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TOM TAT

Pé tai nghién ctu nang cao hiéu qua
qué trinh téng hop methanol tir CO, béng
cach trng dung céng nghé 1o phan trng mang
str dung xuc tac véi thanh phan 16 % CeO,-
30 % CuO - 30 % ZnO/ 24 % Al,O3. Céc thi
nghiém khdo sat, danh gié nhdm lwa chon
mang phu hop véi muc tiéu nghién cteu, thi
nghiém xac dinh diéu kién thich hop cho qua
trinh téng hop methanol véi hé phan ing
mang duoc tién hanh. Két qua nghién ctru
cho thdy, mang NaA cé kha néng téch nuwéc
ra khéi hén hop tét nhét, gitp han ché anh
huéng cta nwéc dén hoat tinh xuc téc va
déng thoi lam cén bang phan (ng chuyén

dich theo chiéu tao ra nhiéu methanol hon
so véi cac mang zeolite con lai. Ung dung
cbng nghé phan g véi mang NaA lam cho
lwegng methanol sinh ra cao hon 1,4 — 1,7 lan
so véi hé phan ung khéng mang. Piéu kién
duwoc lwa chon cho phdn (ng téng hop
methanol truc tiép tor CO, trong giéi han
khdo sat cta nghién cteu voi hé phan teng
mang NaA |a: nhiét d6 220 — 240 °C, 4p suét
5 bar, lwu lwong dong nguyén liéu 200
mi/phat, ti 1é H,:CO, trong nguyén liéu 3:1.
Tiém ndng tng dung thuc té cda qua trinh
téng hop methanol tir CO, Ia rét Ién va hoan
toan c6 co s6.

Twr khod: téng hop methanol, CO,, céng nghé mang, xuc téc.

MO PAU

Phan ting chuyén hoa CO, thanh methanol
vGi sy tham gia cua xdc tac 1a mét trong nhirng
giai phap gop phan giai quyét hién trang ndng do
khi CO, trong khi quyén ngay cang ting cao [1,
2], tao &p lyc cho méi truong thdng qua nhirng
anh hudng tiéu cuc nhu gop phan gay ra hiéu ung
nha kinh, 1am bién d6i khi hau [3-5] va anh

huong truc tiép dén xu huéng phat trién bén viing
trong twong lai. V&i nhu cau sir dung methanol
ngay cang cao [6] trén thé gidi ciing nhu & Viét
Nam, phan ting chuyén héa CO, thanh methanol
can dugc quan tdm. Giai phap dé giam thiéu
lrong CO, trong mdi trudng la viéc ¢b dinh va
sau d6 la tan dung lugng CO, phét thai ra moi
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truong théng qua qué trinh chuyén hoa CO,
thanh methanol ciing nhu mot s hoé chat khéac
mang lai hiéu qua kinh té [5, 7]. Trung Quéc, Uc,
cac nudc Chau Au va mot sé qubc gia khac da
thu dugc loi nhuan dang ké trong viéc chuyén
héa CO, thanh methanol, diung nguén CO,
nguyén liéu la khi thai tir cdc nha may nang
luong, aluminum, san xuit xi mang... Mot hé
théng pilot & Nhat da tong hop methanol tir
CO,/H, v&i ning suat la 50 kg CH;OH/ngay va
do chon loc 12 99,8 % [7]. Hang hoa chat Mitsui
da xay dung hé thdng pilot san xuat methanol tir
CO, va H, véi san luong la 100 tan/nam. O
Iceland, cong ty Carbon Recyling International
d3 san xuat methanol thuong mai tr CO,, St
dung ngudn ning lwong dia nhiét vai chi phi thap
[3]. Nam 2011, Watanabe va ddng nghiép da
nghién cttu chuyén héa CO, thanh methanol dung
xuc tdc Cu/Zn0O/Zr0O,/Al,04/Si0,, phan timg dugc
tién hanh ¢ diéu kién 250 °C, 5 MPa, GHSV (luu
lwong thé tich) = 10.000 L.Kgyge e .h™, do chon
loc 1a 99,8 %, thoi gian hoat déng caa xUc tac
hon 1 ndm, ning suat dat 50 kg/ngay [8].

