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TOM TAT

Nghién cteu thuc hién viéc do dac va
dénh gia hé sb phat thai PAHs tir may phat
dién. Viéc khdo sat thuc hién & ché do
khéng tai trén déng co may phat dién
LAUNTOP LDG 3600CLE st dung nhién
liéu diesel thuong phdm 0,05S. Két qué cho
thdy nbéng do trung binh PAHs trong pha khi
Twr khéa: hop chét hitu co thom da vong,
diesel.
MO PAU

PAHs (Polycyclic Aromatic Hydrocarbons)
1a nhoém hop chéat hydrocarbon thom da vong c6
nguon gdc chii yéu tir qua trinh chay khong hoan
toan cac hop chit hitu co nhu nhién liéu hoa
thach, gd, than da... Do dic trung ngudn phat
thai, PAHs trong khong khi ¢6 ngudn gbc cha
yéu tir qua trinh d6t chay nhiéu liéu héa thach
cia cac dong co ddt trong cua cac phuong tién
giao thong. Bén canh do, phat thai cua cac
phuong tién giao thong con bao gdm cic hop
chat 6 nhidm khac nhu khi CO, SOz, NOx, hop
chat CxHy.... Hién nay, tai Viét Nam c6 rét nhiéu
nghién ciru vé phat thai khi CO, SOz, NOx va hop
chat CxHy tir dong co dbt trong va cac phuong
phép giam thiéu chung tai ngudn. Tuy nhién, cac
hop chit PAHs, nhom chit c6 kha ning giy ung
thu cho con ngudi & ham luong nho, rat it dugc

va pha hat tir phat thai cua nhién liéu lan
luot 1a 180,12; 3,90 ug/m3. Céc hop chét cé
nbéng dé cao trong phét thai & pha khi la
Naph, Ace; trong pha hat la Phe, Flu, Pyr.
Phat thai bui PM va hé sé phat thai PAHs
cia déng co lan luot la 338,43 mg/ms,
7133,46 mgl/L.

phat thai cta nhién liéu diesel, may phat dién

quan tdm tai Viét Nam va hau nhu chua c6 mot
nghién ctru vé PAHS tir phat thai cia dong co dbt
trong. Trong khi d6, tai Viét Nam nhirng nam
gan day, cung véi su tang truong cua nén kinh té,
muc do tiéu thu céc loai nhién liéu hoa thach nhu
xdng, dau, than da ... phuc vu cho nhu cau ning
luong, cong nghiép va hoat dong giao thong tang
lén manh mé&. Diéu nay gép phan lam nghiém
trong thém van dé 6 nhiém khong khi & Viét
Nam. Vi vay, viéc nghién ctru va xac dinh muac
d6 phat thai PAHs tir cac loai ngudn thai toi
lugng PAHSs trong khong khi dé phuc vu cho
cong tac quan 1y chéat luong khong khi ¢ nudc ta
no6i chung va vé PAHSs noi riéng da thyc sy tré
thanh mot nhu cau birc xtic. Do d6, dé tai “Pdnh
gid si phdn bo va nong dp PAHs trong phdt thai
Cua mdy phdt dién dong co Diesel” dugc thuc
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hién. Muyc tiéu cta nghién ctru la danh gia dac
trung phan bd ciia PAHs trong khi thai va hé s6
THU'C NGHIEM
M3 hinh liy miu PAHs

Dé danh gia sy phan bd PAHs trong pha khi
va pha hat tir khi thai cia may phat dién diesel va
hé s6 phat thai PAHs cua dong co, nghién ctu
thiét 1ap mo hinh 14y mau PAHSs tryc tiép tir khi
thai ciia may phat dién (Hinh 1). Trong qua trinh

phat thai PAHs cta may phat dién dong co
diesel.

khao sat, may phat dién diesel LAUNTOP
LDG3600CLE chay & ché do khong tai, cac
thong s6 ky thuat ciia may phat dién dugc trinh
bay trong Bang 1. Nhién liéu diesel st dung
trong nghién ctru nay la nhién liéu diesel thuong
pham 0,5% S.

