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OXY HOA MONOXYT CARBON TREN XUC TAC M-OMS-2

Nguyén Ngoc Hanh, Nguyén Hwong Giang
Truong Pai hoc Bach khoa, PHQG -HCM

1.GIOl THIEU

Carbon monoxyt va c&c hydrocarbon dé bay hoi phét ra tir nhiéu nguon chii yéu 1a do sy chay
khéng hoan toan |a nguon gay 6 nhiém khong khi c6 & khap moi noi. Céc phan tir CO két hop
v6i hdng cau dé dang hon oxy va tdn tai thoi gian dai dan dén triéu chirng ngd doc CO |am ton
thuong n&o hay gay tir vong ngay ¢ liéu luong thap. Phuong phdp xir ly CO bang xdc téc oxy hda
da chung to ¢6 hiéu qua vé mat khoa hoc 1an kinh té [1].

Hé x(c téc da dugc nghién ciru nhidu nhit 1a xdc tac kim loai quy Au, Pt, Pd, Ir, Ru, Rh...
hay céc oxyt CuO, NiO, Cr,0s, ZnO, mang trén cac chit mang g-Al,Os;, MnO,, perovskite hay
céc zeolite,...Chlng c6 hoat tinh cao nhung dit tién hodc dé bi dau doc [2-5]. Oxyt dong CuO
bién tinh bang c&c phu gia, cac oxyt kim loai khéc nhu CeO, 1am giam nhiét d6 oxy hoa (100-
2000C) vai do chon loc cao. Nguoi ta cho rang Ce lam ting kha nang phan tan caa Cu ciing nhu
kha nang lién két véi ca khéi CuO lam tang hoat tinh[6]. Cach nay gan mot thap nién, nhom
nghién ctu Suib d téng hop duoc vat liéu ray phan tir ba dién OMS (Octahedral molecular
sieves) trén co s& oxyt mangan co6 kha niang phan tng da dang, dac biét la phan &g oxy hda, dic
biét ddi voi cac hydrocarbon [1,7].

Phan nghién ctru ndy tap trung vao viéc tong hop va khao sét hoat tinh céc vat ligu M-OMS-2
(M = Cu*, Co™, Cr¥*, H*, Ag") trong phan ting oxy héa khi CO.

2THUC NGHIEM

Céc hoa chit thugc loai tinh khiét phan tich dugc mua tir Merck néu khong cé ghi chi gi dac
biét. Bé tong hop OMS-2, dung dich 2,89g kali permanganat trong 100ml nuée cat khir ion dugc
cho v&o dung dich 18,89 Mn(CH3COO),.4H,0 trong 30ml nudc cit va 10ml HNO3 dam dic va
khudy manh. Bun hoan luu hon hep & 1000C trong 24 gid. San phim duoc loc, rira va siy trong
khéng khi & 1200C. Céc dang M-OMS-2 (M = Cu*, Co™, Cr**, H*, Ag") thu duoc bang céch trao
ddi ion trong dung dich mudi kim loai twong trng ndng d6 1M hay dong téng hop c6 ndng do
0,1M theo quy trinh dugc mé ta trong tai liéu tham khao [1,7]. San pham duoc loc riraky va siy
trong khong khi ¢ 1200C, sau ¢6 nung ¢ 350-4000C.

2.1. Xéc dinh dac trung xuc tac

Céc vat liéu tong hop duoc khao sét cac dic trung héaly truéc khi ding 1am xuc téc.

Phé tia X quan sét trén méy nhiu xa tia X Siemens D 5000 dung tia don sic CuKa (I =
1.5406A), higu thé 45-kV, cuong do dong 40mA, toc do quét 1,50/pht.

Phan tich nhiét TGA do trén méy Netzsch TG 209. Mau dugc nung trong dong nito dén
8000C véi tdc do 200C/phit

Bé& mit riéng xac dinh bang phuong trinh BET trén may Quantadrome TPRWin vl.0 .

Hinh tha vat liéu xic téc duoc xé&c dinh trén kinh hién vi dién tir JEOL-JSM-6500F qua
SEM.

2.2. Khao sat hoat tinh xuc tac

Hé thdng phan wng dong vi luong gdm ba phén : hé théng cung cip khi, binh phan @ng va hé
théng phan tich. Cac binh khi O, (99,9%) N2 (99,99%) va CO (99,99%)( tir SOVIGAS Bién
Hoa) duoc sir dung truc tiép khdng can tinh ché. Khi CO dugc dua vao binh phan tng nho dong
khi mang nito dong thoi hoa véi dong khi Oxy theo mét ty 16 mol xéc dinh (N, : O,: CO=18: 2
: 1). Tc @6 dong nap liéu tdng duoc didu chinh 6n dinh bang luu lugng ké (4 1/h). X(c téc (0,59 )



