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ABSTRACT

Internal ~ combustion engine-powered  automobiles
are significant sources of carbon dioxide (CO2) and
toxic components such as carbon monoxide (CO), hydrocarbons
(HC), nitrogen oxides (NOx), aldehydes, and particulate matter
(PM). Many countries around the world have adopted
increasingly stringent standards to limit these harmful
emissions. In order to meet these standards and work
towards  environmental protection, modern vehicles
have  implemented  various technologies to significantly
reduce engine emissions. These technologies can be
categorized into three main groups: engine structure, fuel
usage, and exhaust gas aftertreatment. This article focused on
the exhaust gas aftertreatment technologies used in modern
automobiles, as well as research on exhaust gas
aftertreatment systems in Vietnam.

TOM TAT

Phuong tién 6 t6 sir dung dong co dot trong la nguon phdt
thai dang ké khi cacbonnic (CO3) va cdc thanh phan déc hai
nhw cacbon oxit (CO), hydro cacbon (HC), cdc Oxit nito
(NO,), aldéhit, chat thai dang hat (PM),... Hién nay nhiéu niéc
trén thé giGi di dwa ra cdc tiéu chudn ngdt nghéo nham kiém
sodt ham lwong cdc chat doc hai trén. Pé dip ing cdc tiéu
chudn nay va hwéng t6i muc tiéu bdo vé méi trwong, cdc
phirong tién hién dai da dwoc g dung nhiéu cong nghé givp
giam thiéu déang ké phat thai tiv dong co. Cdc cong nghé nay
¢ thé dwoc chia thanh ba nhém chinh gom nhém cong nghé
lién quan dén két cau dong co, nhién liéu sir dung va xir Iy khi
thai. Bai bdo nay tdp trung trinh bay vé cong nghé xir 1y khi thai
trén 6 té hién dai ciing nhw mot s6 két qua nghién ciru, thiét ké
va ché tao hé thong xir Iy khi thai tai Viét Nam.
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1. GIOI THIEU

Phuong tién 6 t6 sir dung dong co ddt trong
dong vai tro quan trong trong linh vuc giao
thong van tai. Tuy nhién bén canh d6, su phat
trién cua nén cong nghiép 6 to ciing mang tGi
nhitng tac dong ti€u cuc tdi moi truong, xa hoi
va con ngudi, trong d6 bao gdm nhing vin dé
nhu st dung luong 16n ngudn nhién lidu gbc
khoang dang c6 xu hudng can kiét va khi thai tir
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6 t6 co chira nhidu thanh phan doc hai. V& cic
thanh phan trong khi thai, c6 thé thdy thanh phan
cha yéu trong khi thai gdm khi N, CO,, nudc
va mot phan 6 xy, khi tro va mot phan nho céc
chit doc hai nhu CO, HC, NOx, chat thai dang
hat (Particultaec Matter — PM). D6i v6i dong co
xang ty 1& cac chat doc hai chiém khoang 0.9%
va trong dong co diesel chiém khoang 0.09 % vé
khéi lwong (Hinh 1) [1].
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Hinh 1. Ty 1¢ cac thanh phén trong khi thai chwa xit 1y [1]

Céac chat doc hai trong khi thai dugc hinh
thanh béi nhidu co ché khac nhau trong d6 chu
yéu 1a do qua trinh trinh bay hoi nhién liéu va
hoa tron hén hop khéong ly twong dan téi qua
trinh chay khong triét dé va do qua trinh chay
gdy ra nhiing vung c¢d nhiét dg cao [2],... Thanh
phan HC duoc hinh thanh tir nhién liéu khong
dugc chiy do bi nén vao céc khe ké trong budng
chay, chua kip bay hoi hozc bi hap thu béi mang
dau trén thanh xylanh hodc nhitng ving nhiét 4o
thép dudi nhiét d§ chay cua nhién li¢u va mot
phan tir ddu béi tron. Thanh phan CO ciing dugc
hinh thanh trong qua trinh nhién li¢u chay khong
hoan toan do thiéu 6 xy. Trong budng chay cang
nhiéu khu vuc thiéu 6 xy thi ham lugng CO
trong khi thai cang cao. Qua trinh hoa trén hén
hop khong dong déu, ton tai nhiéu ving hdn hop
dam nhu qua trinh hinh thanh hén hgp trong
dong co diesel con gay ra hién tugng nhiét phan
mot luwgng nhién li€u va tao thanh mugi than.
Cac hat mugi than nay cung mot sb cac dang hat
khac (mudi sunphat, thanh phan ning hodc chat

