Nghién cutru khoa hoc c6ng nghé
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1. PAT VAN PE

Chat lugng khong khi (AQI) bao gém céc chi s6 6 nhiém: PM,; 5, PM;p, NO,,
CO, O3, SO,. Vit chat dang hat (particulate matter - PM) ¢ nhiéu kich ¢&, hinh
dang va dugc tao thanh tr hang tram loai hop chét khac nhau trong do6 cé cac chét 6
nhiém hitu co khé phan hay nhu cac chat dong loai policlodibenzo-p-dioxin,
policlodibenzofuran (PCDDs/PCDFs) va polyclobiphenyl twong tu dioxin (dl-
PCBs). PM;o v6i dudng kinh < 10 pm co chua cac chét ran siéu nho, giot chat long
nho ¢ thé hit vao va di sau vao phdi, mot s6 hat co thé xam nhap vao mau, giy anh
hudng strc khoe dic biét 1a cac hat bui min PM, 5 ¢6 nguy co 16n nhét [1].

Mot trong nhitng yéu té 1am gia ting tinh trang 6 nhiém khong khi theo mua
tai Ha Noi, ddc biét 1a & khu vuc ndi thanh 1a do hién tugng nghich nhiét [2]. Hién
tuong niy xay ra khi nhiét do cuia 16p khi quyén trén cao 16n hon nhiét d6 cua 16p
khi quyén phia dudi, khong phu hop voi quy luat phan nhiét theo do cao cua tang
d6i Iuu. Lop khong khi bén dudi rat on dinh di can trd moi chuyén dong thing dimg
cua ting bd phén khi, can tr¢ sy xdo tron cta khi quyén dan dén sy tich tu, gia tang
ndéng do cac chat 6 nhiém. Nghich nhiét thudng xay ra voi cudng do rit manh vao
cac thang mua lanh tir thang 11 nam trude dén thang 4 nam sau tuong Gng véi mua
déng va mua xuan, lam cho khoéi bui khong khuyéch tan dugc 1én cao ma bi o dong
o 16p khong khi g?m mat dat, khoi bui tré nén dam dic va lam giam tam nhin. Thoi
gian nay ciing tring voi mua git & ngoai thanh, khoi dot rom ra khong boc dugce 1én
cao s& bay vao ndi thanh gy thém bui va 6 nhiém do thi.

Hoat dong san xudt & cac nha may, xi nghiép, cac khu cong nghiép, cic qua
trinh d6t chay dic biét 1a & cac 10 @6t rac sinh hoat, chat thai cong nghiép, chat thai y
té va d6t sinh khdi bi nhiém cac chit gbc clo hitu co 1a ngudn phat thai dioxin vao
khéng khi. Dioxin c¢6 ap sudt hoi trong khoang tir 7,4.107"° dén 3,4.10° mmHg nén
c6 thé ton tai ca trong pha hoi 1an pha hat. Nhiing hat c¢6 kich thuéc 0,1 pm dén 5
um tao thanh sol khi 1a ngudn phat tan 6 nhiém dioxin trong khong khi [3].

Lay mau khong khi thu dong (PAS) véi phin loc xp polyuretan (PUF) da
dugc tng dung dé quan tric sy bién dong ham luong, xu hudng thoi gian va khong
gian ctia sy 6 nhiém PCDDs/PCDFs, dI-PCBs trong khong khi va danh gia riii ro sirc
khée qua duong hit thé [4, 5, 6, 7].

