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Abstract: Road ferries are among the preferred solutions commonly employed
due to their transport capacity and relatively low investment costs in facilitating
connectivity. This study evaluates the emissions of the Cat Lai Ferry in
comparison with the planned Cat Lai Bridge, using an emission inventory
approach to clarify the necessity of constructing a river-crossing bridge to
replace short route ferries and other alternatives. The results indicate that in
the ferry scenario, CO emissions are nearly equivalent, while NOx emissions
are 8.2 times higher compared to the bridge scenario. The study recommends
implementing emission mitigation measures when the bridge becomes
operational, while also considering the use of cleaner fuels should the ferry
continue to operate. The results provide a scientific basis for selecting
appropriate transport infrastructure solutions to reduce air pollution associated
with existing short route ferries.
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Panh gia phat thai trong giai doan van hanh
khi thay thé pha Cat Lai bang cau vwot séng

Pham Thanh Tuan'2’, H6 Quéc Béng'-3, H5 Minh Diing", Nguyén Viét V4, Phi
Van Lién2

Vién Méi Trwong va Tai Nguyén (IER), sb 142 Té Hién Thanh, phwéng Dién
Hbéng, Thanh ph Hb Chi Minh, Viét Nam

2Cang vy Hang hai Thanh phé H6 Chi Minh, s 157 Nguyén T4t Thanh,
phwéorng Xém Chiéu, Thanh phé H6 Chi Minh, Viét Nam

3Dai hoc Quéc gia Thanh phd H6 Chi Minh, phuwéng Linh Xuan, Thanh phé H6
Chi Minh, Viét Nam

43& Nong nghiép va Maéi trwéng Thanh phé H6 Chi Minh, 63 Ly Tw Trong,
phwong Sai Gon, Thanh phd H6 Chi Minh, Viét Nam

Tom tat: Pha duwong bo 1a mét trong cac gidi phap wu tién thuwong dwoc st
dung nh& vao kha nang van chuyén va chi phi dau tw phuc vu két ndi giao
théng. Nghién ctru danh gia phat thai ctia pha Cat Lai nhdm so sanh véi cau
Cat Lai dw kién trién khai xay dwng béng phwong phap kiém ké khi thai dé 1am
rd tinh can thiét clia gidi phap dau tw xay dwng ciu vwot song thay thé pha
tuyén ngan va cac giai phap khac. Két qua cho thay trong kich ban qua pha,
phét thai CO gan nhu twong duwong nhung phat thai NOx cao hon 8,2 Ian so
v&i kich ban qua cau. Nghién ctru khuyén nghi giai phap giam thiéu khi thai khi
dwa cau vao hoat dong, ddng thoi cé thé ap dung nhién liéu sach néu tiép tuc
van hanh pha. Két qua nghién ctru cung cép co s& khoa hoc cho viéc lwa chon
gidi phap ha tang giao théng nhdm gidm & nhiém khong khi déi véi cac tuyén
pha ngén hién hiru.

T khéa: Pha duwdng bd, tuyén ngan, ciu vuot sdng, khi thai, Cat Lai, 6 nhiém
khong khi.

1. Gi&i thiéu

Khu vec Béng Nam B, Viét Nam cé hé
théng sbng ngodi day dac nén viéc két nbi giao
thong gitra nhiéu khu vuwc chd yéu s dung giao
thong thdy. Do phwong tién thay truyén thdng cé
cong suat may Ién st dung diu diesel dé van hanh
nén phat thai nhiéu hon la phwong tién co gioi
duwdng bé [1]. Tuy nhién xét vé khia canh hiéu qua
nang lwong thi nhd vao kha nang van chuyén hang
héa ctia phwong tién thay lai cao hon phwong tién
co gidi duwdng bd dan dén hiéu qua vé viéc gidm
thiéu 6 nhiém khong khi , nghién ctu ctia Cezary

Gotebiowski tai Ba Lan vao nam 2016 cho thay
phat thai CO, trén 1 tAn/km trong van tai dwong
thay noi dia it hon t¢i ndm 1an so véi van tai dwong
bo [2].