Hé xuc tac cho phan wng chuyén héa CO, tao
thanh methanol duoc nhiéu nghién ctu st dung
la xtc tac Cu/ZnO/AlL,O; Véi didu kién nhiét do
trong khoang 225-275 °C, &p suit 50-100 bar [9].
Phan ng chuyén hoa CO, thanh methanol va cac
phan tng phu [7, 10]:

CO + 2H, = CH30H, AHaggx = —90.70 kJ/mol,
CO, + H, = CO + H,0, AHpggx = 41.19 kd/mol,

COZ + 3H2 = CHgoH + Hzo, AHzggK = —49.51
kJ/mol

Nhuge diém can giai quyét cua phan Gng
chuyén héa CO, thanh methanol I viéc sinh ra
cac san pham phu nhu H,0 va CO, su xuit hién
cta H,0 s& lam giam hoat tinh ctia xdc tac.

Nang cao hiéu qua qua trinh chuyén héa CO,
thanh methanol can thiét dwoc nghién cou dé
hién thuc hoa qué trinh nay, nghién ctu tién hanh
khao s&t anh huong ciia xic tac da bién tinh véi
thanh phan Cu-Zn-Al-Ce va dong thoi tng dung
cong nghé¢ 16 phan tmg mang ddi véi xtc tac cho
hiéu qua tao thanh methanol cao nhat sau khi
khao s&t. Thanh phan xuc tac truyén théng Cu-
Zn-Al duoc bién tinh véi Ce vi theo nhiing
nghién ctu khac trén thé gigi Ce la phu gia khi
nudc [11], Ce c6 kha nang lam gia tang qua trinh
hip phu héa hoc cia CO, Ién chat mang, ting
tinh khtr caa CO, va tir d6 lam giam luong nudc
sinh ra, han ché sy mit hoat tinh cua x(c tac,
ddng thoi gia tang hoat tinh chuyén héa CO,
thanh methanol.

Pé nang cao lugng methanol tao thanh sau
phan @ng, can loai bo cac san pham phy nhu H,0
tryc tiép tr phan Gng. Hé phan ung mang
(Membrane reactor — MR) ¢6 tac dung chon loc
d6i voi nhirng san phim qua mang tir phan @ng.
Nhiéu nghién ctu trén thé gioi st dung mang
zeolite [12-15] cho phan tng téng hop methanol
tir CO,/H, cho hiéu suét thu methanol ting tir 2,4
% 1én 8,7 %. MR giup lam gia tang hiéu qua tao
thanh methanol vi n6 c6 kha nang loai bo H,0 tur
phan {mg. Ngoai ra mang MR con c6 dac tinh
bén nhiét, phu hop st dung cho phan tng véi xic
tac nhiat & 240-250 °C [16].
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VAT LIEU VA PHUONG PHAP
Chuén bi xtc tac [17]
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Hinh 1. Quy trinh bién tinh pha hoat tinh cta xuc tic v6i Ce

Chi tiét thi nghi¢m trén hé phan &ng mang

Thi nghiém cuaa nghién ctru duoc tién hanh
trong diéu kién 6n dinh.

Thi nghiém lyra chon mang

Thi nghiém duoc tién hanh trén 2 loai mang
NaA va MFI cung cip béi cong ty Frauhofer
Institute for Ceramic Technologies and Systems
IKTS (Dirc). Danh gia d6 thim va kha ning tach
cua CH3;0H va H,0 véi su c6 mat cua cac thanh
phan khi khac nhu N,, CO,, H, dé x4c dinh mang
phtl hop hon cho qua trinh tong hop methanol tir
CO,.

