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o $i4k^Rx?m$R^(D3mm(Dm%mz$t2ic^-rsiyx$>?tc0 

[0056] imz\ 

(°C) (moL%) 
(mol%) 

(°C) (moL%) MEK 3B20 13BD 3B20+13BD 
M1MW 9 325 97. 3 6. 50 74. 4 6. 94 12. 2 81. 3 
mi&m i o 375 100. 0 4. 23 49. 4 34. 3 12. 1 83. 7 
Mi&m 11 411 100. 0 4. 94 2. 84 78. 7 13. 5 81. 5 
MEK = T« =f)V^=f}Vfr h >\ 3B20 = 3 -/fy- 2-3r — /K 13BD= 1 , 3 - J1 <? i? ̂  > 

[0057] 12-21 2,3-7* >iSX-Jls<Dffifr£lfc 

^ 3 U /cSII'fb.X iiV'y'^A^^l/^TN 3 

LT. tmmzLxwm^^^tc. 
%>Rx?m$R^(D 5 mm(Dm%mz$t3 x$>?tc0 

[0058] [^3] 
38 (mol%) 

(°C) (°C) (mol%) MEK 3B20 13BD 3B20+13BD 
MMM 1 2 1000 325 96. 4 3. 66 88. 4 1. 17 6. 76 89. 6 

1 3 900 325 97. 3 3. 26 87. 5 1. 35 7. 90 88. 8 
mm 3 800 325 99. 9 2. 01 87. 1 3. 50 7. 36 90. 6 

1 4 700 325 98. 1 3. 32 86. 0 1. 30 9. 35 87. 3 
MMM 1 5 600 325 99. 3 3. 94 81. 2 2. 10 12. 8 83. 3 
n*fij 1 6 L 325 74. 9 7. 99 60. 1 0. 00 31. 9 60. 1 
MMW 1 7 1000 411 100 6. 61 3. 12 68. 2 22. 1 71. 3 
UMfi1 1 8 900 411 100 12. 0 2. 10 64. 2 21. 7 <3

1 

CO
 

S^f'J 7 800 411 100 0. 90 0. 88 90. 4 7. 85 91. 3 
H*fiJ 1 9 700 411 100 1. 79 1. 24 85. 2 11. 8 86. 5 
H*fiJ 2 0 600 411 100 7. 07 0. 99 71. 4 20. 5 72. 4 
MMM 2 1 L 411 100 10. 4 5. 54 55. 7 28. 4 61. 2 

MEK = ^ =f ?V?T h >, 3B20 = 3 -7*X>- 2 -3r — /K 13BD = 1 , Z~-f % 

[0059] tmmi 2, 3 
izfei\ uTCD^mx-tisoAIUM-/U 

fco :> ^ A 4. 65 g) (5 0m 

L) Ls :> U ^ ̂  JU (Sigma — A I d r i c h, Davisi I 

(®®^I) s 3 5 — 6 0 p< v :>ZL% 1 Og) tfh\\7Ltc0 % <Q ft fc;!b •"*$)£: 

8 0°Ce2 4 0#r^#t"i>C:^:^J:y, 7_K£II3§£1±/CO 
mt®T. 6 0 0 "CCI £lC<fcy, 7 AmkM-*> l) 
(13. 1 g) ZmWkLfco 



[£900] 
c <22- fi® 4-^-1 9 0^ 

^n^o0o 

g e(9-oiv-oyr *u B d 

Bp J-O A}0 ! DOS S ! sA I B}BQ) -£.$irZi1 ~R 

e *3 L iMmil [2900] 

a fi®4-^-117^¥1 |)|^Q9i£0 9 0 

W'iQo0 0 8 riT-1¥^4-^^ 

x\-\m%mmww£^-i pm ^-Hi 
iy'%yWlQ)/\(-¥a<6£- e '3 9 L-3^$$^ [L900] 

°^/c^a ri®4-^-i i7^¥i|]}^a)La^0 9 0i^/{!ba¥»?$ °^ 

c-yinpifLa^0 9¥i^^f °^nY«r-is^-iw^#-z n ** ^n*f 

w}-i^qm^^aY^gfa¥^a)La^0/i^ 3 x2i£<#x< r, (M& 

m&ww&iz ir-^<£,£-e '3 °-/n?o0 

0 0 °-/nMy<xwy<w/iw 9 pzmwzwnY&x#-

zri^-jp (6o -9) [0900] 

