Tap chi Khoa hoc va Céng nghé, S6 75,2025

XUC TAC COBALT CHO PHAN UNG REFORMING CHs VA CO: ANH
HUONG CUA CHAT XUC TIEN KIM LOAI KIEM VA KIEM THO
BACH THI MY HIEN, TRAN NGOC THANG"

Khoa Céng nghé Héa hoc, Trwong Pai hoc Cong nghiép Thanh phé Ho Chi Minh
"Tac gia lién hé: tranngocthang@jiuh.edu.vn
DOIs: https://www.doi.org/10.46242/jstiuh.v75i3.5454

Tém tit. Nghién ciru nay khao sat anh huéng cia chat xiic tién oxide kim loai kiém (K) va oxide kim loai
kiém tho (Ca) dén tinh chat hoa 1y va hoat tinh cua xuc tac cobalt mang trén Al,O; trong phan tng reforming
CH,4 v6i CO,. Chat mang ALO; dugce lya chon co céu trac hon hop dang alpha va gamma. Pha hoat tinh
cobalt oxide va chat xuc tién duoc phén tan trén chat mang bang phuong phap tim mao quan. Anh hudng
ctia chat xtic tién duge chimg minh 13 1am giam kich thudc hat xtic tic cobalt oxide va ting tinh bazo ctia
xuc tac. PO chuyén hoa cia tic chat CO,, CH, ciing nhu hidu sut tao san phim CO, H, tang khi phan (mg
thue hién trén xuc tic K-Co/MA va Ca-Co/MA so voi xuc tac Co/MA. Ti 1¢ Hy/CO gin bang 114 ly twong dé
lam nguyén li€u cho qua trinh téng hop Fisher Tropsch. Ngoai ra, cin carbon bao phu trén bé mit xiic tac bi
oxy hoa nhanh chong gitup phan ng dién ra thuan lgi va hoat tinh duoc duy tri 6n dinh.

Tir khéa. Khi tong hop, reforming CH, va CO,, xiic tac cobalt, Potassium oxide, Calcium oxide.

1 TONG QUAN

Sy bién ddi ngdy cang nghiém trong cua khi hdu, sy tang 1én cua khoi buyi thai ngoai mdi truong trong
nhitng nam gan day da gay ap luc to 16n den cac nganh cong nghiép san xuat. Hoi nghi 1an thir 26 cac bén
tham gia Cong udc khung cua Lién hop qudc vé bién ddi khi hau (COP26) khang dinh: duy tri muc tiéu
han ché mirc ting nhiét d6 toan cau ¢ ngudng 1 ,5 °C. Muyc tiéu nay doi hoi phai cit giam 16n lugng khi thai
CO, mét cach nhanh chéng va bén viing, bao gdbm giam 45% lugng phat thai CO, vao nim 2030 so véi
mirc nam 2010 va vé 0 vao khoang gitra thé ky [1]. Qua trinh khai thac va ché bién dau khi giai phong
lwong 16n CO; vao khi quyén. Vé phuong dién giam phat thai CO,, cong nghé sir dung va luu trir thu hoi
carbon (CCUS) dang la giai phap t6i uu ma cac tap doan 16n trén thé gidi dang trién khai ap dung [2]. Thye
té, nhu cau str dung CO, van con han ché so véi trit lugng thu hoi, chi yéu do han ché tinh kinh té va ky
thuét chuyén hoa CO; [3]. Piéu nay thuc day cac nha nghién ciru tap trung hudng ti phét trién cong nghé
dé ché bién khi CO, mét cach hiéu qua.

