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ABSTRACT

Fine particulate matter (PM2s) and ultrafine particulate matter
(PMo.1) contain carbonaceous species that influence air quality,
human health, and the Earth's radiative balance. However,
information on the carbonaceous composition of PMo 1 in Vietnam
remains limited. This study investigated the carbonaceous
composition and inferred potential emission sources of PM2 s and
PMo.1 collected at an urban site in Hanoi. Particulate samples were
collected using a cyclone sampler and a NanoSampler. Carbon
fractions (OC1-OC4, PyOC, and ECI-EC3) were analyzed using
the IMPROVE_A thermal—optical protocol. Organic carbon (OC),
elemental carbon (EC), total carbon (TC), char-EC, soot-EC, and
the diagnostic ratios OC/EC and char-EC/soot-EC  were
subsequently determined.

The results showed that OC accounted for a substantial
proportion of total carbon in both particle size fractions. PMo.
exhibited a higher carbon-to-particle mass ratio than PMas,
indicating its carbon-enriched characteristics. OC2, OC3, and EC1
were the dominant thermal fractions in both particle fractions.
Carbonaceous indicators and the distribution of thermal fractions
suggested the influences of traffic emissions, biomass burning, and
secondary organic carbon formation. These findings provide
baseline data for future source apportionment studies and support
air quality management in urban areas of Vietnam.

PAC TRUNG THANH PHAN CACBON VA SO BO NHAN DANG NGUON PHAT THAI
CUA BUI PM25 VA PMo.1 TAI MOT PIEM PO THI O HA NOI
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THONG TIN NHAN BAI ABSTRACT
Ngay nhén bai:  22/4/2026 Bui PMas, PMo chita cac hop chit cacbon, anh hudéng dén chat
Ngay hoan thién: 10/6/2026 luqng khong 'kh1,‘suc khoe‘va can bang bic xa k.hl .quyen. Tuy
nhién, thong tin vé thanh phan cacbon cua PMy 1 tai Viét Nam con

Ngay dang: 28/6/2026  pan ché. Nghién ctru nay danh gia thanh phan cacbon va goi y

TU KHOA ngllé)n phét thai ciia PMas, PMo tai mot diém d6 thi & Ha Noi.

Mau bui duogc thu bang cyclone va nanosampler; cac phan doan

PMz.5; OC1-0C4, PyOC va ECI-EC3 dugc phan tich bing phuong

PMo.1; phép nhiét—quang IMPROVE_A. OC, EC, TC, char-EC, soot-EC;
Cacbon hiru co; cac ty 1¢ OC/EC, char-EC/soot-EC dugc tinh toan.

Cacbon nguyén to; Két qua cho thay OC chiém ty 1¢ dang ké trong tong cacbon cua ca

Phén doan cacbon nhiét; hai cép hat. PMo; c6 ty 1¢é cacbon trong khdi lugng bui cao hon

Ha Noi: PM,s, cho thay dic trung gidu cacbon cua byi nano. OC2, OC3 va

ECI1 la cac phan doan dong gop chinh. Cac chi thi cacbon va phan
bb phan doan nhiét goi ¥ anh hudng cua giao thong, dot sinh khéi
va hinh thanh cacbon hiru co thir cdp. Két qua bo sung dir liéu phuc
vu nghién ctru ngudn phét thai va quéan 1y chat luong khong khi.

1. PAT VAN PE

O nhiém buyi dang 12 mot trong nhitng van dé moi truong nghiém trong tai nhidu do thi trén
thé gidi, dic biét & cac qudc gia dang phat trién. Trong cac phan doan kich thudc hat, bui PMas va
PMy.1 dugc quan tim nhiéu do kha niang ton luu lau trong khi quyén, xAm nhap sau vao hé ho hap
va gy anh huong bét lgi dén sirc khoe con ngudi ciing nhu chat lwgng maéi truong. Ngoai tic dong
dén strc khoe, bui min con lam suy giam tam nhin va anh huong dén can bang buc xa khi quyén
thong qua cic qua trinh hap thu va tin xa birc xa mit troi [1-4].