phu gia trong dau béi tron,...) trong khi thai
duogc thu gom trén giéy loc & nhiét @6 dudi
51,7°C ¢ diéu kién pha lodng phu hop dugc goi
chat thai dang hat [3]. Tuy nhién, ¢ nhitng ving
hoa khi 1y tuéng, moi chat chay triét dé tao ra
nhié¢t lugng 16n va nhiét d6 cao, day la diéu kién
thun loi dé hinh thanh NO, theo chudi
Zeldovich [2].

Cung véi khi CO,, san pham chinh cua qua
trinh chay nhién lidu gbc khoang, cic chat doc
hai trén mac du chiém ty 1& nho trong tong lugng
khi thai, tuy nhién c6 tac dong dang ké t6i st
khoe con nguoi [1],[3],[4]. Khi CO; 1a mdt trong
cac khi gdy hi€u trng nha kinh, c6 vai tro chinh
trong viéc lam ting nhiét d6 méi truong. Dé
giam CO,, cac phuong tién 6 to hién dai dang
hudng tdi st dung cac loai nhién li¢u sach, nang
cao chat lugng qua trinh chay va hiéu suit
chuyén d6i ning lugng cua dong co, nang cao
hiéu suét hé théng truyén dong, t8i wu hinh dang
khi dong hoc va ky nang lai xe tiét kiém nhién
liéu. Phat thai CO khi di vao hé thong ho hip co
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thé két hop véi sit trong sic t cua mau tao
thanh mot hop chét ngan can qua trinh hap thu
0 xy cua hemoglobin trong mau, lam giam kha
ning cung cap oxy cho cac té bao trong co thé.
Chi véi mot ham lwong nho CO ciing c6 thé gay
nguy hiém cho strc khoe con nguoi. Thanh phan
HC c¢6 nhiéu loai v6i mirc d6 doc hai khac nhau,
vi du nhu parafin va naphtalin c¢6 thé coi 1a vo
hai nhung céac loai hydrdé cacbon thom thuong
rat doc, cé thé giy ung thu. Bén canh dé HC
trong khi quyén 13 mot thanh phan co béan tao
thanh suong mu gy tac hai cho mat va niém
mac duong ho hap. Phat thai dang hat PM
thuong duogc phan loai theo duong kinh khi
dong, bao g6m PM10 (céc hat c6 duong kinh khi
dong < 10um), PM2.5 (duong kinh khi dong
<2.5 um), PMO.1 (duong kinh khi ddng < 0.1 um)
va céc hat nano (duong kinh khi dong < 50 nm).
Céac hat PM thuong chira nhan cacbon va céac
hop chit HC, mudi sunphat bam xung quanh khi
di vao duong ho hép gy viém nhiém va ung thu.
Cac hat co kich thudc cang nho thi cang c¢6 kha
nang di sau vao trong phéi, tham chi véi cac hat
¢6 kich thudc nano cé thé xdm nhap vao mau va
ludn chuyén dén cac vi tri khac nhau trong co
thé. Thanh phan NOy (2dm chu yéu NO va NO»)
trong khi thai gy kich ing duong hé hip, niém
mac mat va gop phan gdy mua a xit. Ddng thoi,
NO, ciing 1a mot thanh phan co ban giy ra
swong mu va hinh thanh 16p 6z6n trén mat dat.
Vi cac tac dong tiéu cuc trén, nhiéu nudc
trén thé gidi dd dua ra cac tiéu chuan nham han
ché luong phat thai tir phuong tién [5]. O Chau
Au, tiéu chuan khi thai Euro 1 dwoc ap dung tir
nam 1992, sau dé trung binh tur 4-5 nam tiéu
chuan dugc nang 1én mdt mirc va tir nam 2014
dén nay da 4p dung tiéu chudn Euro 6. Tiéu
chuan Euro 7 hién dang dugc Chau Au xdy dung
[6]. O My, tiéu chuén lién bang Tier 1 duoc
thong qua nam 1994 va lan luot Tier 2 nim