Panh gia d6 thAim CH;OH va H,O cua céc
loai mang: Mang truéc khi sa dung cho thi
nghiém dugc 1am sach biang céach théi dong N,
Vao ca trong va ngoai mang vai nhiét d6 hoat hoa
lan luot Ia: nhiét & phong (khdng hoat hoa), 200
°C va 250 °C.

CH;0H va H,0 dugc cip vao hé théng bang
bom vi lwong cao ap sau khi hoa hoi bing thiét bj
tién gia nhiét & 150 °C, chi tiét diéu kién phan
ung cua thi nghiém dugc trinh bay trong Bang 1.
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Bang 1. Biéu kién thi nghiém danh gia d6 thim CH;OH va H,O cua cac loai mang

Nhiét @ (°C) 150, 200, 250 | 150, 200, 250 200 200
Pt (bar) (ap suit dw) 2 2 2 2
Pper (bar) Khi quyén Khi quyén Khi quyén Khi quyén
Khi N2 N2 C02 hO;iC HZ COZ hOéC HZ
Luu luwgng (ml/phit) 300 300 300 300
Léng H,O CH30H H,0 CH30H
Luu luwgng (ml/phit) 0,24 0,36 0,24 0,36

Thi nghiém xac dinh diéu kién thich hop cho
viéc s dung mang

Hé phéan trng mang duoc st dung cho toan bo
thi nghiém cua nghién ciu. Mang dugc dat trong
dng phan tng hinh tru véi kich thude duong kinh
trong ID = 17 mm, duong kinh ngoai OD = 19
mm, chiéu dai | = 135 mm, bé day thanh éng & =
1 mm. Mang c6 kich thudc ID = 7 mm, OD =
10,5 mm. Ong phan tmg dugc thiét ké co 2 dau
vao-ra cua dong nguyén liéu bén trong mang, 2
dau ra ngoai mang dugc dong khi sweep gas 16i
cudn.

Khéi lwong xuc tac trong dng khoang wng 5
g (0,5 g xtc tac va 4,5 g glass bead).

Nhiét d6 phan ung trong 10 dugc didu khién
bang bo diéu nhiét PID, khao sat sy thay doi
nhiét d6 tai 200, 220, 240 va 250 °C.

Ap suét: duoc diéu chinh bai cac bo didu ap
suat (Pressure Regulator PR) dit trudc bd phan
phan tng. Phia sau bo phan phan wng c6 bo diéu
chinh 4p suit sau (Back pressure Regulator-
BPR), khao sat sy thay ddi &p suit tai 3,5 va 7
bar.

Luu lwong dong: dwgc diéu chinh biang Mass
Flow Controller (MFC) ddi véi dong vao va diéu
chinh bang bubble flow-metters ddi véi dong ra
sau phan tng, khao sat luu lugng dong nguyén
lidu thay di tai 100, 150, 200 va 300 mL/pht.

Ti 1€ dong nguyén liéu H,:CO,: khao sat su
thay ddi & céc ti 1é H,:C0,=3:1; 4,5:1; 6:1.

Phdn tich san phdm sau phdn ing

Mau khi sau phan tmg dugc phan tich trén
méy sic ky khi Agilent Technologies 7890 sir

dung dau do din nhiét TCD dé xac dinh cac
thanh phan khi H,, CO, CO,, va may sic ky khi
Agilent Technologies 6890 Plus sir dung dau do
ion hoa ngon lira FID dé phan tich CH,, CH,OH
va dimethyl ether. Hoat tinh x0c tac trong phan
@ng chuyén hoéa CO, thanh methanol duoc danh
gid qua gid tri MTY, lugng methanol (g) tao
thanh trén 1 kg xuc tac trong 1 gid (Umethanol-KOcat
Lht), va d6 chon loc cua c4c san pham hitu co.
MTY la gia tri thuong dugc cdc nhom nghién ctu
sir dung trén thé gisi [18].
Do chon loc téng cua methanol

