Théng tin khoa hoc céng nghé

XAY DUNG QUY TRINH XAC PINH CARBON TONG VA CARBON
HU'U CO TONG SO TRONG BUI KHONG KHi XUNG QUANH PM,,

TRAN THI LE THU ), NGUYEN DBUC THINH ’, MAI QUANG TUYEN
1. PAT VAN DE

O nhiém khong khi hién dang 13 mot trong nhimg van dé méi truong nghiém
trong dién ra trén toan cau do cac tac dong tiéu cuc dén sirc khoe con ngudi. Trong
s6 cac chat gdy 6 nhiém khong khi, vat chat dang hat (PM, hay con goi 1a bui) dugc
quan tdm nhiéu trong nhing thap ky gan ddy do c6 anh hudng tidu cuc dén moi
truong mot cach toan dién. Nhitng anh hudng d6 xuat phat tir sy da dang vé ngudn
gdc phat thai, co ché hinh thanh ciing nhu sy thay d6i vé kich thudc, thanh phan hoa
hoc, kha nang phat tan trong khi quyén cua cac hat vat chit [1]. Cac hat bui trong
khong khi bit ngudn tir cac hoat dong tw nhién (phong hoa vo trai dét, song bién, nui
ltra phun trao, bao cat, chay rung,...) va cac hoat dong nhan tao (hoat dong cong
nghiép, ndng nghiép, giao thong van tai, ddt nhién liéu héa thach, ddt sinh khéi, dét
rac,...), bao gém bui ¢6 duong kinh khi dong hoc < 10 um (PM,, bui thd), <2,5 pm
(PM3 5, bui min), < 0,1 pum (PMy, bui siéu min). Trong do, vat chat hat thé (PM,)
dai dién cho kich thudc hat c6 thé ho hép, c6 anh huong x4u dén strc khoe do cac
hop chét doc hai co thé hap phu 1én hat bui. Bui PM, c6 thé gay kich tmg mat, mii,
cd hong véi cac biéu hién cu thé: chay nudc mat, nude miii, hat hoi, ho. Tiép xuc
thuong xuyén véi PMj s& lam suy giam nghiém trong chirc ning phdi, gy nén cac
bénh hen suyén, bénh tim [2].

Thanh phﬁn héa hoc ciia PM 1a hon hop ctia cac hat ran va (hoidc) cac giot 16ng
duoc tao thanh tur cac hop chét khac nhau nhu: Cac hop chét cua carbon, cac ion vo
co, bui khoang, sol khi mudi bién, kim loai, cic nguyén té vi luong, hoi nudc,...
Trong d6, carbon dong mot vai trd quan trong va 1a thanh phan chi yéu chiém
khoang 20-50% ndng do khdi lugng PM;, trong khi quyén, ty 1é nay co thé cao hon
khi ham luong bui tang cao [3, 4]. Cac loai carbon trong khi quyén voi cac thanh
phan va ciu trac hoa hoc khac nhau co6 ngudn goc tu nhién va nhan tao, ton tai
khong chi & dang khi ma con xuét hién & dang rin hay rén - 10ng trong céc hat sol
khi. Tong luong carbon (TC) trong cac hat sol khi chu yéu 1a hon hop cia carbon
hiru co (OC), carbon nguyén t6 (EC), ngoai ra con co su dong gbp cua cac hop chat
carbon v0 co (IC, muoi carbonat) phu thudc vao nguon goc phat sinh cua cac chat
[5]. Su hién dién va tac dong cua carbon trong khi quyén la mdt chu dé 16m vé bién
ddi khi hau dang nhan dugc su quan tdm cua cac nha khoa hoc trén thé gidi.

