TRUONG PAI HOC TRA VINH
KHOA KHOA HQC CO BAN

KY YEU HOI THAO
KHOA HQC CO BAN HUONG TOI SU PHAT TRIEN
BEN VUNG CUA TiNH TRA VINH

Peroxisome
Mang sinh chit~

/
Vich té bao” /

Vich té b ciia
t bio lan can




Khoa Khoa hgoc Co ban — Truong Bai hoc Tra Vinh

MUC LUC

KHOA HOC VA CONG NGHE

1 Nghién ciru va ché tao hé théng tr IAm mAt nhA.....oooeveeee o) 2
2. Co 56 khoa hoc cia vide tmg dung ché phdm hitu co-sinh hoc trong sén xuét néng

2 :Nang luong sach, giai phép cho sy khai thac va phat trién bén Vfi'ng ctua Tinh Tra Vinh
R 1
4 Xuc tac cho phan u:ng oxi hoa calbcn monox1dc (co) tlum nang g1a1 phap ‘oao v€ moi
fr 6ng va phat trlen ben Vung ..................................................................... 30

'et la dua can (catharanthus roseus) va hoa bong bong (calotropls gigantea) ............ 38
; Nthen cu'u Lrng dung cua trai quagh trong che bién thuc pham sach & tmh Tm th 5

hénh Pho Tranh .......... 64
B9 Nghién ciru kha ning xtr 1y kim loai ning trong nuée tir thity tinh phé thai............... 71
10° X [f nude thai sinh hoat tai nha bang hd thily sinh nudi cay luc binh (eichhornia
assipes) .............................................................................................. 84

42:Dénh gia thyc trang img dung cong nghé thdng tin ciia céc cira hang kinh doanh ban 18
: ThanhphoTranh..d........e...(..».....,..................; ................................ 100

KHOA HQC TU' NHIEN VA GIAO DUC

' Tric nghiém khéch quan mdn Todn hoc, thirc trang, dinh hudng va gidi phép......... 108
/ Nhung sai 1Am trong viéc van dung ménh d2 tap hop d€ gidi toan. ..........eeeeeee.e..., 119
Bido dyc Y thirc bao v&8 mdi trudmg Pai hoe Tra VInh......oovee e, 131
‘ Ung dung mon Vat Ly Ly Sinh trong bao v& ngudn tai nguyén Mdi trudng............ 141

KHOA HQC XA HOI VA GIAO DUC
ki néing giao tiép cua sinh vién khmer va méi quan hé véi két qua hoc: tir gbc nhin gioi

Nhimg vin d¢ co ban vé r6i loan hoc tip trong qua trinh phat trién nang lyc tu duy cia
B e x e eeteeeuenan s s N NN Ee eSS S8 s e s e e s e m e e ne s e enane e ne seenrns 161
Thuc frang va gidi phap gido dyc dinh hudng gia tri cho sinh vién trudng Dai hoc Tra
D0 tao nganh cong tac x4 hoi cung v6i sy phat trién bén vitng tinh tra vinh........... 179
BCONg t4c x3 hoi voi ngurdi cao tudi — mdt linh vue dé x4 hoi phat trién bén vimng. ..... 188

FHLTETCTE

»

1 VIng cuia l&/zh I ra Vinh i

S :p/z it trién bé




Khoa Khoa hoc Co ban — Truong Dai hoc Tra Vinh

XUC TAC CHO PHAN UNG OXI HOA CARBON MONOXIDE
(CO), TIEM NANG GIAI PHAP BAO VE MOI TRUONG VA PHAT
TRIEN BEN VUNG
Carbon Oxidation reaction (co), the environmental protection
solutions and the sustainable development

ThS. Nguyén Thi Anh Thir
) Khoa Héa hoc Ung dung

Tom Tat

Tra Vinh ciing nhw cdc thanh phd khdc trong khu viee dang phdi dwong dau véi
nhiéu van dé vé méi treong, 6 nhiém khéng khi. Chat 6 nhiém khong khi chii yéu la
CO, gdy nguy hai nhdt doi vdi sicc khoé con nguoi. Viéc tim ra gidi phap X ly khi thai
CO ngay cing tré nén cdp thiét. Phwong phap oxi héa bang xiic tdc la mét trong
nhitng phwong phdp xir Iy hiéu qua céc nguon khi thai CO. Méi hé xiic téc cé nhiing
wu nheoe diém riéng. Két hop kim logi guy voi oxit kim loai d@é tao ra xiic tac t6i wu
cho phan img oxi héa CO vira cé thé han ché toi da cdc khuyét diém cia timg hop
phan vita mang lai hiéu qud kinh té gép phan cho su phdt trién bén viing.

