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Abstract : This paper is studied on the efficient purification process of dimethyl carbonate
(DMC) from the melt layer crystallization combining crystallization process, sweating process
and distillation recovery process. Purity and yield of DMC crystal depended mainly on the
crystallization temperature, cooling rate, sweating termperature sweating rate. Through the
optimization of crystallization and sweating operation, DMC crystal can be upgraded to very
high purity over 99.9% and high yield over 85%.
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Table 1. Properties of dimethyl carbonate

=
o
X

Wi A

SHENGHUA (,‘HEMICAL*} o T3 Y858
Tt ALEEA T 4] 4R £ AL
Gas Chromatograph(GC)-& 01 3o, &4

L= R ) -
TR

A e methanol(MeOH) ©]
48% 9 om, Dimethyl carbonate(DMC)7}
95.2% ATk E£&, Y5 APHAE 20 o]3} o]
Aow FEIEe 503ppm oA EF =5
DMC¢| s}st4 E41-2 Table 19 vebiglcl.

2 dF/Nge] AMEE BAVIVIRE £k
g 9ste] =E(F)A] HP-1(AsilentA
30x0.32x0.25) #= % FID detector’t %24
DS 6200 gas chromatograph® A}&3tix

APHA(MPHE &A3t7] ¢43ted KS M 8001
method® A&t F D, ¥ 24L& &
MetrohmA}e] 799GPT Z3|ME AlE3lHoH,

&l BErES 437 23}k
SHIMADZUA}?]  ICPS-7500-8 AM&3tH o,
%l.‘?: S4E Y3 dFA T A ANA AR
W EEEMFAE AEEAT

w5 DMC-Methanol®] 2484 - Abg

Y EFHE AE AFTARNE AMRE Sctoz
dgo] AlERly EEZ AT HH(static
method)& A&3tdtt. 34 87| pyrex A
el g AFAZU®, triple vacuum jacket,
W73: 50mm, ¥°): 120mm) ez A& =
AL Yo R ARe AFoz Wil gl
= geoln, FUd EgAL wukvk(magnetic
stirrer bar)ell ojs] FU3A EF3A )

2.2. ZHIWFLUE BY EF
DMC-MeOHAINA g% A 7HsA
74r=;}7] ﬂg}oq ﬁnL@ZJﬂ.J’-ZL,] y_r,} Z_}
g 22 2HozRE AARNAUS B8
71 438+ Figure 17 22 A& A& Hn
Az 229 dd 985 DMCE 2R 37
Holl Fsta, 2Ar WR 252 93
DMC 9] %X*(‘z 4T)EG o7k B2 2544
A2 F280 olojA Wb 93 AA

oo

molecular molecular boiling point | melting point densit
formula structure weight °C) °C) (g/cm?)’
0
C3Hs03 ~ JJ\ 90.08 90.35+0.4 2~4 1.134
' 0 o

~ 384 -



Vol. 24, No. 4 (2007)

S AN A8 dAS WS =R Yz
2k olojA AAB e ewE APz o
2 qHe Yzt 2EAA 3ol AA3E
FA L, d4Y A2z Ry Pl B
g3t} o]F, AAGEER= uE HAA &
e FAsY ARgMAYES £4%g

enmana] ]S
[~

@:Circulator, @:PID controller, @:Layer crystallizer, (&: Residue flask

(). Temperature probe in crystallizer, (5 Temperature probe in inlet of coolant

() Temperature probe in outlet of coolant, @ :Thermometer, & Personal computer
Fig. 1. Experimental apparatus for crystalli-

zation mechanism analysis.

2.3. SSHUHEHSE Y WiIZH FA
SAG AN g wAFAHLE T 2k
ZAbol o gt e deld FEoE o&sie
BATAH B2 Y A dAg7dA F
ol A&HH o= Paxo]zint
DMC-MeOHAINA Ta% A 84 o
q

i}

e BT TS Aolsly] Y8 Figure 29 7
& AAE AMgataTh

Fx) 22AHe WA 93 DMCE AA7)
el F=dsta, felx olFAAs A48
Wi 2R 38 23879 WR&%(T)

Dimethyl Carbonate®] £&2 AATH 4+ 3

Fig. 2. Experiment apparatus for melt
layer crystallization and
sweating.
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Table 2. Experimental conditions with crystallization temperature T,

