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Abstract: The kinetics of crystal growth and nucleation in dependence on the supersaturation of an aqueous solution of 3-nitro-1,2,4-triazol-
5-one(NTO) were evaluated on the draft tube-baffle(DTB) crystallizer operated batchwise. The crystal growth rate is proportional to the
supersaturation to the 2.9 power, and the nucleation rate to the 4.2 power. The nucleation behavior for NTO-water system in DTB crystallizer was
grasped according to Mersmann's criteria. The nucleation in this crystallizer was found to act with heterogeneous nucleation and surface nucleation
simultaneously. Simplified relation was derived for calculation of mean crystal size of product crystals from the batch cooling crystallizer. The
obtained relation was verified by a set of experiments.

Key words: Nucleation, Crystallization, NTO, Crystal Size, Cooling Crystallizer

1.4 B Z2A9 27] 4 =¥ 2AFHAY WY 45 2 2F
A% &xd o ZAEY o5 FAWFE F WIEE, 2R
NTO(3-nitro-124-triazol-5-one)=  TNT(24,6-trinitrotoluene), 371 98, FA2d, 2Ae $54, 2ARIY 2Aws
RDX(hexahydro-1,35-tetranitro-1235-triazine), HMX (octahydro- S SRAA 9¥S e ofF T g HEHES o
1,35,7-tetranitro-1,35,7-tetrazocine)ll Hl&s} ZZo) Ezstn €A Este Azkuleelth. stddelq S4Bzt slstel A%
o2 AW ZurRo|tH]]. 22tk NTO FAZHA dojx)= A718 2dske YL £8 Fseed)E o838t Bl o]4H
AL ARLYEA AR TUL o AT YuER} vjS T n34] wh sepieldly FuEde] AAste F& AHSE
. o] Atgle] NTO AAE 20 57 41 2AUEs} v Al g el ggte] of ot 1 ojfE FLEFY FE W
Bolsit wa 44 2 AL Tk spsAo] oo 23 Sx A Fwe]l wART] o 417] dFelth whA F&
A2 B4 9 Aol Ast@ch NTOS AHAE o 2 AgakA Bv AAstlN ZA g odd GAY WIS
AN AN oZH Y 4 9ok TulEAol tipAe o] Agetnz AR WUF Feoto] Glole TUEHY A
#2327, A4 UERE, 2A) G4, 2REAY AYY, 2 271 27e) o ¥k
Ho HT ol odte] deke wig{12] Wy EugAel of FL2de] AAste AFY 4} AF 4% e 4
AL Eolm UAANL Zoly] Yol ZTwEA JATAGE 1l 22D HA Fdol BFoA gout o]ES Fotaly] e
LERA dojR AAARE WRAo] BE AM o Aol 4oz 27HE 2438 S A7) 54 @x ok
Sstel 2R3 2R WEHoz Eurgolol sth whabd AA 3 B ATdNE SHEAY dR2ES Yo r)Ee Fudd
TAL FoldolH AE E4 AR I7] 2 HAS 2H ste fitezA HHxYxAE M W2 ZH3 Pl At
= A gHo|uh o ¥ 233t 71eS 2RA7] Aojd AHE) SAsA gl
M NTO9 248 dhisd 3¢ 712AF7 94 Fa=o]o}
ok 2 A7eA AP ZHAL tiF FE3) ) EA 9
T % A (e-mail: kjookim@pado krict.re.kr) dted NTOS Z2A4g wWrliFel ddt FES A3 2443

974



E4 97 2387 A NTOS 248 W7z 975

o |

3

2. Thermostated bath
4. Particle size analysis system

1. Draft tube-baffle crystallizer
3. Centrifugal pump

‘igure 1. Experimental setup.
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Figure 2. Dependence of maximum subcooling ATmax on
cooling rate.
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Figure 3. Dimensionless metastable supersaturation against the
dimensionless  solubility ~ for nucleation  processes
(experimental points obtained in our crystallizer).
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Figure 4. Typical varation of crystal size and supersaturation
at cooling rate of 1 K/min and saturation temperature of 358 K.
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Figure 5. Plot of crystal growth rate G versus supersaturation
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Figure 6. Dependence of crystal size L on supersaturation 4w.
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Figure 7. Comparison between the calculated and the
experimental mean crystal size.
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A2 7 =

a : constant of equation 2
b . constant of equation 2
Ac ¢ supersaturation [kmol/m’]
C. . molar density of crystal [kmol/m’]
G . crystal growth rate ( m/s)
Ko : nucleation coefficient [1/m’ s]
k's : nucleation coefficient [kg/kg sl
ke . crystal growth coefficient [mv/s]
Ky - system constant [m]
L © crystal size [m]

TAsleh Al 9 d A 7 F, 1998

. nucleus size [m]
n . order of nucleation rate

Nm  : nucleation rate [ kg/kg sl

T . temperature [K]

T . cooling rate [K/min]

ATmax - maximum allowable supercooling, i.e. metastable zone
width [K]

t : time [s]

w : concentration [kg/kg]

Wk - saturated concentration [kg/kg]

Aw @ supersaturation [kg/kg]

a . shape factor

Pe : crystal density [kg/m’]
P . hold-up of crystal [kg/kgl
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