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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 carried out.in packed column
at temperatuse 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 caleined 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 vield
to ethylene about 96 % at450 °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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pAINTIQUNAI 450, 500, 550, 600 uaz 650 aarurarFud Taoligamgiilunms YT
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# 300, 350, 400 1103 450 pasvaiTee Taoldimiinvesdus alFase 0.02 nfuluinies

= L3 4 24 =y =
Unsaiuaziaemueauaioana Tasunlansl 0.5 Tulasdas

Calcined Reaction Product Selectivity
Conv (%)
Temp (°C) Temp (°C) Ethylene Diethyl ether Acetone
450 300 4.44 83.20 . 16.79 0.00
350 20.6 38.92 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 1141 88.11 11,88 (.00
400 3130 96.69 4.48 0.00
450 59.26 9914 0.86 (.00
550 300 7.38 83.75 16.25 (.00
350 29.86 88.65 1135 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 85.19 098.97 1.02 0.00
450 97.83 97.83 217 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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Ratio Reaction Product Selectivity
Conv
Temp Yield
Ni:P (%) | Ethylene | Diethyl ether | Acetaldehyde
(*C)
Jto?2 300 2.8 B5.3 14.7 0.0 23
350 13.6 89.2 108 0.0 12.1
400 41.2 94.3 57 0.0 389
450 888 99.1 0.9 0.0 88.0
ltol 300 14.7 86.6 13:4 0.0 12.7
350 456 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
2ol 300 14.6 85.1 14.8 0.0 12.4
350 47.9 932 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 fad1aMImIamManSeaR s 1l{isen Ni,(Po,), 5 05U

mMwseud T alfnTe Ni,(Po,), 5 A5
- Ni,(PO,), 5 ATY

aas =
nnlpnIsail

INI(NO,), +2H,PO, - Ni,(PO,), +6HNO;  (1.1)

u7n Tuanaved Ni(No,), = 182.693 g/mol
wn luanavee H,PO, =97.997 g/mol
w3 luanaved Ni,(PO,), = 366.027.g/mol

» .
fradsumesdsdunld

|~ molNi,(PO,), /| 3moINi(NO,), [182:693gNi(NO,), |

Ni(NO,),= SgNi (PO
NG~ SgfA 4)2|366.027gN53(PO4)2‘1"101N"3(P04)2l molNI(NO ),

7487 ¢

.00, |5 NI (PO )1 molNL,(PO,); | | 2moitl PO, [971.991gH PO, |
s VA R1366.027gNTL (PO, ), | 1molNi (PO molH. PO
3 42 ; 4t 3 4

= 2677 g

d.d' P =4 s ' oAy =
mamin I lumaaToudagalgnsons
- Ni(NO,),"6H,0 190 [31a7a 290.81 g/mol
~1,p0, Anuhiduiouas 88 Jaor3uas A ELATS gem’ gl

20 Dar N ARUA

FuiulSnaaninges 19
290.81gNi(NO,), - 6150

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

182.693gNi(NO,), |
=11917g
H.p0, —2.677gH, PO, L0, | 100miH PO, solution
1.75gH,PO,|  88miH,PO,
=1.738ml

Tauifia HNO, 9InM3w3suanTal{asen

| molNL(PO,), | 6molHNO,

HNO, = 5gNi, (PO
3 gNi( 4)2|366_027gNi3(P04)2‘lma[Ni3(PO4)2

=0.0819 mol

¥
faiuiia HNO, 91nn13as suana el fjisensan 0.0819 mol
FoaldaisazmousnTudivanundudu 6.5 moldm’ rietiuliiiunaia (pH 7)
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nmlfnisunis
NH,0H + HNO, - NH,NO, + H,0 (v.2)

UmoINH ,OH | dm’ NH ,0Hsolution 1000mi|

NILOH = 0.0819molHNO
‘ T O ImolHNO, | 6.5moINH,OH | ldm’ |

=12.6ml

agtimmsndiildlumamioudnsal§iTe Ni(Po,), 5 niy
-Ni(NO,),"6H,0 11917 g
- M3AzMY H,PO, 1.738 ml

- asazatouen Tudie 12.6 ml
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IETRI Aunldns S lua
(ul) 1 2 3 {pmol)
0.0498 63244 69722 63384 1.723838
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15110 Fuildnsv $uoulua
(ul) 1 2 3 (umol)
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0.199 332544 303760 357310 1.9104

0.398 492882 533288 | 413838 3.8208
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mﬂﬁmanmsﬁﬂgamﬁ immﬁ (X-ray fluorescence spectrometry : XRF) [17]
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