Ca EC va OC c6 trong sol khi déu c6 ngudn gde tir hau hét moi qua trinh nhiét
lién quan dén vat chét chira carbon. Carbon nguyén t6 (EC) dugc xem la chat 6
nhiém phat sinh chu yéu tr qua trinh dot chay khong hoan toan cac nhién liéu gbe
carbon, nhu dbt gb dé sudi am dan dung va dbt nhién liéu hoa thach sir dung trong
giao thong van tai, san xuét dién va cac quy trinh cong nghiép [6]. Trong khi quyén,
EC thudng ton tai & trang thai tro nén c6 thé coi EC 1a chat danh dau hiru ich cua cac
chat gay 6 nhiém khong khi do con nguoi tao ra [7]. Trong khi do6, carbon hitu
co (OC) bao gdm carbon hitu co so cip (POC), duoc thai tric tiép vao khong khi tir
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cac hoat dong tu nhién, nhan tao va carbon hitu co thir cép (SOC), dugc tao ra trong
céc phan ing quang héa cua tién chat dang khi, bao gdm céc hop chét hiru co dé bay
hoi (VOCs) [8]. Cac thanh phan ctia OC rat phuc tap va giau chit doc hai. Nhiéu
chat trong s6 d6 1a chat giy dot bién gen & ngudi, chat giy ung thu nhu: mot sd
hydrocacbon thom da vong (PAHs), biphenyl polyclo héa (PCB), dibenzop-dioxin
polyclo héa (PCDD) va dibenzofuran polyclo héa (PCDF) [7]. Vi vay, viéc tién
hanh giam sat ham luong, thanh phan carbon trong buyi thuong xuyén dé dam bao
chit lugng moi truong khong khi xung quanh 1a can thiét.

Vi hén hop carbon trong cac hat vat chat chira nhiéu hop chat hitu co rat phtc
tap nén viéc phén tich ching dwgc don gian hoa bang cach phan tich tong luong
carbon (TC) gdm céc thanh phan 1a OC, EC va IC, trong d6 tong cua hai gia tri OC
va EC duoc coi 1a tong lwong carbon hiru co (TOC) [9]. Trong nhitng nim gan day,
cac nghién ctru trong va ngoai nudc tap trung chu yéu vao viéc phan tich ham luong,
thanh phan carbon trong cac hat PM bang céac phuong phap nhiét, nhiét quang [5, 7,
9]. Cac phuong phap phén tich dya trén nguyén tac co ban la chuyén tit ca cac dang
carbon trong mau vé dang don gian la CO, hodgc CHy4 va dugc dinh luong bang cac
loai dau do. Tuy nhién, tai Viét Nam, theo tim hiéu cua nhom tac gia, hién chua c6
tiéu chuan nao dugc ban hanh dé gidm sat ham luong carbon trong bui khong khi
xung quanh. Vi vy, nghién ctu nay nham muyc dich xay dung mét quy trinh lay
mau va phan tich ham lwong TC, TOC trong mau bui PM,, trong khong khi xung
quanh phu hop véi diéu kién trang thiét bi cuia phong thi nghiém. Pay 1a co s¢ dé
xac dinh, danh gia cac chit gy 6 nhiém, diy manh cong tac nghién ctru, gidm sat
chit luong méi truong khong khi.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, dia diém, thoi gian nghién ciu

Dbi twong nghién ciru: Carbon tong sé (TC), Carbon hitu co tong s6 (TOC)
trong bui PM;¢ khong khi xung quanh.

Dia diém quan tric: Mau bui PM,, dugc thu thap tai 3 vi tri trong khu vuc
thanh phd H6 Chi Minh bao gdm: Khu dan cu tai Quan 1 (ky hiéu mau 1a Q1) c6 toa
d6: 10.7581011, 106.6885685; Tram Nghién ctru tmg dung va thir nghiém Can Gid
(ky hiéu mau 1a CG) c6 toa do: 10.4548808, 106.8933499; Chi nhanh Phia Nam,
Trung tdm Nhiét déi Viét - Nga: Vi tri 1dy mau tai céng Chi nhanh (ky hiéu mau la
CNI1) c6 toa do: 10.7766869, 106.6809184 va tai san thuong toa S; (ky hiéu mau l1a
CN2) c6 toa do: 10.7770914, 106.6816320.