Phuong phdp PAS st dung cic chit chuin dong vi danh diu "C-
PCDDs/PCDFs lam chét dong hanh trén phin loc PUF dé xic dinh ham luwong
PCDDs/PCDFs ngay trong qui trinh thu thip mau di dwugc minh chimg phu hop
trong diéu kién thuc t& cia khi hau nhiét d6i tai Viét Nam [8]. Bai bao nay danh gia
dién bién 6 nhiém theo mua cua PCDDs/PCDFs, dI-PCBs trong khong khi giai doan
2012 - 2020 tai mot khu vue dan cu ¢ ndi thanh Ha Noi.
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2. VAT LIEU, THIET BI VA PHUONG PHAP

2.1. Thiét bi PAS

Nghién ctru nay st dung thiét bi PAS ngoai troi TE-200 PAS cuia Tisch
Environmental, Inc, M}Z Phin loc PUF hinh‘trbn, d}Ic‘mg kinh 140 mm, day 13 mm
[8]. Nho ¢6 cau trac 16 x6p md, do x0p dong nhat va cac nhom chuc (hydroxyl,
ketone, carboxylic acid) c6 kha nang trung hoa nang luong bé mit, tang cuong lién
két hidro, tang kha nang hap phu chon loc va cac nhom lién két nén phin loc PUF ¢6
kha nang luu gitr, hap phu tot PCDDs/PCDFs, dI-PCBs... trong pha khi.

2.2. Chét chuin PCDDs/PCDFs, dI-PCBs

Céc chit chuin PCDDs/PCDFs, dI-PCBs ty nhién va danh dau dong vi °C-,
37Cl- clia Cambridge Isotope Laboratories (Massachusetts, M) dugc dwoc st dung
nhu mo ta trong phuong phap US EPA 1613B [9] va US EPA 1668B [10]. Cac chat
ddng hanh gdm 15 chit chuén danh ddu dong vi *C-PCDDs/PCDFs ¢6 ham luong 2
va 4 ng mdi chat pha tir dung dich géc EDF-8999 di duogc thém vao phin loc PUF
ngay truéc mdi chu ky PAS.

2.3. Thu thip miu PAS

Tham khao huéng dan dé Iya chon vi tri lip dat thiét bi PAS dam bao d6 thong
thoang khi, trén d¢ cao 3 m so vdi mét dat, & mot khu vue dan cu ndi thanh Ha Noi
tai 63 Nguyén Van Huyén (sau ddy viét tit 1a NVH) [8]. Thu thdp mau PAS bat dau
tir ngay 17/01/2012 lién tuc theo muia: mua xudn (tir khoang giira thang 2 dén giita
thang 5), mua ha (thang 5 - thang 8), mua thu (thang 8 - thang 11) va mua dong
(thang 11 - thang 2 nam sau). Chu ky mdi mau PAS trung binh trong khoang 93
ngay va sb ngay thu thap mau duoc diéu chinh dya vao thyc té dién bién thoi tiét khi
chuyén mua ciia timg nam.

2.4. Phan tich PCDDs/PCDFs, dI-PCBs

Phén tich cic chat dong loai PCDDs/PCDFs, dI-PCBs bang sic ky khi phan
giai cao (HRGC, Aligent 7890A) ghép ndi phd khdi phan giai cao (HRMS,
AutoSpec Premier, Water) [8] trén co s¢ tham khao phuong phap US EPA 1613B
[9] va US EPA 1668B [10]. Chuong trinh nhi¢t do: 150°C trong 2 phut, ting tr
150°C 1én 220°C véi 20°C/phut, gitt & 220°C trong 16 phut, tang tir 220°C 1én 320°C
vGi 5°C/phut va duy tri & 320°C cho dén khi két thuc phan tich. Nhiét d6 budng
bom: 280°C, budng két ndi: 290°C. Khi mang Heli: 1,0 ml/phat. Cot phéan tich DB-
SMS: dai 60 m, dudng kinh trong 0,25 mm, d§ day mang phim 0,25um. P§ phan
giai MS > 10.000 xen phu 10%, ion hoa electron duong.