Trong thanh phan héa hoc ciia bui min, cac hop chéat cacbon bao gdm cacbon hitu co
(Organic Carbon - OC) va cacbon nguyén té (Elemental Carbon - EC) thudng chiém ty 1& déng ké
va c6 ngudn gdc tlr ca phét thai so cdp va qua trinh hinh thanh thir cip trong khi quyén. OC c6 thé
phat sinh truc tiép tr qua trinh ddt nhién liéu hoa thach, dbt sinh khéi va cac nguén tu nhién, déng
thoi dugc hinh thanh thong qua qua trinh oxy hoa cac hop chat hitu co dé bay hoi. Trong khi d6, EC
chu yéu duoc phat thai tir qua trinh chay khong hoan toan ctia nhién liéu hoa thach va sinh khéi. Do
ddc trung vé ngudn phat sinh, cac thong sé OC, EC, ty 16 OC/EC cung cac phan doan nhiét cta
cacbon dugc sir dung rong rai nhu nhitng chi thi hoa hoc hd tro danh gia dic diém thanh phﬁn
cacbon va goi y ngudn phat thai ctia bui khi quyén [5].

Nhitng ndm gan day, nhiéu nghién ctru di tap trung dénh gia dic trung hoéa hoc ctia PMas va
PMo.; tai khu vuc Pong Nam A. Két qua cho thay PMo1 thudng co ty 1é thanh phan cacbon cao hon
so v6i PMas va chiu anh hudng rd rét ctia cac ngudn phat thai cuc b, dic biét 1a giao thong du’(“)'ng
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bd. Bén canh d6, viéc phan tich cac phan doan nhiét OC1—OCs, EC1—EC3, PyOC cung céc chi sb
nhu char-EC, soot-EC va ty 1€ char-EC/soot-EC da dugc chung minh 14 hitu ich trong viéc nhan
dién anh hudng tuong déi ctia phat thai giao thong, d6t sinh khéi va qué trinh hinh thanh aerosol
hitu co thir cap [6-7].

Tai Viét Nam, cic nghién ctru vé thanh phan héa hoc cia bui min chu yéu tap trung vao
PM; s, trong khi cac nghién ctru vé PMy,1, dic biét 1a dic trung thanh phén cacbon va cac phan doan
nhiét, van con kha han ché. Mot sb nghién ctru gﬁn day tai Ha Noi da budc dau danh gia thanh phén
hoa hoc cua PMo.1 va PM2 5 theo mua hoac tai cac vi tri khac nhau, tuy nhién thong tin vé dic trung
cac phan doan nhiét ciia cacbon va céc chi thi ngudn phat thai van chua nhiéu [8].

Xuét phat tir thyc té d6, nghién ctru nay duoc thyc hién nham dénh gia dic trung thanh phan
cacbon cta bui PMys va PMo tai mot diém d6 thi & Ha Noi thong qua phan tich cac phan doan
nhiét OC-EC theo giao thirc IMPROVE_A. Trén co sé d6, cac thong sé OC, EC, TC, ty 1é¢ OC/EC,
char-EC, soot-EC va char-EC/soot-EC duoc tinh toan nham lam rd dic trung thanh phén cacbon va
cung cap thém nhiing goi ¥ vé ngudn phét thai cta bui min tai khu vuc nghién ciru.

2. PHUONG PHAP NGHIEN CUU
2.1. Vi tri nghién cvvu va thu méu bui

Mau bui PM2s va PMo1 dugc thu déng thoi tai mot diém quan tric hdn hop dat tai san
thuong toa nha 4 tﬁng (nha C5) trong khudn vién Pai hoc Bach khoa Ha Noi, & d6 cao khoang 12 m
so voi miat dat va cach cac truc dudng giao théng chinh khoang 200-300 m. Diém ldy mau chiu anh
hudng tong hop cua cac ngudn phat thai do thi nhu giao thong, hoat dong dan sinh va cac ngudn
phat thai khu vuc nhung khong c6 ngudn nao c6 anh hudng vuot troi, dic trung cho diém diém do
thi hon hop.