1999, Tier 3 nam 2014. Bén canh d6 con c¢6 tiéu
chuin cua bang California bao gom cédc 3 bd
LEV [, LEV Il va LEV III quy dinh ngat ngh¢o
hon so vé6i tiéu chuan lién bang. O khu vuc
Pong Nam A, Théi Lan di 4p dung tiéu chuan
Euro 1 nam 1997 va dén nam 2012 4p dung Euro
4; Singapore ap dung Euro 6 nam 2018 [5]. O
Viét Nam, theo quyét dinh s6 49/2011/QD-TTg
vé viéc quy dinh 16 trinh ap dung tiéu chuan khi
thai ddi véi xe 6 t6, xe md to hai banh san xuat,
lap rap va nhap khau mdi, tiéu chuan khi thai
muc 4 dugc ap dung tir ngay 01 thang 01 nam
2017 va tiéu chuan khi thai mirc 5 tir ngay 01
thang 01 nam 2022 [7].

D¢ dép tng céc tiéu chuan khi thai ngay cang
cao, dén nay da c6 nhiéu giai phap ap dung trén
phuong tién 6 t6 dé giam thiéu cac chat doc hai
bao gdm hudng sir dung nhién liéu thay thé [8],
hudng lién quan dén cong nghé va két ciu dong
co va huéng xu 1y xuc tac khi thai. Phan tiép
theo tap trung trinh bay cac cong nghé giam phat
thai bang xir ly khi thai.

2. PHUONG PHAP

Nghién cuu nay thyc hién thep phuong
phap dinh tinh qua viéc tong hop cac tai liéu cac
lién quan.
3. KET QUA VA THAO LUAN
3.1 Cong nghé giam phat thai bang xir ly
khi thai
3.1.1 Cong nghé xir Iy khi thai doi véi dong
co xang

Ba thanh phan doc hai trong khi thai dong co
xang duoc kiém so4t trong tiéu chuan gébm CO,
HC va NO,. Véi dic diém nong do 6 xy trong
khi thai thuong xap xi bang 1 trong dong co
phun xing dién tir, ¢ thé st dung bd xir 1y xuc
tac dé giam dong thoi ca ba thanh phén trén, con
goi 1a bd xur 1y xtc tic ba duong, véi hiéu sudt
cao t6i trén 90%. Két ciu bo xtr 1y xtc tac ba
duong gom vo, 16p dém va 16 xtc tac (Hinh 2)
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Hinh 2. Két cau bd xir Iy xiic tac ba dwong

Vo6 cua bd xir ly thuong bang thép, gitra vo
va 161 c6 mdt 16p dém bé’mg s¢i vO co hodc phoi
thép dé bu trir gidn nd vi nhiét. Lai bd xic téc
thuong bang gdm rdng hodc thép 14 rat mong
cudn lai dé tao ra cac ranh cho khi thai luu
thong. Bé mit cac ranh trong 16i dugc phu 16p
vt liéu trung gian bang y-ALO; 6 tac dung 1am
tang d6 161 16m ctia bé mit, qua d6 tang dién tich
tiép xuc v6i dong khi thai giup thuc ddy qua
trinh phan ung. Bén trén 16p trung gian 1a 16p
vt liéu xuc tac bang kim loai quy 1a Pt va Rh.
Pt co tac dung xuc tac tang cuong qua trinh 6xy
hoa con Rh tang cuong qua trinh khir. Cac phan
{rmg dién ra trong bo xir 1y xtic tac nhu sau:

- Phan tng 6 xy hoéa CO:

CO+1/20,=C0; (Oxy héa)

CO + H,0 = CO; + H, (Water-gas shift)

- Phan tmg 6 xy hoa HC:

CiHm + (n + m/4) O, = n CO; + m/2 H,O
(Oxy hoa)

CoHm + nH,O = nCO + (n+m/2) H, (Steam
reforming)