2.5. Pam bio chit luwgng va kiém soat chit Iwgng (QA/QC)

Thyc hién QA/QC trude, trong, sau khi PAS va phan tich phong thi nghiém
bao gom lam sach phin loc PUF va thlet bi PAS, mau trang hién truong, mau trang
van chuyen mau tring phuong phap, mau thém ciia nén mau, mau lap hién truong
va mau lap trong phong thi nghiém [8]. Ham lugng cic chat PCDDs/PCDFs, dl-
PCBs phat hién trong mau PAS 16n hon it nhit ba lan so véi gidi han phat hién
(LOD). LOD di véi nén miu PAS ciua PCDDs/PCDFs tuong duong tir 0,001 dén
0,025 pg/PUF/ngay; cua dI-PCBs tir 0,002 dén 0,006 pg/PUF/ngay.
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2.6. o doc twong dwong (TEQ)

Téng TEQ cia PCDDs/PCDFs (Y TEQpy) va ciia dI-PCBs (Y TEQpr) duoc
tinh toan bang cach sir dung cac hé sb doc tinh twong duong cta To chirc Y t& Thé
giéi (WHO) nam 2005 [11]. Gia tri mot nira LOD duoc sir dung dé tinh gia tri TEQ
cho nhitng chét c6 nong do thap hon LOD.

2.7. Xir Iy 6 liéu

X 1y s6 liéu bang phan mém Excel 2013 va phan tich théng ké bang phwong
phap so sanh One-way Anova trén phan mém IBM SPSS Statistics 20. Sy khac biét
c¢6 ¥ nghia théng ké duoc xac dinh khi p < 0,05.

So sanh ham luong, danh gia 6 nhidm cac chdt PCDDs/PCDFs, dI-PCBs trong
khong khi ¢ timg mua theo ngay (pg/PUF/ngdy) va cac chi s AQI, PM,s ngiy
(ng/m’/ngay) duoc tinh toan theo s6 ngay thuc té da thuc hién PAS.

3. KET QUA VA BAN LUAN
3.1. Dién bién ham hrogng PCDDs/PCDFs, dI-PCBs giai doan 2012-2020

Theo dién bién thoi tiét timg nam tir 2012 dén 2020, bién dong ham luong
PCDDs/PCDFs va dI-PCBs trong khong khi theo mua tai NVH da duogc chia thanh
ba giai doan thanh phan: giai doan (GP) 1 tir Xuan 2012 dén Thu 2015, GD 2 tir
DPong 2015 dén Thu 2018 va GD 3 tir Dong 2018 dén Thu 2020 (hinh 1).

STEQprent  GP 1 bién dong trong khoang tir 0,172 dén 0,711 pg/PUF/ngay
véi gia tri trung binh 0,359 pg/PUF/ngay c6 bién d rong hon (16n hon) so vaoi ¢ 2
giai doan ké tiép: 0,245 - 0,424 pg/PUF/ngiy va trung binh 0,356 pg/PUF/ngay (GD
2); 0,445 - 0,579 pg/PUF/ngay va trung binh 0,511 pg/PUF/ngay (GD 3). Cac chat
PCDDs/PCDFs luon luén dong gép chinh vao Y TEQprgpr tir 83,1% dén 95,1%.

Twong tw, ham lugng YPCDDs ¢ 3 giai doan bién dong & trong khoang:
0,715-2,09 pg/PUF/ngay, trung binh 1,17 pg/PUF/ngay (Gb 1); 0,696 - 1,416
pg/PUF/ngay, trung binh 0,952 pg/PUF/ngay (GD 2); 0,991 - 1,586 pg/PUF/ngay,
trung binh 1,171 pg/PUF/ngay (G 3). Dit liéu quan tric cho thdy cac chat dong loai
PCDFs chiém wu thé hon so véi PCDDs. Ham luong YPCDFs cao hon tir x4p xi 1,0
dén 9,3 1an va trung binh 1a 2,4 1an so véi YPCDDs. Y PCDFs bién dong trong cac
khoang: 1,04 - 8,08 pg/PUF/ngay, trung binh 2,32 pg/PUF/ngay 6 Gb 1; 1,48 - 2,64
pg/PUF/ngay, trung binh 2,03 pg/PUF/ngay & GD 2; va 2,58 - 3,31 pg/PUF/ngay,
trung binh 2,88 pg/PUF/ngay ¢ GD 3.

