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ABSTRACT
A systeme for industrial waste gas treatment with various capacity has been designed and applied
in the HCMC Pharmaceutical Packaging Joint Stock Compagny (PPC). It worked efficiency since over
2 years. The catalyst used for this systeme has suitable morphology and hight stability in work.
The news catalysts of deep oxidation in base of mixte active phase (Co+Pt, Cu+Pt) having hight
activity at low temperature heve been prepared and tested in toluene total oxidation. The catalysts

contained Ag have a high deNOxX activity in present of propyle reductor.

1. MO DAU

Monoxit carbon (CO), NOx va cac hgp chat
hitu co bay hoi (VOC) 1a nhiing chat 6 nhiém
doc phé bién trong cdc khi thii cong nghiép
(cdc nha may, 10 dot rac, 10 gém sit) va khi thai
tlr cdc phuong tién giao thong van tai (dong co
dot trong). Bién phap hitu hiéu dé loai bd cic
khi doc nay nham bao vé mai trudng 1a chuyén
hod hoan toan chiing thanh cac chit khong doc
(CO,, N,) 16i dé dang chuyén ho4 tié€p thanh
cac chat khong 06 nhiém bang phuong phap
truyén thong (hap thu). Vi thé€, chia khod cta
van dé nam & chd nang cao hiéu xuat phan tng
chuyén hod CO, NOx va VOC trong nhiing
diéu kién khong qué khac nghiét va khong phai
qud tiéu ton nang lugng dé gia nhiét. Phan ting
oxi hoda xdc tdc va phan dng deNOx duoc
nghién cttu tir lau cho muc dich nay [1- 4].

C6 nhiéu thanh cong trong nghién ctu da duoc
ap dung hiéu qua vao thuc t€ san xuat dé chong
6 nhiém moi trudong [5 -7]. Tuy nhién, theo tiéu
chi nang cao hiéu xu4t phan ting va giam thiéu
tiéu hao nang lugng con can nhiéu nghién ciu
cai tién qud trinh théng qua cai tién xdc tdc va
phan tng xic tdc. Cong trinh nay duogc thuc
hién nham vao muc tiéu d6. Bén canh do, thiét

ké& ché tao va dua vao st dung hé xu 1y khi thai
cong nghiép c6 cong xuat 16n ciing 1a nhiém vu
cép bach cua cac nha khoa hoc trong giai doan
phat trién kinh t€ hién nay cuia dat nudc. Chiing
toi s€ trinh bay mot hé thong xtr 1y khi thai
cong nghiép da dua vao st dung hiéu qua ti
hon hai nam nay nhu mot vi du cho kha nang
ing dung trién khai ctia dé tai.

2. THUC NGHIEM, KET QUA VA
THAO LUAN

2.1 Hé théng xir 1y khi thai cong nghiép

Thiét k&€ hé thong xr 1y khi thai cong nghiép
bing phan ting xtc tdc khong phai 1a van dé
mdéi. Da c¢6 nhiéu cong trinh cong bo cua nudc
ngoai lién quan dén viéc nay [8-11]. Trén co s&
tham khao céc tai liéu do, chiing toi da két hop
v6i Dai hoc Bach khoa tpHCM thiét ké ché tao
thanh cong hé thong x{ 1y khi thai cho Cong ty
Bao bi Dugc TP.HCM (89 Nguyén Dinh Chiéu,
Q. Phd nhuan — TP.HCM) xur ly khéi thai tir 10
sdy san phdm son in bao bi kim loai (VOC)
cong xudt 10000 m*/h [12]. Phoi canh hé thong
duoc trinh bay trén hinh 1.



PG CI THONG XU LORBONG KO VoG .
Hinh 1. Hé thong xur Iy khi thai tai Cty Bao bi
Dugc TP.HCM (2002)

Hé théng c6 thé 1am viéc lién tuc nhiéu giv, gia
nhiét bang gas (10L/h), nong do chat 6 nhiém
VOC = 8000ppm, nhiét do khi thai 150°C, nhiét
do khi da xir Iy 120°C, luu lwong 10000 m’/h.
Thoi gian song cla xtc tac (hiéu xuat chuyén
hod >95%): 2 nam. Dung tich pot xtc téc: 1m’.
Phan trao déi nhiét gitp ti€t kiém nhién liéu va
lam nguoi khi da xt 1y.