- Phan ung kht NO

NO + CO = 1/2 N, + CO, (Khir véi CO)

NO + H,=1/2 N, + H,O (Khu voi Hz)

Dé cac phan tng trén cliing dat hidu suét cao,
lwgng 6 Xy nap vao trong xylanh can vira di dé
d6t chay véi lugng nhién liéu cung cap, khi do
hé s6 du lugng khong khi dat gia tri xap xi 1
(Hinh 3). Do vay, trén duong thai cua dong co
duogc ldp cam bién A dé lay tin hiéu didu khién
luong nhién lidu cung cap cho dong co (Hinh 4).
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Hinh 3. Hiéu suit ciia bd xir 1y xiic tac
ba duwong

Tir tiéu chuan Euro 5, ngoai ba thanh phan
khi néu trén con quy dinh gidi han vé phat thai
hat PM déi véi dong co phun xang truc tiép. Do
d6 bo loc hat PM trong khi thai dong co xang
(Gasoline Particulate Filter -GPF) dd bat dau
dugc tng dung. Két cdu va nguyén Iy hoat dong
cua bd GPF co ban tuong ty nhu bd loc PM cho
dong co diesel s& dugc trinh bay chi tiét & phan
dudi day.

3.1.2 Cong nghé xu Iy khi thai dong co diesel

Déi véi dong co diesel ¢ 4 thanh phan doc
hai dugc kiém soat trong cac tiéu chuin khi thai
gdm CO, HC, NOy va phat thai dang hat PM.
Khac véi khi thai dong co xing, hé sé du lugng

L&ép dém

Hinh 4. Nguyén Iy diéu khién lugng nhién li¢u

cung cap

khong khi trong khi thai dong co diesel luén 16n
hon 1 (luon cé 6 xy trong khi thai) nén thuan lgi
cho qué trinh 6 xy hoa nhung khong phu hop
cho qua trinh khtr cac chat doc hai. Pong thoi
do c6 PM trong khi thai nén qua trinh xur ly cac
thanh ph?ln duoc thuc hién doc lap boi cac bod
xur ly riéng biét.

Xir Iy thanh phan HC va CO:

Dé xir ly thanh phan HC va CO trong khi thai
dong co diesel thuong su dung bd xur ly xuc tac
DOC (Diesel Oxidation Catalyst). Két ciu bo
DOC tuong ty nhu bd xur ly xtc tdc ba duong
ctia dong co xang véi cac phan vo, 16p dém va
161 xtc tac (Hinh 5).

CO,, H20

HC, CO

A L A P . T ] /

Hinh 5. Két cAu bd xir Iy xic tic DOC

Khi thai tr dong co diesel dugc dan qua bo
xuc tic DOC. Dudi tac dung cua cac chat xtic
tac Pt va Pd gitip cho cic phan tmg 6xy héa dién
ra dé dang ngay ca o nhiét do twong d6i thap
(khoang 250°C). Céc phan trng 6xy hoa gom:

HC (dang khi va léng) + O, = CO, + H>O

CO+1/20,=C0O,

Céc hydrd cacbon trong khi thai ddng co cod
thé ¢ dang hoi hodc ngung tu ¢ dang long.
Trong ca hai trang thdi, cdc hydré cacbon déu
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duge 6xy hoa va chuyén thanh CO, va nudc.

Trudong hop khong ¢6 bd DOC, thanh phan

hydr6 cacbon 1ong sé& thai ra ngoai dudi dang
100

PM. Do @6, st dung bd DOC khong nhirng lam
giam dang ké lwong CO, HC ma con lam giam
mdt phan phat thai dang hat PM (Hinh 6).

Khong c6 DOC

C6 DOC

PM HC

co

Hinh 6. Hiéu qua giam phat thai d¢c hai trén dong co diesel ciia bo xuc taic DOC

Xir Iy thanh phan NOx:

Déi véi khi thai dong co ¢ hé sé du luong
khong khi 16n hon 1 nhu khi thai dong co diesel
(hoidc dong co xang phun truc tiép) khong thé sir
dung b xir Iy xtic tac ba duong thong thuong dé
khtr NOx ma phai sir dung b xtr Iy hap thu NOx
trong hon hgp nghéo (NOx Adsorber, Lean NOx
Trap) hodc bg xur ly xuc tac khir NOx (SCR).

