NGHIEN CUU

SUDUNG CHi THI SINH HQC REU BARBULA INDICA TRONG DANH GIA
NGUON PHAT THAI GAY O NHIEM KIM LOAINANG TRONG KHONG KHI
TAI THANH PHO HAI PHONG

LE DPAI NAM!, KHUAT THI HONG'?

Vign Vat ly, Vién Han lam Khoa hoc va Cong nghé Viét Nam

*Truong Khoa hoc lién nganh va Nghé thudt, Dai hoc Qudc gia Ha Nji

Tém tat:

Hoat dong kiém sodt chdt lugng khong khi mot cdch thuong xuyén va lién tuc la yéu cdu cdp thiét hién nay
6 cdc thanh phé (TP) ciia Viét Nam néi chung, trong dé c6 TP. Hdi Phong néi riéng. Nghién ciiu nham xdc
dinh nguon goc phat thdi kim loai ndng trong khong khi dp dung phuong phdp phdn tich kich hoat notron
trén 10 phdn 1ing IBR-2 cila Vién Lién hiép Nghién citu hat nhin Dubna Nga, dp dung trén 39 mdu chi thi
sinh hoc réu Barbula Indica dugc thu tai 39 dia diém khdc nhau trong thdng 1/2020 tai TP. Hdi Phong. Bdng
phuiong phdp phan tich nhan t6 (Factor Analysis), nhém nghién ciiu da dva ra danh gid cdc nguon chinh
gdy 6 nhiém kim loai néng tai TP. Hdi Phong ciing nhu tinh khd thi trong sit dung réu Barbula Indica trong
phdn tich 6 nhiém kim logi ndng trong khong khi.

Tts khéa: O nhiém khong khi, chi thi sinh hoc réu, phan tich kich hoat notron.

Ngay nhdn bai: 11/10/2024; Ngay stia chiia: 28/10/2024; Ngay duyét ddang: 18/11/2024.

USING BARBULA INDICA MOSS IN ASSESSING EMISSION SOURCES CAUSING
HEAVY METAL POLLUTION IN THE AIR IN HAI PHONG CITY

Abstrat:

Continuous and systematic air quality monitoring has become an urgent necessity. This study investigates the
identification of sources of heavy metal emissions in the atmosphere using neutron activation analysis performed
at the IBR-2 reactor of the Joint Institute for Nuclear Research in Dubna, Russia. The analysis was conducted
on 39 samples of the moss Barbula indica, which were collected from 39 locations in Hai Phong in January
2020. Through factor analysis, the research team assessed the primary sources of heavy metal pollution in Hai
Phong City and evaluated the suitability of Barbula indica moss as a bioindicator for analyzing atmospheric

heavy metal contamination.

Keywords. Air Pollution, Moss biomonitoring, neutron activation analysis.

JEL Classifications: Q52, Q53,Q54.

1. AT VAN BE

O nhiém khong khi tai Viét Nam ngay cang trd
nén nghiém trong (Q. Z. N. D. P. H. Fan P, 2019). bay
1a hé qua ctia toc do cong nghiép hda va do thi héa
mot cach nhanh chéng. Cac TP 16n 1a noi tap trung
nhiéu cac khu cong nghiép va c6 s6 lugng dan cu
dong duc nén c6 nhiéu nguy co vé 6 nhiém khong
khi, gay anh hudng té6i stic khoe con nguoi

Hai Phong cach tha d6 Ha N¢i khoang 100 km
vé phia Dong Bac, la cang bién 16n nhat mién Bac va
la ddu moi kinh t€, khoa hoc ki thuat quan trong cta
ca nudc. Hai Phong dugc biét téi la TP cong nghiép,
v6i dién tich I6n thi ba ca nudc, dong thoi cling 1a
TP du lich ndi tiéng tai Viét Nam. Hai Phong c6 déo
Cét Ba, nam tai vinh Lan Ha, mét trong nhiing vinh
dep nhét thé gidi, dugc t6 chiic UNESCO cong nhin
la Khu du trit sinh quyén ctia thé giéi (Ha Long Bay,
2023). Nhdm tang cuong kiém soat 6 nhiém moi
truong khong khi, giam thiéu tac dong bat lgi dén
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stic khoe con ngudi va phat trién kinh t€ - xa hoi ctia
TP theo hudng phat trién bén viing, tai Chi this6 12/
CT-UBND ngay 16/4/2021, Chu tich UBND TP. Hai
Phong yéu cau cac S6, ban nganh, UBND cac quan,
huyén thuc hién nghiém tac Quyét dinh s6 985a/
Qb-TTg ngay 1/6/2016 ctia Thu tuéng Chinh phua
va Quyét dinh s6 2740/QDb-UBND ngay 7/11/2016
cua UBND TP vé K¢ hoach quan ly chat lugng moi
truong khong khi trén dia ban TP. Hai Phong dén
ndm 2020, tam nhin dén ndm 2025, v6i muc tiéu tang
cudng cdng tac quan ly kiém soat nguon phat khi thai
va gidam sat chat lugng khong khi xung quanh, nham
cai thién chat lugng moi trudng khong khi va dam
bao stic khoé cong dong (UBND TP. Hai Phong).
Thong thuodng, chit lugng khong khi dugc quan
trdc lién tuc bang cac tram quan trac chét lugng
khong khi ty dong. Uu diém ctia phuong phap nay la
c6 thé theo doi thudng xuyén chat lugng khong khi.
Tuy nhién, phuong phéap c6 khd nhiéu nhugc diém,



