Acetaldehyde Selectivity (%)

WO 2014/158096 : PCT/SG2014/000145

1/10

100 g—— o —

\ J
\‘ Fd s
. L d
" TSl a’/ | - 8- Pure HAP
- ' —e— AgHApO1
40 EHAP
«oopes AgHADO3
30 gHAp
‘ —8— AgHADO6
20 | gHAp
10
0 ¥ H ) ] T T 1

200 225 250 275 300 - 325 350
Temperaturé (°C)

Fig. 1



WO 2014/158096

Selectivity (%)

100%

90%

80%

70%

60%

- 50%

40%

30%

20%

10%

0%

2/10

Pure HAp

(T

(I
TRRESH AR

TP CATEATEY i

i

L T

LTy

AT

175 200 225 250 275 300 325
Temperature (°C)

| Fig. 2

350

PCT/SG2014/000145

=] Carbon dioxide
[0 Methane
# Acetaldehyde



WO 2014/158096 : ‘ PCT/SG2014/000145

Conversion / Yield (%)

3/10

Pure HAp

35

B Conversion of Ethanol
O Yield of Acetaldehyde

" mYield of Methane
B Yield of Carbon dioxide

175 200 225 250 275 300 325 350
Temperature (°C)

Fig. 3



WO 2014/158096 ' : ‘ PCT/SG2014/000145

4/10
AgHApO1
100 -
90 ® Conversion of Ethanol
80 .
O Yield of Acetaldehyde
3 70 1 B Yield of Methane
-] |
.g 60 BYield of Carbon
: 50 | dioxide
2
]
Q
>
C
]
o

175 200 - 225 250 275
Temperature (°C)

Fig. 4



WO 2014/158096

100%
90%
80%
70%
60%

50%

Selectivity

40%

30%

20% -
10% -

0%

5/10

AgHApO1

PCT/SG2014/000145

(I
__ J/TIHI
il

B Ethyl acetate

B Ethylene

B Carbon dioxide‘

O Methane
lAcetaIdéhyde

NN 11111 T

T o T T i o T T T

175 200 225 250 275
Temperature (°C)

i

300 325

vFig. 5

350



WO 2014/158096 ‘ PCT/SG2014/000145

Conversion / Yield(%)

100

90

80

70

60

50

40

30

20

10

" 6/10

AgHApO3

& Conversion of Ethanol
OYield of Acetaldehyde
M Yield of Mevthane
BYield of Carbon dioxide
B Yield of Ethylene

® Yield of Ethyl acetate

| B

175 200 225 . 250 275 300 325 350
" Temperature (°C)

Fig. 6



Selectivity

WO 2014/158096 PCT/SG2014/000145

7/10
AgHApO3
100% - . ___ —
° = = B
90% -+ e =
=3 E—
= =
. 80% -+ ==
70% - = ;~
60% - =3
&8 Ethyl acetate
50% -+ —
B Ethylene
40% - B Carbon dioxide
~. 0O Methane
0, - —
30% N Acetaldehyde
20% -
10% -
0% -

175 200 225 250 275 300 325 350
Temperature (°C)

Fig. 7



WO 2014/158096

Conversion / Yield(%)

100
50
80
70
60
50

40

30

20

10

8/10

AgHApO6

& Conversion of Ethanol

"~ dYield of Acetaldehyde
W Yield of Methane
B Yield of Carbon dioxide

B Yield of Ethylene .
B8 Yield of Ethyl acetate
I Yield of Diethyl ether’

175 200 225 250 275 300 325
' Temperature (°C)

Fig. 8

PCT/SG2014/000145



WO 2014/158096 . ' PCT/SG2014/000145

9/10
AgHApO6
100% - )
- III III ;; 55
: = =
= =
0, i~ —
: =
> 60% - - — ,
= . . @ Diethyl ether
> ] .
'ﬁ 50% - [ Ethyl acetate
% l . . £ Ethylene
N 40% - ' B Carbon dioxide
30% - .
. . M Acetaldehyde
- III III
il III lII III IIl

175 200 .225 - 250 275 300 325 350
Temperature (°C) .

Fig. 9



WO 2014/158096 PCT/SG2014/000145

'10/10
AgHApO6
100.00
[_v E
80.00 - Acetaldehyde

selectivity

60.00

i

40.00 o
Ethanol conversion

~ Conversion / Selectivity (%)

20.00

0.00 [ ) H v H : H K ¥
150 175 200 225 250 275
. Temperature (°C) -

Fig. 10