Dey,on

SCHSOH =
CO,,vao ncoz, ra
DO chon loc hitu co ctia methanol
_ SCH3OH

SCH3OH - S
z sp hitu cd

Luong methanol tao thanh sau phan ing
32XCH30H F
- 26’ 48mxﬁc tac
Trong do:

MTY  (Omethanol-KQcat --h™"): Luong methanol
(gam) trén 1 kg xdc tac trong 1 gio tham gia phan
ung

0, 2 by A
XCH30H (%) la thanh phan methanol trong
dong san pham

F (L/h) 14 Iuru lwong dong san pham
26,48 (L/mol) 1 thé tich mol tai 50 °C va 1 bar
32 (g/mol) 1a khéi lrgng mol cia methanol

m (kg) 1a khéi lwong xlc tac st dung

xuc tdc
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Hinh 3. Hé danh gi4 hoat tinh xiic tc chuyén hoa CO, thanh methanol trong nghién ctru

KET QUA VA THAO LUAN

Xiic tac phu hop cho phan rng trén hé mang
Thi nghiém tién hanh khao sat hoat tinh cua

x(c tac véi thanh phan xuc tac giir nguyén 30 %

CuO, 30 % ZnO, thay ddi % CeO, tir 8-20 %.

Diéu kién tién hanh thi nghiém: Nhiét d6 phan

ng: 280 °C, khéi luong xuc tac st dung: 0,5 g &
GHSV = 18.000 L.kget.h?, ti 18 H,:CO,=3:1,
lwu lugng dong nguyén ligu dau vao 150 mL/phit
CO,/H,, &p suét 5 bar. Sau qué trinh khao sat két
qua dugc trinh bay trong Bang 2.
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Bang 2. Hoat tinh chuyén héa CO, thanh methanol cua cac mau xuc tac

0,
Xdc tac G K 1Y) | % CHOH | imerionexher) | % CHi
Cuzn/Al 41,4 99,2 0,1 0,6
8 Ce+CuzZn/Al 94,1 99,5 0,1 0,4
12 Ce+CuZn/Al 100,0 99,4 0,1 0,5
16 Ce+Cuzn/Al 114,7 99,2 0,1 0,6
20 Ce+CuzZn/Al 66,2 99,5 0,1 0,4
20 Ce/Al 18,2 99,5 0,1 0,4
Ce0O, 14,0 99,4 0,1 0,5

Mau xdc tac v6i thanh phan: 16 % CeO,: 30
% CuO: 30 % ZnO: 24 % Al,03 co hoat tinh cao
nhat sau khi khao sat MTY = 1147
Omethanol-KOxic ze ™. Xtc tac nay c6 d6 bén khé
6n dinh sau hon 40 gio lién tuc tham gia phan
ung. Pay la xac tac duoc lya chon cho phan tng
tiép theo trén hé mang.
Thuc nghiém trén hé phan wng mang

Lwa chon mang phu hop

Thi nghiém duoc tién hanh trén 2 loai mang
NaA va MFI véi cing diéu kién phan tmg dé lua
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Hinh 4. Anh huéng cua nhiét d6 dén d6 thim nuée qua
mang

chon loai mang phu hop st dung cho thi nghiém
tiép theo cua nghién ctu. Mang trudc khi tham
gia phan wng s& dugc lam sach bang khi N, & 250
°C dé dam bao diéu kién ban dau gidng nhau & tat
ca truong hop.

Két qua thi nghiém cho thiy: Nhiét d6 hoat
hoa cao gitp thuc day qua trinh van chuyén cua
nuéc va methanol qua mang. Véi cung diéu kién
thi nghiém khao sat, mang NaA c6 kha nang cho
nuéc thim qua tét hon so véi methanol. B thim
ciia methanol qua mang chénh léch khéng nhiéu
& cac diéu kign nhiét do khac nhau.
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Hinh 5. Anh hudng ciia nhiét d6 dén d6 thdm
methanol qua mang
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Hinh 6. Anh hudng cua cac chét khi dén hé sb tach cua nu6e qua mang