Khi tong hop (syngas) duoc biét dén 1a nguon nguyén lidu quan trong trong cong nghiép héa dau nhu: san
xut ning luong, hydro va cdc hoa chit quan trong khac...[4]. Reforming khi tw nhién v&i hoi nuée 1a
phuong phép chinh dé san xuét khi tong hop. Tuy nhién, CO; phat sinh trong qua trinh 1a han ché, ngin can
su phat trién bén viing clia phuong phap nay trong twong lai. Do d6, phuong phap reforming CHs4 v6i CO>
dugc xem la giai phap thay thé tiém nang dé san xuat khi tong hop. Phuong trinh phan tmg reforming CH,
v6i CO, dugc mo ta nhu phuong trinh (1).

C0, + CH, —» 2H, + 2CO (1)

Xuc tac hi€u qua cho qua trinh reforming CHs véi CO; 1a cac kim loai quy nhu Rh, Ru, Pd ... [5]. Gia thanh
ctia cac kim loai quy ndy cao va trir luong it nén khé khin cho viée 4p dung trong san xuat céng nghiép [6].
CAc x1c tac cobalt, nikel ¢ gia thanh ré va sin c6 trong tw nhién nhung hiéu qua khong cao [7]. Viéc phat
trién hé xuc tac c6 hoat tinh cao va 6n dinh trong méi truong phan tmg 1 chia khoa then chdt dwa phurong
phap reforming CH, v6i CO; tir trong nghién ciru ra san xuét thuc té.

Hién nay, c6 rat nhiéu cong trinh nghién ciru sir dung xuc tic Co trén chat mang ALO; cho phan tng
reforming. Cac kim loai kiém, kiém tho da chuing minh dugc kha ning han ché sy hinh thanh cin carbon
trén bé mat xuc tac trong moi trudng CH4-CO, va trong mdi trudng chi c6 CHy [8]. Ngoai ra, tinh bazo,
kich thudc tinh thé cobalt ciing 1a nhitng yéu té anh hudng 16n dén hoat tinh cua xtc tac cho phan tng
reforming CH4 v6i CO». Do d6, viée lya chon tién chat va phuong phap tong hop phu hop 1a yéu t6 then
chét dé tao ra xuc tac hiéu qua cho phan tmg reforming CH, v6i CO,. Anh hudng cua chat xuc tién La,Os
dén Co/Al,O; cho phan tmg reforming da dugc chinh nhom tac gia phan tich trong cong trinh nghién ctru
trude day [9]. Trong nghién ctru nay, hé xuc tic cobalt trén chit mang ALO; véi chat xdc tién ¢ tinh kiém
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nhu calcium oxide va potassium oxide dugc khao sat hoat tinh cho phan ting reforming CHs v6i CO,. Anh
hudéng cua calcium oxide va potassium oxide dén tinh chat hoa ly xtc tac cling dugc lam sang to.

2 PHUONG PHAP NGHIEN CUU

2.1 Tong hop chit mang va xiic tac

Hoa chat sir dung dé tong hop cac chit xuc tac bao gdm: ALO; (Guanghua Sci-Tech), Co(CH;CO,),.4H,0
(Merck), CaCl, khan (Granular CA. Merck), K,CO3; (Merck), C;HsOH (VWR Chemicals), nudc cat hai lan.
ALO; trude khi sir dung duoc nung & 800°C trong 1 gio va ky hiéu 1a MA. Tong hop 3 chét xuc tac: cobalt
trén AL,Os (Co/MA), cobalt trén ALO5 xiic tién boi K (K-Co/MA), cobalt trén ALO; xiic tién boi Ca (Ca-
Co/MA) v61 ham lugng cac kim loai Co, K va Ca twong tmg la 10%, 3% va 3%. Xuc tac dugc tong hop
bang phuong phap tam mao quan cu thé: Mubi tlen chat cua cac kim loai dugc hoa tan hoan toan trong
nuée, sau do duoc tim 1én MA. Hon hop sau khi tim duoc 0 ¢ nhiét do phong trong 3 gio va tiép tuc sdy
thém 3 gio ¢ 100°C. Qua trinh nung xuc tac duoc thyc hién ¢ nhiét 6 750°C trong 6 gio. Xuc tac dugc bao
quan trong lo thity tinh day nip kin.