Bién dong cua ham lugong Y.dI-PCBs theo ba giai doan nhu sau: tir 31,3 dén
112 pg/PUF/ngay, trung binh 63,6 pg/PUF/ngay (GB 1); tir 20,9 dén 93,7
pg/PUF/ngay, trung binh 44,9 pg/PUF/ngay (GP 2), tir 34,9 dén 124 pg/PUF/ngay,
trung binh 63,6 pg/PUF/ngay (GD 3).
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Hinh 1. Bién dong ham lugng PCDDs/PCDFs, dI-PCBs theo thoi gian (mua) tai NVH tir 2012 dén 2020
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Y dI-PCBs trong khong khi luén & mirc cao hon tir 5,8 dén 38 14n va trung binh
12 17,1 1an so v&i YPCDDs/PCDFs nhung do cac chit dI-PCBs c6 hé sé doc tuong
duong chi tir 0,00003 dén 0,1 so véi 2,3,7,8-TCDD [11] nghia 1a hé sé doc thap hon
rat nhiéu so véi cc chét 2,3,7,8-PCDDs/PCDFs, nén dl-PCBs chi dong gop 4,9%
dén 16,9% vao Y TEQp/renL.

3.2. Xu hwéng 6 nhiém theo thoi gian

Dién bién ham luong PCDDs/PCDFs, dI-PCBs trong khong khi tai vi tri NVH
trong 9 nam (2012 - 2020) dugc thé hién trén hinh 2 cho thdy xu hudng bién dong
tang cua Y TEQprspr, 2. TEQpr va Y TEQp phu hop vdi duong xu hudng da thue
bac 2 v6i R’ trong khoang 0,42 - 0,50 va bac cao hon voi R dat 0,54-0,57. Ngoai trix
dinh cao nhat bat thuong ghi nhan dwoc trong mua thu 2013 (0,711 pg
TEQp/r&pL/PUF/ngay) co thé théy su bién dong tang voi bién d6 kha on dinh tir mua
xuan 2014 vai dinh cao tha hai 0,579 pg TEQprspr/PUF/ngay vao mua dong 2018
va dinh cao thtr ba 1a 0,551 pg/PUF/ngay vao mua xuéan 2020.
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Hinh 2. Xu hudng thoi gian cia su 6 nhiém qua cac chi sb TEQp/r&pL,
TEQpr va TEQpL giai doan 2012 - 2020
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Bién dong ting ciia ham lwong Y PCDFs so voi YPCDDs thé hién 15 hon tc
dong ctia ngudn 6 nhidm tir khoi bui do @6t sinh khoi, dbt rac, dot chat thai ¢ cac
vung lan can ndi thanh. Xu hudng tang cia Y PCDFs phu hop voi duong da thire bac
cao v6i R’ kha 16n 0,48 - 0,68. Trong khi @6  dI-PCBs thé hién dao dong hinh sin
v6i bién d6 16n va khong thé hién 15 xu huéng theo thoi gian.

Phan tich thong ké bang phuong phap OneWay Anova cho thiy: Ham luong
> TEQp/rgpL ¢6 xu hudng tang dan, sy khac biét nhét 12 nam 2019 va cic nam 2014
- 2017 (p <0,05), 6 cac nam 2019 - 2020 c6 xu hudng tang manh hon so véi nhiing
nam trudc d6. Ty 1€ ham lugng cia Y PCDFs so véi Y PCDDs ciing c6 xu hudng
tang dan, thap nhat vao nam 2012. YdI-PCBs c¢6 ham lugng trung binh cao nhat vao
nam 2020, sy khac biét dat ¥ nghia théng ké giita ndm 2017 va 2020.