(1) Bo xtr ly xtic tac hdp phu NOx (NOx
Adsorber, Lean NOx Trap):

B6 xtr ly hap phu NOy hoat dong theo chu ky
v6i hai giai doan gdm giai doan 6 xy hoa (khi hdn
hop nghéo, hé sé du lwong khong khi 16n) va khir
(khi hdn hop nghéo, hé sé du luong khong khi
16m). Két céu phan 15i va 16p vat liéu trung gian
ctia bo hap phu NOy tuong tu nhu b xtr Iy xtc
tdc ba duong, tuy nhién trén 16p vat li€u trung
gian can co vat lidu dé hap phu NOx trong qué

NO O NO,

. T : < WOy

Diéu kién hdn hop ngheo, mai
trwong O xy hda

trinh 6 xy héa (cac kim loai kiém thé, thuong
dung Ba) va céc chat xuc tac b%mg kim loai quy
(Pt, Rh) thiic ddy qua trinh 6 xy hoa va qué trinh
khir NOy. Nguyén ly hoat dong cua bd nay dugc
chia thanh 5 budc nhu sau (Hinh 7) [9]:

- Qua trinh 6 xy héa NO thanh NO, (trong
diéu kién hdn hop nghéo, méi trudng 6 xy hoa).

- Qué trinh hap phu NO, dudi dang nitrit
hodc nitrat trén bé mat chéat hap phu (trong diéu
kién hon hop nghéo, mdi truong 6 xy hoa).

- Phun chét khir vao dong khi thai, chat khi
thudong su dung c6 thé 1a Hy, CO hoac HC
(nhién licu).

- Giai phong NOy trén bé mat chat hap phu
v6i sy tham gia cia cac chét xuc tac vao dong khi
(trong diéu kién hdn hop giau, moi truong khir).

- Khir NOy thanh N; (trong diéu kién hon
hop giau, moi truong khu).

£, WO

CO, HC)
NO, Hy

Diéu kién hdon hop giau,
moi treong khir

Hinh 7. Qua trinh 6 xy héa va khir trong bd xir Iy hap phu NOx

Vung nhiét do lam vi¢c cua b x1r ly xuc tac
hép phu NO, trong khoang tir 200°C dén 500°C,

hi¢u suét cao nhat thuong & 350-380°C & cao,
c6 thé t&i 80-90% hodc cao hon (Hinh 8) [10].
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Hinh 8. Nhiét d¢ 1am viéc va hiéu suit cia bd xir Iy hap phu NO,

(2) Bo xu ly xtc tdic khir NOx (Selective
Catalytic Reduction-SCR):

B6 xu ly xuc tdc khir NOx (SCR) st dung
dung dich uré 32,5% (con goi la AdBlue) lam
dung dich khu. Két céu phan 15i ciia bo SCR
twong tu nhu cac by xur ly khi thai khac, tuy
nhién trén bé mat 18i phii chdt mang TiO2 va
chét xuc tac V,0s/WO; [11] hodc zeolit [12].
Cac phan ung dién ra trong b SCR nhu sau
(Hinh 9) [13]:

- Dung dich uré dugc phun vao duong thai,
dién ra qué trinh thiy phan dudi diéu kién nhiét
do6 khi thai:

CO(NHz)z + H,O =2NH;5 + CO,

- NH; duoc tao ra dugc hép phu trén bé mat
161 xtic tac va & day xay ra phan ing khir NOy:

Hydrolysis Catalyst

| CONH,), + H,0 —» 2NH, + CO, |

EXHAUST
GAS =i

AdBlue

|2NO + 0, —» 2NO,
injection

|2co0+0, - 20, |
| 4HC + 30, » 2C0, + 2H,0 |
Oxidation Catalyst

8NH; + 6NO, = 7N, + 12H,O

4NH; + 4NO + O, = 4N, + 6H-,O

2NH; + NO + NO, = 2N, + 3H,0

Trong d6 phan tmg cudi cing dién ra nhidu
nhit do khéng yéu cau nhiét d6 cao (<300°C),
do vay dé tang ty 1& NO, trong NOXx, c6 thé st
dung b xtic tdc 6 xy hoda phia trudc by SCR.
Tai day dién ra cac phan img 6 xy hoéa:

2NO + O, =2NO»

2CO + O, =2CO,

4HC + 30, =2CO, + 2H,0O

- Sau khi khir NOy trong bd SCR, néu lugong
NH; con du dugc xir Iy bang bo xuc tac 6 xy
héa phia sau by SCR:

4NH;3 + 302 = 2N, + 6H.0

|8NH,+ 6NO, 7N, +12H,0 |

| 4NH; + 4NO + O; > 4N, + 6H,0 |

| 2NH, + NO + NO, > 2N, + 3H,0 |
SCR Catalyst

[ 4NH, +30, > 2N, + 6H,0 |
Oxidation Catalyst

Hinh 9. Cac phan éng trong b¢ SCR

Hiéu suit khir NOx trong bo SCR phu thude
vao loai chat xuc tac va nhié¢t d¢. Poi vdi phan
16n chat xuc tac 6 xit kim loai, nhiét @0 cho hiu

sudt khir ti uu (t6i trén 90%) trong khoang tir
250°C dén 427°C [14].
Xir Iy thanh phan phdt thai dang hat PM:
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(1) Bo loc PM dang kin (Diesel Particulate
Filter-DPF):

Loi bd loc DPF thudng bang gom xdp dic
tao thanh cac ranh song song nhau theo phuong
doc truc, cac ranh duoc bit mot du so le nhau
(Hinh 10). Vi két ciu nhu vy, toan bo khi thai

Céc hat bi
giir lai

. '!.\ Céc ranh bit mot
> 1 1!// dau so le nhau
3 i

di vao cac ranh cua bo DPF phai di qua cac vach
x6p, céc thanh phan khi s& di qua céc 16 xp con
cac thanh phén dang hat bi gitr lai trén bé mat
véach hodc trén cac 15 x0p do cac hién tugng
khuéch tan, ling dong, hut dinh,... Hiéu qua loc
PM cua by DPF kha cao thuong 16n hon 90%.

© i afwmtes Uiy P ST

Hinh 10. Nguyén Iy va két ciu b loc kin chit thai dang hat DPF

Sau mot thoi gian 1am vide, cac hat PM ling
dong nhiéu 1am tic cac 16 xop va lam 4p suat
trén dudong Ong thai ting cao anh hudng dén
hoat dong va c6 thé gay hu hong dong co. Khi
d6 can thuc hién qua trinh 1am sach loc hay con
201 1a qua trinh tai sinh lgc. Trong qua trinh téi
sinh loc, hat PM léng dong trong bd loc ¢o thé
duge dét chdy bang nhiéu cach khac nhau nhu
nang cao nhiét dd khi thai (phun nhién li€u
mudn di hodc phun va ddt nhién liu trén duong
thai) hodc st dung dién.

(2) Bo loc PM dang h¢é (Flow Through
Filter-FTF hodac Partial Flow Filter-PFF):

Ldi loc gdm céc kénh thong sudt chay song
song dugc tao bdi cac vach loc va cac tam kim
loai xép xen k& nhau. Trén cac tim kim loai
ngudi ta tao ra rat nhi¢u mau 16i 1én 6 tac dung
nhu nhiing chiéc bay, dong khi thai c6 mot phan
di vao cac mau sé bi hudng téi vach loc va cac hat
thai ran s& duoc gitr lai, phan khong va cham véi
cac bay s& theo khe ho di qua bo loc (Hinh 11).
Vi nguyén 1y nhu vay, thoi gian cn phai tai
sinh loc dai hon va ngay ca khi hat PM lang
dong kha nhiéu trong bo loc thi ap suét trén
duong thai cling khong bi tang nhiéu va it anh
huong dén hoat dong cua dong co. Hi€u qua loc
ctia loai loc nay thip, thuong chi khoang 50%.