Diéu can chu y 1a cau hinh xic tic dung cho
cac hé thong kiéu ndy phai ddp tng cdc yéu
cau vé do bén co, bén nhiét, gay luc can toi
thiéu. Hai loai cAu hinh ma ching toi da
nghién ctu ché tao cho muc dich nay duoc
trinh bay trong hinh 2.

Hinh 2. Cau hinh xic tdc t'ng dung cho xtt ly
khi thdi cong nghiép

Hé thong xit 1y khi s& don gidn hon khi nhiét
d6 khi thdi di cao cho phdn dng oxy hod
hoan toan va nhiét sinh ra ctia phan ng dang
ké khi ham lugng chit 6 nhiém cao. Nhu vay
chi phi dau tu sé gidm ddng ké.

Hé thong xit Iy khi nay c6 thé 4p dung cho xi
ly khi thdi c6 thanh phin chit 6 nhiém rat
khdc nhau: CO, VOC, NOx (riéng 1& hay hdn
hgp). Van dé 1a b tri xidc tidc hgp ly. Chiing
t6i dd dua ra 4p dung k§ thuat phdi hgp nhiéu
loai xudc tdc khdac nhau trong pot xic téc.
DPong thdi dé€ xi 1y khi thdi hdn hdp c6 chita
cidc khi 6 nhiém khong chuyén hod dugc
bing phdn ng xic tic (vi du HCI, SOs...)
chiing t6i 4p dung sy k&t hgp hé thdng nay
vdi hé hdp thu bing cic dung dich (ching
han NaOH, sita vdi...). Tém lai diy la hé
thong xt 1y khi kha linh dong c6 thé diing cho
nhiéu ddi tugng khac nhau.

2.2 M0t so hé xiic tac oxy hoa - khir méi
2.2.1 Xic tac oxy hoa:

Céac xic tic 5% CuO/y-ALLOs, 5% Co,05/y-
AL Os, 0,2% Pt/y-Al,O3, 5%CuO+0,2% Pt/y-
AL O3, 5%C0,0:4+0,2% Pt/g-Al,0; da dugc
diéu ché& bing phuong phip tim céc tién chat
nitrat ddng, cobalt va H,PtClg 1én oxit nhom
gamma ch& tao tr hydroxyt nhom cong
nghiép Tan Binh (v6i xic tic kép Pt-Cu, Pt-
Co thi tim 14an lugt) sau d6 nung phan huy
trong khong khi & 500°C. Xic tic perovskite
(LaMnO; va LaAgMnOs) dugc diéu ché bing
phuong phép sol-gen tir phiic citrat.

Cdc xtc tdc dugc thi nghiém hoat tinh oxy
hod trong phdn Gng oxy hod toluen vdi cdc
diéu kién thi nghiém nhu sau:



- T4t cd cdc xtc tdc trude khi do hoat tinh
dugc hoat héa trong dong khong khi & 500°C
trong 2 gid.

- Khéi lugng xiic tdc thit nghiém : m =
120 mg

- Thé tich xic tdc : V=0,16 ml

- Dong N2 suc qua binh chira toluen gitt §
00C, 1 atm: 1,8 lit/gis

- Dong khong khi tron v6i dongN2 chita
hai toluen 1a 3,2 lit/giG

- Dong téng : 5 lit/gid

- T6c dd thé tich : SV = 30000 h-1

- Khdo st phan tng tir 1000C t6i 4000C

- T8¢ do6 ting nhiét do : 30C/phiit
K&t qua thlt nghiém dugc tom tdt trong cdc
hinh 3, 4, 5 duéi day.
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Hinh 3. Bi€n thién ctia @6 chuyén hod toluen
thanh CO, va H,O theo nhiét 4§ phan tng
trén xuc tac CuO, Pt va Pt-Cu
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Hinh 4. Bién thién ctia do chuyén ho4 toluen
thanh CO, va H,O theo nhiét do phan tng trén
xuc tac oxit cobalt, Pt va Pt-Co
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Hinh 5. Bién thién ctia do chuyén ho4 toluen
thanh CO, va H,O theo nhiét do phan tng trén
cdc xtc tac perovskite

Nhin chung, cdc xuc tdc déu co hoat tinh oxy
hod kha cao, nhiét do light-off déu dudi 350°C.
Diéu ddng chi y 1a thém oxit dong, hoat tinh
xtic tic trén co s& platinum bi gidm déng ké
trong khi thém cobalt lai cho hiéu ting positif,
hoat tinh xtc tdc tang lén dot bién. C6 thé da
c6 tuong tac dién tir gitta Cobalt va Platinum
lam tang do phan tén ctia Pt, dong thoi thay doi
tinh chat cta hé dién tir chung dan dén ting
kha nang oxy hod.

