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Abstract

The aim of the industrial crystallization process is to separate impurities from
crystalline products and control their crystal structure and crystal size distribution.
However, as the interpretation of the crystallization process remains to be completely
understood, crystallization modeling technology combining simulation technology and
in-situ on-line measuring devices effectively has not been widely used so far in spite of
the remarkable progress in these technologies. The many questions based on MSZW
(Metastable Zone Width) have grown amidst the stagnant technology of crystallization
and in particular the vision of metastable zone width and nucleation rate equation
worldwide have yet to be agreed upon. This article introduces a new interpretation of
MSZW and the numerical solvent-mediated polymorphic transformation for unseeded
systems which are proposed based on the concept of Friedrich Wilhelm Ostwald,
MSZW (1879) and the Ostwald rule of stages (1900).
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FEdh# & 3N 2 (Fig.1). £ D724 MSZW &1 9,
MSZW |3t EOEERBIE TH Y . £ O Tl Fig.1 Solubility curves and MSZW.
BAEREZDIZ< W InTnd,
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et %5 2 5 T LaMer ORE&X Vid)A <
b T 5 (Fig.2), X O@EEaFIfE O v — 7 it
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TR SIS, AR IR, AT R ok & B S 0 Fig.2 Supersaturation and crystallization
FUTAVHEICLY . AT AT 4 — B time (Concept of LaMer modified
v 2 I B W ONC & 7278 R SR by supersaturation).
R TOFTED CSD HlH IBNL A & T2 B 720,

I Nucleation+Growth (unstable)

Growth (MSZW)
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L2 L, Nyvit OB CIIERAEL ER&ERAEE L RE L7 oll, BN BRER I T
W2V, WA TIE 2008 FEICAFER &7z Kubota D EG 99%E A L, MSZW I/ EER) S M
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B, =k, (AT )™ (1)

WHRE RAEZILSHATh 2 RDD &, ZOMMxE 7 v v b Eq.(2) & 72 5 (Polythermal
method), VIR 226 ki, HE DD —REALHEENT A —Z DAL EH b1 BKRE D,

log(AT,, )= b11+1 Iog{[(N/M I)<:1(bl+l)ﬂ+ b11+1 log R (2)

SIRICIEE A T, —IREBALEE TG A —2 2 RODHFELH D, BHHEAT2E{bsE
B F CTORHLEE Tha ZHETHE. TNOHOMXE T 2 v b2 Eq.(8) & 72 5 (Isothermal
method), [AARIZ —IRIZALIREE NT A —X ki, bl D3R E D,

log(t,,) = Iog[(N{(M)mj —nlog(AT) (3)

bl
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Polythermal method <> Isothermal method % Ji f L 7= —REALIHE X T X — X HEE TlE
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—REEHRKOFERE THER ST, REORELE DR T2 2L LR W,
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&IEFF 2 TS EER Y 2013 4212 Kubota © 22 L D AKX S 7z, Kubota BiX, MSZW OfiEsr
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A =% (bl k), BRRHE T A — 2 (g ks, DOV A X Lo T—REIZREDLZLERLTND,
R L Eq.() & [FRE 2 Em EE oS E Lz, Fig.8 OBREWERIZ, B HEE oD

(72 & 2 IE(NIM)aer = 1000) & & BTV A X La DFBENRED L, BB Ak T
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Fig.3 Analytical solution of MSZW Fig.4 Numerical solution of MSZW
in Eq.(4). with secondary nucleation.

Fig4 1T~ Z R LBE L2 I 2L —2a VORRTHD 9, Emdl
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3. 1 #MZEEFEET NV
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XF—DORmWEZERNEICHE L, TOBRLERN BT 28552 0\ I 22 L BRI
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R o FEE U3 v B BE 0 B & RGE L T2,
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Fig.5 Solubilities of polymorphs
o and B.
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