cu théla: i) Rét dat tién; ii) Phai c6 nhiing can b ky
thuat am hiéu dé€ bao tri, va hiéu chuin lai cic thiét
bi phén tich...); iii) Chi c¢6 thé lap dat & nhiing vi tri
c6 ngudn dién cung cép... Do nhiing nhugc diém
trén ma s6 lugng tram dugc ldp dat & cac nude dang
phat trién nhu Viét Nam, con rat khiém tén. Ngoai
ra, cac tram quan tric chit lugng khong khi tu dong
thudng chi dugc trang bi cac thiét bi theo doi cac khi
doc nhu SOx, NOx, COx... Cac thiét bi quan tric
tu dong rét kho tiép can dugc bai toan vé 6 nhiém
cac nguyén t6 hda hoc trong khong khi. D€ theo doi
6 nhiém cac chat hdéa hoc trong khong khi, c6 thé
st dung cac may bom hut khi két hop véi cac phin
loc. Sau mot thoi gian hut nhat dinh, cac phin loc
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sé dugc dua dén cac phong thi nghiém d€ phan tich
ham lugng cac nguyén t6 hoéa hoc tich tu trén phin
loc. Phuong phap nay cling c6 nhiing nhugc diém la:
khong thé quan trac trén mot khu vuc rong tai cing
mot thoi diém. Hon nifa, thoi gian hut mau khong
thé du dai nén két qua phan tich thudng chi dugc
xem la phan anh mtc d¢ 6 nhiém trong mot khoang
thoi gian ngan.

Nham khac phuc nhiing nhugc diém cua cac
phuong phap trén, phuong phap dung cac loai chi
thi sinh hoc (dia y, réu, tao...) da dugc nghién ctiu
va phét trién & cdc nudc chau Au ngay tit nhiing
ndm 60 cua thé ky trudc (R. R. Pakarinen P,1979).
(Hinh 1).

Ecological Investigations
at the IBR-2 Reactor
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Rusain, Ukrase, Bolamss, Arsmmanda,
Bulgaria, Poland, Romania, Slovakia,
Croch, Greace, Macodonia, Sarbdin,
Turkiry, Mongolia, Ching, Viaetnam, Sowth
Koran, Egypt

A Hinh 1. Céc quoc gia tham gia la thanh vién va quan sdt vién ciia Vién Lién hiép Nghién ciiu hat nhan Dubna
tham gia vao Chuong trinh nghién ciiu 6 nhiém kim loai ndng trong khong khi st dung chi thi sinh hoc réu

Réu la déi tugng dugc st dung trong nghién ctiu
6 nhiém moi trudng khong vi nhiing ly do sau: i) Réu
laloai thuc vat bac thap, khong c6 biéu bi va b ré cua
no la gia. Vi vay, réu dugc nudi song chi nho hap thu
dinh dudng ti khong khi, ii) Hé s6 hap thu ctia réu
rat 16n do no6 khong c6 biéu bi va ti s6 dién tich bé
mat tinh trén mot don vi khéi lugng 1a 16n nhat trong
tat ca cdc loai thuc vét, iii) Réu hién dién & khip noi
nén viéc 14y mau khong kho. Qua trinh thu thap réu,
bao quan va xt ly d€ phén tich cling rat don gian, iv)
Réu c6 kha nédng chiu dugc 6 nhiém & mtc do cao
nén ¢ nhiing khu vuc bi 6 nhiém ndng van cé thé thu
thap dugc mau.