Pha dwong bd la phwong tién thiy duwoc st
dung cht yéu van chuyén hanh khach, phwong tién
co gi¢i. Theo nghién ctiu cla H6 Québc Bang va
cOng sw vao nam 2019 thi chi riéng phat thai NOy
tlr hoat dong tau thuyén chiém 8% téng phat thai
céac hoat dong khac trén dia ban Thanh phd Hb Chi
Minh [3]. Vao nam 2021 thi Yuting Yu va cOng s
ciing da thuc hién kiém ké khi thai tir hoat dong tau
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thuyén tai Singapore cho thay phat thai CO. tir pha
chiém 4,13% (twong dwong 93.785 tan) tdng
lwong phat thai tlr tau thuyén trong ndm 2019 [4].
Thong qua viéc khao sat 13 tuyén pha va tau Ro-
Ro hoat dong trong khu virc Marmara, Thé Nhi Ky
vao ndm 2021, Duygu Ulker va cdng sw da chi ra
rang mac du van tai bién nhin chung cé lwong phat
thai CO, trén mdi tAn-kildmet thAp nhat so véi cac
phwong thrc van tai khac, nhwng phat thai tir van
tai bién cw ly ngadn co6 thé thay ddi tuy thudc vao
nhidu yéu t6 va doi khi con vwot quéa ca van tai
dwong bo [5]. Do dé, lwong phat thai CO, tlr van
tai bién cw ly ngén can dwoc danh gia cu thé cho
tirng tuyén va tivng khu vuec.

Hién nay chwa c6 nghién clru vé& danh gia
phat thai dbi voi viec thay thé pha khach tuyén
ngan bang cau vuwot séng tai Viet Nam. Diém méi
cla nghién clru nay sé danh gia viéc thay thé qua
trwdng hop dién hinh pha Cat Lai dé 1am ré sy can
thiét trong viéc gidm thiéu 6 nhiém khi thai (gdm
CO, NO,) theo ké& hoach quan ly chat lwong khéng
khi hién hanh tai Thanh phé H& Chi Minh.

2. Khu vwec nghién ctru

Khu vuc nghién clru bén pha Cat Lai qua
séng Bong Nai phuc vu van chuyén hanh khach va
phwong tién qua séng Ddng Nai. Tuyén pha voi
quang dwong 700m (doc theo chiéu réng séng)
doéng vai trd quan trong trong viéc van chuyén 16n
mat do I&n phwong tién co gi¢i dwong bd va hanh
khach gitra Thanh phé H6 Chi Minh va tinh Béng
Nai theo Hinh 1.

Hinh 1. Pha Cat Lai
Qua khao sat, thu thap di liéu phwong tién

Pham et al

hoat dong tai bén pha Cat Lai trong nam 2023 ti
Céng ty TNHH MTV Dich vu cbéng ich thanh nién
xung phong (don vi quan ly, khai thac, van hanh
bén pha Cat Lai) ghi nhan tai Bang 1 va Bang 2
nhw sau:

Bang 1. Phuong tién co gi¢i qua pha Cat Lai

Phwong tién Sé xe (chiéc)
Xe may 11.040.526
O t6 con dwéi 9 chd ngdi 361.134
Xe buyt 330.407
Xe tai nhe 174.710
Xe tai nang 8.990

Bang 2. Thong tin bén pha Cat Lai
Théng tin pha Cat Lai

S6 lwong pha 09 pha

S6 chuyén/ ndm 138.700 lwot
Kha nang van chuyén/ luvot 200 nguoi, 80 tn
Téc do 9 hai Iy/ gio
Tbng coéng suat may chinh 644 kW

(sb lvong 02)

Thoi gian hoat ddng/ chuyén 20 phut

Nham dap (rng nhu cau di lai, dw an xay cau
Cat Lai c6 tbng chiéu dai phan dwdng va cau hon
11km (doan vuot séng khodng 700m) két néi hai

dia phuwong theo Hinh 2 [6].