Maiu dugc thu tir ngay 01/12/2020 dén ngay 31/12/2020, véi thoi gian 1dy miu 23,5
gio/mau. Téng cong thu duge 28 mau bui PMas va 31 mau PMo,.
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2.2. Thiét bi va phwong phap lﬁy mau

Bui PMy; duoc thu béng thiét bi NanoSampler (Pai hoc Kanazawa, Nhat Ban) véi luu
lwong 40 L/phit, trong khi PMa s duoc thu bang cyclone (LV40B, Sibata, Nhat Ban) véi luu luong
16,7 L/phut. Luu lugng 1ay mau duoc hiéu chuan trude dot quan tric.

Ca hai thiét bi st dung gidy loc soi thach anh (quartz fiber filter, 2500 QAT-UP, Pallflex)
duong kinh 47 mm. Trudc khi ldy mau, gidy loc duoc nung ¢ 750°C trong 4 gid nham loai bo
cacbon nén, dé ngudi dén nhiét d6 phong trong binh hut am, sau d6 dat 6n dinh trong phong can
(20-25°C; d6 4m twong ddi 30-40%) it nhat 24 gio trude khi can xac dinh khdi luong gidy tring
bang can vi luong Mettler Toledo AX26 (1 pg). Sau khi 1dy mau, gidy loc chira mau duoc bao quan
trong hop sach, boc kin & —10°C. Trudc khi can xac dinh khdi lugng sau léy mau, giéy loc duoc dua
vé nhiét ¢ phong trong binh hiit am, dat 6n dinh trong cung diéu kién it nhit 24 gid rdi cin bang
cung thiét bi.

2.3. Phén tich thanh phan cacbon

Thanh phan cacbon dugc phan tich bang phuong phap nhiét-quang phan xa (TOR) theo
giao thic IMPROVE _A [9] tai Dai hoc Saitama (Nhat Ban). Phuong phap xéc dinh cac phan doan
OC1-0C4, PyOC va ECI-EC3, trong d6 PyOC duoc hiéu chinh bang tin hiéu phan xa laser. OC,
EC va TC duoc tinh theo cac cong thirc sau [10]:

OC = OC1 + 0C2 + OC3 + OC4 + PyOC (1)
EC = EC1 + EC2 + EC3 — PyOC )
TC =0OC +EC 3)

2.4. Tinh toan cac chi s6 dic trung thanh phin cacbon

Céc chi s dic trung thanh phan cacbon dugc tinh toan tir két qua phan tich nham phuc vu
danh gia dac diém thanh phan cacbon cua bui PM» s va PMy 1.
Char (char-EC) va soot (soot-EC) dugc tinh theo Han va cong sy [11]:
Char-EC = EC1 - PyOC 4)
Soot-EC = EC2 + EC3 (5)
Ty 18 char-EC/soot-EC dugc tinh tir hai thong sd trén.
Cacbon hiru co so cap (POC) va cacbon hitu co thir cip (SOC) duoc wdce tinh theo phuong
phap ty 1¢ OC/EC nh¢ nhat (OC/EC)min cua Turpin va Huntzicker [12]:
POC = EC % (OC/EC)min (6)
SOC =0C -POC (7)
Trong d6, (OC/EC)min 14 gia tri nhé nhat cta ty 16 OC/EC trong tip mau nghién ctru.
Céc chi s6 POC, SOC, OC/EC, char-EC/soot-EC va TC/PM dugc tinh riéng cho tirng mau,
sau do xac dinh gia tri trung binh va do I¢ch chuan cho tung cap hat.
3. KET QUA NGHIEN CUU
3.1. Pic trung ndng dd bui va thanh phin cacbon trong PMa2s va PMo.
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Hinh 2. Bién thién nong d PMzs va PMo. trong thoi gian nghién ciru.