Hién nay, c6 2 phuong phap diing réu dang dugc
ap dung trén thé gidi: (1) Phuong phap thu dong: st
dung réu séng thu thép tai khu vuc can nghién ctu.
Phuong phap nay dugc ap dung véi nhiing khu vuc

nghién ctiu & dé c6 moc loai réu can st dung; (2)
Phuong phap cht dong: Lay mau réu séng & cac viing
khong c6 6 nhiém va cho vao cac tai ludi lam bang
vat liéu ni long dé treo & cac khu vuc can khao st
ma tai do khong cd loai réu can st dung. Sau khi treo
mot thoi gian can thiét (mot vai thang), cac tai réu
dugc dua dén cac phong thi nghiém dé€ phan tich.
Phuong phap nay thudng dugc ap dung cho cac khu
do6 thi 16n cé nhiéu cao 8¢, cac khu cong nghiép,
duong giao thong...

Nghién ctu 4p dung phuong phdp phan tich
kich hoat neutron trén 16 phan ting IBR-2 ctia Vién
Lién hiép Nghién ctiu hat nhan Dubna Nga (Dubna
Moscow Region Russia 141980), ap dung trén chi thi
sinh hoc réu Barbula Indica nham phén tich nhan t&
(factor analysis) d€ danh gia nguén géc gay 6 nhiém
kim loai nang trong khong khi tai TP. Hai Phong,
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dong thoi dua ra cac dan chiing vé tinh kha thi ctia
viéc st dung réu trong nghién ctiu 6 nhiém kim loai
ndng trong khong khi.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng nghién ciiu:

Nghién ctiu st dung réu Barbula Indica (Hinh 2)
d€ quan sat 6 nhiém nguyén t6 trong khong khi dugc
thuc hién tai TP. Hai Phong vao thang 1 nam 2020.
Réu moc gin nhu & khdp moi noi va chung co thé
moc trén moi moi truong khac nhau, tham chi ngay
ca ¢ nhiing khu cong nghiép va ca trong cac TP.

Réu khong c6 16p biéu bi nén cac ion kim loai dé
dang tham nhap vao than cay réu. Kha nang hap thu
cac nguyén t6 kim loai tit khong khi ctia réu rat cao
so0 v6i cac loai thuc vat khac. Do réu khong c6 bo ré
(hodc c6 thé xem bo ré ctia réu la ré gid) nén ching
chi hdp thu cac khoang chat tii khong khi. Réu cé

A Hinh 2. Réu Barbula Indica

2.2. Phuong phdp nghién ciiu:
+ Thu thdp mau réu:

cau truc l6p va chat hiiu co tao ra tling naim thanh
cac doan riéng. Su lan truyén cuia cac khoang chat
gitia cac doan cua réu hau nhu khong cé do khong
c6 cac té€ bao mao dan. Réu hdp thu cac nguyén té
kim loai theo cach hoan toan thu dong giong nhu
cac bo trao d6i ion. Ty 1é gitia dién tich bé mat va
thé tich cta cay réu la rat 16n nén co6 thé xem cac
cay réu nhu cac mang loc khong khi. Cac nha khoa
hoc da phat hién thay, c6 ty 1¢ ham lugng cta cac
nguyén t6 kim loai trong réu va trong moi trudong
khong khi ma no phat trién.

Phuong phép nghién ctiu 6 nhiém moi trudng
khoéng khi st dung cay réu da va dang dugc trién khai
ap dung rong rai ¢ rat nhiéu nudc. Ban d6 6 nhiém
khong khi dugc thiét lap thong qua chi thi réu da va
dang dugc thiét lap boi Chuong trinh UNECE ICP
Vegetation & chau Au (UNECE ICP) (ICP Vegetation,
2015).

Bang 1. Toa d9 cac diém 14y mau réu tai Hai Phong

Miu Vido Kinh d% Miu Vido Kinh d6
HPO1 20.7005 106.5579 HP21 20.87956 106.6071
HP02 20.86695 106.6447 HP22 20.85102 106.6003
HPO03 20.84027 106.7073 HP23 20.78502 106.6795
HP04 20.64166 106.5511 HP24 20.67407 106.642
HPO5 20.64166 106.5624 HP25 20.65241 106.6853
HP06 20.67313 106.4281 HP26 20.84276 106.5632
HP07 20.72897 106.5589 HP27 20.73111 106.6841
HP08 20.816 106.5356 HP28 20.76577 106.7384
HP09 20.80342 106.9271 HP29 20.72931 106.7667
HP10 20.79604 106.6341 HP30 20.68698 106.795
HP11 20.75087 106.5025 HP31 20.88327 106.6842
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HP12 20.7991 106.7975 HP32 20.91484 106.677
HP13 20.71359 106.5186 HP33 20.95207 106.6709
HP14 20.72628 106.5896 HP34 20.90322 106.7382
HP15 20.49013 106.7152 HP35 20.96201 106.7429
HP16 20.74016 106.5987 HP36 21.00158 106.6537
HP17 20.68856 106.715 HP37 20.94952 106.6327
HP18 20.84404 106.7541 HP38 21.00321 106.5779
HP19 20.84404 106.6744 HP39 20.9324 106.5506
HP20 20.81574 106.5353

