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Nghién cliu hé xdc tac tiém nang dang Ni®/La,Os perovskite trén khung monolith trong san
xudt khi t8ng hgp bang phan ting reforming khé CO; két hgp steam reforming CH4
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Coated monolith/foam catalysts are promising materials for chemistry applications
due to structured reactor configuratiions providing low expansion coefficient, good

thermal stability and low pressure loss. In this study, powedered Ni(®)/La,Os catalysts
in perovskite structures, were deposited on cordierite monolith substrates (2MgO-
2AL0Os-5Si0;) by dip-coating method. The catalysts were characterized by N
adsorption, XRD, TPR-H, analysis. The activity of structured catalysts with various
powder loadings (4, 8, 12, 20 and 30 wt %) were evaluated in combined Steam-CO;
reforming reaction (CH4/CO./H,O = 2/1/2 vol%) at GHSV = 60.000 h™'. XRD and
TPR results showed that the active phase LaNiO; were mainly Ni and LazOs
distributed on the surface of cordierite channels after air calcination of 850°C, 3
hours and hydrogen reduction of 600°C, 2 hours . The conversion of methane and
CO; on monolith catalysts, with proper active sites loadings of 12 — 20 wt%, were
close to 80 vol% at 800°C. At the same reaction amount of active sites, the
feedstock conversion on LaNiOs/monolith (12 %wt LaNiOs/monolith) was
significantly higher than on corresponding powdered type, respectively 1.6 times of
CHa, 1.8 times of CO; conversion.
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gom vi gap phai nhitng kho khan khi khai thac, thi du
nhu viéc ap dung cong nghé thu gom bang dudng
éng truyén théng gap nhiéu khé khan khi thi cong va
thudng khong dat hiéu qué kinh té.

Gidi thiéu chung

Tiém nang vé khi thién nhién ndi chung va khi déng
hanh ndi riéng & nudc ta kha doi dao (khoang 2.700 ty
m?3, ngudn PVGas théng ké 2012). Ngudn tai nguyén

nay phan bé ti phia bac xuéng phia nam thém luc dia,
véi cac cum bé tram tich 16n nhu Séng Hong, Phu
Khanh, Malay - Thé Chu. Trong dé, khi thién nhién
chtra ham lugng CO,, N, ciing chiém ty trong tuong
déi cao, tiéu bi€u mo khi Ca Voi Xanh (150 ty m?, ham
lugng CO, chiém tir 30 — 40 %KkI) [1]. Ngoai ra, cadc mod
khi trlr lugng nho, can bién va xa bd (md can bién) la
c4c mo co tiém nang dau khi nhung chua dugc thu

Pa s6 cac md khi can bién thudng la moé nho cod trir
lugng < 0,3 nghin ty feet khéi (TCF) nam trong pham
vi dudi 500 km tir bes bién (liét ké mot s& mo nho trong
cum bé Malay-Thé Chu, Bang 1). Bay dugc danh gia la
nguodn cung khi bé sung quan trong khi nhu cau s
dung khi thién nhién trong nudc tang cao. Nhiém vu
khai thac va su dung hiéu qua tai nguyén khi dé phuc
vu su nghiép phét trién kinh t€ clia dat nudc vira thach
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thirc nhung rét tiém nang cho nganh D3au khi Viét Nam
trong béi canh ngudn déau thé dang dan can kiét.

Bang 1: M&t s& ngudn khi tiém nang tai bé Malay — Thé Chu

Lo Tén md Tr lugng Ghi chd
thu hoi (tcf)
Khénh M§ Céc nhom mo
46/13 | -Phd Tan 0,297 thuéc 16 46

-Rach Tau nam cach

46/07 | Nam Du 0,106 dudng éng
46 CN | Hoa Mai 0,065 PM3 khodng 40
46 CN | Cai Nudc 0,078 - 100 km veé
46 CN | Séng Béc 0,026 hudng Tay. Cac
51 | UMinh 0,077 Mo nay c6 ham
luong CO, khé

51 Minh Hai 0,057 cao, khoang 10-

50%.

Ngudn: Ban TKTD, Ban KTDK va Mitra Energy, 2013-2014.