Hinh 2 cho thiy ndng d PMas va PMo ¢6 xu hudng bién dong twong dbi dong thoi trong
sudt thoi gian nghién ctru, phan anh anh huong cua cac diéu kién phat thai va khi tugng chung. Hai
khoang thoi gian ¢6 ndng d6 bui ting cao xuat hién vao khoang 08—11/12 va 22-27/12, xen k& véi
giai doan néng do thép hon tir 13—18/12. Tuy nhién, mtrc do bién dong cua hai cép hat khong hoan
toan giéng nhau. Trong giai doan dau thang, PMas ting manh va dat gia tri cuc dai 148,6 pg m>,
trong khi PMo, chi ting & muc vira phai. Nguoc lai, trong giai doan cudi thang, PMo, xuit hién
nhiéu dao dong ngin han voi bién do 16n hon mic du PMa, s khong dat gia tri cuc dai nhu dau thang.
Diéu nay cho thay hai cip hat c6 thé chiu anh huéng khac nhau cua cac qua trinh phat thai va bién
doi trong khi quyén.

Bang 1. Pic trung nong dd bui va thanh phan cacbon ciia PMa.s va PMo.t
Don vi PM:s(Mean £SD) Min-Max PMoi(Mean £SD) Min - Max

PM (ug m™) 70,8 + 33,8 22,8 - 148,6 5,77 £2,75 2,11-12,14
oC (ugC m™) 13,7+ 6,1 5,4-269 2,06 + 0,74 0,78 - 3,92
EC  (ugCm?) 4,8+2,0 2,0-83 0,48 + 0,21 0,11-0,81
TC (ngC m™) 17,8 + 8,1 7,7 - 34,6 2,54 + 0,94 0,89 - 4,74
OC/EC - 2,91 0,42 2,1-3,7 4,69+ 1,10 3,40 - 7,55
TC/PM % 27,1 6,8 % 15,2 - 38,0 48,7 15,9 % 20,8 - 89,7

Ghi chii: Gid tri dwoc biéu dién dudi dang Mean + SD; PMs s (n = 28), PMo.; (n = 31)
Céc dic trung thong ké ciia PM,s, PMyva thanh phan cacbon dugc tong hop trong Bang 1.
Nong d¢ trung binh cia PMa s dat 70,8 + 33,8 pg m™ cao hon khoang 12 1an so v&i PMo; (5,77 +
2,75 ug m>). Trong 28 ngay quan tric, 19 ngay (67,9%) c6 néng d6 PMas vuot gia tri gidi han
trung binh 24 gio theo QCVN 05:2013/BTNMT (50 pg m™) ¢6 hiéu luc tai thoi diém ldy miu. Khi
dbi chiéu voi cac mac tham chiéu hién hanh, sd ngay vuot QCVN 05:2023/BTNMT (45 pug m™)
148 |
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tang 1én 22/28 ngay (78,6%); trong khi toan bd s6 ngay quan tric déu vuot mirc hudng dan 15 pg
m™ cia WHO (2021) [13-15]. Két qua cho thdy 6 nhiém PMa s tai khu vuc nghién ctru trong mua
kho ¢ mirc ddng quan tim. Nong do PMys trung binh trong nghién ctru nay (70,8 + 33,8 ug m>)
tuong duwong voi mirc duoc Thuy va cong su (2018) ghi nhén tai ciing khu vuc quan tric & Ha Noi
va nam trong khoang ndng do6 PMas duoc bao cdo tai nhiéu do thi 16n cia Trung Qudc trong mua
dong (khoang 50-150 pg m™), phan anh dic trung 6 nhiém bui min cta cac d6 thi Péng A chiu anh
huong ddng thoi cia phat thai giao thong, dt nhién liéu va diéu kién khi tuong bét loi [8, 16].

Nong d6 trung binh ctiia OC, EC va TC trong PMa s 1an luot dat 13,7+ 6,1, 4.8 +2.0va 17.8 +
8,1 ng C m™ déu cao hon PMo (2.06 + 0.74, 0.48 + 0.21 va 2,54 + 0,94 ug C m™). Tuy nhién, ty 18
TC/PM ctia PMo; (48,7 + 15,9%) cao hon 15 rét so vdi PMas (27,1 + 6,8%). Két qua nay cho thay
phan doan bui nano c6 dic trung gidu cacbon hon so voi bui PMys. Xu hudng nay phu hop véi két
qua ctia Thuy va cong sy (2018) dong thoi phan anh dic trung gidu cacbon cua cac hat siéu min di
dugc ghi nhan tai nhiéu do thi Pong A [16,17].