3.3. Xu huéng 6 nhiém theo mua

Bién dong ham lugng ciia Y TEQpren. (pg/PUF/ngay) ghi nhan trong bon
mua: Xuan, Ha, Thu, Pong 6 GP 1, GD2, GD 3 va tong thé tir nam 2012 dén 2020
tai vi tri NVH duoc minh hoa trén hinh 3(a). Bién dong cuia ham Iugng bui PM; 5
(ng/m’/ngay) va chi sb AQI ngay & GD 2, GP 3 tai vi tri duong Pham Vin DPdng ¢
phia tay-tay bac cta vi tri NVH dugc thé hién & hinh 3(b).
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Hil}h 3. Dién bién theo mua cua ham lugng > TEQprspL (a) va PMy s, AQI (b) [12]
(diém noi voi nhau 1a ham lugng trung binh mua, trudc ndm 2017 khong c6 dit liéu
PM, s va AQI)
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> TEQp/rgpL giai doan 2012 - 2020 dat dinh cao nhat trong mua dong (tir thang
11 nam trude dén thang 2 nam sau) voi ham lugng trung binh 0,436 pg/PUF/ngay va
bién dong trong khoang: 0,291 - 0,579 pg/PUF/ngay; tiép theo 1a mua xuén (cac
thang 2 - 5): trung binh 0,390 pg/PUF/ngay, bién dong tir 0,261 dén 0,551
pg/PUF/ngdy; muc 6 nhiém xudng thap nhat 1 trong mua hé (cac thang 5 - 8): trung
binh 0,333 pg/PUF/ngay vé6i khoang bién dong: 0,182 - 0,524 pg/PUF/ngay; sau d6
bat dau tang tré lai vao mua thu (cic thang 8 - 11) véi ham luong trung binh 0,377
pg/PUF/ngay va khoang bién dong: 0,235 - 0,489 pg/PUF/ngay.

>TEQpr&pL trong ca 4 mua cia GP 3 (hinh 3.a) luoén luén cao hon so véi
muc trung binh cia 9 nam (2012 - 2020) trong khi d6 Y TEQprepr cua GD 1 lai
luén luén thap hon. G GP 2 (trir mua thu) dién bién cia Y TEQpepL cling ¢ mirc
thip hon so v6i trung binh 9 ndm. Phén tich théng ké bang phwong phiap OneWay
Anova ciing cho thay ham luong Y TEQpgpr bién dong ting theo 3 GD va GD3 ¢6
S TEQprepL cao nhat, dat y nghia thong ké (p < 0,05) so vdi hai giai doan G 1 va
GB2 va so voi toan b thoi gian thyc hién quan tric tir Xuan 2012 - Thu 2020.

> TEQpr dong gop chinh vao Y TEQpkgpr tir 83,0% dén 94,4% va trung binh
la 87,7%. Chinh vi vay dién bién cua > TEQps va Y TEQpL trong 9 ndm va ¢ 3 Gb
trén hinh 1 (b,c) cling tuong ty nhu dién bién cua > TEQp/r&pL (hinh 3.2) déu theo xu
hudng hinh chit ¥ véi ddy ludn 1a mua hé va dinh cao nhit co ban 1 vio mua dong.
Dién bién cua > PCDDs co ban ciing twong tu theo hinh chit V' nhu cua Y TEQprspL
(hinh 1.d). Nhung Y PCDFs c¢6 day chit ¥ lai nghiéng vé mua xuan hon la mua hé va
dinh cao nhat lai roi vao mua thu. Diéu nay 1a do ¢ sy vuot tréi cia Y PCDFs (hinh
1.e) so v6i Y PCDDs déc trung cia sy 6 nhiém tr khoi bui do d6t sinh khoi, ddt rac.