Science & Technology Development, Vol 11, No.08 - 2008

c& hat quardy 20 — 40 mesh tao thanh [&p méng dit bén trong binh phan tng. Cap nhiét dién tiép
xuc binh phan ng tai 16p xudc téc ghi nhan nhiét do phan tng. Xdc téc dugc hoat hda 3 gio trong
dong nito & 4000C trudc khi phan (ng. C&c thi nghiém ban dau cho thay trong hdn hop san pham
khéng chira sin phim khéc CO,. D6 chuyén hda dugc tinh tir ndng dd6 monoxyt carbon trudc va
sau phan tng, duoc ghi nhan trén méy sic ky Chromatron Gas - Chromatograph GCHF 18.3 véi
detector dan nhiét TCD, sir dung phin mém Gas — Chromatograph.

3.KET QUA VA BAN LUAN

3.1. Phé nhiéu xa tia X

Phé nhidu xa tia X cua mau Cr-OMS-2 c6 bé mit riéng BET 109m2/g duoc trinh bay trong
Hinh 1. T4t ca c&c mii chinh cua cryptomelane ¢ cac vi tri 2q = 13; 18.5; 29; 42; 500 , tuong tu
két qua cua céc téc gia trudc day[1] vamii dac trung Crom & 2q = 370 déu cd mat; Cuong do cac
miii manh cho thay d6 két tinh khé cao cua vat liéu. Ngoai ra, & vi tri 2q = 440 c6 mot mii cuong
d6 yéu c6 kha nang la spind (CrMn)zO, c6 thé hinh thanh.

Lin (Counts)

Hinh 1. Phé tia X cta Cr-OMS-2

3.2. Phéan tich nhiét TGA

Hinh 2 trinh bay két qua phan tich nhigt mau Cr-OMS-2 tong hop nhu trén. Khéi lugng mat
dau tién trong khoang nhiét do phong va 97.20C 1a do mat lugng nuéc hap phu vat ly. Theo cac
két qua nghién ciru trudc day caa Suib va cac cong su [1], khéi lwong tiép theo mét di & khoang
2500C -2650C twong ng véi su thodt oxy khoi mang ma khéng pha hity cau tric. Nang nhiét do
khoang 600 dén 7000C gdy nén su giam déang ké khdi lwong cd thé do sy chuyén mau thanh
Mn,Os, khi @6 céc don vi MnOg bi pha hay.
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Hinh 2. Pho TGA cia Cr-OMS-2 Hinh 3. Hinh SEM cisa OMS-2 (phéng dai 20000 14n)
3.3. Kinh hién vi dién tir SEM
Hinh SEM phéng dai 20000 |an cho thiy OMS-2 ¢6 dang soi hinh kim, twong ddi dong déu.
3.4. Két qua khao sét hoat tinh x(c tac
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Hinh 4 D6 chuyén héa CO (x%) & cac nhiét o khéc nhau trén cac xuc tac M-OMS-2 véi M =Cu (A);
Cr(B); Co(C) , Ag (D), H(E) ; vadién bién theo thoi gian trén Cu-OMS-2 (F)

Khao sét d6 chuyén héa CO (x%) theo nhiét do trén cac mau xic tic M-OMS-2 cho thiy,
nhin chung ving nhiét do lam viéc cua ching tuong déi thap (tr 100 - 1700C).C6 thé hinh dung
trén bé mat xuc téc ray phan tir bét dién, céc lién két Mn-O yéu nén c&c nguyén tir oxy bé mat
linh dong cd kha niang tham gia vao quéa trinh chuyén héa va tu phuc hdi lai trang théi ban dau khi
6 dong oxi di qua. So vai mot sb chit xdc téc khéc, vi du hé xdc téc Pt do chuyén hoa CO dat
50% & 2900C [1] thi M-OMS-2 ¢6 hoat tinh cao hon. Nhu d& biét, mangan van thuong 1a ciu tir
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trong nhiéu xdc tac oxy hda do ban chat 1a kim loai chuyén tiép c6 nhiéu s phdi tri khac nhau.
Su phdi hop gitra Mangan va cac kim loai chuyén tiép khéc nhu Cu, Cr, Co hay kim loai quy
Ag..., tao diéu kién cho céc dang hop chat méi hinh thanh va c6 kha nang xtc tac oxy héa CO.
Chang han véi Cu, Mangan c6 thé tao dang Hopcalit CuMn,O, cd hoat tinh oxy hda cao [5].