2.2 Phan tich dic tinh chit xic tac

Tinh chat cu triic vét liéu dugc 1am sang té bai phuong phap phan tich hap phu va giai hap N, trén thiét b
Micromeritics, TriStar II Plus 3030. Trudc khi phan tich, miu duoc nung théi khi N, & 300°C trong 1 gidr nham
loai bo cac tap chat d& bay hoi.
Phén tich nhiéu xa tia X dugc thuc hién trén may quang ph6 Miniflex 600 (Rigaku). Hé thong van hanh ¢
40 kV, 15 mA va ngudn chiéu xa CuKa v6i bude song 1,54 A. Goc quét (26) tir 10 dén 80°, toc do quét
1°/phut véi bude quét 1a 0,02°. TAt ca céac peak dugc xac dinh dya trén dir li€u JCPDS. Kich thudc xuc tac
C0304 (dco,0,) dugc tinh toan st dung cdng thire Scherrer nhu thé hién ¢ phuong trinh (2). Trong d6, B1a
d6 rong ¢ nira chidu cao peak tinh toan.

0.94x1

d00304 = BxCos 6 (2

Tinh bazo ctia xtc tac dugc phan tich bang phuong phap CO,-TPD trén thiét bi AutoChem I1-2920. Tat ca
cac mau ban dau duoc khir & nhiét do 800°C bang dong 10%Ha/Ar véi luu lwong 60 ml/phit trong 1 gio.
Sau qua trinh khtr, mau dugc ha nhiét do xuéng 150°C trong dong N> va thuc hién qua trinh hép phu CO>
bang dong 10%CO,/Ar 60 ml/phut trong 2 gio. Lugng CO, du dugc loai bo béng N> trong 30 phut trudc
khi thue hién qua trinh giai hap phu. Luong CO, gidi hap dugc do lién tuc bang dau do TCD trong khi nhiét
d6 mau duoc nang 1én dan dan véi toc do 10°C/phut cho dén khi dat 800°C. Hinh anh SEM dugc chup trén
thiét bi JEOL JSM-IT200.

2.3 Danh gia hoat tinh xuc tac

Hoat tinh xtc tac dugc danh gia trén thiét bi phéan rng dang éng, 16p xuc tac duoc dat c¢d dinh. Kich thudce
thiét bi phan tng: chiéu dai x duong kinh 14 17 x 3/8 in. Phan ting dugc thuc hién & nhiét d6 1a 700°C. Khoi
lwong xtc tac sir dung 13 0,1 g. Ti 16 CO,, CHy trong dong nhép liéu 1a 1. Tong van toc dong khi (GHSV)
14 36 L/(gcat.gi0). Luu luong N> 1a 60 mL/phtt. Trudce khi danh gia hoat tinh, xuc tac dugc khir béi dong Ha
& 800°C trong 1 gid. Thanh phan dong khi khir H, trong N 1a 50%. San pham sau phan tmg duoc phan tich
bang may sac ky khi tich hop dau do dan nhiét TCD.

3 KET QUA VA BAN LUAN

3.1 Phan tich xuc tac

Buong cong hap phuy-giai hap va phén bb kich thudc 16 xSp ctia 3 xuc tac duge thé hién trén Hinh 1. Buong hap
phu dang nhiét cua ca 3 vat liéu déu thudc loai IV va c6 vong tré kiéu HI (Hinh la), déc trung cho cau tric vat
liéu xdp. Vi tri vong tré xudt hién & P/P° 16n, chimg 6 kich thudc 16 x6p 16n. Luong N hap phu trén xtc tac
Co/MA 16n hon so voi xtce tac K-Co/MA va Ca-Co/MA. Diéu d6 chimg t6 mot phan 13 xdp trén xuc tac bi che
kin khi thém thanh phén chat xuc tién.
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Hinh 1. (a) Ph6 hép phuy-giai hp N, va (b) phan b kich thude 16 xp ciia Co/MA, K-Co/MA, Ca-Co/MA