:-.m_“ U3 : I. sarde

Hinh 2. Vi tri cau va pha Cat Lai
3. Phwong phap

Trong cong tac kiém ké khi thai hién nay, hai
phwong phép tiép can chd yéu thuwong duwoc ap
dung la phwong phap tir trén xubng (top-down) va
phwong phap tlr dwéi 1én (bottom-up). Céach tiép
can top-down dwa trén dir liéu tiéu thu nhién liéu
dwogc bao cdo bdi cac chd phwong tién hoac don
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vi van hanh, trong khi phwong phap bottom-up khai
thac cac thong sé ky thuat két hop véi div liéu thuc
té vé& qua trinh hoat déng clia phwong tién. Nghién
ctru cta Yongbum Kwon va cdng sw (2019) chi ra
rang phwong phap bottom-up cé kha nang phan
anh murc phat thai véi do chinh xac cao hon so voi
phwong phap top-down [7]. Tai nghién clu,
phuwong phap két hop ca 02 phwong phap st dung
s6 liéu thu thap dworc tlr don vi quan ly, khai thac,
van hanh bén pha Cat Lai nén cé do chinh xac cao,
khac phuc han ché vé db tin cay sé liéu nhw nghién
ctru cta Yuting Yu va cong sw thwc hién nam 2019
[4]. )

Cong thire kiém ké khi thai theo huwéng dan
ctia Co quan Méi trvdng Chau Au (EEA) [8]:

E=ADx EF (1)

Trong d6: E la phat thai clia phwong tién giao
théng;

AD: di¥ liéu hoat dong (theo th&i gian hoac
quang dudng);

EF: hé sb phat thai. Ap dung déi véi dir liéu
hoat dong theo th&i gian c6 don vi la: g/phut; hoac
déi voi div liéu hoat déng theo quang duwong cod
don vi la: g/lkm.

Hién nay c6 nhiéu nghién ciru vé hé sb phat
thai phu hop véi cac khu vire dién hinh nhw nghién
ctu vé hé sb phat thai cia phwong tién khong tai
cua Mugdho Rasheeq Aosaf vao nam 2022 [9], hay
nghién clru vé& phan tich twong quan hé sb phat
thai CO, clia xe co gi¢i tai Bac Kinh (Trung Quédc)
[10]. Tuy nhién diém han ché 1a hé s phat thai
chwa day da cho nhiéu loai phwong tién khac nhau
va phu hop véi diéu kién Viét Nam. Tai nghién ctru
nay sé s dung bd hé sb phat thai dwoc Bo Tai
nguyén va Maéi trwong (nay la B6 Nong nghiép va
Mai trwdng) cong nhan két hop véi cac cong bd
cua Co quan Bao vé Mbi trvdng Hoa Ky (EPA).

Khi thai tir phwong tién co gi¢i duwdng bd
dwoc kiém ké véi 3 kich ban véi gid thuyét nhw sau
gom:

- Kich ban 1A: s dung pha Cat Lai dé van
chuyén phwong tién co gidi trong gio thap diém.
Giai thuyét: thdi gian van chuyén: 20 phut, thoi
gian cho doi: 15 phut.

Pham et al

- Kich ban 1B: s dung pha Cat Lai dé van
chuyén phuwong tién co giéi trong gi& cao diém.
Giai thuyét: thdi gian van chuyén: 20 phut, thoi
gian cho doi: 30 phat.

- Kich ban 2: st dung cau Cat Lai dé di
chuyén. Trong d6, chiéu dai doan ciu qua séng la
700m theo Hinh 2.

3.1. Pha

Bén pha Cat Lai da hoat déng tir nam 2007,
qua khao sat hau hét cac pha déu da hon 15 ndm
tudi va str dung dau diesel hang hai véi ham lwong
lwu huynh 0,5% dé& van hanh. Theo EPA, hé sb
phat thai ctia pha dwoc trinh bay tai Bang 3.