Trén xtc tac perovskite va perovskite bién tinh
bing bac, hoat tinh do dugc (hinh 5) tuwong tu
nhu cdc xic tic CuO, Co;0,, va Pt. Kha nang
oxy hoa duong nhu giam di mot chiit khi thém



bac vao pha hoat dong. Diéu nay tuong tu nhu
trudng hop xtc tdc Pt-CuO nhung khong rd HEARIALO, Nok No
bang. 1400 —_——
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2.2.2 Xuc tac deNOx
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Cic xdc tac: 1, 2, 3 % Ag/Al,Os, diéu ché bang
phuong phdp tdim dung dich nitrat bac lén oxit
nhom sau d6 nung phan huy 6 500° trong e o]

khong khi. Xic tic Ag  perovskite LT e T
(Lay;AgysMn0O;) dugc diéu ché bang phuong
phdp sol-gel tuong tu cdch diéu ché perovskite
LaMnO;, trong d6 mot phan nitrat lantanum
dugc thay thé€ bang nitrat bac.

Hinh 6. TPSR trén xic tdc 1% Ag/y-ALLOs;

2%Ag/ALO,
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Cic xdc tac Pt/chdt mang, LaMnO,;, CuO-
Pt/Al1,0; ciing dugc thlr nghiém trong phan tng
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Céc diéu kién tién hanh phan ing deNOx dugc
tom tét duéi dﬁy: 4004
- Tat ca cdc xidc tac trudc khi do hoat tinh 200
duoc hoat héa trong dong khong khi & 500°C 0
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- Khéi luong xic tac thir nghiém : m = 120
g ne s Hinh 7. TPSR trén xtic tic 2%Ag/ y-ALO;
- Thé tich xic tdc : V = 0,16 ml
- Khéo sat phan dng tir nhiét do phong téi AYALO o o
500°C ’ M

- Téc do tang nhiét do : 10°C/phiit
- Hon hop phén ting bao gom:
340 ppm NOx (308 ppm NO + 32 ppm NO,)
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- Luu lugng dong phan tng : 15 1it/gio (250 £ w0l 2
ml/phtit)
- Toc do thé tich : SV =93750 h'! 200 100
- Téc do tang nhiét do : 100C/phuit o SE— ; o o
- Su bién thién néng do hén hop phan tng va T e
san pham sinh ra dugc ghi nhan lién tuc méi 5
gidy trén thiét bi phan tich Siemens chuyén Hinh 8. TPSR trén xic tdc 3%Ag/ y-Al,03

dung cho nghién ctu deNOx.

K&t qué khao sat hoat tinh deNOx clia cac xtc
tac Ag/g-Al,O; (1, 2, 3% Ag ) dugc trinh bay
trén cdc hinh 6, 7, 8, 9. Cac thi nghiém thu
nghiém xic tac ti€n hanh theo phuong phap
TPSR (Temperature Programmed Surface
Reaction)

e Trén cac xuc tic Ag/g-Al,O,



Chuyén héa NOx theo lugng Ag

100 T T T T d 100

Do chuyén héa NOx (%)
L
IS
8
(%) XON ®oY u2knyo 0@

T T T T
300 350 400 450 500 550

Nhiét d6 ('C)

Hinh 9. So sdnh chuyén hod NOx theo ham
lugng Ag trong xtc tic

Nhin chung cic xic tic bac mang trén oxit
nhom 12 nhitng xtc tdc cho do chuyén hod
NOx rit cao trong ving nhiét do 400-500°C.
Diéu ding dé y & day I1a ham luong t6i wu (d6i
v6i nhiét do phan tng va hiéu xuat chuyén hoa
NOx) ctia Ag trong pha hoat dong 1a 2% tring
hgp v6i phat hién trong nghién citu rongen vé
su tao thanh hop kim Ag-Al chi trén mau nay
(cdc mau c6 ham luong khac khong quan sat
duoc). Nhu vay rat c6 thé hop kim (hoac
spinel) Ag-Al la pha hoat dong tot nhat cua
xuc tac bac trong phan tng DeNOx.