Kich thudc 16 x6p duge minh hoa trén Hinh 1b. Kich thudc phd bién cta ca 3 vat liéu déu nam trong khoang 25
— 55 nm. Trong do, véi chét xtic tac Co/MA, phd phéan bd kich thudc tip trung va hep hon so véi 2 vat liéu co
bd sung chét xuc tién K, Ca. Piéu nay chiing do khi c6 sy hién dién cua chét xtc tién, kich thugc 16 xép bi phan
tan, mao quan bi tic nghén mot phan.

Phan tich quang ph nhiéu xa tia X (XRD) cung cap thong tin vé hinh thi va ciu triic ctia cac loai vat lidu. Két
qua duoc thé hién trén Hinh 2.

Cuong do

Co/MA

@ a-AL,O; ®y-ALO, V Co,0, ACoALO, © CaO ©K30

2-theta (deg)

Hinh 2. Phd XRD cua Co/MA, K-Co/MA, Ca-Co/MA

Céc peak thé hién hinh thai ciia Al,Os déu xuét hién trén ca 3 xtc tac. Cu thé & goc quét 20 biang 25,64°, 35,30,
43,62°, 52,74°, 57,68°, 61,4°, 68,10° 1a peak dac trung cua Al,Os & dang alpha. Cac peak & goc quét 36,96°,
44,98°, 66,80°, 76,94° thé hién céu hinh gamma cta ALO3 [10], [11]. Trén ca 3 x1c tac, cac peak cia AL,Os 10
nét va giéng nhau, ching to ciu tric ciia chit mang khong thay ddi trong qué trinh tim. Sy hién dién ctia CosO4
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duoc chimg minh bdi cac peak 31,36°, 37,90°, 55,92° (JCPDS s6 74-2120), trong khi sy ton tai cta cobalt &
dang lién két bén chat v6i chat mang, CoALOs, duge mé ta boi cac peak 59,36°, 65,34° (JCPDS s6 82-2246).
Dbi voi cac mau K-Co/MA va Ca-Co/MA, c6 phat hién duoc cac ‘peak ¢ cac vi tri goc quét 20 lan luot 13 32,70°
va 29,2°, 32,68°. Pay la bang chimg cho thanh phéan chat xtc tién K,O va CaO trong xdic tac tuong ung [12].
biéu dang chu y 1a cac dinh nhiéu Xa dién hinh ciia ca hai pha K>O va CaO khong duoc rd rang, diéu nay ching
minh rang chat xuc tién phan tan tot trén bé mat cht xiic tac va kich thudc cua cac tinh thé K>O va CaO 1a qua
nho so voi gioi han phat hién cua thiét b phan tich XRD [13].

Céac thong s6 vé cu trac vat liéu duge thé hién chi tiét trong Bang 1. Dién tich bé mat riéng clia xUc tac co sy
tang khi tam K va giam khi thém thanh phan Ca.

Bang 1. Cac thong s6 vat Iy ciia MA, K-Co/MA, Ca-Co/MA

Kich thwéc tinh thé Co;0;

Xiic tac Di¢n tich bé mit riéng (m?%/g) (nm)
Co/MA 1,153 45,74
K-Co/MA 3,111 37,45
Ca-Co/MA 0,775 27,12

Kich thudc tinh thé cobalt oxide giam 20% va 40% tuong g trong xuc tac K-Co/MA va Ca-Co/MA. Sy giam
kich thu6c ctia pha hoat tinh khi tim dong thoi cobalt va chat xtc tién 1én chat mang MA c6 thé 1y giai do hiéu
ng pha loang tién chét mubi cobalt, mudi potassium hodc mudi calcium khi chuan bi dung dich tam. Cac ion
cobalt va cht xuc tién bi xen 1an nhau trong dung dich kéo theo su hinh thanh cac hat chat xuc tac va chét xiic
tién véi kich thude nho va ndm sau trong ciu tric x5p cua chat mang. Hién tuong tuong tu ciing duoc thiy trong
cac cong bd trude day [9]. Sy giam kich thudc thanh phan hoat tinh nay 1a thuan loi cho qua trinh xtc tc
phan tng reforming CHs4 va CO», han ché hinh thanh cin carbon trén bé mit xtc tac.