Céc méiu bui PM, duoc thu thap trong khoang thoi gian tir thang 5 dén thang
7 nam 2023.

2.2. Hoa chét, chit chuin

Céc hoa chat, chit chuan dugc sir dung 13 glucozo (Sigma-Aldrich, M¥), natri
cacbonat (Sigma-Aldrich, M¥), axit phosphoric (Sigma-Aldrich, M¥), gidy loc soi
thach anh (Whatman, Anh), khi oxy tinh khiét 99,999% (Nhat Ban). Cac phu kién,
vat tu ti€u hao cua hang Shimadzu (Nhéat Ban).
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2.3. Phwrong phap liy miu

Mau bui PM,, duoc liy bang thiét bi thu mau bui PM thé tich 1én Tisch
(model TE-607VFC+BLX, My) vé6i téc d6 iy mau trong khoang 0,99+1,27
m’/phiit. Phuong phép 14y mau duoc thuc hién theo tiéu chuin US EPA - 40 CFR
Appendix J to Part 50 [10].

Trudce khi léy mau, giéy loc soi thach anh dugc nung ¢ nhiét 36 600°C trong
20 phut dé loai bo cac tap chét chtra carbon trong giéy loc, dé ngudi dén nhiét do
phong trong binh hit 4m, sau d6 cin va ghi lai khdi lwong gidy loc (m,) trude khi
mang dén vi tri iy mau.

L'Eip dat may tai vi tri léy mau di duoc chon, ghi chép cac thong tin thoi tiét, toa
do, dit gidy loc dd chudn bi vao khay thu mau, bat may va cai dat thoi gian 1dy miu
(Hinh 1). M&u duoc 1y tai bdn thoi diém khao sat: 8 gio, 12 gio, 24 gio va 48 gio.
Mau tring hién truong dugc 1y trong tu v6i quy trinh 14y miu nhung khong bat may.

Mau bui PM thu thap tai cac vi tri dugc ki hiéu nhu sau: CG.08h, CG.12h,
CG.24h, CG.48h; Q1.08h, Q1.12h, Q1.24h, Q1.48h; CN1.08h, CN1.12h, CN1.24h,
CN1.48h; CN2.08h, CN2.12h, CN2.24h, CN2.48h.

Mau bui PM, sau khi lay duoc van chuyén vé phong thi nghiém, bao quan &
nhiét d6 -20°C dén khi thuc hién phan tich TC va TOC. Tinh va ghi lai dién tich
phan gidy loc chtra bui S, (cm?).

Hinh 1. Liy miu tai: a) Tram Nghién ctru, ing dung va thir nghiém Can Gio (CG),
b) Chi nhanh Phia Nam, Trung tdm Nhiét déi Viét - Nga (CN2)
2.4. Quy trinh phéan tich TC, TOC trong bui PM;,
Mau bui PM;, duoc xac dinh thanh ph'?m carbon (TC, TOC) béng thiét bi
TOC-L series SSM-5000A cua hang Shimadzu (Nhat Ban) (Hinh 2), ap dung theo
phuong phép oxy hoa véi xtc tac va nhiét do cao.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 33, 12 - 2023 123



Théng tin khoa hoc cong nghé

Hinh 2. Hé thong phan tich tong carbon TOC-L series SSM-5000A
2.4.1. Nguyén tic

Téng lugng carbon (TC) dwoc xac dinh bang cach oxi hoa hoan toan méu
trong 10 v&i xac tic va nhiét do & 900°C dé toan bo lugng carbon c6 trong mau
chuyén thanh CO,, duoc dong khi mang dua dén diu do NDIR va xac dinh cudng
d6 tin hiéu tir 46 suy ra duoc ham luong carbon tong trong mau.