Bing 1. cac thong sb k¥ thuat cia may phat dién LAUNTOP LDG3600CLE

Loai: 4 ky, 1 xy lanh, nim ngang.
Cong suat dinh mirc (mé lyc/vong/phut): 3
Nhién liéu dau diesel
Suat ti€u thy nhién liéu (mL/ma luc/gio): 400 mL/KW/h
H¢ thong d6t nhién li¢u: phun truc tiép
Téc d6 dong co (vong/ phut): 3000
2 4 o
f = 11} A1
o 7

Hinh 1. M6 hinh 14y mau PAHs tir phat thai may phat dién diesel

[1]: May phat dién

[2]:  Ongdan khi thai
[3]: Hg¢ thong 1am lanh
[4:  Nhiétké

LAy miu PAHs

Chuan bi gidy loc: gidy loc s¢i thiy tinh GA
100 (dwdng kinh gidy loc 1a 110 mm, kich thudc
13 12 0,1 pm do haing ADVANTEC MFS, Inc san
Xuét) dugc nung & nhiét do 450°C trong thoi gian
8 gid dé loai bo cac chat hitu co. Sau do, gidy loc
dugc boc trong gidy nhom va dat vao binh hut
am trong 48 gio. Sau khi hat 4m, dem can gidy
loc dé xac dinh khéi luong.

Xt 1y PUF (polyurethane foam): PUF dugc
lam sach bang chiét soxhlet trong dung méi n-

[5]:

[6]:
[7]:
8]:
(9l

Thuing chira khi thai

Quat may

Méy 14y bui téng

Bom chim lifetech 350
éng nhya PVC @ 15 cm

hexane chira 5% diethyl ether trong 16 gio. Sau
d6, PUF duogc lam kho trong binh hat am & nhiét
d6 phong. Sau khi kho, PUF duoc boc trong gidy
nhém va dwoc bao quan trong binh hat am [2].

St dung nhién liéu chay may phat dién &
diéu kién khong tai trong 15 phat dé dong co
hoat dong on dinh. Tién hanh cham nudc da vao
hé théng 1am lanh, d4 duoc thém lién tuc cho dén
khi khi thai trong éng din khi ¢ nhiét dé nho
hon 52°C (dé tranh sy giai hap ciia cac PAHs) thi
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tién hanh dan khi thai vao thung chira khi. Sau 15
phat phdi tron, tién hanh lay miu PAHs bang
may liy bui tong SIBATA HV — 500F, cac
PAHs phén b trén pha hat duoc giir bang gidy
loc va cac PAHs phan bd trén pha khi dugc hap
phu trén PUF, van téc lay mau 1a 200 L/ph, thoi
gian ldy mau la 5 phit, thi nghiém duoc lap lai 3
lan.

Chiét tach va phén tich PAHs

Sau khi lay mau, miu giay loc duoc gap doi,
boc trong gidy nhom dé tranh quang héa va duoc
hat 4m & nhiét do phong trong 48 gio. Sau do,
gidy loc duoc can trén can dién tir dé xac dinh
khéi lwong bui thu duoc. Sau khi xac dinh khéi
lwong bui, gidy loc duoc goi trong gidy nhom va
bao quan & nhiét dd — 4°C cho dén khi chiét tach.
Ddi voi PUF, sau khi lay mau PUF duoc boc
trong gidy nhom riéng dé tranh quang hoa va
duoc bao quan & nhiét do d6 — 4°C cho dén khi
chiét soxhlet (thoi gian bao quan khong qua 4
ngay dé tranh su phan hay cac PAHs 1),

Chiét tach PAHs trén pha hat: Cac PAHs trén
gidy loc dugc chiét bang cach danh siéu am trong
dung mdi dichloromethane, 1am sach bang chiét
SPE. Dung dich sau khi chiét s& dugc c6 dic va

hoa tan trong 1 mL methanol va phan tich bang
may HPLC dau do huynh quang.

