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TOM TAT: Lo dot rdc la thiét bi can thiét va rat hitu ich dé xir Iy rdc thai cong nghiép va y té.

Tuy nhién, cdc diéu kién yéu cau dé dot chdy nhién lidu va rac thai trong 16 nhw: nhiét & cao (trén

1.000°C); thoi gian lweu khi (trén 2 gidy); va sw c¢6 mdt cia oxy... lai la nguyén nhén sinh ra cdc khi 6

nhiém NOx, CO va HC.

Bai bdo ndy trinh bay cong trinh nghién ciru thiét ké bg xir Iy xiic tdc deNOx va xiic tdc éxy hod

nham logi b6 cdc khi thai 6 nhiém NOx, CO va HC sinh ra trong cdc 16 dot rac. Két qua nghién civu cho

thdy c6 nhiéu trién vong dp dung mét cdch hiéu qua trong diéu kién Viét Nam.

Tir khéa: xir Iy khi thai, 16 dot rdc, xiic tdc deNOXx.

1. GIOI THIEU

Thanh phé H6 Chi Minh c6 téc do ting
trudng 1a 125% nam, hi¢n cé khoang 800 nha
may, xi nghiép 16n va khoang 30.000 co s& sdn
xudt qui mé nho. Mdi ngay cac co sé nay thai
vao mdi truong 260 tin chét thai (twong duong
94.900 tdn/nim), trong d6 c¢6 35 tin chat thai
nguy hai (twong dwong 12.775 tAn/nam). Toan
nganh y té hién co 826 bénh vién, mdi ngay
thai ra khoang 240 tan rac, trong d6 c6 khoang
12-25% chét thai y t& nguy hai rat can xu ly
mdt cach dac biét. Lugng chit thai nguy hai
trong rac thai sinh hoat tai TP.HCM chiém
khoang 20%, twong duong 292.000 tin, gdm
cac loai pin, fic—quy, den néon da sur dung, keo,
dung moi, son phé thai... [2].

Réc thai cong nghiép va y té thai ra trén
day véi sb luong 16n va doc tinh cao dd va
dang tac dong tiéu cuc mdt cach trim trong va

toan dién dén moi truong va sttc khoe con

nguoi, do d6 chung dang dugc dac biét quan
tam va xir Iy bang nhiu bién phap khac nhau.

Mot trong cac cong nghé xtr 1y cd hiéu qua
dbi v6i cac loai chit thai trén 1a cong nghé
thiéu ddt trong 10. Cong nghé xir 1y rac thai ap
dung trong cac 10 dbt rac thuong dugc thuc
hién theo nguyén 1y nhiét phan va thiéu dot &
nhiét d6 cao nhim phan hity hoan toan cac chét
thai nguy hai [6]:

- Qua trinh nhiét phan dwoc tién hanh trong
budng dét so cdp ciia 10 nhim chuyén cac
thanh phin & thé rin va léng trong rac thai
thanh thé khi nhd nhiét ty sinh va nhiét cung
cép bd sung tir mo ddt nhién lidu. Qué trinh
nhiét phan dugc thuc hién trong diéu kién thiéu
Oxy va ¢ nhiét do khong cao (500-600°C).

- Sau d0, khi nhiét phan chuyén dong lén
budng dbt thir cap. Tai ddy, nhd nhiét do cao
(trén 1.100°C) va lugng khong khi bo sung,
nhiing chét chay (thé khi) di dwoc nhiét phan
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trong budng so cap, ké ca cac chat 6 nhiém hiru
co mach vong nhu dioxin va furans ciing bj dét
chdy hoan toan tao thanh CO, va H,O.

Cong nghé thidu dbt trong cac 10 dbt rac
phai dam bao thoa méan bdn yéu t co ban cin
thiét cho su ddt chay hoan toan chét thai doc
hai 1a: chét 6xy hoé (O,) va ba yéu t6 “T” cua
quéa trinh thiéu dt: nhiét d6 (Temperature),
thoi gian (Times) va cuong d0 xao tron
(Turbulence) [6].

