1/31

FIG. 1
Q
. CO + Hzo
Decasbonylation H hot
Decarhoicylation 5 Cly * Hp
acetaldehyde
0
Condansalion HeC CHy + €0, * Hy0
0 o
2.3-pentanedions
o
H,C. Dehydration
OH acrylic acid
Lactic acid H]
0
Reduction |
> HC
OH
propanlc acid
H
Hydragenation OH
e
H;C

1.2-prapanediol




2/31

FIG. 2
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USP20% heated

USP20%

LT2%

F oY
P g

10

| | i I

20 30 40 50
RT {min)

60



4/31

FIG. 4

S SR I S LA IR At S Ry N S N
1 12 10 8 6 4 4 0
rRI01GHTIN I [
- (B\
(B) CH, B
O}kﬁ.u (p
8 H/}Yo
- Lsmu-)
Mo 5(s iwﬂ
@ ° M )
A
JL B
I f 1 H 1 "!':‘" f 'l ™ ] i 1
i1 1w 9 8 7 G s 4 3 2 1 0
pprn




pA

1000

800

600

400

200

5/31

FIG. 5
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FIG. 8
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FIG. 10
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FIG. 13
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FIG 14
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FIG 15
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FIG 18
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FI1G. 19
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FIG. 20
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FIG. 21
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FIG. 22
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FIG. 23
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FIG. 24
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FIG. 25

2 Theta (degree)

2 Theta {degree)

3
‘5 4.0 mmal/g KHzPO,
| 2 Na-ZSM-5. a
:
1 1 L y i ; | | |Na-Z5M-5
10 20 30 40 5C 10 15 20 25 30



26/31

FIG. 26
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FIG. 27

1.00

0.98 Spent

(1cc 330°C)

0.96 -

0.24-

0.92- 3xNa Zeo L

Fresh

0.90} \

0.88 ' ' : :
200 400 600 800

Temp. (°C)



28/31

FIG. 28
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FIG. 29
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FIG. 30
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FIG. 31
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