Kha nang tach nudc cua mang NaA ra khoi
hén hop khi — hoi nudc cao hon so véi mang
MFI. Xét d&én kich thuéc dong hoc cua 16 mang
va cac thanh phan khi — hoi nuéc di qua mang,
kich thudc 16 mang cua mang NaA (4,1 A) nho
hon so véi mang MFI (5,1 x 5,6 A). Trong khi
d6, kich thuée dong hoc cua Hy, CO,, N, lan luot
la 2,76 A, 3,14 A, 3,24 A [20] va cua nuoc la

1E-6 T T T T T
[__JCH;OHN,
[_JCH;0HMH,
I CH ;0H/CO,

1E-7 4

Do tham (mol.m s Pat)

1E-8 ,_HI_

NaA MFI

Loai mang

Hinh 7. Anh huong cia cac chét khi dén d6 thdm ctia

methanol qua mang

Hé s tach methanol ciia mang NaA cao hon
tir 1,5 — 4 14n so véi mang MFI, mang NaA c6 do
thim methanol thdp hon mang MFI nhung kha
nang tich methanol ra khéi hdn hop phan tng lai
t6t hon, tir d6 cho thdy mang NaA c6 tinh chon
loc dbi véi methanol tbt hon mang MFI.

Tu két qua nhitng thi nghiém trén, mang

2,89 A [21]. Nuéc hap phy 1én bé mat mang NaA
t6t hon mic du kich thude dong hoc 16 xdp trén
mang NaA nhé hon so véi mang MFI. Diéu nay
chimg to kha niang chon loc va wu tién hap phu
nuée 18n bé mat mang NaA cao hon mang MFI,
hoan toan phu hgp véi cac nghién cau trudge day
[22-24].

' A CH,OHN,
5 [_JCH,OHH, |
W [0 CH;0H/CO,

<
2
@
S

1 7 J

7 7
0 . .
NaA MFI

Loai mang

Hinh 8. Anh hudng ciia céc chét khi dén hé s tach
cua methanol qua mang

NaA duoc chon dé s dung trong nhiing thi
nghiém tiép theo cua nghién ctu do sy phi hop
vé tinh chét ciia N6 voi muc tiéu thuc hién nghién
ctu: tinh chon loc véi nudce tét thé hién qua kha
nang thim nudc t6t hon methanol va hé sb tach
nuéc ra khoi hdn hop phan tng cao hon so véi
mang MFI.
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Piéu kién thich hop cho phan img tong hop methanol tir CO,
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Hinh 9. Anh huéng cia nhiét d6 dén hiéu qua tdng hop

methanol

Methanol duoc tao ra tir hé phan tng co
mang ludn Ién hon hé phan wng khéng mang
khoang 1,3 dén 1,7 lan. Hé phan tng mang dat
gia tri methanol cao nhit ¢ 240 °C (MTY = 151,3
gmethanoI-Kgx(m téc-l- h-l)a trong khi do hé phén 1’Ing
khéng mang dat gia tri methanol tao thanh cao
nhit & 250 °C. Do chon loc methanol cua hé

Hinh 10. B chon loc methanol tai cic nhiét do phan
ung khac nhau

mang ting 7 % s0 Vi hé khong mang. Didu nay
cho thdy mang c6 tac dung rd rang trong viéc
néng cao hiéu qua tao thanh methanol va giam
nhiét 6 t6i uu cua phan ung, tiét kiém chi phi vé
nang luwgng so vai hé phan tng khdng mang
truyén théng trudc day, gia tri nhiét d6 phan tng
240 °C la phu hop.
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Hinh 11. Anh hudng ctia ap suit dén hidu qua tbng hop  Hinh 12. D4 chon loc methanol tai cac ap sudt phan tmg

methanol

khac nhau
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Ap suit ting tir 3 dén 7 bar thi luong
methanol tao thanh ciing ting 1én, hé phan Gng
mang tao ra methanol cao hon hé phan {ng
khéng mang khoang 1,5 lan, do phan ng tong
hop methanol tir CO,/H, la phan @ng can bang
v6i chiéu thuan cua phan wng (chiéu tao ra
methanol) 1a qué trinh giam s6 mol nén khi ting