Theo béo céo clia PetroVietnam (2016), khi thién nhién
Viét Nam dang dudc khai thac va su dung cho san
xudt dién (85%), san xudt phan bon (15%) va cac nganh
cong nghiép khac (5%). Chuyén hda khi thién nhién
thanh san phdm phan bon théng qua con dudng san
xudt khi téng hap bang phan tng reforming hai nudc
(steam reforming) la cong nghé dang dugc st dung tai
hai nha may san xuét phan dam Viét Nam (Phi M§ va
Ca Mau) vdi ban quyén céng nghé cta héng Haldor
Topsoe - Dan Mach. Reforming hai nudc la mot trong
céc giai doan cong nghé quan trong trong day chuyén
san xudt phan dam t& ngudn khi ty nhién (Hinh 1).

Khong khi 0y i vé xwing tonghgp Ure
Hoi nwde
I NH;
Khithign 0y ——  —— . thinh
e Kb e, || O | Tong | phin
Sl Dl ming | hgaco — C0: — hia — hQ‘p
hujnh NH;

Hinh 1: Sg dd quy trinh sén xu&t Amoniac (Nha méy
Bam Phu MY)

Ché bién sau khi thién nhién giau CO, thanh nguyén
liéu trung gian -khi t6ng hop (H./CO)- lam ngudn
nguyén liéu cho cong nghiép hda chat la mét trong
cac dinh hudng chién lugc cla nganh dau khi Viét
Nam. Vé&i dac trung khi giau CO,, ché bién khi nay
thdng qua phan Ung reforming khd (Dry Reforming-
DR) dang c6 stc hdp dan 16n cac nha khoa hoc va
cdng nghé trong nudc va qudc té bdi qué trinh nay
khong nhiing mang lai Igi ich to I6n vé kinh t&€ ma con

¢ nhiing Igi ich vé moi trudng nhu gidm lugng khi
nha kinh (CO,, CH4) [2]. Tinh dén hién tai, qué trinh
ché bién loai nguyén liéu nay van chua dugc Ung dung
trong diéu kién cong nghiép do van dé lién quan dén
chét xic tac va chi phi nang lugng. Chat xUc tac bi
gidm hoat tinh mét cach nhanh chéng do lugng céc
tao thanh trén bé mat xuc tac [3]. M6t trong s6 cac gidi
phép khd quan dang dugc huéng dén dé ché bién
hiéu qua la thuc hién phan Ung két hgp trong do,
phdn Ung refroming khd két hgp vdi reféming hai
nudc hodc oxi hda mdt phan dang dugc tap trung
nghién clu.

Reforming hai nudc (SR): CH4 + H.O = CO + 3H;;
Reforming khd (DR): CH4 + CO, = 2CO + 2H;;
Oxi hda mét phan (POM): CH4 + %2 O, = CO + 2Hy;

XUc tac trén ca sd niken khé tiém nang, d& va dang
thay thé hiéu quéa cac loai xUc tac kim loai quy (Pt, Pd).
XUc tac thudng dugc ché tao bang phuong phap ép
dun hoac vo vién, hoat dong & thiét bi phan Ung dang
tang xuc tac ¢ dinh. Tuy nhién, nhugc diém cla loai
xUc tac 1a c6c nhanh hinh thanh, trd luc cao va trong
lugng I&p xuc tac trong thiét bi lam gidm do bén co
hoc xUc tac va hiéu qua xUc tac khi hoat ddng & nhiét
doé cao (750 - 900°C) [4, 5].

G quy méd phong thi nghiém, nhidu nhém tac gid da
cong bé phéat trién thanh cong cac hé xic tac dang
khung céu tric Ung dung cho qué trinh reforming khf
ty nhién. Hé xuc tac ¢d cdu trdc dang monolith/foam
cho d6 chuyén hoa CH. tuong duong véi hé xdc tac
dang bét nhung & ham lugng pha hoat tinh thdp hon
rét nhiéu [6-8]. Gan day, nghién clfu clia GS.Moon cho
qua trinh reforming két hgp gitta CO; va hai nudc théy
rang, xuc tac niken trén khung foam nhém cod doé
chuyén hoa khi ty nhién giau CO, thanh khi téng hop
cao han so vdi xUc tac niken trén oxit nhdm dang vién
3 cung diéu kién phan Ung. Diéu nay la do xic tac
dang khung foam c¢6 tinh chét truyén nhiét t6t va nhiét
phan bé & I6p xuc tac ddong déu han so vdi xuc tac
dang vién [9-11].