OC 1a thanh phan chiém wu thé trong tong cacbon cuia cé hai cép hat. Ty 1& OC/EC clia PMo,
(4,69 = 1,10) cao hon PM25 (2.91 £ 0.42), phan &nh ty 1¢ cacbon hitu co 16n hon trong phan doan bui
nano. Tuy nhién, OC/EC chi 1a chi thi so bd va cé thé chiu anh huéng dong thoi cia dic diém nguon
phat thai, diéu kién khi tuong va cac qua trinh bién doi trong khi quyén. Do dé, can xem xét két hop
v6i cac phan doan nhiét va cac chi thi cacbon khac dé thao luan dic diém ngudn phat thai.
3.2. Pic trung cac phan doan nhiét OC-EC

Két qua phan tich cac phan doan nhiét OC—EC duoc trinh bay trong Bang 2 va Hinh 3. Xét
vé néng do tuyét ddi, cac phan doan nhiét trong PM> s déu cao hon PMo.1. Trong PM s, EC1 (6,56 =
2,74 png C m>) 1a phan doan c6 ndéng d6 cao nht, tiép theo 1a OC3 (4,45 + 1,90 pg C m™), OC2
(3,24 £ 1,33 ug C m™) va OC4 (3,15 + 1,47 pg C m™). Dbi v6i PMo.1, OC2 (0,67 + 0,20 pg C m3),
0C3 (0,61 £ 0,23 pg C m>) va EC1 (0,50 + 0,28 pg C m™) 1a cac phan doan chiém uu thé, trong
khi EC3 chi dong gop mot ty 18 rat nho & ca hai cép hat.

Biang 2. Nong d9 (ug m?) cac phan doan nhiét OC-EC trong PM2.s va PMo.1

PM:2.5 (Mean = SD) PMo.1 (Mean = SD)
OC1 0,55+0,48 0,10 £ 0,05
0C2 3,24+ 1,33 0,67 0,20
0C3 4,45+ 1,90 0,61 +0,23
ocC4 3,15+ 1,47 0,32+0,12
PyOC 2,28 + 0,88 0,37 +0,18
EC1 6,56 £2,74 0,50 + 0,28
EC2 0,48 £0,10 0,31 +0,11
EC3 0,01 +£0,01 0,03 +£0,02

Dé thuan tién cho viéc so sanh giita hai cap hat, Hinh 3 trinh bay ty 1¢ tuong ddi ctia cac phan
doan nhiét, dugc tinh theo ty I¢ cua tirng phan doan trén téng ham lugng cua tdm phan doan nhiét
(OC1-0C4, PyOC va EC1-EC3). Két qua cho thdy OC2, OC3 va EC1 14 ba phan doan chi dao cta
cd PMas va PMo.1. Tuy nhién, PMy.1 c6 ty 1€ OC2 va OC3 cao hon, trong khi PM> 5 ¢6 ty 1¢ EC1 16n
hon. Nguoc lai, OC1, EC2 va EC3 chi chiém ty 1¢ nho6 trong tong cacbon ciia ca hai cap hat.
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Su khac biét vé thanh phan twong dbi giira cac phan doan nhiét cho thay PMzs va PMo1 ¢6
dic trung thanh phan cacbon khac nhau, phan 4nh sy khac nhau vé co ché hinh thanh va qua trinh
bién dbi ctia thanh phan cacbon theo kich thudc hat, pht hop véi xu hudéng da duoc béo céo & Ha
Noi va cac do thi Dong A [8, 17]. Tuy nhién, cac phan doan nhiét chi phan anh dic diém thanh phan
cacbon va chua du co s¢ dé xac dinh ngué)n phat thai. Vi vay, cac chi thi cacbon nhu OC/EC, POC,
SOC, char-EC, soot-EC va ty 1€ char-EC/soot-EC s€ dugc stir dung trong muc tiép theo dé thao luan
sau hon vé dic diém ngudn phat thai.
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Hinh 3. Ty 1é twong doi ciia cdc phdan doan nhiét trong PM>5 va PMo.;
3.3. Cac chi thi diic trung cacbon va goi y ngudn phat thai
Bang 3. Ddc trung cdc chi thi cacbon cua PM> s va PMy.;

