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Report for Bachelor Degree of Chemical Engincering
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ABSTRACT

Amorphous Aluminum- Phosphate and amorphous Aluminum Phosphate improved by
doping of Metal (Metal Aduminum Phosphate; (Ni-ADPO,, (Cr-AlDPO,, (Zr-Al)PO, and (Mn-
ADPO,) were prepared for study in” synthesis of Dimethyl Ether*from methanol and were
compared with commercial Aluminum Phosphate. The reactions-were ‘catried out in a fixed-bed
reactor; with the constant total feed rate of 60 milliliter per minute, a molar ratio of methanol to
nitrogen of 1 to 4 at standard temperature and pressure condition and. 0.5 grcatalyst weight
(Weight Hourly Space Veloeity,y WHSV 2.05 h'lof methanol). The.effects of temperature on
methanol conversion, selectivity and yield for' Dimethy! Ether were investigated by stepwise
raised temperature from150°C to 425°C. All-catalysts showed high selectivity to Dimethy] Ether
as commercial AAluminum Phosphate.| However,  amorphods “Aluminum “Phosphate showed
obviously higher” methanol-conyersion-than ~commercial Aluminum" Phosphate, but Metal
amorphous Aluminum Phosphate excluding (Zr-Al)PO, showed less methano! conversion than
amorphous Aluminum, Phesphate {Zr-ADPO, showed a little higher conversion than amorphous
Aluminum Phosphate. It has-beenfound. that..(Zr-ADPQ, exhibited the highest methanol
conversion of 86.1 percent, 89.1 percents of selectivity to Dimethyl Ether as well as 76.8 percents
of yield for Dimethyl Ether at 350°C. These results showed that the catalyst preparation method
affected the activity more than the addition of metal into Aluminum Phosphate. Moreover,

additive could also decrease the activity of catalyst.
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Qs 1) -] L2 oy [ [
¥-1 MegNMsiIUMIToRus W insmezglimionvomva (AIPO,) 6 N5U

uml3nsuund
AINOL), + H PO, > AIPO, +31INO, (@.1)
120 TUaNAYDs AINO,), = 212.994 g/mol
wraluanaves HPO, © =97.997 g/mol
wialuanaves AIPO, = 121.952 g/mol

AU AN TS W 1E

molAIPO,. | tmolAl(NOY),
121.952gAlPO, | -¥molAlPO;

212.994g4AHNO,), |
molAI(NOy);, |

ANO,), = 6gAIPO,

=10.47%¢g

molAIPO, ~\tmolH, PO,
121.9522A1PO, | 1molAIPO,

97.997gH,PO,|

HPO, = 6gAIPO, 0N o
3 4

=2411g

Tavasiafif i lumamssudasaljniofe

- AKNOy), 9H,0u3a 1Ntana 375,145 g/mo}

=y

-H,Po, anuintudovas 88 Tautlfinas Anumu Y 175 glem’ NgmUgil

L

20 DA AT A

o u‘: < opes oo 5t
aaiulSuimasnhndald

gAl(NO,),“9H ,0
375.145 Y2 el AINO,), - 9H,0

212.994gAl(NOY),

AI(NO,),-9H,0 =10:47984L(NO, ),

mol4l(NO,),

~18.459 g

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

msnzane H,PO, =2.411gH, PO,

=1.57ml}

Toawifin HNO, 21NMsnToudus sl fsen

14iPO, | 3molHNO
HNO, =6gAlP04| mol4iPO, _|3molHNO,

=0.1476 mol
1121.952¢41PO, | im0l 4IPO,
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ar 1 o i
Ufuarsasaravilunansmagnsazarauanlinily Tnpatsainidae

- NH,OH aududiufouas 25 TaeBuiasaiuniaasawaz 0.91 wWafouiy

e

ANLTUAT NN UTRIRNTREANE NH,OH Tuminaluans

gNH ,OH
25mINH,OH 1091 mINH ,OH |1gwater | moINH ,OH |1000mi|
100mINH ,OHsolution| | gwatey \mlwater|35gNH ,OH | dm® |
miwater
= 6.5 mol/dm’
INUANI NN
NH ,OH +HNO, - NH ,NO, + H,0 (v.2)