Bang 3. Hé s6 phat thai déi véi pha [11]

Phatthai Hé sb phat thai (g/kWh)
CO 5,0
NOx 7,0

Riéng dbi v&i khi thai phat sinh tiv pha dwoc
EPA hwéng dan st dung céng thire sau [11]:
Eona =AXEF xLF x P (2)
Trong do: LF la hé sb tai ctia dong co thé hién
ty 1& phan trdm céng suét dinh mirc déng co dwoc
sir dung trong qua trinh van hanh (di véi pha
dwgc EPA xac dinh la 0,34);
EF: hé sb phat thai (g/kWh);
P: tdbng cong suat |&én nhat cla cac may
chinh (kW);
A: thoi gian hoat ddng clia pha (gi®).
3.2. Xe may
Theo nghién clru ciia Hoang Dwong Tung va
cdng sw vao nam 2011 dwoec Bo Tai nguyén va Moi
trwong (nay la B& Néng nghiép va Méi trwong)
hwéng dan tai van ban sé 3051/BTNMT-TCMT
ngay 07/6/2021, hé sb phat thai ciia xe may dwoc
trinh bay tai Bang 4.
Bang 4. Hé sb phat thai déi véi xe may [12] [13]

Phat thai Hé sb phat thai (g/km)
CO 12,09
NO, 0,11

Gia thuyét xe may tat may trong thodi gian
dirng ché khi di chuyén qua pha nén sé khdng phat
sinh khi thai.

3.3. Phwong tién co gi¢i khac
Phwong tién co gi¢i khac gdbm xe 6 td con
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dwai 9 chd ngdi, xe tai nhe va xe tai ndng. Phat thai
tir cac phwong tién nay gdm 2 giai doan theo cong
thirc sau:

E = Enot + Eide (3)

V@i Enot: phat thai khi phwong tién chay coé
tai;

Eiwe: phat thai khi phwong tién chay khéng
tai. Theo nghién ctru ctia Lai Nguyén Huy va cong
sw vao nam 2023 thi phat thai khi xe chay khéng
tai chiém 1% - 53% toéng phat thai [14].

3.3.1. Xe 6 t6 con dwéi 9 ché ngbi

Vao thoi diém nghién ctu, hdu hét xe 6 t6
con dudi 9 chd ngdi déu van hanh bang xang.
Theo nghién clru clia Hoang Dwong Tung va cong
sy vao nam 2011 dwgc BO Tai nguyén va Moi
trwdng (nay la B6 Néng nghiép va Mai tredng)
hwéng dan tai van ban sé 3051/BTNMT-TCMT
ngay 07/6/2021, hé s phat thai cla xe 6 td con
dwai 9 chd ngdi dwoc trinh bay tai Bang 5.

Bang 5. Hé sb phat thai déi vai 6 t6 con [12] [13]
Hé so phat thai

Phat thai Co tai Khong tai
(g/km) (9/ phut)
CO 2,21 1,187
NOx 1,05 0,059
3.3.2. Xe buyt

Vao thoi diém nghién ciru, hau hét xe buyt
déu van hanh bang xang. Theo nghién clru cua
Nghiém Trung Ding va céng sw vao nam 2019
duoc B6 Tai nguyén va Mbi trwdng (nay la Bé
Nong nghiép va Méi trwong) hwéng dan tai van
ban s6 3051/BTNMT-TCMT ngay 07/6/2021, hé sb
phat thai ctia xe buyt dwoc trinh bay tai Bang 6.