Pon vi PMazs PMo.1
: (Mean = SD) (Mean £ SD)

OC/EC - 2,91+0,42 4,69+ 1,10
POC (ugC m™) 9,93 +4,16 1,62 +0,72

SOC (ugC m™) 3,88 +2,36 0,45+ 0,26
Char-EC (ugC m™) 427 +2,02 0,14+0,11
Soot-EC (ugC m™) 0,49 + 0,10 0,34 +0,13
Char-EC/Soot-EC - 9,30 + 5,51 0,37 +0,28

Céc chi thi déc trung cacbon ciia PM2 s va PMo.1 dugc trinh bay trong Bang 3. Ty 1¢ OC/EC
trung binh ctia PMo 1 (4,69 + 1,10) cao hon déng ké so voi PMas (2.91 + 0.42), phan anh ty 18 cacbon
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hitu co 16n hon trong phan doan bui nano. Chi s6 OC/EC thuong dugc st dung nhu mot chi thi so
bo dé danh gia dong gop twong ddi giita cacbon hiru co va cacbon nguyén t6, ddng thoi cé thé phan
anh sy hinh thanh cacbon hiru co thir cdp (SOC). Tuy nhién, chi sé ndy chiu anh hudng ddng thoi
ctia dac diém ngudn phat thai, diéu kién khi tuong va qua trinh bién dbi trong khi quyén, nén khong
du dé quy két truc tiép ngudn phat thai [6]. Trong nghién ctru nay, gia tri OC/EC cao hon & PMo,,
cung v6i két qua ¢ Hinh 3 cho thdy cic phan doan OC2 va OC3 chiém ty 1¢ 16n trong tong cacbon,
goi ¥ vai trd dang ké ctia cacbon hitu co va cac qua trinh bién di thir cAp trong phan doan bui siéu
min. Két qua nay phu hop véi nghién ctru cua Thuy va cong su (2018) tai Ha Noi, trong d6 PMo
¢6 ty 18 cacbon trong khdi luong bui cao hon PMas va thanh phan OC chiém uu thé trong phan
doan bui nano [8]. Tuong tu, cidc nghién clru tai Béc Kinh va Quéang Chau ciling ghi nhan OC Ia
thanh phan cacbon chu dao trong bui d6 thi, ddng thoi chi ra ring gia tri OC/EC tuong dbi cao
thuong di kém voi sy dong gbp ciia qua trinh hinh thanh bui hitu co tht cap duéi diéu kién 6 nhiém
do thi [4, 18].

Két qua tinh toan theo phuong phap ty 16 OC/EC nho nhét cho thiy cho thdy POC chiém uu
thé so véi SOC & ca hai cip hat. Tuy nhién, SOC dat 3.88 + 2.36 ug C m d6i v&i PMas va 0,45 +
0,26 pg C m ddi v6i PMy 1, chimg té qua trinh hinh thanh bui hitu co thir cip van dong gop dang
ké trong thoi gian nghién ctru. Méc du céc phan doan nhiét va chi thi POC/SOC khong thé dai dién
truc tiép cho tirng nguén phat thai, su két hop gitra ty 1€ OC/EC tuong ddi cao, su hién dién cua
SOC va ty 1& 16n cta cac phan doan OC2—OC3 cho thay qua trinh hinh thanh cacbon hiru co thi cap
c6 vai trd quan trong ddi véi thanh phﬁn cacbon cua bui tai khu vuc nghién ctru. Vai tro cia SOC
trong nghién ciru nay ciing phu hop véi cac nghién ctru tai nhidu do thi chau A, trong d6 buyi hitu co
thir cdp duoc ghi nhan 12 mot thanh phan dang ké ctia PM, s dudi diéu kién khi quyén mua dong do
cudng d6 quang hoa va qua trinh oxy hoa cac hop chét hiru co tién chét van tiép tuc dién ra trong
diéu kién 6 nhiém kéo dai [6, 19].