Tir khoa: xic tdc, carbon monoxide, xir Iy khi thdi.

Abstract

Air pollution is a big problem in our country, and Tra Vinh is not the exception.
The air pollutants such as CO, CO,,... Especially, CO, causes many damages for
human health. The finding of how to treat this type becomes necessary now. The
oxidation using catalyst is one of the effective methods to treat CO gas. Every catalytic
system has several advantages and disadvantages. The combination of metal and its
oxide form the best catalyst for CO oxidation reaction which can reduce the
drawbacks and increase the economic effects for the sustainable development.

Keywords: catalyst, carbon monoxide, waste gas treatment.

1. Dit van dé 7 ‘

Hién nay, tinh Tra Vinh khéng ngimg phat trién vGi nhiéu khu céng nghiép, nha
mdy nhiét dién theo d6, cic phuong tién giao-thong ting 16n nhanh chéng. Diéu nay:
1am cho mai trudng séng n6i chung va méi trudng khong khi ndi riéng ngay cang bi 6
nhiém nghiém trong. Trong céc chét khi giy 6 nhiém, CO dugc quan tm hon ca vi
CO 1la khi d6c, gay ngat hoa hoc. CO ¢6 4i lyc manh véi Hemoglobin (Hb), gép 250
1an so v&i 0, va liy O, clia Hb dé tao Carboxyhemoglobin, 1am giam kha ning van
chuyén O, tron g mau, giy rdi loan hé hip va ngat.

HbO, + CO —— HbCO + 03 (1)

Néu ham lwong HbCO trong méu cao ¢ thé din dén hoa mit, chéng mit, budn
nén, tim mach suy gidm va c6 nguy co tit vong. Chinh vi vay, viéc tim ra gidi phap
giam thigu 6 nhiém khi CO ngay céng tr& nén cip bach. Hién nay, c6 nhidu phuong
phép xtr 1y khi thai khic nhau nhu: phuong phap vat 1y, héa hoc, héa sinh, xic téc,....
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Trong d6, 1am sach khéng khi bang xtc tac 1a mét phuong phap dly trién vong va hidu
qué nhét 48 d4p Ung céc tiéu chuidn nghiém ngit v& khi thai.

Xtc tac cho qua trinh oxi héa CO d& dugc nghién ctru nhiéu trén thé gidi va &
Viét Nam véi muc dich tim ra cac hé xac tac t6i wa v& hoat tinh va chi phi cho viéc xir
Iy. T 1au, xtc téc kim loai quy duge biét dén 13 hé c6 hoat tinh oxi héa cao & nhiét dd
thép. Tuy nhién, cac xic tac kim loai quy c6 gia thanh cao, kém bén nhiét, d& bi dau
dc trong méi trudng xir 1y ¢6 tap chét nén viée tim kiém cic xic téc khéc thay thé 13
can thiét. Xuc tac oxi hda trén co s& céc oxit kim loai chuyén tiép (nhu CuO, MnOx,
Co304, NiO,...) hira hen 13 nhitng xac téc tdt, ¢6 tiém nang thay thé kim loai quy trong
phén mg oxi hoéa CO.

Chc nghién ctru vé xic tic cho qué trinh oxi héa khi thai (véi thanh phin chinh 13
CO) d3 duoc tién hanh nhiéu trén thé gidi. Cac hé xtc tac da duge nghién ciru cling
kha da dang, trong d6 c6 xhc tac cla cac kim loai quy nhu: Au, Pt, Pd, Rh,... va xuc
tic cia cac kim loai chuyén tiép (c6 16p d chwa béo hoa) c6 hoat tinh cao nhu cac oxit
cia: Cu, Mn, Co, Zn, Fe, Ce, Cr, Ni, Cd,... M&i hé xtc tdc déu c6 nhiig dic tinh va
didu kién phan Ung tvong d6i khéc nhau, nhung cfing cé nhitng han ché nht dinh.
Chinh vi thé, cic nghién ctru cling dan di vao viéc két hop nhidu loai kim loai khéc
nhau, tin dung wu diém cla timg kim loai d& c6 dwoc xtc tdc mong mudn c6 hiu qua
cao, didu kién phan tng khong khéc nghiét va gi thanh khong cao.