HAI DUURL

0 '
HAL PHONG "

Céc mau réu dugc nhoém nghién ctiu thu & nhiéu
vi tri khac nhau, phan b6 déu trén dia ban TP. Hai
Phong trong nam 2020. Téng cong c6 39 mau réu
song Barbular Indica dugc thu thép tai cac dia diém
khac nhau trén dia ban TP. Hai Phong. Cac vi tri 1ay
mau dugc thé hién trong Hinh 3. Toa d¢ ldy mau thé
hién & Bang 1. Cac diém 14y méau dugc chon sao cho
phén bd déu khap dia ban TP. Hai Phong (Lé Chén,
Thay Nguyén, Kién Thuy, Tién Lang, Vinh Bao, An
Lao, An Duong). Tai mdi vi tri ldy mau, it nhat 3 mau
phu trong khu vuc 14y mau c6 dién tich khoang 50
x 50 m2 dugc thu thap d€ 1dy mot mau réu hon hgp
cho dia diém. Thong tin vé tiing diém 14y mau dugc
ghi lai bao goém: tén dia diém, kinh d9, vi d¢, thoi
gian ldy mau va dac diém khu vuc xung quanh diém
lay mau. Thong tin nay la cin thiét dé dy doan cac
ngudn phat thai chdt 6 nhiém. Cic mau thu thap
dugc bao quan trong tii lam bang vat liéu polyetylen
dé tranh 6 nhiém. Tai phong thi nghiém, chi c6 phin
xanh & ngon cay réu dugc chon dé€ phan tich. B&i vi
réu dugc thu thap trén mat dat nén chung bi bao phu

A Hinh 3. Cdc vi tri thiét ldp mau chi thi sinh hoc réu Barbula Indica tai TP. Hdi Phong

bdi rat nhiéu bui ban. Vi véy, réu dugc rlia sach bang
nudc cat hailan d€loai bo bui r6i siy kho trong ta sdy
cho dén khi khéi lugng mau réu khong dai.

Quy trinh tao mau réu trong ky thuit phén tich
kich hoat dugc thuc hién tai phong thi nghiém theo
cac budc sau (Hinh 4):

Budc 1: Can mau véi khdi lugng khoang 300mg/
mau, khoi lugng méi mau duge tu dong luu vao
co s dii liéu va dugc st dung khi tinh ham lugng
nguyén to.

Buide 2: Cho mau vao khuon dé€ ép mau.

Buidc 3: Ep méu thanh vién v6i méy ép thay luc.

Buidc 4: Mau sau khi ép c6 hinh dang tron det
(duong kinh 1cm). D€ xdc dinh cac dong vi c6 thoi
gian s6ng ngan, cac mau dugc boc trong tui nhya, va
doi véi cac dong vi cd thai gian song dai, boc trong
cac nap nhom.

Bui6c 6: Kiém tra thong tin mau va ki hiéu 1én boc
tling mau (trung khép véi co s6 di liéu da luu) va
nhap mau vao tu luu tri chd d€ thuc hién kich hoat
neutron.
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A Hinh 4. Quy trinh tao mau réu trong ky thudt phan tich kich hoat dugc thic hién tai phong thi nghiém

Nguén: Nhém nghién ciiu thuc hién

+ Phuiong phdp phan tich kich hoat neutron trén lo phdn 1ing IBR-2:
Lo phan ting hat nhan IBR-2 la mdt 10 phan ting tao xung notron nhanh véi xung notron hep 240 (us) va
tan s6 xung nhd 5(Hz). Coéng sudt nhiét trung binh 2MW va cong suat cuic dai 1500 MW, thong luong & dinh

xung la 1016 notron/cm?/s.

a) Hinh dnh khu viic hoat dong

1. H¢ théng lim chim bing nude
2. Hé thing bio vé

3. Phin x3 ¢ dinh

4. Bé nhién liéu

5, Hé thng lam lanh

6. Thanh diéu khién

7. Guong phin xg quay chinh
8.Guong phin x3 quay phy

b) Hinh dnh cdu tao mdt cit ngang 10 IBR-2

A Hinh 5. Hinh dnh cdu tric [0 phdn ting IBR-2 tai Vién Lién hiép Nghién citu Hat nhan Dubna