Khi thai 10 ddt rac chira cac khi 6 nhiém
nhu monoxit carbon (CO), cac hop chét hiru co
bay hoi (VOC), hydrocarbon (HC), bd héng
(soot), cac oxit nito nhu NO, NO,... (goi chung
12 NOx) va ¢ thé c6 mot sb hop chét chua luu
huynh (S), clo (Cl) hoic phét pho (P). Cac chit
6 nhiém nay sinh ra do qua trinh phan huy
nhiét va dét chay cua cac thanh phan chat thai
trong rac. NOx duoc sinh ra chii yéu tir phan
{ing tryc tiép ciia nito va 6xy trong khong khi &
diéu kién nhiét d6 cao va tip trung 6xy trong
vung phan Gng chay [6].

Tuy theo cong nghé ciia qua trinh ddt va ty
1€ nhién li¢u/khong khi giau hay nghéo ma ham
luong cua cac chit 6 nhiém c6 thé thay ddi
trong khi thai cta céc 10 d6t rac [1]. Cac chat 6
nhiém trén can dugc xur Iy nghiém ngit theo
yéu cau cua tiéu chuén cho phép dé tranh gy 6
nhiém cho méi trudng.

Muc dich cuia viée xir 1y 1a chuyén hoé céc
chit gay 6 nhidm thanh cac hop chit khong doc
trude khi dua vao khong khi [6]. Mot s6 qua
trinh chuyén hoa co thé thuc hién bing xu 1y
nhiét & nhiét d6 cao, hodc xir Iy bing phan tmg

xuc tac & nhiét do thip hon. Mot s6 qua trinh

chuyén hoé khac bit budc phai ding phan (g

xuc tac.

2. NGUYEN LY HOAT PONG CUA POT
XUC TAC
2.1 Céc chét 6 nhiém

Chat 6 nhidm c6 trong khi thai cua 10 dbt
rac duoc xir Iy trong Pot xiic tic bao gom:
NOx, CO, VOC, HC, bb héng va mui [4].

a) NOx sinh ra chi yéu do phan tng truc
tiép ciia nito va oxy trong khong khi & nhiét do
cao theo yéu ciu cua budng thir cép trong 10
dbt rac [2]. Dé tranh hinh thanh NOx phai giam
nhiét d6 budng dbt thir cap 1a khong cho phép.
Mudn khong anh huong dén hiéu suat thiéu
hay céc hop chét hitu co cao phan tir cin phai
dung téi xuc tac 6xy hoa thich hop.

b) CO, VOC, HC, bd hong va mui sinh ra
nhiéu khi qua trinh d6t chay xay ra khéng hoan
toan do thiéu khong khi (du nhién liéu) va nhiét
d6 dbt chay thap hon yéu cu cin thiét. Cong
nghé d6t chay thich hop s& lam giam dang ké
ndng do cua cac chit nay trong thanh phan khi
thai [1].

2.2 Qua trinh xir ly xtc tic

a) Xic tac oxy hoa (combustion catalysts)
duogc ding dé chuyén hoa hoan toan cac chit 6
nhiém thanh CO, va H,0. Céc xuc tac thiéu
huy thong dung dwoc ché tao trén co s& cac
kim loai quy nhu Pt, Pd, Rh, 6xit cac kim loai
chuyén tiép va 6xit mot s6 nguyén té da hoa tri
(Fe, Cu, Co, Ni, Cr, Mn, V, Ti, Zn, Ga...), cac
nguyén t6 dét hiém nhu La, Ce, Sm, Pr..., cic

perovskit kiéu YBaCu... Pha hoat dong thuong
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dugc mang trén cac chét mang nhu SiO,,

Al,O3, Ce0,-ZrO,, monolit... [4].

Xtc tac trén co sd platin cho phép phan
{ng 6xy hod thyc hién & nhiét do thdp (dudi
300°C) nhung rat dét va rit nhdy cam véi chét
dau doc xuc tac chéng han nhu S, trong khi céc
xuc tac oxit thuc hién phan ng & nhiét do cao
hon (trén 300°C) lai ré tién, 6n dinh va dic biét
rat bén ké ca véi cac chit diu doc xtc tac. Pidu
kién lam viéc cia cac xtc tac nay la phai co
luong du oxy [4].

b) Xiic tac khir thuc hién viéc chuyén hoa
NOx thanh nito va 6xy (qua trinh deNOx) véi
su tham gia cda cac chét khir nhe CO, HC, H,,
alcohol, ammoniac... Xuc tac thong dung dugc
ché tao trén co s& céac platinic (Pt, Pd, Rh...)
cac oxit Cu, Co, Fe, Ag... trén céc chét mang
zeolit, 0xit nhom, CeO,-ZrO,, monolit trong
ving nhiét d6 300-500°C [5].