o Lay;AgosMnO;

Trong khi cic xic tidc c6 hoat tinh cao trong
phan tng oxy hod hydrocacbon (Pt/chat mang,
LaMnO,, CuO-Pt/Al,0;) khong thé hién hoic
thé hién yéu vé kha nang deNOx cdc xiic tdc c6
kha nang oxy hod trung binh hoac yéu lai la
nhitng xuc tdc deNOx rat tot. Su bién tinh
perovskite biang bac - mot nguyén t6 c6 tinh
oxy hod chon loc dem lai mdt hiéu qua that tét.
Hiéu xuét phan tng DeNOx dat dugc trén 90%
& nhiét do khoang 450°°. Trén xtc tic niy c6
thé quan sit rat rd co ché phan tng da néu
trong cong trinh truéc day: sy hoat hod
hydrocacbon bang oxy hoé chon loc 1a mot yéu
cau hét stc quan trong va can thiét doi véi xidc
tac DeNOx. Bac chinh 1a mot tic nhan thoa
man yéu ciu nay.
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Hinh 10. Gidn d6 TPSR phdn itng DeNOx
trén xudc tdc perovskite bi€n tinh biang bac

C6 thé tam thdi két luan vé xic tic cho phan
trng khit oxit nitd (DeNOx) nhu sau:

1) Mot sd xtic tdc oxy hod c6 hoat tinh
DeNOx néu hoat tinh oxy hod cda chiing
khong qué cao. Nhu vy, cdc xidc tdc oxy hod
chon loc — nhu xtc tdc chia bac - rit c6 thé
1a nhitng xtc tdc c6 hoat tinh DeNOx cao.

2) Khd ning DeNOx ctia xic tic cd
lién quan chit ché v6i khd ning hip phu hoat
hod hydrocacbon (chat khit cdc oxit nito).
Nghién cttu siu vé khd ning hip phu hoat
hod hydrocacbon 12 con dudng din téi viéc
gidm nhiét dd ctia phan tng DeNOx.

3) Xiic tdc c6 bac, thé hién khd ning
DeNOx rit cao, nhat 1a xdc tic diéu ché& véi
ham lugng bac thich hgp dé tao ra hgp kim
hoic spinel Ag-Al. Pay 1a trién vong clia mot
th& hé xtc tdc DeNOx tng dung.

3. KETLUAN

Lin diu tién & Viét nam, mot hé xi 1y khi
thdi cong nghiép cong xuat vira va 16n c6 st
dung xtc tdc dd dugc dng dung cé hiéu qua
trong thyc t&€ gép phan gidi quyé&t 6 nhiém
khong khi do sdn xud't cong nghiép giy nén.
Hé x® ly nay rat ré so véi gid thanh cdc hé
XU 1y cling cOng xuat clia nudc ngoai.



Nghién cttu ch€ tao cédc xiic tic cho oxy hod
cdc hgp chit hitu co bay hdi (VOC) va kht
hod cédc oxit nitd (NOx) nhim muc dich @ng
dung mot cdch ¢6 hiéu qud cdc hé thdng, quy
trinh x& 1y khi thdi cong nghiép chita cdc chat
6 nhiém néi trén. Hiéu qua nay bao gém cd
hiéu xudt x{ Iy va tiéu ton ning lugng cho sy
chuyén hod cidc chdt 6 nhiém thanh nhitng
chat khong 6 nhiém (vi du N, va H,0) hoic
cdc chit 6 nhiém khdng doc va dé xi 1y hon
(chﬁng han CO,). Chinh vi th&, tim ra cdc
chi't xtc tdc c¢6 hoat tinh cao & cdc nhiét do
cang thdp cang tot, én dinh, bén cd, bén
nhiét, thdi gian s6ng dai, c6 ciAu hinh thich
hgp cho xt Iy luvu lugng khi 16n va gid thanh

ha 1a muc dich cla cdng trinh nay.