Chiét tich PAHs trén pha khi: Cac PAHs
dugc hip phu trén PUF duoc chiét shoxhlet bang
dung méi n-hexane chia 5% diethyl ether trong
16 gio. Dung dich sau khi chiét s& dugc c6 dic va
hoa tan trong 1 mL methanol va phéan tich bang
méay HPLC dau do huynh quang.

Trong phat thai cia dong co cé khoang 100
hop chat PAHs [1]. Tuy nhién, nghién ciru chi
tap trung nghién ctru vao 15 PAH (co tu 2 — 6

vong benzene) nhu Naphthalene (Naph),
Acenaphthene (Ace), Fluorene (Flu),
Phenanthrene  (Phe),  Anthracene  (AnT),
Fluoranthene (Fluo), Pyrene (Pyn),
Benzo[a]anthracene (BaA), Chrysene (Chr),
Benzo[b]fluoranthene (BbF),
Benzo[K]fluoranThene (BkF), Benzo[a]pyrene
(BaP), Dibenz[a,h]anthracene (DahA),

Benzo[g,h,i]perylene (BghiP), va Indeno[1,2,3-
cd]pyrene (InP). Nhirng PAHs nay duoc chon vi
chung duoc Uy ban Bao vé stc khoe con ngudi
Hoa Ky (US ASTDR) liét ké vao nhom c6 kha
nang gay ung thu cho con nguai [3].

350 ~

300

200 4

Ham lweng PM (mmg/m?)

150 1
100 4

Launtop Mitsubishi-6D14
LDG3600
CLE,3 kva

Cumming
B59.11.8KVA Kva KvA

YANMARS, 4 NM260L,11.5

Hinh 2. Ham lugng bui PM trong phat thai cua cac dong co
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KET QUA VA THAO LUAN
Phit thai bui tong ciia nhién ligu

Bui tor phat thai dong co (emission of
particulate matter — ky hi¢u 1a bui PM) gom 3
dang chinh: bo héng, cac hat sulfate dwoc hinh
thanh trong sudt qua trinh chiay va cac
hydrocarbon ning c6 nguon gbc tir nhién liéu
hodc dugc hinh thanh trong qua trinh chay dinh
bam trén bd hong [7]. Bui tir phat thai cta nhién
liéu trén may phat dién diesel duoc gitr boi gidy
loc sgi thay tinh GA — 100 (ADVANTEC MFS,
Inc). Ham lugng bui trong phat thai dugc xac
dinh dwa vao khéi luong cua gidy loc trude va
sau khi ldy mau. Ham luong bui PM trong phat
thai cia dong co diesel 1a 338,43 mg/m? khi thai.
S0 Vvéi phat thai byi cta cac loai dong co khac,
két qua cho thiy phat thai bui tong cua dong co
dang nghién ctru cao gap 2,5 lan so véi dong co
Mitsubishi — 6D14 (PM = 136 mg/m®) [4]; 3,1
lan so véi dong co Cummins B5.9 (PM = 110
mg/m?3) B, 4.7 1an so véi dong co NM260L (PM
= 71,5 mg/m®) [8]. Su khic biét trong phat thai
bui cuia cac loai dong co phu thuge vao nhiéu yéu
t6 nhu tinh chat va thanh phan hoa hoc cuia nhién
liéu; loai, tai trong, tudi tho va bo chuyén hoa xuc

tac khi thai cua dong co. Trong cac yéu t6, khi
thuc hién cac tha nghiém tai trong dong co cé
anh huong I6n dén ham luong bui trong phat thai
cua dong co.
Nong dd va sy phan bd ciia PAHs trong phat
thai ctiia nhién li¢u