Perovskite, vat liéu véi uu diém qua trinh téng hop kha
don gidn va déac tinh cdu trdc dac biét. Kich thudc pha
hoa tinh (Ni) thu dugc khi di tUr cdu tric perovskite
(LaNiO3) thudng nho hon cac dang céu tric khac, giup
gidm kha nang bi thiéu két do qué trinh khir & nhiét dé
cao va han ché su hinh thanh c6c trén cac tam kim
loai, do dé, hoat tinh cla xUc tac cling tr& nén t&t han
[12-15].
V&i uu diém vat liéu va cac két qua kha quan thu dugc
tU viéc danh gia cac cong trinh nghién cltu cong bé,
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dinh hudng si dung xtc tac monolith/foam trén cg sG
niken dang céu trdc LaNiOs cho muc dich san xudt khi
téng hop (H. + CO) tit ngudn nguyén liéu khi thién
nhién giau CO, cla Viét Nam la mot trong céc gidi
phap tiém ndng can dugc nghién clu.

Thyc nghiém va phuang phap nghién cdu
T6ng hop xuc tdc

XUc tac LaNiOs dang bét dugc t6ng hop bang phuaong
phap Pechini cai tién [15]. Cac hé xdc tac LaNiOs mang
trén khung monolith (LaNiOs/monolith) dugc téng hap
theo phucng phap nhing ust [16-19]. Pha hoat tinh
LaNiOs dang bot (kich thudc 1-2um) dugc phan tan
déu trong dung dich H.O/CoHsOH ¢ ty 16 thé tich 17,
phan tan trong bé siéu am (cong sudt 900W). Vat liéu
nén cordierite monolith thuong mai (5 x 5 x 25mm,
Jiangxi, Trung QuAC) o 6 lugng kénh dan trén don vi
dién tich inch vudng (cpsi) khodng 400, ducng kinh
kénh dan Tmm, dé x6p 0,33 g/ml; dién tich bé mat
0,642 m?/g. Monolith dugc tién xt ly & 400°C trong 3
gid trudc khi phu pha hoat tinh 1én bé mat.

Dung dich pha hoat tinh LaNiOs, ty & rdn ldng (R/L
=1/50) dugc phan tan lién tuc trong 5 gig trudc khi
thuc hién thao tac nhing udt véi monolith. Cac thanh
monolith tuén ty dugc nhing 30 gidy méi lugt vao
dung dich, théi khd bé mat monolith bang khi nén
truéc khi loai dm tai 110°C trong 30 phut. Xac dinh dé
tang khéi luong sau mdi budc nhing udt do pha
LaNiOs phu trén bé mat khung bang phuong phap céan
khéi lugng sau sdy loai &m. Qua trinh nhiing udt dugc
lap lai cho dén khi ndbng dé niken dat dugc mong
mudn trudc khi nung khéi monolith trong khong khi tai
850°C trong 3 giG. Pha hoat tinh LaNiOs trén monoalith
Ung vdi cac ndng doé 4; 8; 12; 20 va 30 %kl LaNiOs Ian
lugt dugc t8ng hop. Cac mau chira x% (khéi lugng) Ni
trén  chdt nén monolith dugc ky hiéu Ia
xLaNiOs/Monolith vai x = 4%, 8%, 12%, 20% va 30%.

Pong thdi, hé xuc tac LaNiOs dang bot dugc chuén b
vGi cac budc: ép vién trén thiét bi nén thdy luc
Hydrotech (Buc) vdi luc nén ép 6000 psi, phan loai hat
xUc tac trén thiét bi ray c& hat Retsch (Buc) c6 kich
thudc 100 — 300um, nung nhiét tai 850°C trong 3 gic
va reforming tai cung diéu kién phan (ng nham so
sanh hiéu nang xdc tac vdi xdc tac monolith tai cung
ndng do pha hoat tinh.

Phuang phdp ddc trung xdc tdc

Phuong phdp do cdu tric tinh thé, thanh phdn pha va
ham lugng pha

C4u trdc tinh thé va thanh phan pha trong cac mau
xUc tac dudc xéc dinh bang phuong phap nhiéu xa tia
X (XRD). Mau dugc do trén thiét bj Bruker AXS DS,
dung dién cuc Cu (40kV, 40 mA), goc quét tur 20° dén
70°, budc quét la 0,04°. Nong dé kim loai pha hoat
tinh Ni trén monolith dugc xac dinh théng qua phan
tich ham lugng cac nguyén t6 Ni, La theo phuong
phap ICP (Inductivity Coupled Plasma).

