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Abstract

This study was to investigate the synthesis of ethylene from ethanol via ethanol
dehydration on the nickel phosphate catalysts. The reactions were carricd out in packed column
at temperature of 300, 350, 400 and 450 °C under atmospheric pressure. All products were
analyzed by Gas Chromatography. Nickel phosphate catalysts were prepared by co-precipitation
method and calcined at 450, 500, 550, 600 and 650 °C. The synthesized nickel phosphate
catalysts were characterized by X-ray diffractometer and X-ray fluorescence spectrometry.
It has been found that the nickel phosphate catalyst calcined at 600 °C showed the highest yield
to ethylene about 96 % at 450 °C. The molar ratio of Ni-P had an effect to the catalytic activity.
The higher ratio exhibited the low activity. It has been supposed that the formation of NiQ

phase could inhibit the catalytic activity of nickel phosphate catalysts.
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d' 1 s v -] = = W ks o 1 o ey = = ~
AN N.g mmmﬂmwuuazmmimamnﬂwamnmmmmmmﬂgﬂimuﬂmaﬂﬂ’dwlwn

RAFNTIgUNAI 450, 500, 550, 600 uaz 650 aaruwaFud Taoligaumpiilummiialjisn

o [}
#1300, 350, 400 uaz 450 BwnEAen Taoldhimminvesduialfize 0.02 afulunies

= o 4 =1 =
UfnstinarfiaenuenduaiosmsTasnlanii 0.5 Tulasdns

Calcined Reaction Product Selectivity
Conv (%)
Temp (°C) Temp (°C) Ethylene Diethyl ether Acetone
450 300 4.44 83.20 | 1679 0.00
350 20.6 88.92 11.07 0.00
400 52.36 95.86 4,14 0.00
450 86.59 99.40 0.59 0.00
500 300 2.61 81.48 18.51 0.00
350 11.41 82.11 11.88 0.00
400 31.30 96.69 4.48 0.00
450 59.26 99.14 0.86 0.00
550 300 7.38 83.75 16.25 0.00
350 29.86 88.65 11.35 0.00
400 72.87 96.40 3.59 0.00
450 100.00 98.11 0.07 1.82
600 300 21.65 85.43 14.57 0.00
350 49.86 92.05 7.94 0.00
400 85.10 98.97 1.02 0.00
450 97.83 97.83 2.17 1.82
650 300 7.88 80.80 19.19 0.00
350 26.96 88.76 11.23 0.00
400 69.59 96.98 3.01 0.00
450 100.00 98.65 0.08 1.27
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4 ] qs v = o oo o Qs 1 aaa = a A
Ms1an 0.2 ammsudasfuuazainsdsninandadumnvesdus agniotinfaramiah
gririgunndi 600 sarmusafoa TasSun/doudandou Ni-p Taoldgaugiilumiass

] ¥
UFA3e17 300, 350, 400 UAY 450 BIAUBALTN Tawlsiwitinunedng slghse 0.02 iy

4 = o« 4 =1 a
Tunsoalfnialuazdaemusaduaseaia nsinlans vl 0.5 Tulasdas

Ratio Reaction Product Selectivity
Conv
Temp Yield
Ni:P (%) Ethylene | Dicthyl ether | Acetaldehyde
(*C)
302 300 2.8 R5.3 14.7 0.0 23
350 13.6 89.2 10.8 0.0 12.1
400 41.2 94.3 57 0.0 389
450 88.8 99.1 0.9 0.0 88.0
ltol 300 14.7 86.6 134 0.0 127
350 45.6 95.1 4.9 0.0 43.4
400 97.5 99.6 0.4 0.0 97.1
450 100.0 99.7 0.0 0.3 99.7
Ztol 300 14.6 85.1 14.8 0.0 12.4
350 479 932 6.9 0.0 44.6
400 96.2 99.4 0.6 0.0 95.6
450 100.0 100.0 0.0 0.0 100.0
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.1 e psfiIansasausasal§iae Ni,(Po,), 5 03N