— #1 #2 #3 #4 #5 #6 #7 #8
. crude DMC 1 95 95 95 95 05 95 95 95
o | _Tu0O 0 0 0 0 0 0 0 0
N Tul0) -1 -2 -3 -4 -5 -6 -7 -8
i | 4T.C0) 1 2 3 4 5 6 7 8
t | TCC/mim) | 0.1 0.1 0.1 0.1 01 [ 01 [ o1 [ 01
i TTT,00) 5 5 5 15 5 5 5 5
o | Tw(C) -20 -20 -20 [ -20 | 20 | -20 | -20 | -20
s |__ATAC) 25 25 | 25 25 25 25 25 25
To("C/min) | 1 1 1 1 1 1 1 1
yield (wt%) | 4.66 | 938 | 36.48 | 40.29 | 53.72 | 64.61 | 72.78 | 89.84
purity (wt%) | 99.999 | 99.999 | 98.379 | 98.155 | 98.037 | 97.986 | 97.848 | 97.593

3212 wexE BASE(T )R I A4St T,., cooling rate(°C/min)
7] ,/] ng}!}_c (TZc) t\i!i}_ 0.0175 0.035 0.033 0.033
T E L N S EEL R R N _"
Z‘}'LIE(’IZL) hﬁg}oﬂ H‘}"E éﬁé—;—{:ﬁ ‘}l Zj.l}% 98.5 - A\ XC;«'I:\! | s

Yield (wt%)
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Figure 8o A Hi= uvle} Zro] f3zx W& §7.0 1 | 2
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X}O}é]-r, BaAaAdstzle] JhEHw(r,) ¥ 96.5 0;5 0.10 o - 80
27F 04°C/minel A 0.05°C/mino 2 Aopd 5% T,., cooling rate("C/min)
A4E DMC #dAe £ 979 wi%elA
983 wt%7}A] Z7}EtE i, FEL S 83 wtkol Fig. 8 Purity and yield against cooling rate
A 88 wi% AEAA F03Ee & 5 oo Tie and T

Table 3. Experimental conditioris with cooling rate Ti. and T

o # | #2 #3 #4
crude DMC 95 95 95 95
C (wt%)
0 Tu°C) 0 0 0 0
a T12(°C) -7 -7 =7 -7
i AT1(°C) 7 7 7 7
t T1.(°C/min) 0.033 0.033 0.035 0.0175
é To(°C) 5 5 5 5
n T2("C) -20 -20 -20 20
s | an(o | 25 25 25 25
T2.(°C/min) 0.4 0.2 |01 0.05
 yield (wt%) 83.485 85.662 85.785 88.022
purity (wt%) 97.915 98 98.067 98.291
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Table 4. Experimental conditions of sweating process
Ex 1 Ex 2
#1 #2 #3 #1 #2 #3
. Ts1:(°C) -20 =20 =20 -20 =20 -20
condit Ty12(°C) 10 10 10 20 20 20
Ty (°C/min) 0.4 0.2 0.1 0.4 0.2 0.1
yield (wi%) 85.3 82.2 78.6 80.1 77.5 74.5
purity (wt%) 99.9224 | 99.9517 | 99.9632 | 99.9741 199.9941 | 99.9953
A 7 Ex 3 Ex 4
#1 #2 #3 #1 #2 #3
) Ts1:1(°C) -20 -20 =20 -20 -20 -20
condit Tes(°C) 30 30 30 10 40 40
Tw (°C/min) 0.4 0.2 0.1 0.4 0.2 0.1
yield (wt%) 74.6 71 66.2 71.2 65.6 59.1
purity (wt%) 99.9947 | 99.998 | 99.9999 } 99.9992 | 99.9999 | 99.9999
100.00 e 90
85 4
59.98 80 4 /
g 2 0] /
- S I et &
E —a PumtyaT, 0| 270
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Heating rate (°C/min)

(A)

Heating rate (°C/min)

(8)

Fig. 9. Purity and vield against heating rate in sweating process.
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Table 5. Optimal conditions in total

Dimethyl Carbonate®] E&4<l AATH A7+ 9

process for DMC purification.

melt layer crystallization sweating process vacuum simple distillation
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