Nong d¢ trung binh ctua PAHs trong pha khi
tlr phat thai ctia nhién lidu diesel 1a 180,12 pg/m®.
Két qua cho thay cac hop chit co nong d¢ cao
trong phat thai ¢ pha khi 1a Naph, Ace (chiém
hon 90% tong ndng d6 PAHs) (Hinh 3a). Nhiing
PAHs c6 kich thudc 1on hon (cac PAHs 4 vong)
¢6 ndng thip trong phat thai 13 Flu, Phe, AnT,
Fluo va Pyr (chiém it hon 10% tong phat thai).
Nhitng PAHs 5 — 6 vong khong phat hién trong
phat thai PAHs & pha khi. Nong d¢ trung binh
PAHSs trong pha hat tir phat thai ctia nhién liéu
diesel 1a 3,90 ug/m® (dao dong tir 0,20 — 20,93
pg/m3). Két qua cho thiy 15 PAHSs nghién ctu
déu dugc tim thiy trong phat thai pha hat cua cac
nhién lidu thir nghiém. Cac hop chat c6 ndng do
cao trong phat thai pha hat 1a Phe, Flu, Pyr
(chiém hon 70% tong ndng d6 PAHs) (Hinh 3b).
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Hinh 3a. Nong d6 cua cac PAHSs trong pha khi

Hinh 3b. Ndng d6 ctia cic PAHs trong pha hat
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Hinh 4. Sy phéin bd cia cic PAHs trong phat thai pha khi va pha hat cia

nhién liéu

Khi so sanh ndng d6 PAHs trong phat thai
pha khi va pha hat cta cac nhién liéu ta nhan thay
nong do PAHs trong phat thai pha khi 16n hon
nhiéu Ian so v&i phat thai pha hat. Cy thé 13, ndng
d6 PAHs trong pha khi so véi PAHs pha hat gap
46,1 lan.

Dé danh gia sy phan bd PAHs trong pht thai
cua nhién liéu, PAHs dugc chia thanh 3 nhom
dwa vao sd vong trong ciu triic phan tir cua
ching: nhém 2 — 3 vong (Nhom PAHs c6 khi
lwong phén tir thap — low molecular weights viét
tat 1a LMW— PAHs) gdm Naph, Ace, Flu, Phe,
AnT; nhom 4 vong (nhom PAHs c6 khéi lugng
phan tr trung binh — middle molecular weights
viét tit 1a MMW- PAHSs) gom Fluo, Pyr, Chr,
BaA va nhém PAHs 5 — 6 vong (nhém PAHs c¢6
khéi lwong phan tir I6n— high molecular weights
viét tit la HMW- PAHs) gom BbF, BKF, BaP,
BghiP, DahA, InP. Su phan bd PAHs theo sb
vong trong phat thai cua nhién liéu dwoc thé hién
trong Hinh 4.Trong phat thai pha khi phan Ién 1a
cic LMW— PAHs (chiém hon 99,6%), cac
MMW- PAHSs chiém ty I¢ rat nho (it hon 0.4%)
va cac HMW— PAHs thi khong dugc tim thay.