Tinh bazo cta chit xtc tac gitip cai thién kha ning hip phu phan tir CO, va cung cip oxy trén bé mit nhim
ngan chan cidn carbon hinh thanh trén bé mat tim hoat dong cua xtc tac. Pac tinh hép phu CO; duogc phan
tich dé thé hién tinh bazo cua 3 xtic tic va dugc trinh bay trén Hinh 3.
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Hinh 3. Phd CO»-TPD ciia Co/MA, K-Co/MA, Ca-Co/MA
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Ca 3 chét xuc tac déu xuat hién cac dinh giai hdp CO; tai cac khoang nhiét d6 khac nhau va ¢ thé chia lam
2 nhém chinh véi khoang nhiét d6 giai hap quan sat dugc ¢ 75 - 175°C (P1) va 175 - 275°C (P2). Tin hiéu
& nhiét d6 thap P1 thé hién lién két hip phu cua CO; c6 d6 bén thap, chu yéu lién quan dén sy hinh thanh
hydrogenocarbonate (HCO+) trén AL,Os do phan tng ctia CO, v6i nhém hydroxyl. Péi v6i dinh P2, CO,
lién két bén chit véi chit xac tac do sy hinh thanh carbon bidentate trén cap axit-bazo lewis (AI** — O%).
Dién tich peak thé hién tinh bazo ciia xtc tac. C6 thé 1 rang nhan thiy, tinh bazo cua xtc tac ting 1én theo
thu ty Co/MA < Ca-Co/MA < K-Co/MA.

Hinh thai bé mat ciia 3 xtic tic Co/MA, K-Co/MA, Ca-Co/MA dugc thé hién trén Hinh 4.,

Hinh 4. Két qua SEM ciia a) Co/MA; b) K-Co/MA; ¢) Ca-Co/MA
C6 thé thdy, cau truc bé mit ciia chét xuc tac trong ddi giéng nhau khi c¢6 va khong co sy hién dién cua K,
Ca. Diéu nay co thé do cac phan tir K, Ca phdn tan min trén bé mit xuc tac. Két qua nay tuong dong véi
quan sat trén phd XRD. Cac peak dic trung ciia Ca va K xuat hién voi cuong do rat nho.
3.2 Danh gia hoat tinh xuc tac
D6 chuyén hoa CH4 va CO, trong phéan tng reforming CH, véi CO; trén 3 loai xtc tic Co/MA, Ca-Co/MA,
K-Co/MA theo thoi gian dugc dién ta trén Hinh 5 va Hinh 6. Theo két qua quan sat dugc, do chuyén hoa
CO; va CHy trén xuc tac Co/MA thap nhit trong ca 3 miu. D6 chuyén hoa CO, va CH, ban dau 1a 18,4%
va 31,5%. Sau 120 phat phan tmg, d6 chuyén hoa nay giam giam con 14,1% va 23,3% tuong tng. Sau 6
gi0, kha ning chuyén hoa giam manh va chi con 8,1% v&i CHa, gan nhu khong chuyén héa véi CO,.
Giai thich cho su giam hoat tinh nay 1a do céc tac dong ti€u cuc cua can carbon hinh thanh trong qua trinh
phan hiy CH,, 1am mit hoat tinh cua pha hoat dong Cobalt. Sau 120 phit phan tmg dau tién, luong cin
carbon ngay cang nhiéu va che hét cac pha hoat dong cia cobalt am mét hoat tinh chét xtic tic nhanh chéng.
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Hinh 5. D¢ chuyén héa CHy theo thoi gian ciia phan tmg reforming CHs v6i CO; trén xic tic Co/MA, Ca-Co/MA, K-
Co/MA
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D6i voi phan tmg trén xtc tic ¢ sir dung chat xuc tién, kha nang chuyén hoa ting 1én 16 rét. Cu thé, do
chuyén hoa CH, tang 1én 14,5% va 15,5% trong khi do chuyen hoa CO; tang thém 5,6% va 11,7% tuong Gmg
v6i xtic tic c6 thém thanh phan K va Ca. Viéc bo sung thanh phan c6 tinh kiém trong xtic tic gitp qua trinh hap
phu phén ly lién két C = O trong CO, dién ra thuan loi hon, lam ting mat d6 hién dién ctia CO; trén bé mit xic
tac va thiic ddy qua trinh phan tmg dién ra nhanh hon [14], [15].