M3 eudugalfnTe Ni,(Po,), 5 A5
-Ni,(PO,), 5 NI

aas =
nnlnisuail

INI(NO,), +2H,PO, - Ni,(PO,), + 6HNO,  (.1)

u7a luanaved Ni(NO,), = 182.693 g/mol
w7 lmanauol H,PO, =97.997 g/mol
12 TuANaLed Ni(PO,), = 366.027 g/mol

» .
frndsumesdadunld

| molNi,(PO,), | 3moINi(NO,), [182.693gNi(NO, ), |

Ni(NO,),= SgNi, (PO
0% 38N 00 368 027 iy (PO, | ImolVi, (PO,), | moINi(NO,),

~7.487g

INi, (PO 2molH, PO, |97.997
4.0, ZSgNi3(PO4)21 molNi,(P0,), | molH, PO, 197.997¢H,PO,|
1366.027gN1, (PO,), | ImoINi, (PO,),| molH,PO,

=2677g

mnann g lumnasoudusalgisede
- Ni(NO,),6H,0 170 1uiana 290.81 gimol
- 11,p0, Anuiduduiouay 88 Tavt3uas AaMuNRIL 1.75 giem’ Ngaimgil

20 DEPILHALTA

4
o A

>
sululSnamanindsals

290.81gNi(NO,), - 6H ,0)|
182.693gNi(NO,), |

Ni(NO,)-6H,0 = 7.487gNi(NO,),

=11917 ¢

mlH,PO, |100miH PO, solution
1.75gH,PO,|  88mlH,PO,

H,PO =2.677gH, PO,

=1.738 ml

Tawiia HNO, 91nMseTendnsslfaTn

| moINiL(PO,), | 6molHNO,

HNO, = 5gNi,(PO
I A 4)2|366.027gNi3(PO4)2‘lmalNig(POJz

=0.0819 mol

3
faiuiAa HNO, N33 sua Tl §iTen39u 0.0819 mol

ZoaldmsazmoouTudivanindudu 6.5 movdm® Mediulviunaia (pH 7)

28



29

nmlfnzeunis
NH,OH + HNO, - NH,NO, + H,0  (4.2)

LmoINH ,OH | dm® NH ,0Hsolution [1000mi|

NH,OH = 0.0819molHNO, 7
molHNO, | 6.5moINH,OH | idm’ |

=12.6ml

apiwmaniin1Flumaei s al §ATe Nipo,), 5 afu
-Ni(NO,),'6H,0 11.917 g
- ®1582A18 H,PO, 1.738 ml

- asazatuen Tudio 12.6 ml
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A:; - ¥ = X o =
ms1ei a1 feyaTinnaioniuen (99.9%) uazAuildnsnnmioema Tasu lan i

3

fnnuluavesieniuea (umol)

TR wufldnsm S lua
() 1 2 3 (nmol)
0.099 | 72498 | 102470 | 75132 1.69587
0.198 | 148645 | 162543 | 161468 339174
0297 | 220031 | 218989 | 224374 5.08761
0396 | 301242 | 314508 | 305342 6.78348
0495 | 373035 | 367482 | 381161 8.47935
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1 =3 =y X A 9 4 o =
maah 2.2 TeyarlSinmsioiiau 99.5%) uazwuiildnsmonaseiislasuilana

o [

BRI Aunldns S lua
(ul) 1 2 3 {pmol)
0.0498 63244 69722 63384 1.723838
0.0995 131545 126272 132559 3.447675
0.1493 199910 195613 192707 5.171513
0.1990 249972 266623 206924 6.89535
0.248R8 308108 313447 312435 8.619188
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(ul) 1 2 3 {itmol)
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IMATIAMIIRENUUVDI5ITI0nT (X-Ray Diffraction : XRD) [16]
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mﬂﬁﬂmnmﬁﬂgamimmuﬁ (X-ray fluorescence spectrometry : XRF) [17]
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