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ข อ งอ น ุภ าค อ ย ู่ใน ช ่ว งแ ค บ ๆ  (0 .7  ถึง 0 .9  ไ ม ค ร อ น ) อ ัต ร าก าร เต ิบ โต ข อ ง ผ ล ึก ม ิค ่าต ํ่าอ ย ู่ใน ช ่ว ง  0.01 ถ ึง 0.03 ไม ค ร อ น /น าท ี 
แ ล ะ อ ัต ร า ก า ร เก ิด แ ก น ผ ล ึก อ ย ู่ใน ร ะ ด ับ  10s อ น ุภ าค /ม ิล ล ิล ิต ร -น าท ี แ บ บ จ ำล อ งท างค ณ ิต ศ าส ต ร''เพ ื่อ ห าค ว าม ส ัม พ ัน ธ ์ร ะห ว ่าง  
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The crystallization  by precipitation o f  ca lc ium  sulfate in sodium  chloride w as studied under M ixed  

Suspension  M ixed  Product R em oved (M SM PR ) con ditions for various temperatures (40 , 5 5 , 7 0  c ) , concentrations o f  

ca lc ium  ch loride (2 .5 , 3 .0 , 3 .5 g/1) and residence tim es (20 , 30 , 50  m in .). Population density balance cou ld  determ ine 

grow th rate, nu cléation  rate and k in etic  order. T he Particle S ize  Laser analyzer were used in this study. Crystal size  

distribution data obtained from  the analyzer is vo lu m e percentage but cou ld  be transform ed to population density.

R esu lts o f  the stud ies indicated that the crystallizer operated at very lo w  su spension  density . The crystal 
s iz e  distribution w as very narrow and the m ean s iz e  w as sm all (0 .7  to 0 .9  m icron).G row th rate w as very slow  in the range 

o f  0.01 to 0 .0 3  m icron /m in. N u cléation  rate w as in an order o f  10 no./m l-m in . A t constant temperature, the nucléation  

and grow th rate cou ld  be m od eled  w ith sim p le pow er law  and y ield ed  the k inetic order o f  1.7. T he k inetic order indicated  

that supersaturation (inverse o f  residence tim e) w as the dom inant variable a ffectin g  crystallization . W hen decreasing the 

residence tim e, grow th and nucléation  rate increased sign ificantly . C hanging in  the residence tim e had little  e ffec t  on 

crystal s ize  distribution and m ean size . C alcium  ch loride concentration had no effec t on grow th rate but at lo w  residence  

tim e it did effec t on nu cléation  rate. Tem perature and ca lc iu m  ch loride at high residence tim e (30 ,5 0  m in .) did not effect 

both grow th and nucléation . O n ly  at lo w  residence tim e (20  m in .), higher temperature increased both grow th and 

nucléation  rate.
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ค ่าท ี่กำหนดในการใช ้งาน Electrolyzer..........................................................
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Area

Total crystal area per unit volume 

Nucléation rate, number/ml-min 

Concentration 

Saturation concentration 

Crystal Size Distribution 

Crystal growth rate, micron/min 

Kinetic order

Exponent in nucléation rate equation

Area shape factor

Volume shape factor

Kinetic rate constant

Growth rate constant

Particle or crystal diameter, micron

Mass, g

Mass of single particle, g

Suspension density, g/1

Total crystal mass, g

Crystal mass in size range AL, g
Mixed suspension mixed product removal

Number percentage of crystal

Population density at size L, number/micron-ml

Population density of nuclei, number/micron-ml

Cumulative number of crystal per unit volume 1 number/ml.

Number of crystal in size range AL, number

Number density of crystal in size range AL, number/ml

Total number of crystal 1 number

Volumetric flow rate, 1/hr

Supersaturation, (C -C 5)



t Time, minute

V o lu m e  % Volume percentage of crystal, 1

V Suspension volume, 1

พ 0 ( A L ) Crystal volume in size range A L , 1

VOT Total crystal volume, 1

SUBSCRIPTS

F Feed stream

T Total

GREEK SYMBOLS

P Particle density

T Mean particle retention time
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