Phuong phap kich hoat neutron (EMV, 2008) la
phan ting ctia neutron v6i hat nhan nguyén tir. Khi mot
neutron tuong tac véi hat nhan bia qua qua trinh tan
xa khong dan hoi, hat nhan hgp phan 6 trang thai kich
thich dugc tao ra theo so do: ;) X + jn— "X +y
Hat nh4n hgp phan X* 1a hat nhan phéng xa véi cling
s6 nguyén tti Z nhung c6 khdi lugng nguyén ti A ting
1én mdt don vi so véi X. Cac hat nhan hgp phan khu
kich thich bang cach phat ra mdt hodc vai tia gamma
tiic thoi va cac tia gamma tré. Vi nang lugng ctia cac
tia gamma phat ra trong qua trinh phén ra va chu ky
ban ra la ddc trung cho tting dong vi nén chiing dugc
dung d€ nhén dién nhiing nguyén t6 c6 mi trong
mau. Ham lugng ctia cac nguyén t6 d6 dugc xac dinh
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(Nguon: http://flnph.jinr.ru/en/facilities/ibr-2/parameters)

duya vao cudng do cua cac tia gamma dac trung do cac
dong vi ctia nguyén t6 nay phat ra. Phuong phap kich
hoat neutron la phuong phap phén tich da nguyén td,
¢6 do nhay, d6 chinh xac cao va khong pha huy mau.
Do d6, dugc ting dung rong rai trong viéc phan tich
nguyén t6, kiém tra, danh gia cac vat liéu, ki€ém soat
moi truong... Trong nghiém ctiu nay, nhom nghién
ctiu ap dung phuong phap phan tich kich hoat tuong
déi d€ xac dinh ham lugng ctia cac nguyén t6 trong
cdc mau réu. Mau phan tich va mau chuén dugc chiéu
dong thoi va do trong diéu kién hoan toan giong nhau
(thoi gian chiéu, thong lugng neutron, thoi gian do,
khoang cach do, hé phd ké). Khi d6, ty s6 dién tich cua
dinh tuong ting v6i nguyén t6 quan tm trong hai ph6



dugc diing dé tinh ham lugng. Tl phuong trinh kich
hoat, suy ra cong thtic xac dinh ham lugng nguyén té
nhu sau:

B (Npﬁff‘} [Np,‘m]
P=1Dcw )./ \bew ),

Trong d6: x, s 1a ki hiéu chi mau phan tich va
mau chuén tuong tGing. Uu diém ctia phuong phap
tuong doi 1a loai bé dugc tat ca cac s6 liéu hat nhan
ngoai trti chu ky ban ra, do d6 nhiéu sai s6 dugc
loai bo 1am cho phép tinh chinh xac hon. Viéc phan
tich cac mau réu dugc thuc hién trén 10 phan tGng
hat nhan IBR-2 ctia Vién Lién hiép Nghién ctiu Hat
nhan Dubna (Moscow region Russia 141980) va 1o
phan ting Hat nhan Pa Lat (Pudng Nguyén Tu Luc,
TP. ba Lat) truc thudc Vién Nang lugng Nguyén tt
Viét Nam . D6i v6i mot s kim loai cé doc tinh cao
& ham lugng rat thap (<10-9 g/g), c6 thé sé kho phat
hién bang phuong phép phén tich kich hoat do ham
lugng & khoang nay nho hon ngudng phat hién cta
phuong phap.

Phan tich kich hoat notron dé xdc dinh ham
lugng nguyén t6 c6 trong mau bao gom cac budc sau:

Buiée 1: Chudn bi cdic mau phan tich dé chiéu
neutron.
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Buide 2: Kich hoat (chiéu xa) mau bang neutron
trong 16 phan ting hat nhén;

Bu6c 3: Do phé gamma ctia mau da dugc chiéu
xa va sau thdi gian phén ra thich hgp bang phd ké
gamma phan giai nang lugng cao duing detector ban
dan HPGe.

Bui6c 4: Phan tich ph6 gamma dé xac dinh cuong
dod ctia cac dinh ddc trung cho nguyén té can phan
tich va tinh ham lugng nguyén t6 nay trong mau cin
phén tich.