Dién bién 6 nhiém theo mua cua PCDDs/PCDFs, dI-PCBs ciing cho thiy co su
tuong dong voi dién bién ham lwong bui PM, s trong khong khi tai Ha Noi [2]. Xu
huéng 6 nhiém ting thudng tip trung trong cac thang thoi tiét lanh ctia mua dong
(thang 11-1) va mua xuan (thang 2-4) khi s6 ngay nghich nhiét 1on. Viéc d6t sinh
khdi sau thu hoach & khu vuc ngoai thanh va cac tinh lan can voi thoi tiét hanh khé
cubi mua Thu va trong miia Pong s& khong chi lam gia ting céc chi s6 6 nhiém AQI
ma dong thoi con lam gia ting mot sd chat doc hai nhu PCDDs/PCDFs, dI-PCBs
trong khong khi khu vuc ngi thanh.

Theo bdo cdo cua B Tai nguyén va Moi truong Viét Nam, tinh trang 6
nhiém khong khi tai cac do thi ngay cang gia tang. O nhiém khong khi dic biét 1a 6
nhiém bui tai Ha Noi giai doan 2012 - 2016 van & mirc cao hon tir 2 dén 3 14n so véi
ngudng gidi han cho phép trong khong khi trung binh ndm quy dinh tai QCVN
05:2013/BTNMT va chua c6 diu hiéu suy giam [13]. Trong nim 2017, & ndi thanh
Ha Noi da xay ra 232 ngay co6 hién tugng nghich nhiét va tip trung vao mua xuén,
mua dong trong cac thang: 1, 2, 3, 4, 11, 12. Ham lugng bui PM; 5 trung binh tai
Tram Dai st quan My va Tram Tong cuc Mbi trudng vao nhimg ngay nghich nhiét
1a 47,3 pg/m’ va 32,1 pg/m’ di ting cao hon 1,4 dén 1,5 lan so v6i nhitng ngay
khong c6 nghich nhiét (33,8 pg/m’ va 21,6 pg/m’ twong Gng) [2].
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Hinh 1(a,b,c) va hinh 3(a) cho thdy tinh trang 6 nhiém theo mua cia
PCDDs/PCDFs, dI-PCBs thong qua chi s6 Y TEQp/repr trong khong khi & ca ba giai
doan déu gfm v6i hién tugng nghich nhiét da tao ra hinh chit V véi dinh cao nhat
luén vao mua Dong, giam din & mia Xuan dé xuéng mirc 6 nhidém thp nhat véi day
chir ¥ lubn roi vao muia hé va ting tro lai dé tao dinh thir hai vao mua Thu. Vao mua
hé va ddu mua Thu, nhiét do cao cua 16p khong khi bén dudi s€ tang cudng chuyen
dong thang ding cia cac bo phan khi, thuc day su xdo tron cua khi quyén dan dén
lam giam su tich tu va do vdy lam giam ndng do bui ciing nhu cac chat 6 nhiém
PCDDs/PCDFs, dI-PCBs trong khong khi méi truong.

So sanh dién bién ham lugng > TEQprgpL (hinh 3.a) cling nhu Y TEQp,
STEQpr, YPCDDs, YPCDFs va YdI-PCBs (hinh 1) v&i dién bién ham luong bui
PM, 5 va chi s& AQI (hinh 3.b) [12] & céc giai doan c6 thé thdy c6 sy twong dong rd
rét. Dién bién 6 nhidm bui PM, s va chi s AQI ciing tao ra hinh chir ¥ véi dinh cao
nhét vao mua bong voi ham luong trung binh cia PM, 5 1a 53,3 pg/m3 6 Gb2 va
68,8 ug/m*® & GB3; cua chi s6 AQI 1a 102,4 & GD2 va 122,2 & GD3. Ham luong
trung binh ciia cac chi s6 nay giam dan vao mua Xuan va xudng day theo hinh chir ¥
vao mua He dé rdi bat dau ting vao mua Thu.