Ngoa ra M-OMS-2 (M= Cu, Cr, Co) diéu ché bang phuong phap ddng két tinh (ky hiéu b)
déu co kha nang oxy héa CO cao hon hoic bang c&c chat thu tur phuong phap trao dbi ion (ky
hi¢u @) & ving nhiét do thap. Chang han ¢ 500C d¢ chuyén hda CO trén mau Cu-OM S-2b 12 45%
trong khi mau Cu-OM S-2a 14 4,6%. Hay ¢ 600C mau Cr-OM S2b cho do chuyén héa CO 1a 70%
trong khi miu Cr-OMS2a chi & 55%...C6 thé thiy ring viéc dua hop chit caa kim loai M véo
thanh phan hdn hop phan ing trugc khi két tinh OMS tao higu qua tot ngay o nhiét do thap. Khi
nhiét do tang Ién kha cao khdng c6 su khac bi¢t kha ning hoat dong giita hai loai () va (b). Hon
nira tr 1100C trg di xtc tac Cr-OMS2b da chuyén héa hau nhu 100% CO. Nhu da thay trén phd
tia X su két hop caa mudi crom va mudi caa mangan trong qua trinh téng hop co thé tao spinel
(CrMn)304 c¢6 kha nang tham gia phan (g Oxy héa nén lam tang do chuyén héa. Bdi véi Co-
OMS2 thi khéng c6 su khéc biét gitta hai cach chuan bi miu va loai ndy c6 hoat tinh khéng cao
l4m, phai d¢én 1700C méi chuyén hda 100% CO.

Trong khi d6, mang kim loai Ag trén OMS-2 bing céch dong két tinh hiéu qua tang rat rd rét.
Ngay & 900C d4 c6 thé chuyén hda dugc 90% khi CO vatir 1000C tré di hau nhu con lai rat it khi
CO trong binh phan ing. C6 thé néi diéu ndy rat d¢ang khich I¢ vi cho dén nay chi ¢é x(c tac nano
vang mai cé thé |am giam dang ké nhiét do oxy hoa.

Nguoc lai, |am bién tinh OMS bing céach trao déi H chi c6 téc dung |am ting hoat tinh mot it
& viing nhiét d6 cao vatdc do ting cham. Vai trod caaion H+ khéng dugc thé hién trong phan tng
oxy hoa CO.

Khi khao sét d6 chuyén hda theo thoi gian ciia cac mau xUc tac Cr,Cu,Co-OMS-2 thiy rang
khong c6 su khéc biét dang ké gitra cac phuong phép ché tao xuic tac (H.4F). C6 thé cho ring céc
cation dugc dwa vao bd khung trong giai doan nung xt ly da duoc dinh vi 6n dinh. Ngoai ra &
moi nhiét 46 khao sét, sau mot thoi gian 1am viéc kha dai (19-24h), hoat tinh tat ca céc xdc téc
thay doi khong dang ké (chi giam 0,5 — 1,5%). Diéu ndy cho thiy do bén co, d 6n dinh cua xdc
tac caaM-OMS-2 trong phan tthg oxy héatrong vung nhiét d6 khao sét .
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Hinh 5. So sanh céc xuc tdc M-OMS-2

Nhu vay so sanh cc mau cho thdy hoat tinh trong viing 100-170°C ciia cAc mau sip xép tir
cao dén thap nhu sau: Ag-OMS-2> Cr-OMS-2 > Cu-OMS-2 > Co-OMS-2 >H-OMS-2 > OM S-2.

Do chuyén héa cia CO trén c&c miu Cr-OMS-2 va Ag-OMS:-2 rat nhanh dat dén 100% (chi
trong vong 10 phut). Mau OMS-2 ¢6 hoat tinh oxy héathap hon han cac mau M-OMS-2.

4KET LUAN
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Céc xlc t&c Co-OMS-2, Cr-OMS-2, Cu-OMS-2,... téng hop bing hai céch trap di ion va
dong tong hop da dugc khao sét hoat tinh trong phan wng oxy héa khi monoxyt carbon trong thiét
bi phan tng dong vi lwong. Véi do bén nhiét tot (600-8000C ) céc vat lisu M-OMS-2 to ra hiéu
qua va co hoat tinh 6n dinh theo thoi gian. Nhiét do phan wng thap (oxy héa hoan toan CO 6 tir
100 oC- 1700C) trong d6 dang Ag-OM S-2 1& hoat dong nhét.

Day 1a cé&c chit xuc téc day tiém niang cd thé eng dung trong cong nghiép xi ly khi thai CO
va hydrocarbon.

OXYDATION OF CARBON MONOXIDE ON M-OM S-2

Nguyen Ngoc Hanh, Nguyen Huong Giang
University of Technology, VNU-HCM

ABSTRACT: The M-OMS2(M = Cu*, Co*, Cr**, H", Ag") catalysts have been
synthetized by reflux method following with ion exchange or co-precipitation procedures.
Characterisation of these materials by XRD, TGA, SEM and BET surface were fulfilled. Sudying
of their catalytic activitiesin the oxidation of carbon monoxide shows the capacity of the OMSs at
rather low temperature (80-170°C) in order: Ag-OMS-2> Cr-OMS-2 > Cu-OMS-2 > Co-OMS-2
>H-OMS-2 > OMS-2.
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