Céac mau réu can chiéu xa dugc chudn bi tai
phong thi nghiém lam mau. Cac mau sau dé dugc
chuyén vao vi tri chiéu mau trong viing hoat cua 1o
phan ting hat nhan bang hé chuyén mau tu dong c6
thé€ lap trinh cho thdi gian chiéu. Sau khi két thuic
chiéu, cac mau dugc ty dong chuyén ra khoi 16 phan
ting hat nhan dén ti Hotcell dé€ théo roi va chg dé do
bang ph6 ké gamma. Céc phé gamma ctia cac mau
réu sau chiéu xa dugc do bang phd ké gamma diing
detector ban dan Ge loai siéu tinh khiét c6 phén giai
néng lugng t6t. Viéc thu nhén va phén tich cic phd
gamma dugc thuc hién bang phan mém GENIE2K.
Phan mém GENIE2K sé ty dong tim cac dinh gamma
c6 trong phd, dodn nhin nguyén t6 c6 trong mau dua
vao nang lugng cua cac dinh gamma dac trung va
tinh dién tich ctia cac dinh nay.

. 1

A Hinh 6. Pho ké Gamma dung detector bdan ddn Ge siéu tinh khiét tai 10 phdn ting hat nhan IBR-2

3. KET QUA NGHIEN CUU

3.1. Két quad phan tich nhén té (Factor analysis)
khong khi tai TP. Hdi Phong
Trong nghién ctiu nay, nhém nghién ctu tap
trung trinh bay két qua thu dugc bang cach su dung
ky thuat phan tich nhan t6 (factor analysis) trong
thong ké da bién khi phan tich s6 liéu vé ham lugng
ctia cac nguyén 6 hoa hoc trong cac mau réu lay tai
cac vi tri khac nhau tai TP. Hai Phong (Bang 2). Chi
17 trong téng s6 36 nguyén t6 hoa hoc da phan tich
dugc nhém nghién ctiu dua vao phan tich nhéan toé

Nguén: Nhém nghién citu thuc hién

(factor analysis) bao gobm: Al, As, Br, Ca, Cd, Cl, Co,
Cr, Fe, K, Na, Sb, Sc, Se, Ti, V va Zn. Bang 1 liét ké
cac nhén t0, gia tri ctia h¢ s6 tai va mtic do bién dong
ma moéi nhén t6 (factor) gidi thich dugc. Cac gia tri
tai trong c6 y nghia (16n hon 0.4) dugc in dam. Céac
tai trong c6 gia tri nho hon 0.4 c6 thé€ do bién dong
ngau nhién. Nhém nghién ctu da xac dinh dugc 6
nhan t6 giai thich dugc 81,99 % bién thién cua tap
di liéu. Phan tram bién thién ma cic nhan t6 1, 2, 3,
4, 5, 6 giai thich dugc lan lugt la 35.20, 12.96, 11.53,
8.42,7.45va 6.42.
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Bang 2. Két qua phan tich nhan t6 cho cic miu réu lay tai TP. Hai Phong

Element Component
Factor-1 Factor-2 Factor-3 Factor-4 Factor-5 Factor-6
Na 0.208 0.948 -0.071 0.088 -0.025 -0.052
Al 0.894 0.177 0.030 0.004 0.053 -0.080
Cl 0.088 0.954 0.094 -0.092 0.021 -0.112
K 0.364 0471 -0.441 0.305 -0.200 0.144
Ca 0.134 -0.062 0.668 0.084 -0.088 -0.335
Sc 0.954 0.098 -0.063 0.051 -0.001 -0.025
Ti 0.908 0.177 -0.113 -0.055 -0.035 -0.052
\Y 0.821 0.002 0.254 0.073 0.043 -0.040
Cr 0.720 0.076 -0.001 0.183 0.590 0.099
Fe 0.938 0.080 -0.079 0.181 0.005 -0.008
Co 0.218 0.032 -0.153 0.720 -0.105 -0.238
Zn 0.048 -0.008 0.138 0.813 0.191 0.200
As 0.561 0.263 0.358 0.305 -0.241 0.340
Se 0.015 -0.043 -0.076 0.026 0.948 0.050
Br -0.245 0.102 0.845 -0.143 -0.092 0.073
Cd -0.062 -0.129 -0.056 -0.004 0.064 0.894
Sb 0.451 0.081 0.655 0.155 0.108 0.271
Expl. Var. (%) 35.20 12.96 11.53 8.42 7.45 6.42
Cumulative (%) 35.20 48.16 59.69 68.12 75.57 81.99