¢) Xic tic ba huéng (three-way catalyst)
¢6 thé thyc hién dong thoi hai qua trinh trén va
dd dugc dung cha yéu cho viée xir Iy khi thai
cua xe hoi. Xuc tac nay chi lam viéc c6 hiéu
quéa khi ty 1¢ nhién liéu/khong khi dugc diéu
chinh & muc hop 1y va phai kiém soat chit chg.
Pay la xiic tac trén co so platin nén viéc kiém
soat ham lugng S trong nhién liéu cling la yéu
cau bat budc [7].

Viée bd tri hai 16p xuc tac khir-6xy hoa ké
tiép nhau c6 thé cho phép giai quyét ddng thoi
hai qué trinh trén mot cach hoan hao. Vi vay
nhom nghién ctru ching té6i dd Iga chon
phuong phap nay thiét ké Pot xic tac ding cho
qua trinh xtr ly khi thai cta 1o dbt rac. Nguyén

1y hoat dong ctia Pot xuc tac: xtic tic deNOx s&

tan dung thanh phin HC, VOC va CO trong khi
thai dé lam chat khir NOx, HC, VOC va CO
con du s& duge chuyén hoa hoan toan thanh
CO, va H,O khi di qua 16p xtc tac 6xy hoa.

Can phai luu ¥ rdng trong qué trinh thiéu
ddt réc, co thé con tao ra mot Iwong khi SO,,
P,Os va HCL sinh ra tir nhién li¢u hay cac hop
chét hiru co trong rac thai chua S, P va Cl. Cac
thanh phéan khi thai 6 nhim nay can phai duoc
xir ly triét dé béng phuong phap hap thy hay
hép phu.

2.3 Hoat tinh cac xuc tic o0xy héa va khir
dung cho 16 d6t rac
a) Xuc tac oxy hoa:

Xt tadc 6xy hoéa da duge nhém nghién clru
thwe hién tir nhidu nim trude xut phat tir yéu
céu nghién ciru xuc tac xir 1y khi thai xe hoi va
xe gin may [3]. Thanh phan khi thai xe hoi va
xe gin may ciing gdm VOC (khoang
2.000ppm), CO, bd hoéng (soot) va mot lugng
NOx (khoang 400 ppm). Cac xtic tic ché tao
trén co s¢ Oxit kim loai chuyén tiép Cu, Co, Cr,
Ni mang trén hdn hgp 6xit nhom va caolanh ¢
kha ning chuyén hoa dén 100% CO & nhiét do
200°C hay chuyén hoa 90% hydrocarbon tong
(nhu xylene, toluene...) & nhiét do 300°C [8].
Ciing trén xuc tac nay, hoat tinh deNOx dat
49% & nhiét do 350°C [5].

b) Xiic tac khir (deNOx):

Pay 1a xtc tic quan trong nhét can tng
dung dé xur 1y khi thai cac 10 dét rac. Do yéu
cau nhigt do dot chay thu cap cao (trén

1.000°C) va thoi gian lru khi 16n (hon 2 gidy)
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tao diéu kién thudn loi dé phat sinh khi thai 6
nhiém NOx.

Cac cong trinh nghién ctu vé xuc tac
deNOx ap dung cho xtr 1y khi thai cong nghiép
da dugc cong bd nhidu [4], [5], [7], [8]. Pay la
huéng nghién ctru phat trién rat manh trén thé
gidi trong vong 10 nam trd lai day. Tuy nhién,
& Viét Nam sb cong trinh va cac nhom khoa
hoc nghién ctu v& linh vue nay con rat han ché
do thiéu phuong tién. Nhom nghién ciru ching
toi nho cd quan hé hgp tac khoa hoc véi mot
phong thi nghiém cta Phap chuyén nghién ctru
v& xtic tac deNOx va duge Vién Khoa hoc va
Cong ngh¢ Viét Nam trang bi mot thiét bi
chuyén dung dé nghién ctru phan tng nay, tir
do trong nhiéu nim qua di tién hanh nghién
clru xtc tac deNOx trén nhiu hé xtc tac khéc
nhau va da phat hién ra mét hé xuc tdc moi co
kha ning chuyén hoa dén 98% NOx thanh N,
va O, & nhiét d6 khoang 500°C.