Phuong phdp do dién tich bé mdt (BET).

Dién tich bé méat cla xuc tac dugc xac dinh bang hép
phu don 16p N, Iédng trén cac thiét bi Tristar |l
(Micromeritic), theo tiéu chuadn ASTM D4365.

Phuadng phdp khir theo chuong trinh nhiét do (H>-TPR)

Trang thai ton tai clia hgp chat niken trén xuc tac dugc
xac dinh bang Ha-TPR. Thi nghiém dugc thuc hién trén
thiét bi AMI — 902 clia hang Altamira (My). Mau dugc
tién xt ly trong dong N> & 300°C trong 30 phut, sau do
dugc lam ngudi dén 50°C. Qua trinh khir theo chuang
trinh nhiét d6 (50 - 850°C) dugc thuc hién trong dong
khi 10 %tt Ho/Ar véi luu lugng 25ml/phdt. T6c do gia
nhiét 10°C/phut.

Phuong phdp ddnh gid do bén co hoc cta pha hogt
tinh

Thi nghiém dugc thuc hién trén thiét bj phan Ung tang
c6 dinh, hoat déng & nhiét dé cao, ap suét khi quyén.
Diéu kién do nhu sau: tién x ly trong dong khi trg &
300°C trong 30 phdt, sau d6 gia nhiét dén nhiét do
850°C, t6c do gia nhiét 10°C/phut trong dong khi N>
vdi luu luogng 500ml/phut trong 5 gid. B6 chénh léch
khéi luong trudce va sau xtr ly thé hién do bén co hoc
gitta pha hoat tinh va véat liéu nén.

Phuang phdp do hoat tinh xdc tdc va cdu tgo hé phdn
ng reforming

Phan Ung dudc thuc hién trong hé phan ing ma pha
khi lién tuc, xtc tac tdng cé dinh trong khodng nhiét
dé tr 25 - 850°C & &p suat khi quyén. Ong phan tng
hinh tru théng, dugc gia nhiét trong 10 dang try, vdi
nhiét d6 va ap suét trong hé théng dugc kiém soat bdi
cap nhiét dién loai K va ap ké. Tac chat dugc tién gia
nhiét trong cac dudng 6ng dan dén 1o phan Ung va di
ra khdi 10 phdn Ung & nhiét dé khoang 100°C. San
phdm sau phan Ung dugc tach nudc trude khi thu
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mau. Mau khi san phdm dugc dua di phan tich bang
may sac ki khi GC Agilent 7890A dau do TCD va FID.

Piéu kién tiéu chudn ap dung khao sat qua trinh
reforming két hgp nhu sau: xdc tac st dung tuong
duong 0,2 g pha hoat tinh, luu lugng dong khi téng la
100ml/phat, WHSV =60.000h, nhiét dé khao sat tir 25
- 850°C. San phdm dugc ldy theo nhiét do/thdi gian
khado sat va dugc tinh toan:

i n — n(t)

P& chuyén héa (%) = Xi = —
V@i n: thanh phan cac khi tac

chét va san phém tai cac thai diém khao sat

K&t qua dac trung hoda ly va hoat tinh xic tac dugc
phan tich trén cac thiét bi chuyén dung tai Vién dau
Khi Viét Nam, cg s& thanh phé HO Chi Minh.

Két qua va thao luan

Bdc trung hda ly cta xtc tdc sau téng hop

Mau xtc tac LaNiOs/monolith thu dugc sau khi dugc
téng hop cho két quéd ngoai quan vd&i mau séc kha
doéng nhét trén khdp bé mat ngoai va trong cac kénh
mao dan monolith, théng thoang céc trong toan bd
kénh dan (Hinh 2). C6 thé nhan thay rang, thanh phan
hoat tinh phan b kha tét trén bé mat khung monolith.

(A): Monolith (mau trang)  (B)XUc tac LaNiOs/Monolith

Hinh 2: Hinh anh ngoai quan khung monolith tréng
(A) va mau xUc tac sau khi dua 12% LaNiOs 1én khung
monolith (B)

K&t qua nhiéu xa tia X (XRD) cla cac mau xUc tac
LaNiOs dang bdét va LaNiOs/monolith trudc va sau
phan Ung reforming tai 12 %kl pha hoat tinh (v&i BET
bot LaNiOs 4,23 m?/g, khung monolith trdng 0,64
m?/g, LaNiOs/monolith 1,61 m?/g) dugc trinh bay trong
Hinh 3.