Nhan t6 F1 la quan trong nhat, giai thich dugc
35.20% téng phuong sai mau va cht yéu giy baoi 7
nguyén t6 gom Al (0.894), As (0.561), Cr (0.720), Fe
(0.938), Sc (0.954), Ti (0.908) va V (0.821). Cc nguyén
t0 Al Fe, Ti hau hét chtia trong thanh phan vé Trai dat
va dugc coi nhu chi thi ctia dit (J] Geochem Explor,
2016). Céac nghién ctiu trudc day cing chi ra ring
khong khi tai cac thanh pho 16n tai Viét Nam ciing bi
6 nhiém rat nang né do bui dit (C. J. B. V. Cohen DD,
2008), (B. V. Hien PD, 2016). Nhiing nguyén t6 hoa hoc
khéc ciing dugc trinh bay tai Bang 1, bao gom As, Cr,
Sc, V ciing dugc tim thay trong thanh phén vo trai dat
v6i moi lién hé tuong quan rét cao, c6 thé chi ra ngudén
gdc cac nguyén t6 nay déu co trong bui dat. Tuy nhién,
cac nguyén t6 nay cing co thé sinh ra ti cac hoat dong
trong san xudt tai cac khu cdng nghiép. Tt nhiing danh
gid phia trén, két qua chi ra ring ngudn nhan t6 F1 la
bui dat va cac hoat dong san xuat cong nghiép.

Nhan t6 F2 giai thich dugc 12.96 % tong phuong
sai mau va dugc tao thanh cha yéu tii 3 nguyén té
gom Cl (0.954), K (0.471) va Na (0.948). Cl, K va N
la cdc nguyén té xudt hién trong khi quyén do rat
nhiéu ngudn phat thai khac nhau, dac biét 1a dét sinh
khoi (Liu HJ, 2016) (Cohen DD, 2010) (Popovicheva
OB, 2022). Ngoai ra, do hai nguyén t6 Cl va Na c6
phuong sai rit cao nén ching cé thé xudt hién do cac
tac dong ti phia bién. Nhan t6 F2 c6 anh hudng rat
16n t6i quéan An Lao (TP. Hai Phong), An Lao la khu
vic trong lua 16n nhat Hai Phong, ngoai ra An Lao
¢6 vi tri ndm rdt gan hai huyén Kim Thanh va Thanh
Ha la nhiing khu vuc trong lia 16n nhat ctia tinh Hai
Duong. Nguoi ndong dan thudng cé thdi quen dot rom

S611/2024

Nguén: Nhém nghién ciiu thuc hién, 2024

ra sau thu hoach d€ chuin bi cho vu mtia méi. Tt cic
danh gid trén, nhan 3 F2 c6 thé danh gia do cac hoat
dong dét sinh khoi hodc cac tac dong tit phia Bién.

Nhan t6 F3 giai thich 11.53 % tong phuong sai
mau va chu yéu dugc ciu thanh tit 3 nguyén t6 hoa
hoc Br, Ca va Sb vdi hé s6 tai nhan t6 1an lugt 1a 0.845,
0.668 va 0.655. Nhan t6 F3 anh hudng rat 16n tai phia
Bac TP. Hai Phong, bao gom 2 huyén Thuy Nguyén
va An Duong. Tai day cé hai nha mdy xi méang l6n la
Chifon va Vcement va cac nha may déng tau 16n, cac
nguyén t6 Br, Ca va Sb ¢6 xudt hién trong ngudn phat
thai ti cac nha may nay (Cohen DD, 2010) (Hien PD,
2005). Cu thé, Ca la nguyén t6 xuét hién trong qua
trinh san xudt clia nha may nay, trong khi Br va Sb
xudt hién do lugng khi thai dau diesel thai ra tii cac xe
tai 16n (Cohen DD, 2010) (JC, 1995)dung nhién liéu
dau diesel trong van chuyén nguyén liéu tho dén cac
nha may xi mang, nha mdy dong tau...Do d6, nguon
gbc ctia nhan t6 F3 c6 thé la cic nha may san xult xi
mang va viéc dot nhién liéu diesel.

Nhan t6 F4 giai thich 8.25% tong phuong sai mau
va né bao gom Co va Zn v6i hé s6 tai lan lugt la 0.720
va 0.813. Mot s6 cong bé tai chau A chi ra ring Zn
xudt hién trong khong khi lién quan dén khi thai tu
cac chat phu gia va boi tron trong qua trinh van hanh
xe may va 0 to (B. ], 2005). Da c6 nhiing nghién ctiu
chi ra ring tai chiu A, phuong tién giao thong cht
yéu la xe mdy va ching 1a tac nhan thai vao khong
khi ham lugng Zn cao nhét (C. J. B. V. Cohen DD,
2008). Tai TP. Hai Phong, cac phuong tién giao thong
di lai v6i mat do rat cao, do d6 lugng khi thai ti cac
loai phuong tién giao thong vao khong khi la rat 16n.