Bang 6. Hé sb phat thai déi v&i xe buyt [13] [15]

Phat thai Hé sb phat thai (g/km)
CO 2,9
NOx 32,7
3.3.3. Xe tai

Theo Co quan Bao vé Mbi trwdng Hoa Ky
(EPA), xe tai chay bdng dau diesel, tdng trong
lwong toan bo trén 3,6 tAn, con xe tai nhe chd yéu
chay bang xang cé tdng trong lwong 1én dén 3,6
tan (bao gébm xe ban tai, xe tai nhd, xe ché khach,
xe thé thao da dung) [16]. H& s phat thai clia xe

Pham et al

tai & cac trang thai dwoc trinh bay tai Bang 7.
Bang 7. Hé sb phat thai déi voi xe tai [16]

co NO,
Co tai Kr;gi”g Co tai Kr:ging
K K
@km) — phaty 9™ gonat)
Xetdi o0 4212 114 0068
nhe
Xetdl S50 0427 1003 0563
nang

4. Két qua va thao luan

Ap dung gia thiét dau vao vé thoi gian hoat
doéng, quang dwdng di chuyén clia phwong tién va
tdng céng suat may chinh ctia pha theo cong thirc
néu trén, phat thai qua cac kich ban khac nhau
dwoc minh hoa tai Hinh 3, Hinh 4.

Déi voi phat thai CO: tai kich ban 1, phat thai
tlr pha Cat Lai c6 tdng khdi lwong la 50,11 tan Ion
nhéat (chiém tlr 48,96% dén 57,81% tdng lwong
phat thai), sau d6 dén & t6 con (chiém 17,31% dén
20,94% tdng lwong phat thai) do thoi gian dai chey
doi. Tai kich ban 2, phat thai qua cau Cat Lai co
tdng khdi lwong 14 94,87 tan CO, trong do phat thai
ter xe may la I&n nhét (chiém 98,49%) do sé lvong
déng phwong tién hoat ddng. Qua so sanh phat
thai tlr 3 kich ban cho thay phat thai trung binh qua
pha 14 94,51 tAn CO gan twong dwong véi phat thai
qua cau Cat Lai 1a 94,87 tan CO.

Déi v&i phat thai NO: tai kich ban 1, phat thai
tlr pha Cat Lai co tdng khdi lwong 1a 70,15 tan Ién
nhat (chiém tlr 95,85% dén 97,06% tdng lwong
phat thai). Tai kich ban 2, phat thai qua cau Cat Lai
c6 tbng khdi lwong la 8,87 tAn NO,, trong d6 phat
thai tlr xe buyt la I&n nhét (chiém 85,28%). Qua so
sanh phat thai tv 3 kich ban cho thiy phat thai
trung binh qua pha cao hon 8,2 Ian so v&i phat thai
qua cau Cat Lai. Két qua phan anh nghién ctru do
Alexander E. Farrell va cong sy thic hién vao nam
2003, phat thai NOx tir pha luén cao hon dang ké
s0 v@i cac phwong tién giao thong dudng bd tuy
trwdng hop cu thé [17].

Téng hop cac ndi dung néu trén cho thay
phat thai qua pha Cat Lai cao hon phat thai qua
cau Cat Lai cha yéu 1a lwong phat thai tv pha va

87



JSTT 2025, 5 (3), 83-90

phuwong tién che doi. Vi vay, dé gidm thiéu phat
thai v&i muc tiéu kiém soat tét ngudn khi thai to
hoat dong giao théng van tai theo chwong trinh
Gidm 6 nhiém méi trwéng giai doan 2020 - 2030

120.00
100.00
80.00
=
@
S
— 60.00
@
=
©
e
o
40.00
20.00
0.00
KB1A: KB1B: KB2:
Phat thai Phat thai PR
R R Phat thai
qua pha qua pha N
N N qua cau
gio thap gid cao ol e
.2 .2 Cat Lai
diém diém
m Xe tai nang 0.13 0.19 0.06
u Xe tai nhe 7.41 10.59 0.14
u Xe buyt 14.02 20.02 0.67
2O 6 con 15.00 21.43 0.56
m Xe may 0.00 0.00 93.44
®mPha 50.11 50.11 0.00
mPha mXemay mO1t6con
m Xe buyt u Xe tai nhe = Xe tai nang