Xuc tac loai nay chua c6 didu kién ap dung
¢6 hidu qua dé ché tao Pot xuc tac xir Iy khi
thai xe hoi do nhiét do noi dat Pot thép hon
500°C, tuy nhién chung lai rit thich hop trong
cac 16 ddt rac do nhiét do khi thai kha cao nén
dé dang duy tri & nhiét d6 thich hop trong
khoang 500°C khi di qua Pot xtic téc.

Nguyén liéu ché tao cac loai xiic tic 6xy
hoé va deNOx dugc lya chon trén co s¢ nhiing
vat lidu d& kiém va c6 gia thanh khong cao.
CAu hinh xuc tic d3 dugc nghién ciru cai tién
dé tang hang loat tinh riéng cua xuc tac trén
mot don vi thé tich, dong thoi dap tmg cac yéu
cAu vé d6 bén co, nhiét va tranh gdy nén luc

can ddi voi dong khi thai.

2.4 Cac yéu ciu ddi véi xic tac xir 1y khi thai
10 dbt rac

- C6 hoat d9 cao: phai chuyén hoa dugc
trén 90% chét 6 nhiém co trong khi thai

- C6 d6 bén nhiét va bén co hoc cao: khong
bi hao mon va cudn ra theo dong khi

- Hoat dong én dinh, thoi gian séng dai

- Khong bi déu doc boi S, bd hong hay bui
dé 6 thé lam vige lau dai

- Dé tai sinh khi hoat tinh suy giam

- CAu hinh thich hop d8 han ché tré lyc cho
dong khi qua Pot xtc tac

Pé dam béo cho xuc tac lam viée cb hiéu
qua va lau dai, cac diéu kién vé nhiét do cua
Pot xuc tac, tbc do dong khi phai 4n dinh va

duoc kiém soat nghiém ngat.

3. KET QUA NGHIEN CUU

Tir thanh phan dic trung ctia khi thai 1o dbt
rac, dé ra nhiém vu cta xiic tic phai tham gia
thuc hién ca qué trinh 6xy hoa (dé xu ly CO,
VOC, HC, bd héng) va qua trinh khir (dé xur 1y
NOx). Xtc tac ba hudng (three-way catalyst)
dugc ché tao trén co s& cac kim loai quy nhu
Pt, Rh, Pd... dé thyc hién dong thoi hai nhiém
vu ndy, hién nay ching duoc st dung rét phd
bién dé xir ly khi thai xe hoi, tuy nhién xuc tac
loai nay khong thich hgp véi viée xtr 1y khi thai
16 dét rac thai vi thanh phan cua chung khong
gidng véi khi thai xe hoi, va kho diéu chinh ty
1¢ 6xy/chat khir & ty 18 thich hop cho xuc tac ba
hudng hoat dong. Mat khac, trong khi thai cac
16 dbt rac ¢ chira nhiéu chit diu doc xic tac

manh, ching han hop chit cua luu huynh, ddng
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thoi day 1a loai xiic tac rat dit tién. Vi vay, giai
phép két hop mot cach hop 1y gitra hai loai xtc
tac 6xy hoa va khtr (déu ré hon nhiéu so voi
xUc tac platinic) co tinh kha thi va hi€u qua
hon.

a/ Xuc tac 6xy hoa duoc ché tao trén co s&
oxit cac kim loai chuyén tiép (Cu, Ni, Cr,
Co...) mang trén hdn hop Oxit nhém va
caolanh da dugc nhom nghién ctu ché tao va
thtr nghiém trudc nay to ra thich hop véi nhiém
vu nay véi do chuyén hoa CO va hydrocarbon
dat 100% & nhiét do trén 300°C, tc do thé tich
VVH trén 10.000 h”'. Ngoai ra ciing co thé

dung xtc tac 6xy hoa trén co sO perovskites

© 100

3

Conversion de NO, NOx, C H (%)

