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3. Simulation Results of RD system for DMC Production
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[ 29 1-1 ] Phosgene process.

[ 29 1-2 ] DMCE ©]&3F non—phosgene process.

[ 29 2-1 ] ssnkg3 3 3 318F &4 (Stoichiometric lines)
[ 19 2-2 ] %%’ﬂ(Dlstﬂlanon lines)

[ 2¥ 2-3 ] g5

[ 2" 24 ]a~+

[ 29 25 1a ke AP BACNA weE )

+ = T o Hl=
[ 29 2-6a ] Rbg-57F A5 H@ + b < ¢ v
[ 2% 2-6b | WSS HIAH@ + b <« ¢ W&
[ 29 2-7a ] BF§-F57F A&E5ETH(c «<a+ b TS

[ 29 2-7b | &S F38(c «>a + b W3y}
[ 29 2-8 ] ¥H&
[ 29 2-9 ] ¥k&
[ 29 2-10 ] wt
[ 29 2-11 ]
[ 2% 3-1 1] 3|24 o2H =l
[ 1% 3-2 ] e 2wgnkgo] &g DMC#ANA S GCARWE 1
[ ¥ 3-3 ] B XA DMC F&d mA+= vh&2=9 43 (57 KOH, ¢4
Autogeneous)
[ 1%l 3-4 1 ¥ %43 DMC &0 PlA= w229 93 (51 KoCOs ™
Autogeneous)
[ 29 3-5 | P42 DMCTE v A= MeOH/ECEH]9] 93&1) (F1: KoCOs, &
& Autogeneous, <=5: 100TC)
J243% DMCF &l " A= MeOH/ECEH| 9] 4 3F(2) (Fml: KoCOs,
=: Autogeneous, +%: 100TC)
[ 29 3-7 ] B =243 DMCF &4 vA = o FATFY 93 (F9: KoCOs, &
Autogeneous, <= %: 100TC)
[ 2% 3-8 ] dl=H=Zugnkgol] 3t o 7}x] FZujsE9o LA FAL
(2%:100C, +3:Autogeneous, MeOH/EC=2/1, Zvj s} = 1wt.%)
[ 2% 3-9 ] dlz=sH=Zugnkgo] thdk o 7}A] Fujs9 LA AL
(ECEAAHH-S[EO+CO—~EC]E 918 5o A 8)
(2%:100C, +3:Autogeneous, MeOH/EC=2/1, Zvj s} = 1wt.%)

[ 19 3-61°
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[ 29 3-10 ] o =H = soll ek KX (X:7BU&)Fu) o] &g A}
(=%:10 °C, :Autogeneous, MeOH/EC=2/1, vl st=k: 1wt.%)
[ 2% 3-11 ] =" = sol it o 74 Eetastg=e S A (&
5%:100°C, F¥:Autogeneous, MeOH/EC=2/1,% vl & &:1wt.%)
[ 2% 3-12 1 o4& 7FA Fufjell A ol 28| 2 dkik-g-of g —(dCa/dt) ol Ca®l &%
(@:LiOH, A:NaOH, V:KOH, l:K:CO;, 2=%:25T, = :50psig(& &7}
b, MeOH/EC=10/1, &l g=F1wt.%)
[ 2% 3-13 ] KOHZFwW & o] &gt o 2" 2 w3k A Gubgo gt —(dCpc/dt) o
Cpc® log &%
[ 29 3-14 ] vEg&E =T 9
[ 79 3-15 | KOHEHE o]
o Cec®l log &
[ 2% 3-16 ] KOHZF "W & ©] &3 o] ~H 2 Wik A Aubgof ojgt
~(dCrc/dt)/Cec™™ W Coue/Crc®l log Z5
[ 2% 4-1 ] B LA Sofol o e rlR ol Ee] A ATA
[ 2% 4-2 ] LA Fofol o tudrlR ol E9] AR TA
[ 2% 4-3 ] XRD #2447 (A) =53¢ MgO (B) K/MgO (C) ¥&F2] K/MgO
[ 2% 4-4 ] MgO ¢ SEM #4147
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[ 29 4-5 ] ¥F3d K/MgO ¢ SEM #2443}
[ 29 4-6 ] ¥+-&% K/MgO 2] SEM %i—*d?éﬂr

[ 29 4-7 ] gHg7tRdo]Ee] Fgd mA= whg2=9 g3 (LHSV: 0.1 - 1.0,
HES-Eo] f3: 25-25 ml/h, ¥+gY5 =Y (MeOH/EC)= 4.0, MgO =
. Nakarai Chem. Co., 1l 550°CollA A2 ¥ K/MgO #3% K 3shak

5 wt.%)

[ 2% 4-8 ] duE7tEe|ES] & A= wg22e g&. (LHSV: 0.1 - 10,
WS Ee fE 25-25 ml/h, HHEEE Y] (MeOH/EC)= 4.0, MgO &
1 Nakarai Chem. Co., Zuj: 550°Coll A A4 ® K/MgO ¢ K 3hak
5 wt.%)