8t9£/.0/H0ZdfAL3d SI 9SS/.C0/SI0Z OAV 
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[H4] 

•7, •[' • ?MJJ£ 
(°C) 

mitm 
(mo 1%) 

(mol%) •7, •[' • ?MJJ£ 
(°C) 

mitm 
(mo 1%) MEK 3B20 13BD t(D ft 3B20+13BD 

tfctiM 1 ± is <y AHMfcsfe ~ is 
y 400 86. 4 7. 60 23. 9 18. 4 50. 1 42. 3 

2 (Y2O3) 325 8. 91 3. 64 14. 4 0. 00 81.9 14. 4 

tfctiM 3 
y 

(La203) 325 5. 37 9. 70 9. 45 0. 00 80. 9 9. 45 

4 
!) 

(Ce02) 
325 36. 2 41. 3 2. 05 0. 14 56. 5 2. 19 

•tfctSM 5 WJk7°7-£^-is & A 
(Pr60n) 325 5. 96 8. 62 2. 70 0. 00 88. 7 2. 70 

tfcsSM 6 
y ^ A 

(SmzOg) 325 6. 69 3. 86 11. 0 0. 00 85. 2 11. 0 

7 
C? P fc° •> A 

(E11203) 
325 8. 65 5. 69 8. 12 0. 00 86. 2 8. 12 

tfctiM 8 K y ~ £ A 
(GdzOs) 325 8. 11 6. 03 23. 1 0. 00 70. 9 23. 1 

9 
1Hkf/lst?'} A 
(Tb407) 325 7. 27 4. 52 7. 83 0. 00 87. 7 7. 83 

1 0 
1PJtis^y°o -y^A 
(DyzOg) 325 9. 86 4. 58 33. 9 0. 00 61. 5 33. 9 

1 1 
iSHfclv^:/^ is# A 
(DyiOs) 425 99. 1 29. 8 18. 3 0. 65 51. 3 18. 9 

1 2 
5 [> A 

(HO203) 325 5. 92 21. 6 7. 03 0. 00 71. 4 —
 ]

 

O
 

C
O

 

1 3 
t' ̂  A 

(ErzOg) 325 11. 2 3. 10 26. 9 0. 05 70. 0 26. 9 

iti^J 1 4 ®Mt: y TJ ^ A 
(111203) 

325 1. 41 8. 56 0. 00 0. 00 91. 4 0. 00 

1 5 
Si'ft-l' y-r/Hf £ A 
(YbzOs) 325 16. 0 2. 01 44. 8 0. 00 53. 2 44. 8 

1 6 
ss-ft-f <y A 
(Yb203) 425 97. 3 2. 74 8. 50 28. 3 60. 5 36. 8 

1 7 
r/i' 5 i~ 
(A1203) 

350 100 34. 0 0. 36 40. 4 25. 3 40. 7 

MEK = t f 3B20= 3 --^=r 2 - ̂  — /K 13BD=1, 3 - 7°> 

[0064] mfe0iJ2 2 3 2 

LT 3 — "fry— 2 — >/U (Si gma-A I d r i ch) 

l\ LT7JI/^t (Catalysis Society of J 

a p a n , JRC-ALO-6) l\ SJ^Jt £ 3 

5 0°C<h LTs «h^«(CLTS^7j<SJ^^tT^/co $EW 

5 B^OT^SttTISfiDjiy Xfoitco 

$EW (m o I %) : 1 0 0 

1, 3-^>yi>ijK$ (mol%) : 94. 9 



' l ViT-1^2^4-W'^V0^<¥^q>|l ^\?L2i«2 [8900] 

^ 2 <2:•£~ 

z-< - ewx./&¥<x.<s&jL- e 11 Vi r-1 ̂  2 £4-^ftRir-

•£^<4^-£ '3L 3^tf L [A900] 

°^c.Oj?a% 8 6 WX|r0a>1f-^/:4\£ 

-e *3 °-J.^<$Q-%Z "8 6 ^2^-^?i:a^T:]>£^HAD^ 

e 'z-^niiiir °^nis^^ (69 6 • -t^ 
) ^(-^ar^^L-z 'z 
-j-n^m (68 L -3) x^n ^ (66 
0 '8 S%L 6 ! J p I V-EUJ6 ! s) 1f—-£- 3 £ s 