Hinh 11. Két cau va nguyén Iy bd loc PM dang hé
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3.2 Tinh hinh nghién ctru Ung dung cong
nghé xir ly khi thai trén 6 to
3.2.1 Tinh hinh nghién cuu ung dung cong
nghé xir [y khi thai trén thé gici

Céc tiéu chuan khi thai trén thé gi6i ngay
cang chit ch&, do vAy dén nay hau hét tit ca cac

EURO 1l

—— EURO WV
o

phuong tién sir dung dong co ddt trong & céc
nudce trén thé giGi, dac biét & cac nudc phat trién
(cac nudc khu vuc Chau Au, My, Nhat Ban,...)
déu phai tmg dung cac cong nghé xu 1y khi thai
(Hinh 12).

Hinh 12. Két hop céc giai phap giam phat thai

Déi véi dong co xdng tir mue tiéu chudn khi
thai Euro 4 tré xudng thuong st dung bo xtr Iy
xuc tac ba duong, tir mirc tiéu chuan Euro 5 tré
1én dbi voi dong co phun xidng truc tiép cé thé
phai thém b loc hat PM. béi véi dong co
diesel, qua trinh xu ly khi thai phac tap hon
nhiéu, phai két hop nhiéu b xir Iy ciing véi cac
giai phap khéc lién quan két cau dong co (luan
hoi khi thai, toi wu qua trinh chdy) mdi c¢é thé
dat dugc cdc muc tiéu chuin cao.

4

< S
\,&
S )

NOXx sensor

Mot vi du trén dong co diesel cua hang
BMW dat Euro 6 (Hinh 13) [15] cho théy hé
thdng xtr 1y khi thai bao gdm mot bo xir ly xtic
tac 6 xy héa DOC, mét by xur ly xuc tac khir
NOx doc 1ap (SCR), mét bo xu ly xuic tac kha
NOy tich hop cung véi b loc hat DPF (SCRF)
két hop cing véi giai phap luan hdi khi thai
EGR c6 lam mat.

SCR mixer

o

F
/~_Temperature sensor

SCR dosing module (2)

\‘k
Temperature sensor J
Particle sensor
SCR catalytic converter

Hinh 13. Hé thong xir 1y khi thai dong co diesel 6 xylanh Euro 6 ciia hing BMW [16]
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Tuong tu, hé thdng xtr Iy khi thai trén dong
co diesel Euro 6 cia hang Opel, VW ciling bao
gdm céc bo xir Iy DOC, hap phu NOx, SCR va
SCRF (Hinh 14,15). Két hop v6i hé thong xir Iy
khi thai, cdc dong co nay ciing dugc toi vu két

DOC/Nox Adsorber
CO, HC reduction
NOx storage at low temperature

céu budng chay, ting ap vdi tuabin bién thién,
ludn hoi khi thai giup giam t6i da phat thai trong
khi it anh hudng, tham chi co thé cai thién tinh
nang kinh té, k¥ thuat khac cua dong co.

Turbocharger
High temperature
Variable turbine

ADBLUE injection

SCR Catalyst
Close coupled

DPF with SCR
Close coupled

Hinh 14. H¢ thong xir Iy khi thai dong co diesel 4 xylanh Euro 6 ciia hiing Opel [15]

6 ext y fesign with Sel

Lambda sensor

NO; sensor

Temperaiure sensor T4

Temnerature sensor T6
e —.

Differential pressure
sensor LP-EGR

ive Catalytic Red 1 (SCR)

Temperature sensor 15

SCR dosing module
(water-cooled)

Oxidation catalyst

Mixer

Diesel particulate filter
with SCR coating

Hinh 15. H¢ thong xir Iy khi thai dong co diesel 4 xylanh Euro 6 ciia hing VW [16]

