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Quick-quenching part
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FCREFE L, USBESLITE Crohesanand e scktn
%I] /C» % é }i};{'; :/ Z *7‘1 _A % Fﬂ%] %ﬁ L/ 7’3 R Fig. 1. A microreaction system for supercritical water, which has

been applied to the rapid and selective production of e-caprolactam.



THICEY ., RO a~xY ) oA F v AKERE (0.35milkg ) A, TT3KICMEAL
TR KICERESE D Z LIk - T, FiRIE0. 05FPLIN T648KE T—RICHIR T /2,
iR, RENAIR 2 NAFES0 1 L (250 um) DNAT 1 A C-2T6 R REITE A LTz, X
JERERIE 1L RPLANICRRET LTz, BOGHEIX. BB OB %13 5720 _@ﬁ%ﬂbto
Fo, BEARAEFEHRL ﬁgﬁﬁﬁﬂ’iéﬁWWM%?%éﬁfmé<#ék

TR SRR D itk % FEE IR O 352 EIcfk o7z, Table HI/R L= L H I ﬁﬁ%
5% 7k }i }l_{[:; T‘/ A ?‘ .L\ al cl: Table 1  The yields of ¢ -caprolactam production under various conditions.
Reaction type T(K) P(MPa) Reaction time(s) Selectivity(%) Yield(%)

- T, 99 % u i) i% ?R 7.69 m conc. H,SO; (ref.8) 383 0.1 5400 72.0
B,05(20%)/AL,0; (ref.9) 573 2.6x10% 5.65 75.0 720
‘I‘ET -0 70 a7 AN high silica MFI zeolite (ref. 10) 623 0.1 3600 957 953
. hot water © 523 40 180.0 0 0
% //f‘\:Elf f: ° E‘}IJ /::E % % k l/ hot water y -reaction 573 40 0.913 100.0 9.5
scH,0° 673 40 180.0 99.3 1.9
1 % UToe6e-73 7 scH,0 y -reaction 623 40 0.802 99.6 389
scH,0 1 -reaction 648 40 0.728 98.6 80.0
e UEENAERR LT scH,0 z -reaction 673 40 0.625 98.6 83.0
scH,0 p -reaction 693 40 0.506 99.2 42.1
MK RIS L - T scH,0 1 -reaction 648 30 0.667 99.7 63.5
scH,0 p -reaction 648 25 0.603 99.8 49.6
RN e - 7TF 7 %7 A HCI scH,0 1 -reaction” 648 40 0.728 99.3 993

H,S0, scH,0 1 -reaction” 648 40 0.728 99.5 99.5
&: ’E jﬁ '/C“ % é o [a [: ﬁit “HCI concentration:7.74 X 10°M(293 K, 0.1 MPa). ® H,SO, concentration:2.46 X 10 M(293 K, 0.1 MPa).  Batch-wise operation.
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SR o Tz, €0, HESOHIC E H72-> T, bR EUVOLERMITIRE < 2D, B
ELTT v a—vERWEEA, UOLERIRMEIXWICHE & & IR T T 2N H 5,
COJE T DEE LA T Cl, UOLEEIRPEIL66% & KV, HJ 0 —E CTCOE N Z M S TH
BN RATFT HAE S TEALSRIIIINT 2, JEIIT L - TCO, DR FEERAR &)
MWEALT D L, WMEERERC=0D St & HEFPIoR - DM E N2 L3 2 2 & 3 el S
Do ODBICARBEZ BN L, FRICKFEILR EOMISAEEZ 35 2 L BEHT2 2 &
NHRETH o 1=,

Table 2 Effect of pressure in hydrogenation of cinnamaldehyde (CAL)

Pressure Conversion Selectivity
(atm) %) )]
N.
H, CO, Total UOL SAL

Effect of total

pressure

1 15.5 54.5 70 16.0 85. 4 13.9
2 22 78 100 33.9 87.0 11.8
3 40 140 180 40.3 92.6 6.6
4 50 170 220 48.7 93.1 5.3

Effect of Hydrogen pressure

5 10 140 150 32.3 85.7 11.7
6 20 140 160 34.8 89.5 9.0
7 40 140 180 40.3 92.6 6.6
8 60 140 200 69. 4 91.5 7.7

Effect of scCO, pressure

9 40 40 80 16.0 66. 0 34.0
10 40 80 100 30.0 91.0 7.2
11 40 140 180 40.3 92.6 6.6

Reaction conditions:CAL 7.5 mmol ; 1 wt-%Pt/Al,0, 500mg; temperature 50°C; time 2h.

2. CO,JEEAL — IRIR Y A F VG Al (il - [E{AHTIL)

CO, + 2CH3OH (CH30),CO + H0

CO,ZRFEEIE LTHZ, TNEAHWEICEHBE AT Z LRI TED,
CO, B DREEY A F L (DMC) BIZZ D OE D TH D, DMCITFMDIERWRETH Y, &
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REME L THIHEE SN TWD, BEREEAE (RERE) &3 ovibATFr (READ 28
WTCO, & A X ) — b b DEAEMMCA R ZBFT Lz (K3) o BIERME LTV ATF LT
—7 L DME) NERK T 28A b RO, ZOFTIHREA U v ABRERLTWD Z &N
o7z, RIAERWIDMEILCOET) & & T T 275, DMCAERIZCOE T & & HITHm L4
MPais L9 MPaffiff THRK & 72 DA L bz, ZD4, BT NL—TTERLIZA AV
A A R AZDMCAE RIS T D & L bR FY A4 K, C0,, AH /—inbD—B
DMCA A fFT L T\ 5,

Table 3 DMC synthesis from methanol and CO, in the

presence of methyl iodide with various carbonate compounds®

Catalyst DMC (mmol) DME (mmol)
K,CO, 4.04 0. 90
KHCO, 2.0 0.70

Na,CO, 0.97 0. 58

(NH,) ,CO, trace 0. 65

Li,00, 0.53 0.39
BaCo, 0.0 0. 25

CaC0q 0.0 0. 28

* Methanol 198 mmol; CH;I 24 mmol; CO, pressure
8 MPa; catalyst 3 mmol; temperature 70°C; time, 4 hr.
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