Téng luong carbon vé co (IC) duge xac dinh bang phuong phap axit hoa mau
bang dung dich axit phosphoric trong 16 v6i nhiét ¢ 200°C. CO, sinh ra tir qué trinh
phan tmg dugc dong khi mang dua dén déu do NDIR dé xac dinh lugng carbon vo
co ¢6 trong mau.

7Khi do6 téng luong carbon hitu co (TOC) dugc xac dinh gian tiép bang hiéu sb
cua tong ham luong carbon trong mau va tong ham luong carbon vo co co trong
mau: TOC =TC - IC.

2.4.2. Chiit chuén

Chat chyén dugc chuan bi bél}g cach say kho ¢ nhiét ¢ khoang 105+120°C
trong 1 gio, dé ngudi trong binh hit &m va bao quan trong binh kin.

Chuén bi cac dung dich chuan c6 néng do 500, 1000, 2000, 5000 mg/1.

2.4.3. Cai dit cdc diéu kign thiét bi

~ Khi mang cai dat cho TOC-L: Khong khi (21% O,; 79% N>), ap suit 200 kPa,

toc do déqg khi 150 ml/phtt. Khi mang cai dat cho SSM-5000A: Khi O,, &p suat
200 kPa, toc d§ dong khi 500 ml/phiat. Chuong trinh nhiét d¢ 10 SSM-5000A: Lo TC
& 900°C, 16 IC ¢ 200°C.

Thuyén nung miu phai dwgc lam sach biang cach ngam trong dung dich
hydrochloric axit 2 mol/L trong khoang 10 phut, rura sach bang nudc tinh khiét, sy
kho trong ti sdy va nung thuyén mau trong 16 nung ¢ nhiét d6 900°C trong khoang
20 phut.
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2.4.4 Phén tich mau

Chuan bi mau: Phan giéy loc chtta bui duoc cit thanh cac manh nhé véi kich
thude 1,0 x 1,5 cm, tuong ung véi dién tich 1a 1,5 cm? (Hinh 3). Dién tich gidy loc
chura bui dugc thuc hién phan tich khao sat la: 1,5 cm?; 3,0 cm? va 4,5 cm? tuong
tmg 1an luot véi s lugng manh gidy loc da cat 1a: 1 manh, 2 manh va 3 manh. Mau
blank phong thi nghiém (PTN) va blank hién truong dugc chuan bi phan tich tuong
tu nhu trén.

Hinh 3. Chuin bj mau gidy phan tich c6 dién tich 1,5 cm?

Mu dugc dit trong thuyén nung mau (kich thude 1,0 x 3,5 cm), dua vao thiét
bi phéan tich va tién hanh do mau (Hinh 4).

TC sample port

a) b)
Hinh 4. Pua miu vao may phan tich

Sau khi ¢6 két qua phan tich, ghi lai néng do va tinh toe’m\hém lugng TC, TOC
trong byi khong khi xung quanh. Két qua la trung binh cta 3 lan thir, dugc lam tron
dén 3 s6 1¢, don vi la pg/Nm®.

2.5. Phuwong phap tham chiéu, danh gia, phén tich s6 li¢u.

Str dung cac phan mém phan tich, danh gia s6 liéu nhu Microsoft Excel va R.
So sanh sy khac nhau cua dir liéu bang kiém dinh Wilcoxon ¢ murc ¥ nghia a = 5%.
Ap dung cac ti€u chuan trong va ngoai nudc dé xac nhan gia tri st dung cua phuong
phap phan tich.
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3. KET QUA VA THAO LUAN
3.1. Két qua thu miu bui PMj

MaAu bui PM;, thu thap tai cac vi tri quan tric duoc lua chon trong khoang thoi
gian thu mau khao sat 1a: 8 gio, 12 gio, 24 gio, 48 gio. Két qua thu duoc 14 miu
PM,, dugc trinh bay trong Bang 1, tuy nhién mau bui PM, trong thoi gian 48 gio
thu tai Chi nhanh Phia Nam, Trung tam Nhiét d61 Viét - Nga khong dugc thyc hién.