300

100 I°

— Truoc TPSR

300

Z 200 L )
‘D o © Cordierite/monolith
c
2 100
L
300
—— Sau TPSR
200 O Ni
o
B 13,0,
100 R *
0[ 1 1 1 1 1
10 20 30 40 50 60 70
2-Thelta

Hinh 3: Ph& nhiéu xa tia X clia mau xUc tac: (A): LaNiOs
dang bot (fresh), (B): LaNiOs/Monolith sau t6ng hap,
(Q): LaNiOs/monoalith sau reforming

Trudc tién, tai cac vi tri goc 26 quét tu 10° - 70°, thanh
phan pha trong mau xuc tac 12%kl LaNiOs/monolith
sau téng hap (fresh) xudt hién pic dac trung pha nén
cordierite va pic ddt trung LaNiOs. Vi tri cac pic LaNiOs
€6 goc 20 trung vai vi trf pic pha mau perovskite dang
bot. B vai phd XRD mau LaNiOs/monolith sau qué
trinh phan (ng, ngoai cac pic lién quan dén pha
cordierite con xuét hién thém hai pic mdi dac trung
cho céc pha Ni(%) va La,0s, day la cac tam hoat tinh
thuc hién qua trinh reforming chuyén hoa nguyén liéu
thanh khi t6ng hop [20]. Theo XRD, cac tam xuc tac
cho qua trinh reforming d& dugc dua lén bé mat
monolith va co lién két pha nén.

Két qua phan tich TPR-H, 12%LaNiOs/Monolith (Hinh
4): hai pic dac trung cla qua trinh kh{t bang tac nhan
H> vdi cac giai doan khif niken nhu sau:

- Pic th& nhét Ung vdi 2LaNiOs + Hy — LaNiOs +
H.O & nhiét do 350-400°C;

- Pic tht hai dac trung cho kh{ niken vé dang
niken tv do Ni© LaNbOs + 2H, — 2Ni +
La>03.2H,0 & khodng nhiét do 400-550°C.

PhS TPR xUc tac nay tuong tu véi két qua nghién clu
TPR- H, trén hé perovskite cia nhom tac gid
T.Maneerung [21]. Nhu vay, qué trinh khir dua cac tam
hoat tinh tir trang thai Ni®* sang Ni©® hoat déng dugc
tién hanh & nhiét do khr 600°C trong 2 gig vdi tac
nhan khir H, .
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Luu lvong, ml/min

6
0 100 200 300 400 500 600 OO 800

Nhiét dg, °C
Hinh 4: Ph& TPR-H, mau 12%LaNiOs/monolith

Thém vao do, thi nghiém dénh gia kha nang pha hoat
tinh bi boc tach khdi bé mat khung cla xic téc
12%LaNiOs/monolith (Ung khéi luang 11,63 %kl LaNiOs
bang phan tich thanh phan nguyén té trén thiét bj ICP)
dugc thuc hién & diéu kién & dong khi té¢c do cao (500
ml/phdt). Sau 05 gig th&t nghiém, dé giam khéi luong
trudc va sau khdo sét 1a khdng dang ké (Am ~ 0,01%kI).

Nhan thédy rdng, pha hoat tinh LaNiOs d& dugc phan
tan va bam dinh t6t trén bé mat vat liéu monolith. Do
dé, xtc tac nay dugc khir vdi tac nhan H; tai diéu kién
600°C, 2 giG va st dung lam chét xdc tac cho phan
Ung reforming dry-steam két hgp.

Anh huéng cia nhiét d6 dén hiéu qud phdn (ng
reforming trén xdc tdc monolith

90 4.0

g0 —e—CQ2 - 35
=
= 704 30 o
g n o
= g 425 =
,‘g | | <«
>..1 —_—
2 0 20 >
-ﬂu =
[l
A a0 u 415
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T
740 750 V60 770 780D 790 800 810 820

Nhiét do, °C

Hinh 5: D6 chuyén hoé nguyén liéu theo CH4 va CO»
trén LaNiOs/monolith theo nhiét dé