Déi voi cacbon nguyén tb, char-EC trong PMas (4,27 + 2,02 pg C m™) cao hon dang ké so
v6i soot-EC (0,49 + 0,10 ug C m™), trong khi & PMo hai thanh phan nay cé gia tri gin twong
duong (0,14 £ 0,11 va 0,34 + 0,13 pg C m™). Do do, ty 1é char-EC/soot-EC ctia PM, s dat 9,30 +
5,51, cao hon nhiéu so v&i PMo, (0,37 £ 0,28). Theo Han va cong su (2007, 2009), ty 1€ char-
EC/s00t-EC ¢6 thé duogc st dung nhu mot chi thi bd sung dé danh gia ddc diém cac ngudn chay do
it chiu 4nh huong ciia qua trinh hinh thanh aerosol hitu co thir cdp hon so véi OC/EC [4, 11]. Ty 1é
char-EC/soot-EC cao phan anh sy chiém wu thé twong ddi ciia char-EC, thuong gip trong cac qua
trinh chay & nhiét do thap, trong khi ty 1¢ thip phan anh sy chiém wu thé ctia soot-EC, thuong lién
quan dén cac qua trinh chdy & nhiét d6 cao. Tuy nhién, chi s6 ndy van chiu anh hudng cua loai
nhién liéu, diéu kién chay va qua trinh bién di trong khi quyén, vi vay chi nén dugc sir dung nhu
mot chi thi hd trg trong danh gia ngudn phat thai. Gia tri char-EC/soot-EC ctia PMa s trong nghién
clru nay cao hon dang ké so v6i PMo 1, tuong tu xu huéng duoc Han va cong sy (2009) quan sat tai
14 d6 thi Trung Quéc, trong d6 char-EC bién dong manh theo ngudn phat thai va mua, trong khi
soot-EC it bién dong hon [4].

Xét tong hop cac chi thi OC/EC, POC/SOC, char-EC/soot-EC cung phan bd cac phan doan nhiét
(Muc 3.2), thanh phan cacbon cia PMas va PMo; tai diém nghién ciru cho thdy anh hudéng dong
thoi cua phat thai so cdp va qua trinh hinh thanh cacbon hitu co tht cip. PMo, ¢6 xu huéng giau
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cacbon hitu co hon, trong khi PM2 s thé hién ré hon dac trung ctua char-EC. Céc nhan dinh nay chi
mang tinh goi ¥ va can duoc kiém ching bang cac phuong phap phan bd ngudn dinh luwong, nhu
PMF hodc CMB, trong cac nghién ctru tiép theo.

4. KET LUAN

Nghién ciru da cung cép dit liéu ban dau vé dic trung thanh phan cacbon cta bui PMas va PMo.: tai
mot diém d6 thi hdn hop & Ha Noi trong thoi gian khio sat. Trong thoi gian quan tric thang
12/2020, 6 nhiém PM, 5 dién ra thudng xuyén. Mic du néng do tuyét d6i cua cac thanh phan cacbon
trong PM2.s cao hon, PMo.1 ¢6 ty 1&¢ TC/PM 16n hon, cho thiy dic trung giau cacbon ciia bui nano.
OC 1a thanh phan chiém wu thé trong ca hai cdp hat, trong d6 OC2, OC3 va EC1 1a cac phan doan
nhi¢t dong gép chinh.

Cac chi thi OC/EC, POC/SOC va char-EC/soot-EC cho théy PMas va PMo.i ¢6 dic diém thanh
phan cacbon khac nhau. PMo.i ¢6 xu hudng giau cacbon hiru co hon, trong khi PMy s thé hién 5
hon dic trung cta char-EC. Két qua goi y anh huong dong thoi ctia phat thai so cdp va qua trinh
hinh thanh cacbon hiru co th Cép ddi vé6i thanh phﬁn cacbon cua bui tai khu vyc nghién ctru. Tuy
nhién, cac nhan dinh vé ngudn phat thai chi mang tinh goi ¥ trong pham vi diém nghién ctru va thoi
gian khao sat. Cac nghién ctru tiép theo can mé rong thoi gian va pham vi quan tric, dong thoi két
hop cac mo hinh phan b6 ngudn (PMF, CMB) va céac chét chi thi nguon (nhu PAHs, levoglucosan
va ion vo co) dé danh gia dinh luong dong gdp ciia cac ngudn phat thai.
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