Phén tng reforming trén xuc tdc Ca-Co/MA thuén 1g1 hon so véi xuc taic K-Co/MA. Dac biét, do chuyén hoa
CO, trén Ca-Co/MA 16n hon 6,1% so véi trén K-Co/MA. Diéu d6 chimg t6, hoat tinh xtic tic khong chi
phu thudc vao tinh bazo ma con phu thugc vao kich thuéc tinh thé xtc tac cobalt. Nhu thé hién trong Bang
1, kich thudc Co304 trong xtic tac giam theo thir ty : Co/MA, K-Co/MA, Ca-Co/MA tuong ung 45,74 nm,
37,45 nm, 27,12 nm. Kich thudc pha hoat tinh cobalt cang nhd, cang thuén lgi cho phan tng reforming CH4
v6i COs.
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Hinh 6. P9 chuyén hoa CO, theo thdi gian ciia phan tng reforming CHy v6i CO, trén xtc tac Co/MA, Ca-Co/MA, K-
Co/MA

Su tao thanh cin carbon trén bé mit tim hoat dong, ngan chan sy tiép xtic cla tac chat va xuc tac la viéc
khong tranh khéi. Trén ca 3 xuc tac, o chuyén hoa cua tic chat giam nhanh sau 4 gid phan tng. Sy phan
hay CH, trén tdm cobalt 1a nguyén nhén tao thanh cin CiH, [16]. CO, trong nguyén liéu mot phan tham
gia vao chu trinh oxy hoa khir nham loai bo C,Hy, gitp giai phong bé mat hoat dong cua xic tac [9]. Dya
vao do doc cua do thi do chuyén hoéa theo thoi gian, Hinh 5 va Hinh 6, c6 thé théy muc d giam hoat tinh
cua xuc tac Ca-Co/MA it hon so voi xtuc tac K-Co/MA. Hon nira, d chuyén hoa CO; trén xuc tac Ca-
Co/MA cao hon so véi K-Co/MA. Piéu dé chirng to chu trinh oxy héa khir loai bé cén carbon trén bén mat
xuc tac dbi véi Ca-Co/MA hoat dong hiéu qua hon.