Al O (gamma) RSTP 7/11
2 3

400°C 795%  96%

hodc mdt sb xtc tac trén co s dat hiém nhu
M/Ce-Zr (M=Co, Pd...).

b/ Xic tac khir NOx trong diéu kién c6 oxy
va hydrocarbon: nhom nghién ctru ching t6i da
thanh cong trong viéc tim ra mdt loai xuc tac
¢6 goi tén 1a Amma trén co s& chit mang la
0xit nhoém, dady lae xuuc tauc thich hoip fied
keat hoip voui xutc tatic oaxy houa noui trean
ched tajo ra Pot xuuc tatuc x60 lyu khi thadi
catc log fioat ratic, chiung c6 kha nang chuyén
hoa téi 98% NOx thanh N, & nhiét d§ trén
450°C, v6i toc do thé tich VVH trén 20.000 h

nhw két qua thi nghiém chi ra trén Hinh 1:

- 600

- 500

482°C 7 température

1
w
o
o
alnjeladwsa)

200
S

- 100

0.3 0.4

temps (h)

Hinh 1. Bién thién cua do chuyén hoa NOx thanh N, theo nhiét d6 trong diéu kién TPSR (phan img theo chuong

trinh nhiét d¢)
VVH=22.000 h™'; Cyyc = 1900 ppm; Cnox= 340 ppm; Co, = 8% (thé tich)

Pay la xuc tac khur thich hop dé dem di két
hop v6i xtc tac 6xy hod noi trén ché tao ra Pot

xtic tac xtr ly khi thai cho céc 16 dt rac.

¢/ Nguyén ly két hop hai loai xuc tac trong
Pot xtc tac:

Diéu dang phai luu y 1a trong khi thai cia
16 @6t rac tdn tai ca chit khu (CO,
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hydrocarbon) va NOx; NOx s€ dugc chuyén
hod véi hiéu suat cao nht & nhiét o ma & d6
néu co6 mat xuc tac 6xy hoa s& khong con CO
va hydrocarbon. Vi vy phai b tri 16p xtic tac
oxy hoa sau 16p xtc tac khr.

- Phan g deNOx dugc thuc hién khi co
mat chit khir (HC, CO, H,, alcohol, NHj...),

néu trong khi thai lugng chat khir trén khong

du thi phai cung cip bo sung bang cach dua khi
HC tir bén ngoai vao va luong chat khir du nay
phai dugc 6xy hod hoan toan sau khi di qua 16p
xUc tac 6xy hoa ctia Pot xuc tac.

Nghién ctru thuc hién trén co s& bd tri hai
16p xuc tac ndi tiép trong d6 xuc tac deNOx
tiép xuc v6i khi thai trudce 16p xtc tic 6xy hoa.

Két qué thir nghiém trinh bay trén Hinh 2:

100 +

S
©
T
o
O
x propéne
o
< 0
o
z
>
5 <
o \ /f
- \J
température

2lits superposés TPSR 29/11/00

-1 600

température(°C)

-100 —
0.0 0.2 0.4

06 08 10 12
temps(h)

Hinh 2. Bién thién cua do chuyén hoéa HC, NOx theo nhiét d6 trong diéu kién

sir dung hai 16p xuc tac va cac didu kién phan Gmg néu trong Hinh 1.

Theo Hinh 2, rd rang & nhiét d6 500°C sau
khi di qua hai 16p x@ic tac hiu nhu toan bo khi
NOx va HC di bj chuyén hoa hét thanh CO,,
H,O va N,.

4. THIET KE - CHE TAO POT XUC TAC

Két qua thyc nghiém trén 1a co so dé
chung t6i nghién ctru thiét ké va ché tao Pot
xuc tac xtr 1y khi thai 10 dbt rac y té trong
khuon khé cong trinh nghién ctru khoa hoc do

S¢ Khoa hoc, Cong ngh¢ va Moi truong

TP.HCM chu tri vé viéc nghién ctru ché tao 10
dbt chat thai rén y t& nam 2002 [2].