&4p suit can bang s& chuyén dich sang chiéu tao
thanh nhiéu methanol hon. B chon loc methanol
vGi hé phan tng mang tang 6-7 % so voi hé
khéng mang. Gia tri 4p suit 5 bar la didu kién
phan tng phu hgp dugc chon vi lugng methanol
tao thanh gan bang véi &p suat 7 bar va van dé
tiét kiém chi phi tao &p suat dwoc can nhéc.
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Hinh 13. Anh hudng cua ti 1¢ Hp:CO,dong nap liéu dén
hiéu qua tong hop methanol

Tuong tu, V&i sy thay ddi cua cac yéu té ti lé
H,:CO, dong nap liéu va luu lwong dong nap liéu
thi lugng methanol tao thanh tai hé phan ung
mang ciing ting 1én khoang 1,5-1,7 lan so véi hé
phan ng khéng mang.

Trong diéu kién thyc nghiém, Iluong
methanol sinh ra tang dan theo ti 18 H,:CO, tir 3:1
dén 4,5:1 va 6:1 & ca 2 trudng hop ¢6 mang va
khéng mang, do khi tdng lugng H, s& lam cho
phan tng xay ra theo chiéu lam giam di lugng
H,, tic 1a theo chiéu tao ra nhiéu methanol hon.
Ti 16 Hp:CO, (3:1) la phi hop vi tiét kiém duoc
lugng H, trong dong nguyén liéu, giam dang ké
chi phi ctia nguyén liéu nhung van cho hiéu qua
tao thanh methanol twong ddi cao.

Hinh 14. Anh huéng ciia lru luong dong nap liéu dén
hiéu qua tong hop methanol

Luu lugng dong nap liéu & 300 mL/phat lam
giam di hiéu qua s dung mang vi khi d6 thoi
gian luu cta san pham trén bé mat mang giam di,
thoi gian cho phan tng tao thanh methanol cling
giam dan dén qua trinh phan tach san pham qua
bé mat mang khong cao. Luu lugng dong nap
liu 200 mL/phat 1a phu hop vi hiéu qua chuyén
ho4 CO, thanh methanol khong cao nén diéu
chinh gid tri luu lwong dong nap liéu dé tiét kiem
nguyén liéu dau vao, va theo két qua thi nghiém
thi tai Iuvu lwong nay su chénh Iéch hiéu qua tao
thanh methanol gitra hé phan (thg mang va khéng
mang la cao nhat.
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Hinh 15. So sanh hiéu qua tao thanh methanol truéc
va sau khi tai sinh xuc tac (hé phan ing khong mang)

XdUc t&c trong hé phan ng khéng mang co
d6 bén kha cao, khoang sau 60 gio phan ung lién
tuc mai ¢ dau hiéu giam hoat tinh khoang 10 %.
Xuc tac sau khi tai sinh theo quy trinh [25] cho
hoat tinh 6n dinh nhu ban dau.

Dbi véi hé phan tng sir dung mang NaA,
lwgng methanol sinh ra bat dau c6 xu hudéng giam
di sau 30 gio lién tuc phan tng, su chénh léch vé
d6 bén cua xuc tac khi sir dung mang va khong
sir dung mang cho thdy mang da co tac dong dén
quéa trinh tong hop methanol, lam giam di luong
methanol sinh ra sau phan (g, diéu nay chung to
sau mot thoi gian hoat dong nhat dinh mang da bi
giam di kha ning phan tach san pham do sy bam
ban 1én bé mat mang. Mang duoc tai sinh don
gian bang céach thdi dong khi N, [&n bé mat mang
tai 250 °C. Sau khi tai sinh mang cho hiéu qua
tao thanh methanol 6n dinh nhu ban dau.