Diéu thu vi 1a sau 2 gid phan tmg cudi cung, chat xuc tac K-Co/MA da khong con kha ning chuyén hoa
CO, ma nguoc lai con lam ting ndng d6 CO, 1én 10,72%. Diéu nay c6 thé dugc giai thich do phan mg cua
CO v6i oxide bazo manh (K0), tao thanh ion carbonite CO,* va sau d6 tao thanh carbonate [17]. Hién
tuong tuong tu khong xdy ra d6i vai xic tac Ca-Co/MA, vi tinh bazo cua xtc tic nay thip hon rat nhiéu so
v6i K-Co/MA, thé hién nhu trén phd phén tich CO,-TPD (Hinh 3).
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Hiéu suit san pham reforming bao gdm CO va H; theo thoi gian duge biéu dién trén Hinh 7 va Hinh 8.
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Hinh 7. Hiéu suat H, theo thoi gian ciia phan tng reforming CH, v6i CO, trén xuc tic Co/MA, Ca-Co/MA, K-
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Hinh 8. Hiéu suat CO theo thoi gian ciia phan tng reforming CH, voi CO; trén xuc tic Co/MA, Ca-Co/MA, K-
Co/MA
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Trén céac xiic tic dugc xuc tién bai Ca, K, hiéu sudt san pham khi (CO, H») ludn cao hon trong phan tng
khi str dung xtic tac khong c6 chét xtic tién. Chat xuc tac Co/MA ¢6 hi¢u suat CO va H, thap nhat, giam
nhanh theo thoi gian phan ung tir 21,3% xudng 6,6% va tir 18.1% xudng 3,7% tuong tmg. Phan tmg trén
xuc tac Ca-Co/MA c6 hiéu suit san pham cao nhit 13 42,3% d6i v6i CO va 35,5% dbi voi Hy. Sau 6 gio
phan tmg, hiéu suat CO va H, giam nhe con 33,6% va 20,8%. Hiéu sudt phan ing dugc duy tri 6n dinh hon
s0 voi xtic tac khong co chat xic tién khang dinh vai tro ciia chat xuc tién kim loai kiém, kiém tho trong
qua trinh thic dﬁy chu trinh oxy hoa khtr loai cén carbon hinh thanh trén bé mit hoat dong cuia xuc tac.

Ti 1€ Ho/CO trong san phérn, thé hién trén Hinh 9, d6i voi phan ng thyc hién trén xuc tac K-Co/MA, Ca-
Co/MA cao hon so véi xuc tac Co/MA. Su tang 1én cua ti I1¢ H»/CO trong san phém 1a diém thuén loi cho
viéc sir dung hdn hop nay lam nguyén liéu cho cac qua trinh tiép theo nhu téng hop hydrocarbon mach dai
thong qua chu trinh Fischer-Tropsch.

1.0
—u— Co/MA
--0--K-Co/MA
0.9 ---A---Ca-Co/MA

Ti ¢ H,/CO

0.5 T I T I T I T I T I T I T I T
0 50 100 150 200 250 300 350 400
Théi gian (phtt)
Hinh 9. Ti 1&¢ H»/CO theo thoi gian cia phan ung reforming CHy4 vai CO; trén xtic tic Co/MA, Ca-Co/MA, K-Co/MA
Dang chu y, quan sat trén Hinh 9, ti 1& Ho/CO ctia san phim phan tmg trén xuc tac K-Co/MA cao hon so voi
xuc tac Ca-Co/MA. Diéu nay moét lan nira khang dinh véi xuc tac K-Co/MA, CO trong san pham bi chuyén
hoéa thanh CO; khi ¢6 su hién dién cta oxide bazo manh.

Hoat dong xtic tac cia Ca-Co/MA dugc so sanh véi cac cong trinh nghién ctru khac va thé hién trong Bang
2.

Bang 2. So sanh d6 chuyén hoa ctia xuc tic & didu kién tdi wu vi cac cong trinh nghién ciru lién quan

biéu kién phan ung R 2 4, i
Xiic tac T GHSV be ggyf; héa HTT éeo Tai liéu tham khao
) | LAz gi0) «%) i
10%Co/SBA-15 700 12 23.9 0,34 [18]
20%Co/La;0s 750 15 49,1 : [19]
20%Co/Ce0, 750 15 71,5 130 [20]
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10%Co/Y Zeolite 850 24 79,7 0,78 [21]
20%Co/Nd,0s 750 15 63,5 n.m. [22]
10%Co/AlLO; 700 36 47,5 0,63 [23]
Ca-Co/MA 700 36 47,1 0,84 Nghién ctru nay

