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Effect of Polyacrylic Acid on Crystallization
of Calcium Sulfate
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Dept. of Chem. Eng., Hanyang Univ.

ABSTRACT

The study was concerned with a quantitative study of effects of polyacrylic acid upon the kinetics of

crystal growth of calcium sulfate from the supersaturated salution.

Complete inhibition of growth for certain specific periods was found in the supersaturated solution contain-

ing polyaclylic acid. However, after rather welldefined induction periods the crystals again began to grow

and the crystallization rate followed an second order equation. The duration of induction periods was greatly

influenced by changing the concentration of polyacrylic acid. The inhibition period and crystallization rate

was due to adsorption of the molecules on the surface of calcium sulfate crystals.
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Fig. 1. Infrared spectrum of polyacrylic acid
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Fig. 2. Crystolline growth curves of calcium sul-
fate at various concentration of polyacrylic

acid of 50T ond pH 3.5.
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Fig. 3. The effect of temperature on the growth
curves of colcium sulfate in the solution of
2 ppm polyacrylic acid at pH 3.5.
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Fig. 4. The effect of the pH on the growth curves
of calcium sulfate in the solution of 10 ppm
polyoceylic acid ot 50C.
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Fig. 5. Kinetics plots for the growth of calcium
sulfate in the presence of polyacrylic ocid
at 30T ond pH 3.5.



- 34_

g 242 olAe Felolage 4%

period 7te] A= of g e Aol & A
FHoz FEY 4 glek (14)

long = —'[':+ Beverrestimmmmmmneireninieeee i enaeaesan s (3)

Fig. 60l EA|X 27o2 dol ¥ o9 Ay
Hell e (3) Aol 4 A&t & & Yt

70C oA 4 344 KS9 polyacrylic acid @] ¥=
o FA & Fig. 70 deblgdel polyacrylic  acid
¢ Fx7t 2ppmol st KS3Y F&3 4 E
£ 4 Uk polyacrylic acid & T3 48 7}3lo
= FAabggel F3Ee AAHE AL 5+ AR
o}, Polyacrylic acid® 7}3to 24 3lalzlgre) A
A5 7l 2Ald He AL polyacrylic acide] FE7}
Agoles] ol vlsted Yl Hom2 Aol
of zo] &g uhgo] Fagge AAY AL E 7}
A g E AE R o B gl
71 A Aol UEw EDTAE AASES
Ao ZFaAFA gy ez 4§ gt

o] &} 7] polyacrylic acid 7l A3%5<) AAZ
of she A FaEo iy 2 EAE
o Ev AAE A" Aoloh, JAEAE Lan-
pgmuir 3 F2bo 2 b 3l (18)

KAP[of1—80 =K@ oerreermeermniiiciiminininn (f”
G = Jzﬂﬂe__ ........................................ (5)
K![P'Je + Kb
1 K .
5= 1+ .KTI.';I ....................................... (6)
Lz
= K
1-0= s, @
whe}A)

1 _ 1k
(KST,—KS ~ (KS), ' 'KSI k[Pl

8

el AYARE @Al wek 2 Aol
Fig. 8°Ich o] 23el4 4444 2elzz 4ol
EERPLER AL

Log (1/1)

79 X 33
™0
Fig. 6. Log( /) vs. 1/T at a variety of polyccrylic
acid concentration at pH 3. 5.
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Fig. 7. Plots of the constant KS as a funclion of
polyacrylic acid concentration at 70TC.
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Fig. 8. Langmuir isotherm in the presence of poly-
acrylic acid at 70TC.
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NOMENCLATURE

: Constant (K)

: Constant (—)

: Induction period (hr)

: Crystallization rate constant (M/m-hr)

BOm oo N

: Rate constant of adsorption or desorption
(1/ppm or —)

: Polyacrylic acid

* Function of crystal growing point (m')

: Temperature (K)

: Time (hr}

* Fraction of adsorbed site(—)

) : Concentration of calzium ion or polyacry-

e N B

lic acid(M/m' or ppm)
Subscript
. Backword

. Equilibrium state

- O o

: Forword
{ : Initial state
O : State at [P] =0
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