2. Phwong phap xic tac xit Iy khi thdi co

Phuong phép oxi héa xtic tic thuong duoc chon dé xir 1y khi thai do cac wu diém
sau: san phdm tao thanh 13 CO, va Hy0 c6 thé duoc thai ra ngoai hoic CO; cb thé
dugc hip thy hoan toan bing dung dich kidm. :

Lam sach khong khi bang xtic tic 1a mdt phin quan trong clia qu trinh xi 1y méi
trudng. Xir 1y khi thai bing xtc tic duoc coi 13 phuong phép xir 1y hidu qua va lam
sach triét dé cc khi ddc (CO, cac hop chit luu huynh, nito) va cé hiéu qua kinh té cao.
Vi viy, phuong phap oxi héa xic tic dang dugce tng dung rong rai va thu hat dugce su
quan t4m cta nhiéu nha khoa hoc.

Phuong phép xic tic dua trén nguyén tic tuong tic hoa hoc dé chuyén héa cac
chit doc thanh céc cht khong doc hay it doc hon véi s c6 mit cia chit xac tac.

Phén ng oxi hoa CO:

200+ 0y 28t 5 9005 (2)

Oxi héa CO bang xic tac 13 phuong phép phit hop nhit dé xit Iy CO. Pé oxi héa
CO ngudi ta thudng st dung xuc téc 1a cac kim loai quy va céc oxit kim loai Cu, Cr,
Mn.

3. Xiic tac oxi hda co
3.1. Xic tdc kim loai quy

Trong xir 1y khi thai giy 6 nhifm, chit xic tic dugc sit dung phd bién chinh 14

kim loai quy vi chiing c6 hoat tinh cao & nhiét d6 thap. Cac kim loai quy thuong dugc
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nghién ciu nhiéu cho phan tmg oxi héa CO 1a Au [1-3], Ru [4], Rh, Pd va Pt [5], trong
dé Pt 14 xic tac phé bién nhét. Xtc tic Pt ¢b hoat tinh cao nhéit di v6i carbon oxit,
hydrocarbon chira nhidu hon mét nguyén t& carbon [6-8]. Bén canh do, xac tic Pt ¢
kha nang chéng dau ddc bi hop chét luu huynh cao hon so véi cac kim loai quy khéc
[9]. Theo Liang Chor Chung va cong sy, chit xic tic trén co s& Pt c6 hoat db oxi héa
cao ¢ nhigt ¢ trung binh (khoang 140 °C) [10]. Xic tic 5%Pt/y-ALOs cho 6 chuyén
héa 99% CO & 165 °C [11]. Céc tac gia [12] nghién ciru cdc xtc tac hiéu qua cho qui
trinh oxy hoa carbon monoxide & nhiét d6 thép va nhiét 46 phong, tac gia cho ring xdic
tac Pt/TiO, chuyén héa 100% CO trong khoang nhiét 46 30-100 °C. Cic tic gia [13]
nghién ciru mbi quan hé gifra chu trac va hidu sudt cia céc chét xtc tic Pt/ALO; véi
kich thudc hat trung binh cia Pt: 1, 2, 3, 5 va 10 nm cho qué trmh OXy héa CO va NO
trong khi thai diesel. Xuc tac Pt véi kich thuée hat 2-3 nm hiéu qua nhét cho qua trinh
oxy héa CO. Khi ca CO va NO c6 mit trong hdn hgp phan g, hoat tinh dwoc ting
1&n cho c4 hai phén g, tic gia cho ring qua trinh oxy héa CO tich cyc t4i tao bé mdt

Pt cho qué trinh oxy h6éa NO va ngugce lai. Higu qua t5t nhét cho céc hoat tinh oxy hoa
NO.