C6 thé thy rang, su két hop cta xtic tac Co trén chat mang ALO; thé hién hoat tinh tét cho phan tng
reforming CH4 va CO», thé hién qua thong sé GHSV cao hon han so véi cac chat mang khac. Ngoai ra, sy
hién dién cta chat xtic tién Ca cho két qua ti 1¢ H2:CO cao hon so véi xuc tac khong ¢ thanh phan xtc tién
nay. Ti 1& H»:CO cang gan 1 thi khi tong hop cang thich hgp 1am nguyén liéu cho qua trinh Fischer-Tropsch.

4 KETLUAN

Anh huong cua chét xtc tién kim loai kiém, kim loai kiém thé 1én tinh chat ciia xiic tac cobalt da duoc khao
sat. Hiéu qua xuc tac cho phan tmg reforming CH4 va CO khi c6 mit chat xic tién va khi khong c6 mit
chat xtc tién ciing dd dugc danh gia chi tiét. Qua trinh tim chat xtc tac va chit xuc tién 1én chit mang MA
khong lam thay d6i cdu trac cua chit mang. Khi c6 su bd sung chat xtic tién, tinh bazo ctia chat xtc tac ting
1én dang ké va dugc sap xép theo thir tw Co/MA > Ca-Co/MA >K-Co/MA, kich thudc tinh thé Co3O4trong
xuc tac giam theo thir tuy Co/MA > K-Co/MA > Ca-Co/MA. Két qua danh gia hoat tinh cho phan tng
reforming CH, va CO; cho thiy, hiéu qua xuc tac tang khi kich thudc Co304 giam. Trén xuc tic Ca-Co/MA,
hiéu suét H, va CO ban dau

tang hon 17,4% va 21,0% so voi Co/MA. Dang chi1 y, reforming trén xtc tac K-Co/MA véi tinh bazo manh
xuét hién phan {mg tao ion carbonite CO,> va sau d6 chuyén thanh carbonate khién ham luong CO, ting
1én so voi ban dau.

Véi su hién dién cta chét xuc tién K va Ca, hiéu suét tao thanh san pham CO va H, 6n dinh hon véi thoi
gian. Ngoai ra, ti 1¢ Ho/CO tang 1én gitip san pham phan tng trd nén phu hop dé 1am nguyén liéu cho cac
qua trinh tdng hop héa dau tiép theo nhu chu trinh Fischer-Tropsch dé san xuat hydrocarbon mach dai.
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COBALT CATALYSIS FOR CHs AND CO2 REFORMING REACTION: EFFECTS OF
ALKALI AND ALKALINE EARTH METAL PROMOTERS
BACH THI MY HIEN, TRAN NGOC THANG*
Faculty of Chemical Engineering, Industrial University of Ho Chi Minh City, Ho Chi Minh City
* Corresponding author: tranngocthang@iuh.edu.vn

Abstract. This study investigated the effects of alkaline earth metal oxide (Ca) and alkali metal oxide (K)
promoter on the physicochemical properties and activity of Al,Os-supported cobalt catalysts in the CHy4
reforming reaction with CO,. The selected Al,O; carriers have a mixed alpha and gamma structure. The
cobalt oxide active phase and the promoter are dispersed on the support by capillary impregnation. The
effect of the promoter has been shown to reduce the size of the cobalt oxide catalyst and increase the basic
of the catalyst. The conversions of CO, and CHjy as well as the efficiency of CO and H, products increased
when the reaction was carried out on K-Co/MA and Ca-Co/MA catalysts compared to Co/MA catalysts. An
H,/CO ratio close to 1 is ideal as a feedstock for Fisher Tropsch synthesis. In addition, the carbon residue
covering the catalytic surface is rapidly oxidized to facilitate the reaction and maintain stable activity.
Keywords. Syngas, reforming of CH4 and CO,, cobalt catalyst, potassium oxide, calcium oxide
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