Chu tao Pot xuc tac duoc trinh bay nhu

trén Hinh 3.
Dbic tinh k¥ thudt co ban ctia Pot xtc tac:

- Nhiét d6 lam viée: 400 + 500°C

- Luu luong dong khi: 700 m*/h

- Nong d6 6xy phai trén 8%
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- Hiéu suit xir Iy dat trén 98%

CAu hinh xuc tac duoc chon 13 cac 6ng
hinh try c6 duong kinh ngoai 15mm, duong
kinh trong 11mm, chiéu cao 15mm. Chat mang
sau khi nung nong trong hai gid' & 500°C dwoc
tAm dung dich nudc cia mudi cac kim loai hoat

dong, siy kho va nung tiép trong moi truong

‘o

khong khi hai gio & 500°C. Cong doan cubi 1a
xuc tac dugce nung trong moi truong khong khi
trong hai gir & 800°C.

Tro luc gy ra bdi cac 16p xuc tac duoc
khic phuc bing 4p sudt 4m tao nén nhd quat
gi6 ¢6 thong sb ky thuat thich hop bd tri Pot

xuc tac.

KY hiéu:

1- Do nhiét do khi vao

2- Ldp vét liéu chiu Itra/cach nhiét
3- Lép xuc tac deNOx

4- Lop xuc tac 6xy hoa

5- Gia d6 xuc tac

Hinh 3. Pot xtc tc xir Iy khoi thai 16 dbt rac thai

5. KET LUAN

Tir nhimng két qua nghién ctru co ban trong
phong thi nghiém, hinh thanh co s& khoa hoc
dé thiét ké ché tao Pot xuc tac xir Iy khi thai 10
dbt rac. Pot xuc tac duge cu tao gém hai 16p
xuc tac duge bd tri ndi tiép: phia trudce 1a 16p
xuc tdc khir NOx (deNOx) va phia sau la 16p

xuc tac 6xy hoa. Véi cach bd tri xic tac hop 1y

trén dﬁ”)ng thoi voi viée tdn dung chét khtr c6
sin trong thanh phin khi thai cho phép ddng
thoi loai bé hoan toan cic chit 6 nhiém nhu
CO, HC va NOx.

Pay la mét trong nhitng nghién ctru cia
nhém ma két qua cua né da duoc tmg dung vao
thuc tién, mang ¥ nghia khoa hoc va thyc tién
cao trong linh vuc xir Iy 6 nhiém - bao vé moi

truong.
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CATALYSTS TO TREAT POLLUTION GASES OF THE INCINERATORS

Le Van Lu®”, Le Van Tiep®
(1) University of technology — VNU HCM

(2)Material sciences sub-institute in ho chi minh city

ABSTRACT: Incineration is a useful way to treat industrial and medical waste. However, the

combustion process in the incinerators can produce many toxic gases like nitrogen oxides (NOx),

monoxide carbon (CO), hydro cacbon (HC).

In this paper we present the study and design of the deNOx and oxidation catalyst system, which

can be used to treat pollution gases NOx, CO, HC that are produced in the incinerators. The study

results show good prospect for applying the treatment system in Vietnam industry..

Keywords: Incinerators, deNOx and oxidation catalysts

[1].

[2].

[3].

[4].

TAI LIEU THAM KHAO

L€ Van Lw, Bai giang nguyén ly lo
cong nghiép, Truong Pai hoc Bach
khoa, PHQg-HCM, (1998).

Lé Van Lit va cac cong su, Thiét ké 1o
dot rac y té 30kg/h, D& tai cia S
Khoa hoc, Cong nghé va Moéi truong
TP.HCM (2002).

Lé Van Tiép va cac cong sy, Pé tai
nghién ciu KH cdap Trung tim
KHTN&CNQG, da nghiém thu nam
2000.

Lé Van Tiép — Két qua nghién cuu tai
DPai hoc Paris 6 — Cong Hoa Phap,
(2000).

[5].

[6].

[7].

[8].

Lé Vin Tiép, Cdc két qua nghién ciru
vé qud trinh deNOx, Paris, (2000-
2001).

Calvin R. Brunner, Hazardous Waste
Incineration, Mc Graw-Hill Book
Company, (1980).

Charles N. Satterfield, Heterogeneous
Catalysis in Practice, Mc Graw-Hill
Book Company, (1980).

Guest Editor: J.W. Geus, Catalysis
Today, Vol.47, Nos. 1-4, (1999).

Trang 23