Hinh 3. So sanh phat thai CO

(i) Trwdng hop thay thé pha bang cau vuot
séng can tap trung vao han ché phat thai CO tir xe
may dang chiém 98,49% tdng lwong phat thai.
Theo nghién ctru cta Kadir Mersin va cong su vao
nam 2023, viéc st dung xe buyt thay thé pha tai
Washington (Hoa Ky) s& han ché mdc phat thai

Pham et al

dwoc Uy ban nhan dan TP.HCM phé duyét tai
Quyét dinh sb 1055/QD-UBND ngay 29/3/2021,
muc tiéu dén nam 2030 dat ra, can trién khai thuc
hién.

80.00
000 -
60.00
= 50.00
©
=
O
< 40.00
~(0
=
©
<
o 30.00
20.00
10.00
KB1A: KB1B: KB2:
Phat thai Phat thai O
. . Phat thai
qua pha qua pha N
SO . qua cau
gio thap gio cao et o
.z 2 Cat Lai
diém diém
u Xe tai ndng 0.18 0.25 0.02
m Xe tai nhe 0.42 0.59 0.17
m Xe buyt 0.79 1.12 7.56
=0 16 con 0.75 1.07 0.27
m Xe may 0.00 0.00 0.85
EPha 70.15 70.15 0.00
EPha EXemay mOtdcon
mXe buyt  ®Xe tdinhe mXe tai nang

Hinh 4. So sanh phat thai NOy

dén thap nhat [18].

(i) Theo nhan dinh cta Cottrell vao nam 2011
thi hiéu qua nhién liéu ché khach clia pha chi dat
khoang 6% so v&i xe buyt va thp hon ca 6 to, xe
tdi nhe; mirc nay twong dwong véi phwong tién
dworng bo [19]. Vi vay can nghién ctru thay thé pha
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st dung nhién liéu diesel v&i ham lwong lwu huynh
0,5% bang ham lwgng lvu huynh 0,1% ho&c nhién
liéu sach nhw LNG, dién dé giam thiéu khi thai phat
sinh [20]. Pay ciing la tién dé dé tiép tuc thwc hién
cac nghién ctru vé chuyén ddi nang lwong dbi véi
pha van chuyén khach va phwong tién co gioi.

5. Két luan

Nghién clru da danh gia phat thai tir hoat
doéng van chuyén phwong tién co gi¢i qua pha Cat
Lai so v&i phwong an thay thé bang cau vwot song.
Két qua chi ra rang kich ban qua pha phat thai dbi
véi CO la gan nhu twong dwong va cao hon 8,2
lan dbi véi NOy so véi kich ban cau. Nguyén nhan
chinh d@én tir lwong nhién liéu tiéu thu cta pha va
thoi gian chd doi dai clia phwong tién co gidi. Viéc
thay thé pha bang cau Cat Lai khéng chi gitp gidm
thdi gian di chuyén ma con gép phan quan trong
trong viéc giam thiéu 6 nhiém khong khi tai khu
vire. Trong trwérng hop chwa thé trién khai cau, can
xem xét cac giai phap tam th&i nhw sir dung nhién
liéu sach dé& han ché phat thai. Nghién ctru c6 gia
tri trong viéc danh gia cac dé an xay dwng cau vuot
séng thay thé cac tuyén pha ngan hién hiu tai khu
vuc va cling 14 tién dé dé tiép tuc nghién clru vé
phat thai khi chuyén dich nang lwong méi.

L&i cam on

Nghién ctu dworc tai tro bdi Pai hoc Québc
gia Thanh phé H6 Chi Minh (PHQG-HCM) trong
khuén khé Dé tai ma sb C2024-24-10.

Tac gid xin chan thanh cam on Coéng ty
TNHH MTV Dich vu cbéng ich thanh nién xung
phong da chia sé cac théng tin lién quan va tao
diéu kién thuan loi trong qua trinh nghién ctru.
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