Chiing t6i di thanh cong trong viéc ch€ tao
chi't mang oxit nhdm dang gamma c6 bé mit
riéng I16n tr nguyén li€u cong nghiép sin cé.
Pay 12 chit mang phd bi€n va quan trong cho
xdc tdc xt 1y khi thdi va xdc tdc cho nhiéu
nganh cong nghé khac.

Chiing tdi cling thanh cong trong viéc ché tao
chit mang xiic tic dang monolit c6 bé riéng
mit 16n, bén co, bén nhiét, do thong thodng
cao (tranh lyc cdn trong cdc hé thong x& ly
khi)... tr cac loai vat liéu khac nhau dic biét
viéc st dung bentonit va cao lanh la céc
nguyén liéu ré tién, sin c6 & Viét nam rat c6
1gi cho viéc ch€ tao v6i khdi lugng 16n gid
thanh ré.

K§ thuit ché tao cdc xtic tic mang, dic biét
l1a cdc pha hoat dong rdt khé dua 1én chat
mang nhu perovskite, OMS... ciing 1a mot
thanh cong d6i v6i viéc ché tao céc xic tic

Ung dung.

Cdc xdc tdc trén cd s§ perovskite, platin, oxit
kim loai chuyén ti€p, xiic tic c6 pha hoat
dong hdn hop 1a nhitng xiic tic oxy hod siu
rat hoat dong. Pic biét cdc hé xiic tic Co-

Pt/Al,O; va Pt/perovskite, 1a nhitng hé xtc
tdc c6 hoat tinh oxy hod rit cao & nhiét do
thap. Pay sé la nhitng xic tdc c6 hiéu qua
cao va nhiéu hita hen trong cong tic trién
khai @ng dung x& 1y khi thai cong nghiép.
Hiéu qua cda sy két hgp giita kim loai quy
(platinic, vang...) trong viéc niang cao hoat
tinh oxy hod cua xdc tic 1a mdt hién tugng
khoa hoc rat thd vi, s& dugc nghién ciu siu
khi ti€n hanh khdo sidt cdc hé xic tic nano
trén co s§ vang (dé tai nghién cifu cd ban clia
ching t6i ding ky cho nhitng nim 2005-
2006).

Thanh cdng trong nghién cttu xic tdc oxy hod
sdu VOC cda dé tai nay 1a tién dé thuan lgi
cho viéc nghién ctu quy trinh xic tdc thi€u
huy an toan diu bi€n thé (PCB) ma ching tdi
ti€n hanh trong hai nim 2005-2006 (dé tai
cap Vién Khoa hoc va Cong nghé Viét Nam).

Viéc phdt hién ra hoat tinh DeNOx cao cla
xtc tdc perovskite bi€n tinh biing bac va xic
tdc bac mang trén oxit nhém & viing 450°°
cho thay:

- C6 thé mot 1an nita chitng t3 1y thuyé&t
vé bidn chit da chic ning cla xic tic
DeNOx. Mot xic tdc ¢6 hiéu qua cho phan
tng DeNOx phai la mot xidc tic oxy hod
khong qud manh.

- Bac la mdt nguyén t& quan trong trong
ché€ tao xtc tic DeNOx c6 hoat tinh cao trén
cdc chat mang khdc nhau (oxit nhdm,
perovskite...). Luu y ring nguyén t§ ndy
dugc st dung rit phd bién @€ ché tao cdc xic
tdc oxy hod chon loc cdc hydrocacbon. 0 day
c6 sy lién hé mat thi€t giita kha ning hoat
hod hydrocacbon thanh hgp chit oxygéné va
hoat tinh DeNOx cla xidc tic ma cd ché da
dugc chiing t6i va nhiéu tic gid khdc dua ra
truSe day.

- Khda nidng hip phu hoat hod
hydrocacbon cda chat xtc tic 1a mot yéu &



quan trong can luu y dé€ c6 thé ché tao céc
xtic tic DeNOx 1am viéc & nhiét d thap.

- Song song v@i viéc phat hién ra xic
tdc amma trén co s oxit nhom rat hoat dong
trong phdn tng DeNOx & vung nhiét do
500°C, viéc ch€ tao ra xic tic Ag-perovskite
va Ag-Al,O; hoat dong & nhiét do thap hon,
g6p phian da dang hod céc xic tidc cho ting
dung tri€n khai trong tuong lai.
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