Pé xac dinh khéi lwong PMy, cac bo loc dugc can trudc va sau khi léy mau
bang can phan tich c6 d nhay cao (10™ - 10 g). Trude khi can, cac bd loc trude va
sau khi 1dy mau dugc can bang d6 am trong binh hut 4m trong thoi gian 48 gio, &
nhiét d6 25+2°C va d6 am tuong ddi 35+5%.

Bang 1. Két qua thu mau bui PM tai cac vi tri quan tric

kndi | KB en X
Ki hi¢u Thoi gian lwong l.lf(‘)’ng khong Nong do
STT) 1w thu miu gidy loc gay loc khi PMo 3
(mo)- chira bui (Nm’) (ng/Nm’)
(my)
6h00-02.06.2023
1 Q1.08h dén 4,3391 | 4,3460 | 529,15 13,040
14h00-02.06.2023
10h30-01.06.2023
2 Ql1.12h dén 42835 | 4,2994 | 833,58 19,074
22h30-01.06.2023
9h00-29.05.2023
3 Q1.24h dén 42922 | 4,3186 | 1652,47 | 15,976
9h00-30.05.2023
10h00-30.05.2023
4 Q1.48h dén 43011 | 4,3291 | 2742,92 | 10,208
10h00-01.06.2023
6h00-07.06.2023
5 CG.08h dén 43151 | 4,3158 | 531,98 1,316
14h00-07.06.2023
11h30-06.06.2023
6 CG.12h dén 4,3219 | 4,3260 | 832,39 4,926
23h30-06.06.2023
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Khoi

11h00-23.07.2023

Khéi Thétich | (..

Kihigu | Thoigian | lwong | 59" | khong | NOP8 40

STT mau thu miu gif'ly loc gn}y lgc. khi PM,, 3

(m0)° chira bui (Nm®) (ng/Nm”)

(my)

11h-05.06.2023

7 | CG.24h dén 42957 | 4,3200 | 1655,66 | 14,677
11h-06.06.2023
14h15-07.06.2023

8 | CG.48h dén 42987 | 43285 | 2742,58 | 10,866
14h15-09.06.2023
6h30-22.07.2023

9 | CN1.08h dén 4,2889 | 42965 | 551,68 | 13,776
14h30-22.07.2023
18h00-21.07.2023

10 | CN1.12h dén 4,3750 | 4,3913 | 812,95 | 20,051
6h00-22.07.2023
15h00-22.07.2023

11 | CN1.24h dén 42961 | 43213 | 1663,42 | 15,150
15h00-23.07.2023
11h30-23.07.2023

12 | CN2.08h dén 4,3217 | 4,3320 | 395,80 | 26,023
23h30-23.07.2023
18h00-21.07.2023

13 | CN2.12h dén 43107 | 4,3338 | 819,60 | 28,185
6h00-22.07.2023
11h00-22.07.2023

14 | CN2.24h dén 4,3123 | 4,3376 | 1357,44 | 18,638

Céac mau bui PM;, dugc thu thip trong thoi gian tir thang 5 dén thang 7 nim

2023 déu c6 nong d6 bui PM trong khong khi xung quanh twong dbi thap, va co
gi tri thap hon so vdi quy chuan k¥ thuat qudc gia vé chat lugng khong khi QCVN
05:2023/BTNMT (gi4 tri PM;, trung binh 24 gid khong qua 100 pg/Nm?). Nguyén
nhan 1 do thoi diém iy mau trong miia mua, nudc mua co kha ning rira troi cac hat
6 nhidm va 1am giam luong bui co trong khi quyén.
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3.2. Dung dwong chuin

Dung dudng chuan TC, IC & dai ndng do: 0, 50, 100, 200, 500 pg. Dung
micropipet hit 100 pl cac dung dich chuan cho vao thuyén nung mau chira miu
blank PTN va tién hanh phan tich miu. Puong chuan phai tuyén tinh va c6 hé sd
R*>0,995. Két qua dung dudng chuin dugc thé hién ¢ Hinh 5.