o} nhiét 3o thép, xtc tac kim loai quy ¢ hoat d§ cao cho oxi héa CO. Tuy nhién,
chiing c6 nhugc diém 1a gid thinh cao, d& bi mit hoat tinh dudi thc dyng cta clo, d bi
déu ddc béi lwgng nhd tap chét (hoi nuée, NOy, HoS) va db thidu két & nhiét dd cao.
3.2 Xiic tac don oxit kim loai

Xiic téc oxit kim loai c6 hoat tinh cao va c6 kha ning khic phuc cic khuyét diém
cla xic tac kim loai quy. Vi vay, viéc nghién ctru xic tic kimloai trong phan tmg oxi
héa séu CO dugc cac nha nghién ctru quan tdm. Cac tic gia [14] nghién cru va cho
thdy cac oxit kim loai Co304, MnO2, CuO c6 hoat tinh cho qua trinh oxi héa CO. Theo
cic tac gia [15], CO c6 thé bi oxi hoa trén xlic tic Co304/y-Al203 ngay & nhiét do
phong (21°C). Trang thdi oxi héa cao nhét ciia Co véi cu tric tinh thé & dang oxit
C 0304, dang oxit ndy mt khi bi khir s& nhanh chéng bi oxi hoa trd lai béi oxi ty do dé
tré vé trcmg théi tinh the Co0304. Tuy nhién, oxit Co304 c6 nhurge dmm 12 nhay nhiét va
khong 6n dinh. ‘ : s oy

Chét xiic tic oxi hoa trén co s& don O‘(lt k1m 10a1 chuyen t1ep duoc tap trung
nghién ctru nhidu hién nay 1a CuO. So véi cdc oxit kim loai chuyén tiép khéc nhu
Co0304, MnO3, Sn02, ZnO,,... thi xtc tic CuO cb hoat tinh cao nhét cling nhu c6 kha
nédng chiu dyng duge luu huynh t6t nhit cho phan tmg oxi héa CO [16, 17]. Theo cac
tac gia [18], xac tac CuO trén chét mang c¢6 hoat tinh cao hon so v4i xidc tic oxit cla
kim loai mangan, coban, niken va sét trong phén tmg oxi héa CO. Hoat tinh cta oxit
coban va oxit niken rt thip do twong tic v6i Al,Oz tao thanh spinel & 500 °C (nhu
spinel coban va niken aluminat), céc spinel ndy c6 hoat tinh rit thép. O nhiét d6 cao,
CuO ciing c6 thé twong tic v6i y-ALOs d8 hinh thanh aluminat ddng CuALOs — cb
hoat tinh thip & nhiét d6 xi 1y trén 600 °C, nhung spinel ndy khong hinh thanh trong
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hé CuO/a-Al,03 do a-ALO3 ¢b cAu triic khép kin va bén ngay ca trong qua trinh xit 1y
séc nhiét & 800 °C [19]. Theo céc tac gia [20], cac xUc tac oxit kim loai nhu CuO,
Cr;03, MnO; trén y-Al,03 khi duge bd sung CeO; sé& gilp cho phan tng x4y ra nhanh
hon va nhiét d6 phan tmg giam rat nhidu (gidm con 220 °C) so véi céc xic tac don oxit
kim loai (thdng thudng khoang 400 °C) cho phén tmg oxi héa CO. Mot mit CeO; c6
kha ning lam ting dd linh déng cua oxi trong xuc tac CuO, mit khac n6 1am giam
fwong tic gitta CuO va ALOs, phén tan t6t pha hoat dong CuO gitip 1am gidm sy tao
thanh CuO khéi 16n, khé khir [21].

