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Abstract

The aim of this work was to study the catalytic methanol dehydration to dimethyl ether
over metal phosphates (aluminium phosphate, nickel phosphate, zirconium phosphate and copper
phosphate) prepared by co-precipitation method. The effects of crystal structure, surface area,
molar ratio of metal to phosphate and acidity of metal phosphate catalysts on methanol
conversion and selectivity of dimethyl ether were investigated. The catalytic activities of
catalysts were carried out in a packed bed reactor at 150 - 425 °C. The main product in all case
was dimethyl cther and the secondary product was formaldehyde. It has been found that
aluminium phosphate catalyst showed the highest activity with activation energy (E ) of 69.4
kl/mol that lower than another metal phosphates catalysts. Aluminium phosphate catalyst showed

high activity to synthesize dimethyl ether due to the moderate surface acidity.
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2.34E-01 4.961 4.93E+01
2.59E-01 5.0382 5.54E+01
2.84E-01 5.1288 6.18E+01
3.08E-01 5.0801 7.02E+01
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1/(W((PO/P) -1))

q; =Y d d’.‘ Ao W ' aaa = =
3UN w-6 ATz HUNAIveI NIl gRTeinmanemla

0.15 0.20

0.25

Relative Presssure, P/PO

F .
INAUAITUDI BET A 150MINUNRAININDY 15.82 A5 19NATADNT U

Tay

Correlation Coefficient = 0.995024

Slope

Y-Intercept = 2.218E+01

C ==L319B+02

= 1.582E+02

a 9 Ay ya ¢ A4 da aa 2w &
M1I1NN V-4 ﬂJ@Hﬁ:ﬂulﬂ'Jlﬂ'i']$TT‘H']:W‘LJ°ﬂN?W@Qﬂé‘i@ﬂikﬂﬂﬂﬂ@ﬂﬁ\lﬂﬂ’]ﬁﬂﬂ 0.0504 N3

P/P, Volume (cc/g) 1/(W((P/P)-1))
5.22E-02 34.4383 1.27E+00
7.88E-02 37.8313 1.80E+00
1.05E-01 40.4978 2.32E+00
1.25E-01 41.9518 2.72E+00
1.51E-01 43.615 3.25E+00
1.76E-01 45.1319 3.78E+00
2.02E-01 46.6589 4.35E+00
2.28E-01 47.9744 4.94E+00
2.54E-01 49.2538 5.52E+00
2.78E-01 50.6062 6.10E+00
3.03E-01 51.9716 6.70E+00
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Tae Slope = 2.154E+01
Y-Intercept = 6.327E-02
Correlation Coefficient = 0.999384

C =3.414E+02
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AARHIN A

fI0819MIAIMINVDY XRF (U19891)

Y 1 aaa o =
ausalgnsuaes iniouroana
9 o
1NYoYA P,0, 20% A1UINHI P
¥V
100 % U943 P,0, WiminuIa lumnaminy 140 niuae 1ua
¥

20 % v04 P,0, N miinuia luanaminy 120 x40 = 28 nSuaalua
100
910 140 nTuAe luawes P,0, U P, M1 60 ATuAB lua
128 nSuae Twawe PO, § P, 1Mfi 60 x 28 =12 niuso lua
140
Ty 2 p¥ANYDY P, 1ININU 12 NTNAD 1ua

1 1 pLAOUYDY P, IMND 6 nTuse Tua

vIndoya 210, = 77.6 % RUINN Zr
9
100 % V84 ZrO, Wiminuia lanamiiy 112 nuae lua
LY

77.6 % Y04 ZrO, Wi miinuia luanawiny 112x 77.6 = 86.9 niusio Tun

100
910 112 n5uA0 Tuaved Zro, i Zr 1A 80 niuge lua
1 86.9 NFUAD WAV Zr0, 1 Zr MIAY 80 x 86.9 = 62.07 NTUAB 1ua

112

nndeoya HFO, = 1.42 % A wimn Hi
¥
100 % 99 HfO, H1iwitinuaa Tuanamiiy 180 nsusde lua
¥

1.42 % Y04 HfO, Wihwmiinuia Tuanaminy 1.42 x 180 = 2.56 n3usio lua

100
910 180nTuAD Tuawea HIO, Il HF 11111 148 nSusia lua
01 2.56 nuAD Tuaved HIO, i HEtMIAU 148 x 2.56 = 2.105 niusa0 lua
180
why ied Tndleuwoaming Tanzalszneudan P = (6)(6+62.0742.105) = 8.5 % laulua

7r = (6)(6+62.07+2.105) = 88.45 % lasIua

s

1If = (2.105)/(6162.0712.105) = 3 % lagTua
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