50 50
y =0.0883x+ 0.1290 . y=0.077x+ 0.051

40 R2=10.9999 4 40 R2 = 0.995 .
g 30 € 30
= =
< <.q,_'." -
a2l - 520 .

10 . 10 >

0 &« 0«2
0 200 400 600 0 200 400 600
Ham lwong C [ng] Ham lwong C [pg]
a) b)

Hinh 5. a) Puong chuin TC; b) Puong chuan IC
3.3. Khio sit lrgng miu phan tich

Cac mau gidy loc bui PMo duoc thu thép trong thoi gian 8 gio, 12 gio, 24 gio,
48’ gio véi dién ticl} giay loc phan tich dugc khao sat la 1,5 cm?, 3,0 cm?, 4,5 cm”.
Két qua khao sat theé hién ¢ Hinh 6 va Hinh 7.

. L a

Dién tich gidy

|-I—1
1
.

— LOQ =50 pg

Ham luong carbon (pg)

]
[=;

CG.'OSh CG..IZh CNI'.OSh CNI'. 12h Ql .‘08h Ql .Il 2h
MAu PMio
Hinh 6. Két qua khao sat thoi gian 1dy mau (08 gio va 12 gio) va dién tich
gidy loc phan tich (1,5 cm?; 3,0 cm?; 4,5 cm®) tai cac vi tri khao sat
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Két qua khao sat cho thiy, mau bui duoc thu trong thoi gian 8 gio va 12 gio
khi phén tich & cac dién tich gidy loc khao sat 1an luot 1a 1,5 cm?; 3,0 cm” déu cho
két qua phan tich ham luong carbon (TC) thip hon gia tri giéi han dinh luong
(LOQ) tinh tir két qua phan tich cua thiét bi (50 pg), nén két qua nay khong dang tin
cdy. Két qua phan tich mau thu trong thoi gian 12 gior & dién tich gidy loc 4,5 cm?® ¢6
su khac nhau, cu thé, mau CG.12h ¢ gia tri thap hon LOQ (50 pg), mau CN1.12h
va Q1.12h cho két qua cao hon gia tri LOQ (50 pg).

D6i v6i mau thu trong thoi gian 24 gid va 48 gid, khi phan tich & dién tich
gidy 1,5 cm” ciing cho két qua phan tich ham luong carbon (TC) thap hon gié tri
LOQ (50 pg). Khi thay ddi dién tich gidy loc phén tich 1a 3 cm” hodc 4,5 cm® déu
cho két qua phan tich cao hon LOQ (50 pg) va tinh ra dugc néng dd TC trong khong
khi twong dong nhau khi phén tich & hai dién tich gidy nay. Cu thé, két qua ndng do
TC trong bui khi duoc tinh tir mau PM,o-CG.24h véi dién tich giéy loc phan tich 3,0
cm® va 4,5 cm” 1an luot 1a: 4,995 pg/Nm® va 4,882 ug/Nm?® (khong cé su khac biét
vé mit thong ké, p-value > 0,05).