L
ar a

aaiulFasazaouen TuiiolumsySuldiiiunais

IlmolNH «OH | dm* NH OHsolution{1000m!|
| 1molHNO; | 6.5molNH ,OH — |-1dm® |

NH,OH = 0.1476molHNO,

=22.71 m]

agsmmnnifldlumsiaionias nlfjfsoezgdulouiossda (AIPO,) 6 051
- ANO,), 9H,0 18,459 ¢
- M58 MU HPO, 1.57 ml

- ysazaoued 10’2271 ml

-2 FI8 1M IR ININMSR NI ENAA D381 (Ni-ADPO, 6 PFN

msiAs osaE Il RAsn (Ni-ADPO, 6 311 AIPQ, uaNi(PO), Tusasd

WLAe AIPO, 3 NSULEE Ni(PO,), 3 NTY

- AIPO 3 N5Y
INAFAIIUTHIUN
AIPO, 6 n3u1¥ AKNO,),9H,018.459 g A15a¥810 H,PO, = 1.57 m!

1A HNO, 9100131@3 0 139U 381 0.1476 mol

3
daiu AIPO, 3 nSuly
AI(NO,),9H,0 18.459/2 =9.229 g
#1302270 H,PO, 1.57/2 = 0.785 ml

1R HNO, 91nmam3oua 13 1o 0.1476/2 = 0.0738 mol
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- Ni(PO,), 3 R3Y

nnlnseund
INi,(NO,), + 2H, PO, = Ni,(PO,), + 6 HNO, (4.3)
w78 lwanaved Ni(No,), = 182.693 g/mol
w luenawes H,PO, =97.997 g/mol
w72 luanavod Ni(PO,), = 366.027 g/mol

v N
AnulSunumsdadunls

] 349
32 g 3 - 2]-\66_“2;ng3(1 C4)24|l]"01NI.3(F|)4)2 I molNI(NO3)2 I

=4492 g

|| molNi(PO,), 2molH, PO, |97.9978H, PO, |

H.PO, = 3gNi,(PO
e 748 4)2|366.0278Ni3(PO4)24 lmoiNi3(PO4)2| molH, PO, |

= 1.606°¢

-

il lunsias o alfazene
<NifNO,),-6,0 172 liana 290.81 g/mol
- H,PO, anidaduyovas 88 laslTuas anumumtii 1.75 giem® Hgavgil

20 DT UBAITOA

FuluSinumsniingssls
<ENi(NO,); - 6H,0

375.14
molAl(NO,), -6H,0
Ni(NO,),6,0 \=4.492gNi(NO,), STt O (NG, ), -6H,
molNi(NO, ),
=7.912g
PO 1 60601 PO | PO 100mIH; PO, solution
. O 75gH, PO, 88miH, PO,
=1.04 ml

Tauifin HNO, 910015195 buA 35 A0

INi, (P 6mol HNO
HNO, =3ng3(?04)2| molNG (PO ), | daidntabit
1366.027gNi, (PO,),, | ImolNi, (PO,),

= 0.0492 mol

andufia HNO, 0InM5e3 oud1s 1Tu139% 0.0738+0.0492 = 0.1230 mol

Roldmisazarouen Tanilon1ududu 6.5 moldm® el Suldiilunaie (pH 7)




YmolNH ,OH | dm’ NH ,OHsolution |1000m!

0, | 6.5moINH,OH | ldm’

NH,OH = .1230mol HNO,
lmol HNO,

= 18.92 mli

ﬂ@ﬂsmmsmﬁmﬂumﬁm’%'uuﬁm'aﬂﬁﬁ?m (Ni-ADPO, 6 N3

- AI(NO,),"9H,0 9.229 g

-Ni(NO,),6,0 7.912g

- 150310 H,PO, 1.825 ml (0.785 m! 910 AIPO, 8% 1.04 ml 210 Ni,(PO,).)

-gsazatouey il 18.92 ml

-3 /st nagralumsdudadudis W Rtm

A5ATUI Weight Hourly Space Vetocity (WHS V) UM UBITAIAITUNTIN V.4

Flow rate of methanol) x (Bensity -of methanol
WHSV=( f ) (- y-of ) h
(Catalyst weight)

90310715 Ivaveswmnen 1.3 Nadansanya 18 ANuwLIdY 0.79 g/m)
¥
dminama ulaTe 0.5 a3y
13 ml/hr x 079 giml
05 g
=2.054 1"

WHSV =
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