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Abstract—In order to purify 2-methylnaphthalene as main impurity included in naphthalene, SLE
(solid-liquid equilibria) on two components system including naphthalene and 2-methylnaphthalene were
measured and a layered melt crystallization has been studied. SLE in the present system is shown a simple
eutectic mixture and the experimental results using DSC method is similar to the static method. Purity and
yield of naphthalene in crystal depended mainly on the cooling rate: Increasing cooling rate, the purity
of naphthalene in crystal increase, whereas the yield of that decrease. The effective distribution coefficient
(Keff) as the degree of impurity removal was observed to decrease with decreasing of cooling rate.
Therefore, the purity of naphthalene by melt crystallization can be enhanced to 5~7 %.

Key Words : layer melt crystallization, purification, naphthalene, 2-methylnaphthalene, yield, effective
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Table 1. GC conditions for analysis of naphthalene and
2-methylnaphthalene mixture

Column 25 m x 0.53 mm ID, BP20 1.0 UM (SGE)
Carrier gas 6 cc-He/min
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333 K ~ 523 K (10 K/min)

Column temperature

2-2. A9 x| H 4
2-2-1, LIZElnt 2-oELHE A Q) n-o HEYH

DA 39 4R 2L F A el sl LAl
A=, ARFEAF G B4 FX(TA instruments DSC 2910,
USA)el &gt A4 W) S§tox AAo] Hx2 BAHEE
= E Sk A FAE AR static WS 4838190
EH11-18], 9] SR WS wA A, QAR S
2 08 ZF AR oF 5 mgs ARE-Ste] DSC Aol
25t F, AR 718kelA 1.0 K/ming] 52452 255 A
R SR8 Sk welt old) 574
63 K~373 Kith gk $x}o] w2 82t

2 oS SPeRs PUAH, Tekapyrex) AL
N5 AF A (riple vacuum jacket, W7 : 50 mm, ¥°I:
m)S AL, 4 A9 AR o )
= 3 , TAHAIAE ) ddste] WulE
SH87=

ro oo

lﬂF“ oﬁ(,
é“.:
411 E

7t 2o Axd EFY



2 FU8 F, o] KBS T B%oR 719 YL,
ol 5 AZe] Ajole] Q- Fh] FA
b S0 AR 15 st
sit} o] UlF 538719 £FN2 wRH} (magnetic stirrer
banell 93] A EFHHAOM, Kiypes] Adt) L2
2 Il £rE skt 4Ee QW 242 T
% A8 #9085, Bguls] gHOR L2 &7 9l
F, 0.01 K/min?] WY7A&EE 225 AA3] Yigjur] A4
B AR 2eE S A U AR 33

X
Figure 1ofl= 2743} 9l S22 F-28-5 AR Ad%
29 NS HeRhgitk A4St FA= §F AAPIE A
etetl14], &2 el Wrirt s8Ee A e

% 871700 ml, W3 = 9 cm, o] = 11 cm)Hfe] &
Al A% Fejolr, ofm B2 oF 8em®E AISSITE ©17]
AU B3t 9 871 47 E FReA(6) Aol
glAL HTRC-2022) 5 AH8-810] K-type?] Addl(@)9h &5
ZA71(@)ell &3l + 0.1 KO @apslolx £5=8 Alojalgl o,
Wzt Zpdell ARgSE wiAls B old@EE]Eethylene
glycol) o] Egelio]Sirt. Aok F-8-8-2 Ao} FAe
Fefe] gl AAsi=l, Adsh| e B2 wihdo]
B85 A e 25 4Ed 87100 AU Fejolck
7 A b vtk vk WA dAs A2 b
seglel] -z gie] dgRY Efetel 9RE Alxst

o AAs7el =
A P 258 EHE0] FHRY ot 5 SRR 9 A
28719 - &
&

ARE71e] £ DAl FAARL F, W Eoll T2
FAE Adste] AP |dlel AA7 Aol 2xFHel 9

1. Crystallizer 2. Sweating vessel 3. Temperature recorder
4. Cylindrical crystallizer 5. Temperature controller
6. Circulator 7. Thermocouple 8. Stirrer/Hot plate

Figure 1. Experimental apparatus for layer melt
crystallization and sweating operations.
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Figure 2. Solid-liquid phase diagram for naphthalene and
2-methylnaphthalene mixture.
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Figure 3. Naphthalene purity and crystal yield against
crystalline layer thickness (cooling rate =
0.1K/min, initial naphthalene conc. = 90%,
interval operating temperature = 353 to 308
K, jacket wall temperature = 349 K).

b Srgstalon, A AlsE AFste] GCe <)%
S ARSI AAlE A o] G0 Sl Rl
= AFsted skl vl B eAp) st A
=0] Aok o“?ji Agstal o, Ael= 3] =

] AA G njsf o} FAlSHAT

Figure 34 < 5= 915%o), A7) 7ol w2 Aol
gl e G 2710l A7) FAVE Skl ket
s7htE A dAsA = B de HERgl e, 27] g
Ao =50l 90%E 71FOE 308 K7HA] W77 2 ef|A] oF
95%7H] T7teohs A= Hehde. widel, A= AlAstH

[}
T 248 Aol g

A Fre 7] yxgde] &% 90%

oAl MA3] HAashs AdS Yehfsith &, & Ao 34
7314§}°1]A1—L— 2o S YA R uek B 9o A4o]
25 A Hed), Z7le 5o W me ddsiA Ao 3§

B9 ghol A Aot

A3k Z7kebl ek
Figure 4= A98hA] 27170 MR es Q3o w2
7] Slal, 2719 £ Sgol0l £ gelgel A9
2 ggaoldloln reale] ol AT Ao Siol
bt A2 Uehgith of Aol o)) Figure 3] 2
sho} o), AR A7l wet 299 S
=7

rH 4‘3_

&) 60
1 351K
91+ —A— 1 349K L 50
g%Z <
g L4 S
S
g oo E
£ L 30 O
£ 81
o 20
2 871 5
ie]
D
£ o 10 5
2
85L‘ T T T T O
0 100 200 300 400 500

Crystalline time (min)

Figure 4. Naphthalene purity in residue against crystalline
time with different jacket wall temperature
(cooling rate = 0.1 K/min, initial naphthalene
conc. = 90%, interval operating temperature =
353 to 308 K).
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different cooling rate (initial naphthalene conc.
= 90%, interval operating temperature = 353
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Figure 8. Naphthalene purity in residue against crystalline
time with different initial naphthalene conc. (cooling
rate = 0.1 K/min, interval operating temperature =
353 to 308 K, jacket wall temperature = 351 K).
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