%
1407 _I_
1201
Dién tich giay
1004 _I_ |:| 1,5 em?
i r— J—
= — l:l 3,0 em?
ERE
_E D4.5 em?
s —— LOQ =50 pg
_§' 60 —E— =
=
=1
==
40
204
04
CG.24h CG.48h CN1.24h Q1l.24h Q1.48h
Mau PMig

Hinh 7. Két qua khao sat thoi gian 1dy mau (24 gio va 48 gio) va dién tich
giéy loc phéan tich (1,5 sz; 3,0 cm?; 4.5 cm2) tai cac vi tri khao sat
Tur két qua khao sat, nhom tac gia lya chon diéu kién tbi vu nhét: thoi gian thu
mAu it nhat 24 gid va dién tich gidy loc phan tich khong nhé hon 3,0 cm?® (dam bao
két qua phan tich nam trong dudng chuan) 1a phu hop dé phan tich TC va TOC trong
bui PM; ddi v6i thiét bi TOC-L series SSM-5000A tai Phong Thi nghiém Phén tich
moi truong, Chi nhanh Phia Nam, Trung tdm Nhiét déi Viét - Nga.
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3.4. Xay dung ho so phé duyét phuwong phap
3.4.1. Xdc dinh gici han phdt hién ciia phwong phap (MDL)

Tién hanh xé4c dinh gidi han phat hién cua phuong phap (MDL) theo hudng
dan US EPA - 40 CFR Appendix B to Part 136 - Definition and Procedure for the
Determination of the Method Detection Limit - Revision 2. Thuc hién phéan tich dua
trén miu blank PTN va mau thém chuén (Spike). Mau blank 13 manh gidy loc c¢6
dién tich 3,0 cm? khong chira byi. Mau thém chuin 12 mau duogc thém ham luong
chuan glucose 12 50 pg vao miu nén. Chuan bi 7 mau blank PTN va 7 mau spike,
tién hanh phan tich trong ba ngay lién tuc.

Két qua xac dinh gii han phat hién va giéi han dinh luong ctia phuong phap
phén tich TC, TOC trong bui khong khi xung quanh dugc thé hién trong Bang 2.
Phuong phép phén tich ap dung di véi mau bui PM,, thu trong 24 gid, véi toc do
dong 14 1,13 m’/phiit (twong tng véi thé tich khi chuén 1a 1627,2 Nm®) va dién tich
giéy loc phén tich lya chon 1a 3,0 cmz, thu duoc két qua gioi han phat hién cta
phuong phap (MDL) nhu sau: MDL cua phuong phap phéan tich TC 1a 1,3 (ug/Nm3 )
va MDL ciia phwong phap phan tich TOC 1a 1,2 (ug/Nm®).

Bang 2. Gidi han phat hién va gidi han dinh Iugng ctia phuong phap

TT Chit phan | Blank (n=7) | Spike (n=7) MDL LOQ
tich (ng) (ng) (rg/Nm’) | (ng/Nm’)
1 TC 0,000 49,099 1,3 4,1
2 TOC 0,000 47,944 1,2 3,9

3.4.2. Xdac nhdn gia tri sir dung ciia phwong phap

Gi4 tri sir dung ctia phuong phap dugc xéac dinh dé ching minh d9 tin cay cia
phuong phép va két qua thir nghiém, thong qua cac thong s6 danh gia nhu: d6 chum,
do dung, do khong dam bao do (PKDPBD). B§ chum dugc danh gia thong qua do lap
lai. Mau duoc phan tich 7 lan 1ap lai/nén mau, duoc thuc hién 1ap lai v6i hai nhan
vién PTN. D¢ ding duoc thuc hién thong qua hiéu suét thu hdi, trong d6 céc nén
mau duoc thém chuan co néng do 16 ug/Nm3 , dugc do 1ap lai 7 lan. Két qua duoc
thé hién dudi Bang 3.