B

[ 23 4-9 ] K/MgO #HAZ=vje] fuEslRYolEIAYS 3t Hr7] 449
(LHSV: 0.1 h'', wreZEeo $2: 25 mlh, WU HESEn]
(MeOH/EC): 4.0, Zu]: 300°CollA] A" A3 Zu HlLLw:

125°C, & AA7b&A13keF 1400 h= 2 &)
[ 2% 4-10 ] EC] &o] datgol mA= dF
[ 29 4-11 ] o 7}=%
[ 29 4-12 | Wre&5=4
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[ 19
[ 14
[ ¥
[ 24
[ 1%
[ 249
[ 24
[ 1%
[ 249
[ 24
[ 29
[ 249
[ 249
[ 1%
[ ¥
[ 1¥
[ 1%
[ 249
[ 24
[ 1%
[ 249
[ 249
[ =4
[ 249
[ 24
[ 1%
[ 249
[ 24
[ 1%

4-13 ] 27]%_‘5 4.38 mol ZAstel A AAH(=)H o] 27 (H )] Bl
4-14 1 2715 % 3.24 mol &kl A AAZ(=)H o] E7h(H )9 vl
4-15 ] 2718 % 257 mol ZA3tdA AHAR(EF)T} o] &gh(H )2l vl
6-1] Ry 2= 4T

6-2 1 e 93

6-3 ] MeOH/EC =H] 2] &

6-4 ] Feed® <7t gt F3F

6-51 gFnHe 3

6-6 ] g F BO A Ao e

6-711/4"7 z=8Ae] 2~ A7 K/MgO =i

6-8 ] BlEAY =% J3F (EC &5 0111 V/h)

6-9 1 grdy 2%9 9% (EC Tw % 0222 1/h)

6-10 ] MeOH/EC &=H] 2] <J3&F

6-11 1 EC 3594 93

6-12 1 Ry d¥a=e] 9% (EC 3w 0.056 1/h)

6-13 1 Ry v+ 9 (EC v 0.111 /h)

8-1 ] Phosgene®} DMCE o] &3 v}k Ak &4

8-2 ] NRTL parameter estimation
8-3] AHQ FPee] w3

A3} (methanol® DMC)

8-4 ] Algorithm for Naphtali-Sandholm Simultaneous Correction (SC) method
8-5 ] Methanol and EC excess process for DMC production
8-6 ] "lersy DMCe 7]- ¥g 8= (a) 171 (b) 1071%

8-7 ] Steady state simulation result of methanol excess process

8-8 ] Steady state simulation results of EC excess process

8-9 ] Schematic diagram of control system in DMC manufacturing process

8-10 ] PI control=
8-11 1 PI control<

8-12 | Feed ration control<

o] w3}
8-14 ] Feed ratio control<
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8-15 ] Feed ratio controlS ® a3+ PI controlol] ZZH 4=
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[ 2% 8-17 ] MPCZ %3}o] oA
[ 29 818 ] Feed ratio control=
ZAHATES] A

[ 29 819 ] Feed ratio control=

T52o W3}

ok o
o

r°*'

O



AN VAN AN ANV ANV NEVANEVANNVAN

=

NN AN AN AN AN AN A AN AN AN

=~ R <G < = = S - I - I = = SR A~ I I~ I < I =

S = < SO~ I =

=5

=5

2-1 >
3-1 >
3-2 >
3-3 >
3-4 >
3-5 >
3-6 >
37 >

3-8 >

3-9 >
4-1

4-2 >
4-3 >
4-4 >
6-1 >
6-2 >
6-3 >
6-4 >
6-5 >
6-6 >
6-7 >
6-8 >
6-9 >

6-10 > BRI

AxF
6-11 > Blule] dEw
24

81 >
82 >

KiCOzE Zu & ALg-8 o 28 2w dhukg 23}
oAe] 7HA] FujE AR S o ~EH| 2 3Rkg A

o ~e] 2380 A&-¥l KOH, NaOH, LiOH, K,COs¢] Z vl &/dH] il
(5= 25°C, 4=t S0psig(H&7kSh), Srlsha: 0.088wt.%, ¥ & &5 &H|

MeOH/EC=4.0)

KOH, NaOH, LiOH, K:COs% v & AF&3 o] ~e2mshgd o] &5

2 B (ka) (L= 25°C, ) 50psig(A A7k, Eufghak: 0.088wt.%, A&

g =4 MeOH/EC=4.0)

o ~H| 2 WBREG A HEG Ao} SR

> oy 7 EdAAFAE A& AS o i"HE
(e 1Owtos(2 7B 71F), W AITh uhS

K/MgO &A% m& HAlo 4

7t KA &l & K/MgO (550°C &24) =

o ~H| 2 WBREG A Wbl SR

grde 2% W A7

o= W A3

= H] (MeOH/EC) W3} A3

Feed®d T7F A3

e Ws A3

grdy 2% ¥st AHEC &

gdrde 2% W AFEC ¥

EH] (MeOH/EC) W3} Ad

EC® W3t 43
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8-3 > Alternative functions for A, and Hy

8-4 > Component mass balance equation
8-5 > HAlo] Q3 ZAZAE

8-6 > Comparison result of methanol excess process and EC excess process