Trong phat thai pha hat, sy phan bd cua cac
LMW- PAHSs van chiém uu thé, chiém khoang
60% tong nong d6 PAHSs trong pha hat. Nguoc
lai, ty 1¢ phan bd cac MMW-— PAHs va cac
HMW- PAHs ting 1én dang ké trong pha hat.
Dién hinh 13, ty 16 MMW- PAHs chiém hon 25%
tong ndng do PAHs trong pha hat va HMW-
PAHSs chiém khoang 5%. Su khac biét trong phan
bé PAHs tir phat thai pha hat va pha khi cua
nhién lidu c¢6 thé duoc giai thich nhu sau: cac
PAHSs 2 — 3 vong c6 ap suat bay hoi (tir 5 x 10
dén 8,2 x 102 mmHg) I6n hon cac PAHs 4 vong
(4p suét bay hoi tir 5,59 x 101t dén 2,5 x 10®
mmHg) va cac PAHs 5 — 6 vong (ap suét bay hoi
tir 101 dén 5,6 x 109 mmHg). Ngoai ra, nhirng
PAHs 2 — 3 vong c6 céu truc phéan tir don gian,
khéi lwong phan tir nhé do d6 ching ton tai &
dang hoi va dong gop mét ty 1€ 1on trong phat
thai PAHs ¢ pha khi. Nguoc lai, cac PAHs 5 — 6
vong c6 khdi lwong phan tir 16n, ciu trac phan tir
phtic tap va ap suét bay hoi thip nén chung lién
két, dinh bam trén cac hat bui va hau nhu khong
bay hoi nén chi ton tai trong phat thai pha hat cua
nhién liéu [9]. Cac PAHs 4 vong duoc tim thay
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trong ca phat thai pha khi va pha hat tuy nhién
phan b cha yéu trong pha hat. Pay 1a nhiing
PAHs c6 khéi lugng phan tir trung binh, cau tric
phan tir kha phic tap gom 4 vong benzene do d6
chung dé dang lién két véi cac hat bui va dong
g6p mot ty 1€ 16n trong phat thai PAHs ¢ pha hat.
Tuy nhién, caic PAHs nay co ap suit bay hoi
tuong ddi Ion (2,5 x 10° - 6,8 x 104 mmHg) nén
mot lugng nho PAHs nay bay hoi, ngung tu va
ton tai trong cac sol khi [1]. Do d6, ching déng
gop mét luwong nho trong phat thai PAHs ¢ pha
Kkhi.
Dinh gia h¢ s6 phat thai PAHs cia nhién ligu
Hé sb phat thai PAHs cua nhién liéu (ugL™)
(PAHSs emission factor - ky hiéu la EFpans) duoc
dinh nghia 1a lugng PAHS sinh ra khi mét don vi
thé tich nhién lidu bj dét chay trong mot don vi
thoi gian 81 va dugc tinh theo cong thirc (*).

PAHs —

Coro xV
EF —ZP+SXX1000 *)

Trong d6: Cpans: ndng do PAHs trong phat thai
(ng/m’)
V: toc do 1dy mau khi (m? phiit)
P: suit tiéu thu nhién liéu ctia dong co (mL/ phit)
Hé s phat thai 1a mot thong s6 quan trong dé
danh gia va so sanh muc do phat thai chat 6
nhidm tir qua trinh d6t nhién liéu. Do d6, nghién
clu tién hanh tinh va so sanh hé s phat thai
PAHs cuia nhién liéu véi cac nghién ctru khac, két
qua dugc trinh bay trong Hinh 5. Hé s6 phat thai
PAHs cua nhién liéu diesel thuong phdm 0,05S
sit dung trén dong co may phat dién sir dung
trong nghién ciru nay 1a 7133.46 mg/L. So vdi hé