Nhiét dé phan dng reforming két hgp tir 750 - 800°C
dugc thuc hién nham xéc dinh diéu kién nhiét do phu
hop cho cac nghién clu tiép theo (Hinh 5). Céc thdng
s6 phan Ung khéc dugc c6 dinh gém:

- Nguyén liéu: thanh phan mé phdng tucng tu thanh
phan khi mé Cé& Voi Xanh (CH4/CO2 = 2/1), ty 1é
nguyén liéu/haoi nudc = 3/2;

- T6c do khong gian thé tich (GHSV) = 60.000 h' (Ung
v&i Q = 200ml/phdt, Vigese = 0,2 ml);

K&t qua Hinh 5 cho théy, dé chuyén hoa CH4 va CO.
déu tang khi tdng nhiét d6 phan Ung. Tai 750°C, do
chuyén hoa CH4 dat 64,2% va tang 1én 83,4% khi nhiét
do6 tang dén 800°C (AX = 19,2%). DO chuyén hoa CO»
khé thép 42,2% tai 750°C, tang nhanh dat 74,2% &
nhiét do 800°C (d6 chénh léch AX = 30%).

Két qua nay dudc giai thich do phan Ung reforming la
cac phan Ung thu nhiét manh. Nhiét dé cang cao thi
enthalpy nhiét (AH) cang tang, thdc ddy qua trinh
chuyén héa CH4 va CO,, dac biét, phan ting reforming
kho rét thuan Igi & diéu kién nhiét do cao. Tai ving
nhiét d6 800°C, phan Ung reforming khé cang chiém
uu thé hon han so vdi reforming hai nudc, diéu nay
dugc thé hién qua tdc do tang dd chuyén hda cltia CHa4
va COy, cu thé la do chuyén hoa CH. tang 19,2%, trong
khi d6 chuyén hoa CO, tang dén gan 30% trong
khodng nhiét dé tir 750 — 800°C, cung vd&i san phém
khi téng hap co ty 1é Ho/CO gidm nhe tir 2,3 xuéng 2,1.
Nhém nghién cdu cta Olah ciing thu dugc két qua
tuong ty khi khdo sét &nh hudng cta nhiét dé déi vdi
qua trinh reforming khi metan [22]. TU két quéd nay
nhan thay, LaNiOs/monolith xtc tac khé hiéu qua cho
phén Ung reforming két hgp tai nhiét dé cao 800°C.
Diéu kién phan Ung nay dugc ép dung cho cac nghién
clu tiép theo.

Anh huéng cia ndng d@é pha hoat tinh LaNiO3 dén hiéu
quad phdn (ng reforming trén xdc tdc monolith

30 ——TT—TT7T—T1 4.0
—u— CH4
= —a—C0O2 - 35
‘ié /.
o | | \.______..
> 80 — — 3.0
g s o
< /- G
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© ~
el E
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Ham lwong pha LaNiOs, %kl

Hinh 6: D6 chuyén hoé nguyén liéu theo CH4 va CO:»
trén LaNiOs/monolith theo ndng dé LaNiO;
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Tang néng dd LaNiOs trén monolith tUr 4 - 12 %k,
chuyén hda CH. tang kha manh ti 75 — 83%, trong khi
dé chuyén hoa cla CO; tang khéng dang ké (AX =
2%). Hoat tinh xUc tac co su thay déi tiép tuc tang ham
lugng LaNiOs tu 12 dén 20% ki vdi Xcia xu hudng gidm
nhe 1,5 don vi, Xcoz tang ti€p 4 daon vi (74 1én 78%). Tai
ham lugng LaNiOs 30%kI, d6 chuyén hda CH4 va CO;
khong cai thién thém, chi tuong duang Xnguyen leu tai
ham lugng LaNiOs 20%Kkl. Hiéu qua xuc tac cho phan
Ung khoéng tiép tuc tang cao nhu ky vong & ham lugng
pha hoat tinh cao (Hinh 6).