KET LUAN

Bién tinh xdc tac truyén théng bang Ce voi
thanh phan xuc tdc méi 16 % CeO, - 30 % CuO -
30 % ZnO/ 24 % Al,O; cho hiéu qua tao thanh
methanol cao nhit trong gidi han khao sat cua
nghién ctru, methanol sau phan tng ting 1én gap
2,8 1an so vai hé xdc tac truyén théng. Xdc tac
méi tao thanh c6 do bén hoat tinh tot, sau 60 gio
hoat dong lién tuc lvong methanol tao thanh chi
giam nhe khoang 10 %, va qua trinh tai sinh xuc
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Hinh 16. So sanh hi¢u qua tao thanh methanol trude
va sau khi tai sinh mang (hé phan ting c6 mang)

tac dugc thuc hién d& dang c6 thé khoi phuc lai
hoan toan hoat tinh.

Mang NaA phu hop dé wng dung cho cong
nghé phan tng mang két hop xUc tac vi kha niang
tach nudc ra khoi hdn hop phan img. Mang dugc
sir dung cho qué trinh tong hop methanol tir CO,
lam tang lwong methanol tao thanh tir 1,4 dén 1,7
lan, d6 chon loc methanol tang tir 7-11 % so Véi
hé phan tng khdng sur dung mang.

Diéu kién t6i uu trong gidi han khao st cua
nghién ciru cho phan ng téng hop methanol tric
tiép tir CO, trén hé phan ung mang két hop xic
tac duoc xac dinh nhu sau

Nhiét o phan tng 220 °C cho dé chon loc
methanol cao nhat: 99 %.

Nhiét do6 240 °C cho lugng methanol tao
thanh sau phan tng cao nhit.

Ap suét: 5 bar.

Ti Ié dong nguyén liéu: H,:CO, (3:1)

Luu lugng dong nguyén liéu: 200 ml/phat.

Ming NaA c6 do bén twong ddi cao, sau 40
gio phan @ng lién tuc mai c6 xu huéng bi tic
nghén. Viéc tai sinh mang tuong ty nhu xdc tac
duoc thyuc hién kha dé dang va khéi phuc lai tinh
chat nhu ban dau. Methanol thu duoc sau phan
{tng c6 chit lwong cao va dap tng hoan toan tiéu
chuan ASTM 1152.
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Increase of the CO, conversion into
methanol by zeolite membrane
technology using Cu-Zn-Al-Ce catalyst

e Ho Nhut Linh
University of Science, VNU-HCM
e Tran Van Tri
e Nguyen Hoai Thu
e Le Phuc Nguyen

Petrovietham Research and Development Center for Petroleum Processing

ABSTRACT

The objective of this study is to increase
CO, conversion into methanol by applying
zeolite membrane technology for reaction,
using catalytic component with 16 % CeO, -
30 % CuO - 30 % ZnO/ 24 % Al,Os. Different
experiments were conducted to identify the
appropriate zeolite membrane to separate
by-products. The following experiments
determined the appropriate conditions for
synthesis of methanol process from CO, in
reaction system with chosen zeolite
membrane. The results of study showed
that, NaA membrane could separate water
out of the gas mixture after reaction the most
effectively. This will limit the influence of

water by-product on the catalytic activity and
produce larger methanol amount in
comparison to the reaction system without
zeolite membrane. NaA zeolite membrane
has shown its good performance since the
produced methanol is 1.4 to 1.7 times higher
than of non-membrane reaction system. The
optimal conditions for methanol synthesis
reaction from CO, using the NaA zeolite
membrane are: temperature from 220 to 240
°C, pressure is 5 bar, flow of materials input
is 200 ml/min, the ratio of H,:CO, is 3:1.
Potential applications of the methanol
synthesis from CO, using zeolite membrane
reactor system is absolutely suitable.

Keywords: methanol synthesis, CO, , membrane technology, catalyst.
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