Bén canh cong dung dugc biét dén nhu mot phu gia gitp ting hoat tinh xtc tdc
oxit kim loai, CeO: ciing dugc nghién ctu sit dung nhu mot chét mang cho xuc tac
CuO trong phén tng oxi hoa sau CO [11], [22]. O nhiét d6 thip, hé xic tic CuO/CeO:
cd kha ndng oxi hdéa manh va cé d6 chon loc cao, ddc biét chung dugce st dung dé xir
Iy khi thai CO va hidrocarbon ngay ca khi c6 mat ciia mét lugng du Hz va CO,. Bén
canh d6, so v&i CuO hodc CeO; riéng 1€, hoat tinh xtc tdc CuO/CeO2 cd cAu tric nano
cao hon nhiéu do sy tuong tic manh gifta cic phéan tir CuO va CeO,. Trong hé xtic téc
CuO/Ce0y, chc tiéu phan CuO phén tan tdt trén bé mit mang CeO, dong vai trd 1 chét
xtic tac chinh, con CeO; dong vai trd didu tiét O2. Ngoai ra, nhd CeO; c6 tinh chit ky
nude giup xuc tac bén trong méi trudng phan mg cb tap chét hoi nwéce [22].

Cac tac gia [23] da nghién ctru anh hudng cua ham Iugng CuO trong cac chét xic
tic CuO/CeO; dén su bién d6i tinh chét vat 1y, hoat tinh xdc tac cho qué trinh oxi hoa
chon loc CO. K&t qua cho thiy chit xuc tic duoc tdi wu héa véi 20% CuO, sy phén tdn
cao CuO, dién tich b mit riéng 16n, kich thudc tinh thé nho cho phép chuyén héa
hoan toan CO & nhiét 6 thip hon 120 °C.

3.3. Xiic tac hon hop oxit kim loai va kim loai quy

Nhin chung céc oxit kim loai ¢6 hoat d6 thip hon, ¢ bén véi hoi nude va hgp
cht lvu huynh kém hon so vé6i kim loai quy. Véi mong mudn tim ra cht xtc tic c6
hoat tinh cao, bén trong moi trudng tap chit, cic nghién ciru da két hop xtc tic oxit
kim loai véi mdt lwong nhd kim loai quy thu duge nhimg két qua kha quan. Trong hé
xic tic kim loai quy — oxit kim loai, kim loai quy c6 vai trd gitip oxit kim loai co
nhidu trang thai oxi hoa, thic déy qua trinh chuyén héa oxi tir pha khi vao xfic tic va
ting tinh khir cia oxit kim loai sang kim loai quy [23]. Nhiéu nghién ciru duge thuc
hién va két qua cho thiy ring khi thém céc phu gia (céc oxit ctia kim loai Co, Ce, Fe,
Sn,...) vao xtc tac Pt, hoat d¢ xGc tic Pt bién tinh taing 1én 10 rét. Chéit xtc tac
5%Pt/AL,03 duge bd sung Co véi ti 18 Co/Pt = 1,8 c6 d6 chuyén héa CO dat gin 100%
¢ nhiét d 75 °C, giam 100 °C so v&i cht xiic tdc 5% Pt/ALOs [24]. Trong cing diéu
kién phan ing & 90 °C, xtc tac 1,8%Pt + 2,5%Ce + 2,5% Co/Al203 cho 46 chuyén hoa
CO 13 100%, trong khi trén cac xtc tic 1%Pt + 2,5% Ce/AlLOs va 1%Pt +
2,5%Co/AL03 d6 chuyén hoa CO tuong tmg 13 14,7% va 23,9% [25-26].
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H¢ xic tac Pt + CuO mang trén Al,O3 va NbyOs dugce nghién ctru trong phén ng
oxi hda CO. Viéc bd sung CuO vio xic tic Pt/Nb,Os 1am ting hoat tinh xdc tic &
nhiét d6 thép 13 do twong tac gitta Pt va Cu hodc do hi€u g twong tdc manh cta céc
kim loai hd trg gitta Pt va Nb2Os. Nhung trong trudng hop Pt/ALOs, viée bd sung CuO
c6 anh hudng tiéu cuc dén hoat tinh xtc tac. G 200 °C, trén xuc tic Pt/ALOs, do
chuyén héa CO 14 90% nhung khi thém ddng vio, d6 chuyén héa CO giam con 45%
tai 350 °C [27]. Nguyén nhan c6 thé lién quan dén sy thac diy giai hip CO, twong tu
nhur két qua thu dugc cla cac tac gia [28, 29] va cac hat Cu phén tan trén Al,Os khéa
cac tdm hoat dong Pt. Tuy nhién, theo tac giad [23], xGc tdc CuO-Pt/y-Al,O3 c6 hoat
tinh cao vi sy hién di¢n cua CuO da lam ting kha nang oxi hdéa CO so véi xiic tac chi
c6 Pt hodc xuc tac chi ¢6 thanh phén don oxit CuO/y-ALOs. Ngoai ra, két qua nghién
ctu [30] cho thiy Pt c¢6 vai trd 1am suy yéu twong tic gifta dong véi chit mang, lam
cho CuO phén tan déu hon, can tré viée tao thanh d(‘“)ng aluminat CuAl;04, 1am ting
mirc khir cia Cu?*, nhd d6 hoat d9 ctia miu xuc tac Pt-CuO/y-ALOs duge ting 1én.