Nhitng nam 2017-2020 khu vuc ndi thanh Ha Noi da xuit hién hién tuong
nghich nhiét vi tan suit va sd ngay nhiéu hon khéng chi lam gia ting cac chi s6 6
nhiém khong khi PM,.s va AQI [12] ma con tac dong dén su bién dong ctia ham lugng
PCDDs, PCDFs, dI-PCBs trong khong khi. Khoang bién dong va ham luong trung
binh cta > TEQprgpr 0 GP 3 1a 0,445 - 0,579 pg/PUF/ngay va trung binh la 0,511
pg/PUF/ngay - c6 bién do hep hon nhung mirc 6 nhiém trung binh lai 1én so v6i G 2
(0,245 - 0,424 pg/PUF/ngay, trung binh 0,356 pg/PUF/ngay) va Gb 1 (0,172 - 0,711
pg/PUF/ngay, trung binh 0,359 pg/PUF/ngay). Tuong dong véi bién dong cua
> TEQp/r&pL da ghi nhan khoang bién dong cua ham luong trung binh PM,5 6 GD 3
tur 40,5 ug/m3 dén 68,8 ug/m3 (trung binh: 53,5 ug/mS) la cao hon so véi & GP 2 (tu
40,8 ug/m3 dén 53,3 ug/m3, trung binh: 46,2 ug/m3). Tuong ty d6i véi chi s6 AQI &
GD 3 bién dong tir 80,6 dén 122,2 (trung binh: 100,1) ciing cao hon so v&i khoang
bién dong & Gb 2 (tur 78,8 dén 102,4, trung binh: 89,7). Nghich nhiét da lam cho 16p
khi quyén phia dudi 6n dinh va can tré moi chuyen dong thang dung, can trd sy xao
tron thuong xuyén ciia cac 16p khong khi, ddn dén sy tich tu bui nhiéu hon, lam gia
tang ndng do cac chat 6 nhiém trong d6 c6 PCDDs/PCDFs va dI-PCBs ¢ 16p bé mat.

Dién bién ham luong PCDDs/PCDFs, dI-PCBs trong khong khi theo mua ciing
c6 su twong dong véi dién bién 6 nhiém khong khi & bon thanh phd phia dong béc
Trung Qudc - noi ghi nhan chat lugng khong khi kém nhat 1 vao mua dong va mua
xuén, duge cai thién tdt hon trong mua hé va sau d6 1a mua thu - thé hién & céac chi
s AQI theo xu huéng duong cong chit ¥ véi dinh cao nhét vao mua dong [14].

3.4. So sanh két qua quan tric PAS véi cong b qudc té

Dé so sanh ham lugng PCDDs/PCDFs trong khong khi ciia nghién ctru nay
véi cac nghién cuu PAS quéc té da cong bé két qua quan tric PCDDs/PCDFs
(pg/PUF/ngay) da dugc chuyén doi thanh ndng do tren mot thé tich khong khi
(fg/m®) v&i toe d6 1y mAu trung binh udc tinh 14 3,5 m*/ngay [15].
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Trong 9 nam tor mua Xuén 2012 dén mua Thu 2020, tai vi tri NVH da ghi nhéan
ham luong Y TEQprgpr tr 49 dén 203 fg/m3 va trung binh cua ba giai doan ¢ trong
khoang: 102 - 146 fg/m’ [15].

Ham lugng > TEQp/rgpL nhu trén 1a tuong duwong véi ¢ hai thanh phé 16n cua
Trung Qudc 1a Bic Kinh: 8,4 - 179 fg TEQ/m’ (quan tric tir thang 02/2011 dén
03/2012) [7] va Thuong Hai: 10,8 - 259 fg TEQ/m’ (06/2013 - 01/2014) [5]. Ham
lwong tai NVH ¢6 cao hon so v6i mot sé thanh phd khac: 8,04 - 43,42 fg TEQ/m’ &
Manizales, Bogota ciia Columbia (06/2021 - 11/2014) [16]; 16,7 - 42,5 fg TEQ/m* &
Sdo Luis, Sao Paulo cua Brazil (01/2011 - 03/2013) va LOD - 42,5 fg TEQ/m’ & sdu
nudc MY Latinh (01/2013 - 03/2014) [4].