Do chuyén hoé nguyén liéu theo thanh phéan pha hoat
tinh monolith thu dugc (Hinh 6) kha thd vi, cd thé dén
tU mot s6 nguyén nhan sau:

- Tang noéng dé, tang sé lugng tdm hoat tinh, tang xac
suét tiép xdc vai nguyén liéu, tdng chuyén hoa;

- Khi tdng lugng pha LaNiOs cao han 20%k! (20 -
30 %kl) xay ra cac I8p hoat tinh chdng 1én nhau, che
I&p tam hoat tinh thi d6 chuyén hoa khéng tang khéng
déang ké (dién tich bé mat clia nén monolith thap 0,64
m?/g)

- Phén Ung reforming pha khi xay ra trén bé mat tiép
xUc pha theo phuong song song trén cac kénh mao
quan, Iic nay chi cé phan ti Ni I6p ngoai cung tiép xtc
vdi tac chét va phan dng xay ra;

- Ngoai ra, thdi gian luu phan t&r nguyén liéu trong
khéi xUc tac, ca ché canh tranh tdm hoat tinh cling la
mot trong cac yéu td anh hudng dén gidi han chuyén
hoa.

Cé thé nhan thdy, ham lugng pha LaNiOs (12 dén
20%Kkl) trén monolith mang hiéu qua chuyén hoéa tét
(X~80%) tai diéu kién phan Ung nay.

Ddnh gid hiéu qua xuc tdc cua dang monolith va dang
bét truyen thong

Hiéu qua chuyén hoda cua xuc tac dang Ni/monolith va
xUc tac dang bot (LaNiOs), hoat tinh cla ching dugc
danh gia théng qua phan Ung reforming két hop tai
cung lugng xudc tac tai GHSV (60.000nh7). D& chuyén
héa CHa4, CO va ty & Hy/CO cla hai xtc tac dugc biéu
dién tai Hinh 7 va Hinh 8.

So vdi dang bot (100-300um), xUc tac dang monolith
cho d6 chuyén héa cao gép 1,6 lan déi v CHa (Xpsr
=50%, Xmonolith = 83%), cao gép 1,8 1an vdi CO» (Xpet
=40%, Xmonolith = 74%). CG c8u san phdm gém khi Hy,
CO ty & Hy/CO ~ 2,3, lugng nhd tac chét chua phan
Ung (CH4, COy).
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Hinh 7: Hiéu qua chuyén hoa CHa va ty 1é Ho/CO mau
12%LaNiOs/Monolith va LaNiOs dang bdt. Nguyén liéu
CH4/CO/H0 = 2/1/2, GHSV =60.000h, T =800°C
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(=1

Hinh 8: Hiéu qua chuyén hoa CO> va ty 1é Ho/CO mau
12%LaNiOs/Monolith va LaNiOs dang bdt. Nguyén liéu
CH4/CO2/H.0 = 2/1/2,. GHSV =60.000h, T =800°C

Nhu vay, mau LaNiOs/monolith cho hiéu qua xUc tac
t6t so vdi xUc tac dang bot khi xét tai cing ham lugng
pha hoat tinh. K&t qua thu dugc nay cling tuong tu
nhu két qua nghién clu vé phan Ung metan hda trén
xUc tacNi/monolith va Ni dang vién cdu ctia nhém téc
gid G.S Moon va G.A. Jarvi [10, 23]. D6 chuyén hoa trén
xUc tac monolith cao hon so vdéi xdc tac dang bot co
thé do hiéu Ung khuéch tdn mao quan cla tac chat
trén dang monolith thdp hon so véi dang bét. Thém
vao do, vdéi cac tinh chat uu viét cla vat liéu monolith
nhu hé s& truyén nhiét, truyén khéi cao va cac tdm
hoat tinh tap trung phan bd trén bé mat kénh thanh
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I6p méng (bé day 1-3um [24]), tam hoat tinh khong di
chuyén vao bén trong vi mao quan hay tr& luc di
chuyén nguyén liéu qua khéi xdc tac bét/vién vi céu
trong &ng phan Ung.

Két luan

Da t6ng hap thanh cong hé xuc tac niken dang LaNiOs
(12 - 20%Kkl) trén vat liéu khung monolith, cé hoat tinh
tot khi Ung dung cho phan Ung reforming két hop vai
do chuyén hda nguyén liéu cao, dat 80% tai nhiét do
800°C. XUc tac cd dod bén ca ly, cd hoat tinh &n dinh
trong 5 gi¢ phan Ung va dat hiéu qua chuyén héa cao
hon so vai cac loai xUc tac & dang bét truyén théng.

Da budc dau thu dugc két qua kha quan khi Ung dung
xUc tac ca s& niken/monolith cho muc dich sdn xuét khi
t6ng hgp tir nguén nguyén liéu khi thién nhién giau
CO,, c6 thanh phédn mé phong tuong tu cac mo khi
clia Viét Nam.
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