(6 UJ I 8 4%6 6 ir— ̂  6£ A > (6ui6 i 2 * 

% L 6 d 3^irzir^.£ A > * (6 UJ p p I ^o/o 

6 6 <H 4ir^xir^* ̂  (6si7 -917 K%L6 K 

ir-^<££-e 'z x<*<2 

#4. 
X|rH]0ir-^<^/l-e '3 3li0£=# [9900] 

3 'P6- (% i oUJ) $y[i<i,<«^-e 'i 

0 0 L : (% I O UJ) ^q>2| 

°^c^ari®0Si 

g 0)^g.>a¥^q>?$ 21 :? L 

^n^^/i^O8^I|:0i* ^n^o08 L 
(©0 • L s9-oiv-oy r ^BOB 

r j. o A}9 ! 00s s ! SA | B}BQ) -£$irz::i$M_ * (6 0 

L) Y^^<^^w^M'>iaoo8:)^T©lIW 
\q/[ 

^ffflO)ir-£-3-<r£r£-£frW\(-¥&<6£-e '3 £3M^[S900] 

8t9£/.0/H0ZdfAL3d Zl- 9SS/.C0/SI0Z OAV 
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[0069] 1 1, jkxfimm 1 frb, 
i, 3-7* 

SyjiyRt//xi£3 - y^y - 2 

[0070] tmm2 75Ml 6frb% 4-?(^JU-2 

S&Mtes totetA,}?#2, 3-7$yis*-)imfokiz£z>3-y'ry-
2 - t-JMD^I&lZ 

[0071] tmrni 7fre>. 2, 3--j$yv 
t—)l(Dj\%7klZ£-?T?<-3L)l±3L)lJT h>^#< £j$U 1, 3-y$i/JL 
yjkxt/5UZ3 -y^y- 2 -t-)i(DWR^M&^z.£if^titc0 

[0072] mmm22frt>s mm(Dfei±Tiz3-7ry-2-t-jis%n%frTzz 
tlz£-?T. 1, 

tltCo 

[0073] ^MJ2 3^e>. ^mmizmt7,tiyV^L>(Dfct±TlZ2, 3 — *? y 
2®pgstc 1 IS^g-e^L/c3--Jry-2-*-)\, 

mmM<DftfcTtzWlfrT2>z£tz£V. l, 3-7$*/JL>tfm^MlR& 
"eM^RT mr-fczz «h ti/co 

[0074] 2, 3-7^>y>-JU(M7KJ5J^C£tt£^J5J^©2, 

0JIX RTt£-e& £ o ti/co 

jU£±®M^t£'l£ 
[0075] ^fgBJ^Ccfcy, 2, 

<s im^3l^"ei, 3--7$*/JL>%LXf/5U£3--7T>-2-'*—)\,%: 

W8ktZZ-£fi<'Z:$2>o l, 3:/--f • >©JI^<h 

&£S$m¥Mnnn"e&l<J. 3-7T>-2-X-J\,&I, 3-7^^IX: 

Elinnn^©Jim *fgB£ttjgii±®a&T^ 

fflt'feSo 
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[0076] 1 mnmxn 
2 *vlJJ7-X7>&Xn 
3 
4 
5 WWfc 
6 M&Ji 
7 OpiP^I) 
8 137,mWLU 
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immm 2, 3-y^y^t-ji^m^tz 
1, 3-y*$isnLyRtf/Xte3--?ry-2-t-)\; 

(Dmrn^io 
[1*^112] 2 , 3-7°* >y^-;U^I^7KT§XlI©J5JtN^^2 7 0°C£Lt 

4 2 0°C£lT-e&£s ll^ii 1 (C!£*l0-fr)£o 

[If ^113] >^^7 A^\ 5 0 CCJiLt 1 0 0 OoClilT0iBffl-eML 

xmu^titzm.itxtiy^^Auh^, it^in x&2^i3*sa>^;£ 
o 

[1*^114] 2 , 3-7'$y fcffikkf 3 L/C3-7T>-2 

StM^©#^T"ei^7XUT 1 , 

<^c#<L\ Il^cii 1 ~3a)tN-f tifr 1 JMlzBM(DJj)£o 