3.2.2 M§t 56 nghién ciru va ving dung cong nghé
xuw Iy khi thai ¢ Viét Nam

O Viét Nam dén nay da c6 mot so nghién
ctru, ché tao va thu nghiém céc b xur ly xtc tac
trén dong co diesel va dong co xang. Nghién
ctru vé giam phat thai cho xe buyt dang luu hanh
da thuc hién thiét ké ché tao hé thong xu ly khi
thai gdm DOC va DPF két hop véi giai phap
luén hdi khi thai (Hinh 15) [17]. Hé thong nay

duoc lép dat va thir nghi¢ém vdi dong co diesel
D1146TI thuong sir dung trén xu buyt. Két qua
thir nghiém trén bang thir cho thay higu qua
giam phat thai khé tdt, cac thanh phan HC, CO,
NOx va PM lan lugt giam 46%, 34%, 68% va
57%. Chét luong khi thai dugc nang tir murc
duéi Euro 1 [én muc Euro 3.
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DOC va DPF

Hinh 16. H¢ théng xir Iy khi thai DOC va DPF két hgp EGR trén dong co xe buyt

Nghién ctru ché tao va phii chit mang A1203
c6 bé mat riéng cao, chat xuc tac cho cac qua
trinh 6 xy hoa — khir 1én bé mat 161 gom cling da

AdBlue pump . AdBlue tank

duogc thuc hién cho cac bo xu ly DOC, DPF va
SCR (Hinh 17) [18].

Hinh 17. Nghién ctru thir nghiém hé thong xir 1y khi thai DOC-DPF_SCR

Két qua thir nghiém cho cac Gmg dung dong
co diesel khac nhau ¢ cac ché d6 6n dinh cho
thay hiéu qua xur Iy xuc tac dat hiéu qua cao, dat
t61 trén 80%, ddi vdi tat ca cac thanh phan doc
hai.Ddi véi dong co xang, bo xur ly khi thai ba
dudng ciing dd nghién ctru ché tao v6i hé xtic
tdc CuO-MnO; gia thanh r¢ phu hgp vdi cac loai

xang sinh hoc trong diéu kién Viét Nam, hiéu
suit chuyén hoa CO, HC va NO lan luot téi
53.7%, 48.5% va 57.0% khi su dung xdang E20
(Hinh 18) [19]. Khi sir dung bo xuc tac nay két
hop véi bd xtic tac c6 ty 16 nho chét xuc tac kim
loai quy Pt-Rh, hiéu suit chuyén hoa CO, HC
va NOx lan luot dat t&i 98%, 83% va 99%.
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CeOz-ZrOz/ FeCrAl

B¢ xuc tac CuO-MnOZ/Ale3-

B xuc tac Pt-Rh/Ale3-
CeOZ-ZrOZ/FeCrAl

(giam 20% ham lugng kim
loai quy)

Hinh 18. Nghién ctru, ché tao va thir nghiém bd xir Iy xiic tac ba dwong

4. KET LUAN VA PE NGHI

DPé dap ung dugc cic tidu chuan khi thai
ngiy cang ngit nghéo, 6 t6 hién nay déu phai sir
dung nhiéu cong nghé xir Iy khi thai khac nhau.
Pong co xang thudng duoc lap bo xir 1y khi thai
ba dudng, d6i véi dong co phun xang truc tiép
va v6i yéu cau tiéu chuan khi thai tir Euro 5 tro
1€n phai bd sung thém bo loc hat. H¢ théng XU
ly khi thai d6i véi dong co diesel phuc tap hon
v6i su két hop ctia nhiéu qua trinh nhu xir Iy xtic
tac 6 xy hoa, hap phu NO, xir Iy xiic tac khir
NOy, loc hat dang kin/dang ho,... Cac qua trinh
nay c6 thé riéng ré, ciing cé thé tich hop clng

v6i nhau dé giam kich thudc va khdi lwong cia
hé théng. Pong co hién dai déu duoc trang bi
céc cong nghé giam phat thai, ddng thoi két hop
v6i cac giai phap lién quan dén két cau dong co
nhu luan héi khi thai, tang 4p,...vira giam thiéu
tdi da cac chat doc hai trong khi thai vua cai
thién dugc tinh nang kinh té ky thuat. Mot )
nghién ctu ¢ Viét Nam vé thiét ké ché tao hé
thong xir 1y khi thai da cho thiy kha nang lam
chu cong nghé & trong nude, tuy nhién can tiép
tuc nghién ctru hoan thién cling nhu hop tac véi
céc doanh nghiép 6 to dé c6 thé ing dung vao
thuc té.
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