10.45, HI&AL
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2 3 4 5
¢(CaCly)/(mol-L™")
3 B c(CaCly) 5 pH (x5
Fig. 3 Relationship between c¢(CaCl,) and pH value of B

solution

B REIBAG P40 A A B0 e e AL ES IRl 3.78
mol/Lo SR [ N R, AT LAE I 905 e I BB A
PR IEA pH AE A E A BRBOE 1 ] AEA R —
AARIABLATHK

3.4 CaClL-Ca(OH),-H,O 1K %5 R HIHI 4 A

W1 4 Fi7R, Bi~By S 25 P AR 2 K T%
(1) A~Aq WIS B FIREE, (U Ag WHBUAN By W4T
BTIREHARN 2.57 mol/L. MJF, Bo~Bi WIS T
WRPEAR LN T SN N ) Ag~A gy EIBUES 251 JE o TR
S iR, Bi~By W pH HIHZE T A~Ay
VAW pH {E, BT LA Bi~By, I8 #A S SEAAS

6
Il A solution
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Experiment number (i)

4 o(Ca™), Ml c(Ca™ g T FR
Fig. 4 Relationship between c(Ca2+) A, and c(Ca2+)B,_

R, 24 ¢(Ca*)4>2.57 mol/L I, ¢(Ca*"p<c(Ca™)as
JXH 2 CaCl, Al Ca(OH), ML T CaCIOH. ¥ By
VRO DRI T S A5 S, XRD M & 6 it

14

H A solution
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Fig. 5 Relationship between pHs)and pHs,
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Fig. 6 XRD pattern of crystal

WK 6 Fros, g5 E24% CaCIOH Al CaCOy-
6H,O M Ff[E 4. CaCO5 6H,0 J2& HH T-L 5 KK 5
AR, JEE WA R B ScEREt,
CaCIOH ¥ 2E IR B 0 (14) s

Ca(OH),+5H,0+C0O,—>CaCO5-6H,0| (13)
CaCly+Ca(OH),—>2CaClOH | (14)

Fb, MR E KT 2.57 mol/L i, 1%
REWANIE A B A KK TR 2 A2 i X S 10 85
(CaCIOH), i AU AES P R A A I B e, R
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WA A E BRI A . s, P 3 mrg,
2 ¢(Ca®)=2.57 I, B pHAE N 10.81.

3.5 SUSEEIRBEINAENITE

&S AR N T pH (%18, AL B
WK FEAR T 3.78 mol/L B el Ay KK . {HH T34k
PR B 1 2 5 A A A A R A RS, 3R
SEAE IR, FTUNSA L E, M R
WP KT 2.57 mol/L i, BIASGERCHIAT KK

MgCly+Ca(OH),—>Mg(OH), | +CaCl, (15)

TRk A A B R R (15) s . R
— U NI AT KR IK I JE H9 0.019 5 mol/L, A& A4S 5
SRR AR 11 BFT. JEOEIA 5 mL ) 95 g/L
MgClL ¥, 1 L1 0.019 5 mol/L A1 K/K. V58K
S BER AL S 0.019 4 mol/L. S N BB
K, FFXIFE] 1.005 L JNBER, Bl KKEA
1.005L, W1 LZ5H TR, @it &, nrfk
IR AT LA IR 132 1Ko

3 Zig

1) 25 ‘CH}, CaCl,-Ca(OH),-H,0 1A R T4 2 hik
Bl .

2) 2 5°CI}, CaCl-Ca(OH),-HO 145 b Al S AL 5
IR FE R S S R BE 1) s B AIG, F F A FRE AR SR
W BR e A S A A IR B S S IR R R, R
DU SEIAE AN SR 75 o

3) 25 CH}, CaCl,-Ca(OH),-H,0 1A % h &AL 53
JE/NT3.78 mol/L I, ¥ pH i >10.4.

4) 25 CHY, CaCl,-Ca(OH),-H,O 1A & i & fb 45 Rf
R FE/NT 2.57 mol/L i, 45 CaCIOH #H%E k.

5) MIAEEG %8, e AL A5 BB B2 /N T
2.57 mol/L, pH {H KT 10.81 if, A REH T-HLHI 41K
K MR S N R AR, BEE b AU BE AT LIS ER
B A KK 132 1Ko
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