Tuy nhién, > TEQpr&prL ghi nhan tai NVH van & muc thép hon so voi: 122 -
810 fg TEQ/m’ ¢ 10 thanh phé vé tinh cia Seoul, Han Quéc (03/2011 - 02/2013)
[17]; 0,71 - 296 fg TEQ/m3 0 Buenos Aires, Argentina (05/2012 - 04/2013) [18];
6,11 - 469 fg TEQ/m’ & Sao Paulo, Brazil (Xuan 2014 - Thu/Béng 2015) [6]; 9 -
678 fg TEQ/m® & mudi hai nudc My Latinh (2010 - 2011) [19]; 18 - 532 fg TEQ/m’
& bay nuéc Pong-Tay-Nam Phi (2010 - 2012) [19]; va 214 - 775 fg TEQ/m’ & Béc
Algeria (05/2009 - 11/2009) [20].

4. KET LUAN

ba danh gia dugc su bién dong ham lugng PCDDs/PCDFs va dI-PCBs trong
khong khi bang phuong phap PAS theo mua & NVH khu vuc ndi thanh Ha Noi giai
doan 2012 - 2020.

Dién bién 6 nhiém khong khi theo muia cia PCDDs/PCDFs, dI-PCBs ¢ ba giai
doan thanh phan: 2012 - 2015, 2015 - 2018 va 2018 - 2020 theo hinh chit ¥ véi dinh
cao nhit vao mua Pong, giam dan trong miia Xuan, xudng day vao mua hé va ting
trd lai vao mua Thu.

Xu huéng bién dong ting cua ham lugng PCDDs/PCDFs, dI-PCBs,
> TEQprsapL, 2. TEQpr va > TEQpL da dugc xac nhan theo thoi gian. Hién tugng
nghich nhiét khong chi giy ra tinh trang 6 nhiém khong khi theo mua ma con lam
gia ting ham lugng PCDDs/PCDFs, dI-PCBs vé6i bién d6 bién dong hep hon nhung
murc 6 nhiém trung binh cao hon.
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SUMMARY

SEASONAL AIR MONITORING OF PCDDs/PCDFs AND dI-PCBs
IN A RESIDENTIAL URBAN AREA BETWEEN 2012-2020

The ambient air monitoring of PCDDs/PCDFs and dI-PCBs using passive air
samplers in a residential urban area in Hanoi between 2012-2020 was deteminated.
The seasonal variations of PCDD/PCDF and dI-PCB levels in ambient air in three
periods: between Spring 2012 and Autumn 2015, from Winter 2015 to Autumn
2018, and between Winter 2018 and Autumn 2020 are similar to a V-shape with the
highest peak in winter, then decreasing gradually in spring, bottoming in summer
and rising again in autumn. The upward temporal trends of PCDD/PCDF and dI-
PCB pollution, and total TEQprgpr, total TEQpr and total TEQp. has been
confirmed over time. The concentrations of total PCDFs were dominant and were
approximately 1.0 to 9.3 times higher and 2.4 times higher on average than total
PCDDs. Total dlI-PCBs were 5.8 to 38 times higher and 17 times on average higher
than the total toxic PCDDs/PCDFs. The PCDD/PCDF congeners contributed 83% to
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95% of the total TEQ value. The phenomenon of temperature inversion not only
causes seasonal air pollution but also increases the concentration of PCDDs/PCDFs
and dI-PCBs with a narrower range but at a higher average levels.

Keywords: PCDDs/PCDFs, dI-PCBs, passive air sampling, air quality,
seasonal variation, temporal trend, lay mau khong khi thu dong, chat lwong khong
khi, bién dong theo mua, xu huong thoi gian.
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