Xiic tic trén co s hdn hop Pt + Cr,03 mang trén chit mang ky nuéc CeO; duge
nghién ctru didu ché va khao st hoat tinh xic tic trong phan tmg oxi héa carbon
monoxit [31]. Chét mang CeO> gilip phin t4n tdt pha hoat dong, 1am ting thé tich oxi
chiém chd trong xtc tic va kich hoat phan tng.

Hoat tinh cta xdc tic kim loai quf — CuO mang trén chét mang CeO; trong qui
trinh oxi héa chon loc CO 12 t6t hon so véi xtc thc P/AL0s. Xic tic CuO mang trén
CeO> khi thém c4c kim loai Pt ¢ hoat tinh t&t hon so v6i khi thém Pd hay Ru. Trong
dé6, xtc tac duge bd sung Pt cho thiy hoat tinh cao nhét do sy tirong tic manh mé giita
Pt va CuO-CeO; [32], 1am gidm CuO khdi 16n din dén ting tinh khir cta xdc tic va
1am cho céc thanh phén phén tan d&u hon trén bé mit chit mang [22]. Ngoai ra, CuO
c6 kha ning ting cudng hip phu va van chuyén oxi gibng nhu chit mang CeO; [33].
Gan déy, Vién Cong nghé Héa hoc di tién hanh nghién ciu xtac tic CuO mang trén
chc chit mang khéc nhau: chit mang ky nudc TiOz, CeO; va chit mang ua nudc y-
A1,O3 va hdn hop y-ALOs + CeO,. Bén canh d6, xtc tic CuO dugc nghién ciru bién
tinh véi mot lwgng nho kim loai quy Pt'nhim tao ra hé xac tic méi thich hop cho phan
ung oxi héa & nhiét do thép. Cac hé xuc tac nay khong chi cé hoat tinh cao & nhiét 49
thdp ma con bén véi céc tap chit nhu hoi nu6c va hop chit hru huynh SO,. Céc nghién
clru ndy d4 din dén viéc nghién cu dua ra thanh phén, quy trinh diéu ché xtc tac phu
hop va d4nh gid hoat tinh cling nhu d6 bén xtc téc tot nhét: 13 hé Pt + CuO/chit mang,
cu thé 1a: 0,1%Pt + 10%CuO/y-ALOs; 0,1%Pt + 7,5%Cu0/CeO, va 0,1%Pt +
10%Cu0/20%CeO; + y-Al203 véi d6 chuydn hoa 100%, d6 bén cao, & nhiét do thap
275°C [34).

4. Két luén

Tinh Tra Vinh ngdy cang phat trién thi cdc vin d& bao vé méi trudng cang trd nén

cap thiét, dic biét xir 1y khi thai CO gdy 6 nhidm 13 khong thé thidu. Xuc tc tdi uu cho
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phin img oxi héa CO d3 dugc nghién ciru 13 céc hé xic tac két hop giira kim loai quy
va oxit kim loai (0,1%Pt + 10%CuO/y-Al203; 0,1%Pt + 7,5%Cu0O/CeO; va 0,1%Pt +
10%Cu0/20%Ce07 + y-ALO3), cic xlc téc nay 13 tiém ning giai phap xir 1y khi thai 6
nhiém CO. T d6 c6 thé nghién ctru kha ning tng dung cia céc xtic tdc Pt+CuO trong
thue tién, tao cac hé xir 1y khi thai CO tai cdc nha may sn xudt, cdc khu cong nghiép,
gop phﬁn bao v€ moi tnrong hudng dén su phat trién bén vitng ctia Tinh Tra Vinh.
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