sb phat thai PAHs cua nhién liéu diesel duoc sir
dung trén céc loai dong co khac, két qua cho thiy
hé sb phat thai PAHs cua nhién liéu diesel trén
dong co dang nghién ciru cao gap 40,8 lan so Vi
nhién liéu diesel chay trén dong co Mitsubishi —
6D14 (EFpans = 175 mg/L) [4]; 6,4 lan so véi
nhién liéu diesel chay trén déng co QC 495
(EFpans = 175 mg/L) [6]; 160,3 lan so véi nhién
liéu diesel chay trén dong co NM260L (EFpans =
44,5 mg/L) [8]. Su khac biét trong hé s6 phat thai
PAHSs cua nhién li¢u diesel trén cac loai ddng co
phu thudc vao nhiéu yéu td nhu tinh chat va
thanh phan hoa hoc cua nhién liéu diesel (mdi
qudc gia cé tiéu chuan vé chat lwong nhién liéu
diesel 1a khac nhau); loai, tai trong, tudi tho va bo
chuyén hoa xtic tac khi thai cua dong co. Trong
céc yéu t trén, tai trong dong co khi tién hanh
cac thir nghiém c6 anh huong Ion dén ham luong
bui trong phat thai ciia dong co nhat. Trong
nghién ctu nay, dong co Launtop LDG 3600
CLE, 3 KVA sir dung ché d¢ khong tai khi thyuc
hién cac thi nghiém nhung hé sé phat thai PAHs
va bui cua nhién liéu lai cao hon rat nhidu so véi
c4c loai dong co khac ¢ cong suét cao hon va thi
nghiém chay ¢ diéu Kién co tai. Diéu nay chimng
t6 dong co va nhién liéu diesel dang str dung phat
thai nhiéu chit 6 nhidm hon. Do d6, trong tuong
lai can c6 nhirg nghién ciu vé b chuyén hoa
xuc tac xir ly PAHs trong khi thai dong co trudc
khi thai ra moi truong va cin c6 nhimg chinh
sach nang cao chét lugng nhién liéu diesel nhu
giam ham luong luu huynh, ham luong céc chat
httu co...
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KET LUAN

Nghién ctu tién hanh do dac nong do, danh
gia sy phan bd ciia PAHs trong phat thai va hé sb
phat thai PAHS ctia nhién li¢u diesel trén dong co
may phat dién LAUNTOP 3600CLE hoat dong ¢
ché do khong tai. Thong qua két qua phan tich,
nhitng két luan duoc rit ra nhu sau:

Nong d6 trung binh PAHs trong pha khi tir
phét thai cua nhién liéu 13 180,12 pg/m®. Céac hop
chat c6 ndng d6 cao trong phat thai & pha khi 1a
Naph, Ace (chiém hon 90% tong nong d6 PAHs
trong phat thai).

Nong d6 trung binh PAHs trong pha hat tir
phat thai cua nhién liéu 1a 3,90 pg/m®. Cac hop
chit c6 ndng do cao trong phat thai pha hat 1a
Phe, Flu, Pyr (chiém hon 60% tong nong do
PAHS).

Xét vé su phan bd cua PAHs theo sé vong
benzene, két qua cho thiy cac PAHs 2 — 3 vong
phan bd chu yéu trén pha khi (chiém 99,6%, chi
0,4% trén pha hat); cac PAHs 4 vong phan bd
cha yéu trén pha hat (hon 60% phén bé trén pha
hat va khoang 36% trén pha khi) va cac PAHs 5
— 6 vong chi phan bé trén pha hat.

Phét thai bui PM va hé s6 phat thai PAHs
cia dong co lan luot 1a 338,43 mg/m3; 7133,46
mg/L. Két qua cho thay hé sb phat thai PAHs va
phat thai bui ctia nhién liéu diesel chay trén dong
co Launtop LDG 3600 CLE dang nghién ctu
cao hon rat nhiéu so vai hé sb phat thai PAHs va
phat thai bui cia nhién liéu diesel chay trén cac
loai dong co khac.
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Characteristics of polycyclic aromatic
hydrocarbons emissions of diesel fuel

from diesel generator

e Ton Nu Thanh Phuong
e Le Xuan Vinh
e To Thi Hien

University of Science, VietNam Nation University -HCMC

e Takenaka Norimichi
Osaka Prefecture University, Japan

ABSTRACT

This study evaluated PM and total PAHs
emission factor from the exhaust of diesel
fuel on diesel generator. The testing was
performed under an idling state. The result
showed that concentration of PAHs in gas
phase and particle phase was 180.12; 3.90

Hg/ms3, respectively. The PAHs compound in
gas phase emission were mostly Naph, Ace;
in particle phase emission were mostly Phe,
Flu, Pyr. Emission factor of PM and PAHs
were respectively 338.43 mg/m3, 7133.46
mg/L.

Keywords: polycyclic aromatic compounds, diesel fuel, diesel exhaust emission.
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