Do d6, nhéan t6 F4 lién quan dén hoat dong ctia cac
phuong tién giao thong dudng bo va dudng thuy.

Nhén t6 F5 giai thich dugc 7.45% téng phuong
sai mau va Se la nguyén t6 chinh déng gdp vao F5 véi
hé s6 tai nhan t6 1a 0.948. Nhén t6 F5 lién quan nhiéu
dén san xuat ndong nghiép (dung phan bon va thude
tri sdu) (H. J. Medhi Y, 2015).

Nhan t6 F6 giai thich dugc 6.42% tong phuong
sai cila mau va chi bao gom Cd (0.894). F6 ¢4 thé lién
quan dén qua trinh do6t chay nhién liéu hoa thach va
dét rac thai (A. B. Adedapo AA, 2014).

4. KET LUAN

Nghién ctiu dua ra danh gia vé nguén goc phat
thai gay 6 nhiém kim loai nang trong khong khi tai TP.
Hai Phong. Két qua nghién ctiu cho thay, cac nguén
phat thai chinh giy 6 nhiém khong khi tai TP. Hai
Phong: (1) Phat thai bui duong, bui dat va cac hoat
dong cong nghiép; (2) Phat thai hén hgp bao gom
d6t sinh khdi va anh hudng cta bién; (3) Hoat dong
cac nha mdy san xudt xi ming va viéc dét nhién liéu
diesel; (4) Hoat dong ctia cac phuong tién giao thong
dudng bo va duong thay; (5) San xuat nong nghiép
(dung phan bén va thudc trii sdu); (6) Qua trinh dot
chay nhién liéu héa thach va dét rac thai.

Tt két qua trén cho thdy, nguon géc phat thai gay
6 nhiém kim loai ning trong khong khi tai TP. Hai
Phong chu yéu la ti cac hoat dong san xuat trong khu
cong nghiép, su gia tang clia cac phuong tién giao
thong va 6 nhiém khong khi do cac hoat déng sinh
hoat hang ngay ctia con ngudi. Nghién ctiu dé xuat
cac giai phap nhu: Can lién tuc va thuong xuyén thuc
hién hoat dong giam sat khong khi két hgp béng cac
phuong phap khéc nhau (st dung tram quan tric khi
tu dong, mdy do khi cam tay va st dung chi thi sinh
hoc thuc véat) nhdm so sanh va ddnh gid muc do 6
nhiém khong khi. Tu viéc dua ra cac thong s6 giy 6
nhiém va cdc nguon goc phat thai vao khong khi, cac
nha quan ly sé c6 phuong an kiém soat va giam thiéu
cac ngudn phat thai. D6i véi cac hoat dong trong khu
cong nghiép: D€ nghi c6 quy hoach va kiém sodt cac
hoat dong phat thai ra moi truong, dac biét la moi
trudng khong khi. Déi véi cac hoat dong trong sinh
hoat hang ngay céan lién tuc tuyén truyén nang cao y
thiic nguoi dan, c6 gang han ché sti dung cac nguyén
liéu nhu than, dau... trong sinh hoat hang ngay.

Phuong phap sti dung chi thi sinh hoc réu Barbula
Indica 1a mot phuong phap da va dang dugc st dung
trén thé gisi. Thu thap réu la phuong phap dé thuc
hién va c6 thé st dung nham danh gia mdc do 6
nhiém khong khi & nhiéu khu vuc. Tuy nhién, phuong
phép nay ciing c6 mot sé nhugc diém, cu thé phuong
phap nghién ctiu 6 nhiém khong khi qua chi thi réu
khoéng cung cép dugc s6 liéu 6 nhiém tic thoi hodc s6
liéu 6 nhiém trong mot khoang thoi gian ngén. Trong

NGHIEN CcUU ‘

truong hop ¢ su c6 mdi truong, phuong phap nay
khong cung cép dugc s6 liéu d€ giap cac nha chic
trach ra cac quyét dinh xti ly su ¢6. Ngoai ra, do chinh
xac vé muc do 6 nhiém khong cao so véi cac phuong
phdp quan tric truyén théng dung cac tram dom

Loi cdm on: Nghién ciiu nay dugc thuc hién vdi sy
ho trg tai chinh ti Trung tam Vat ly Quéc té, Vién Vit
Iy, Ma s6 ICP2024.12.
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