Két qua cho thiy d6 chum va d6 dung cta phwong phap déu dat gia trj theo
huéng dan ctia AOAC [11], chimg té phuong phap phéan tich TC, TOC trong bui
khong khi xung quanh duwgc nhoém nghién ctru xay dung c6 do tin cdy cao.
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Béang 3. B chum, d§ dung va PKDPBD cua phuong phép phan tich

~  z| Tiéu chi Chi | Néng d¢ C N Két
TT | Thong so dénh gi4 tieu | (ug /Nm®) Cong bo PTN qué
RSD; (%) TC 6,700 7,4 % DPat
=15% TOC | 4,600 6,5 % Pat
1 | B6 chum
RSDg (%) TC 6,700 7,4 % Pat
=22% TOC | 4,600 7.1 % Pat
TC 21,00 100,1 % Dat
2 | Poding | 80+ 110%
TOC 23,57 97,18 % Dat
TC 6700 6,778+ 0,691
pg/Nm
i 4,663 + 0,329
b :l: 9
TOC 4,600 LN

3.5. Két qua phan tich TC, TOC trong miu bui PM;,

Mau bui thu thap trong vong 24 gio tai ba vi tri quan tric d3 chon, duoc phan
tich theo quy trinh da xay dung tai Phong thi nghi¢m, Phong Phén tich méi truong,
Chi nhanh Phia Nam, Trung tam Nhiét doi Viét - Nga (CNPN) va két qua phan tich
dugc thé hién trong Bang 4.

Dong thoi, ba mau trén duoc phan tich so sanh tai mot phong thi nghiém thudc
Truong Pai hoc Khoa hoc ty nhién, Pai hoc Quéc Gia TPHCM (KHTN). Phuong
phap phan tich dugc phong thi nghiém nay ap dung la phuong phap quang nhiét, st
dung may phan tich thanh phan carbon OC-EC (Model 5L, Sunset Laboratory Inc.,
Hoa Ky). Dién tich gidy loc phén tich 1a 1,5 em?. Két qua phén tich dugc thé hién
trong Bang 4.

Bang 4. Két qua phan tich mau bui PM,,

Néng d9 C trong khéng khi xung quanh (ng/Nm")
TT | Ki hi¢u miu CNPN KHTN
TC=TOC TC=TOC
1 PM,,-CG.24h 4,956 5,136
2 PM,0-Q1.24h 5,057 5,028
3 PM,(-CN2.24h 5,996 5,639
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Két qua phan tich ba mau bui PM,, gitta hai phong thi nghiém CNPN va
KHTN déu cho két qua c6 gia tri tuong duong nhau (p-value > 0,05). Trong do, két
qué phan t1ch cho thiy thanh phan TC va TOC trong mdi mau c6 gia tri bang nhau,
khi 6, mau bui khong c6 sy dong gop clia thanh phan carbon vé co (IC = 0). Cac
hop chat carbon v6 co (chu yéu 1a cac mubi carbonat) co ngudn gdc tir sy mai mon
trén duong phd, tir cac cong truong xay dung, bao bui [12]. Tuy nhién, thoi diém lay
mau dién ra vao mia mua, dong thoi cac vi tri quan tric khong nam gan cong truong
xdy dung va khong xay ra hién tugng bio bui, nén két qua phan tich khong c6 thanh
phén IC va gi4 tri thanh phan TC = TOC 1a ¢6 d6 tin ciy cao.

4. KET LUAN

Nghién ctu da xay dung dugc quy trinh phan tich ham lugng TC, TOC trong
bui PM, trong khong khi xung quanh véi cac diéu kién t6i wu, phii hop véi trang
thiét bi ciia phong thi nghiém. Giéi han phat hién (MDL) ctia phuong phéap phan tich
TC, TOC lan luot 13 1,3 pg/Nm’ va 1,2 pg/Nm’. Két qua so sanh lién phong giita 2
phong thi nghiém c6 két qua twong dong nhau (p-value > 0,05). Nghién ciru budc
dau danh gia thanh phan carbon ctia hat bui PM,o, dong thoi ciing mo ra huéng
nghién ciru thanh phan & cip hat thap hon (PM,s), gop phan vao qua trinh nghién
ctru va danh gia cac tic dong cua 6 nhiém khong khi, dic biét 1a cia cac hop chit
hitu co ¢6 trong khong khi dén strc khoe con ngudi.
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