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TOM TAT

Viét Nam 1a mét trong nhitng nuéc ¢6 mire d¢ 6 nhiém nghiém trong, dac biét 1a 6 nhiém
khong khi. Tir nam 2014, Viét Nam da tham gia vao chuong trinh diéu tra 6 nhiém khdng khi qua
cay réu (ICP Vegetation Programme Coordination Centre. Réu duoc chon lam doi tuong nghién
ciu & nhiém khong khi. Bai béo nay tién hanh nghién citu do nong dg nguyén té trong muoi sau
mdu réu Barbular thu thdp tai thanh phd Hué, duoc phan tich bang phuong phdap phan tich kich
hoat neutron (Neutron Activation Analysis) tai Vién Nghién ciii Hat nhan Dubna — Nga. Két qua
nong dg cac nguyén té trong mau réudioc nghién ciu bang phicong phdp phan tich céc nhan t6 —
Factor Analysis cia phan mém Statistica 8.0 nham muc dichfim ra mai lién hé giiza nguon phat 6
nhiém va nguon nhan.

Tir khoa: 6 nhiém khong khi, Barbular, kich hoat neutron, phan tich nhan td.

1. Mé dau

Theo s6 liéu didu tra méi day cia WHO, mdi nim c6 khoang 2 triéu ngudi chét vi 6
nhidm khong khi. Co quan Nghién ciru Ung thu Qubc té (IARC) cho biét, chi tinh riéng
nam 2010, nan & nhidm khong khi d& khién 223 nghin nguoi trén khip thé gioi chét vi
bénh ung thu. Hién nay, 6 nhiém moi truong I van dé rat duoc quan tim trong nudc ciing
nhur trén thé gidi. Véi két qua phan tich cac dir liéu vé chat lugng khong khi tai 1100 thanh
phd ¢ 91 qudc gia trén thé gidi trong thoi gian tir 2003-2013, t6 chuc Y té thé gisi (WHO)
d4 dua ra két luan: O nhiéu thanh phd, 6 nhidm khong khi dang dat tGi muc de doa sic
khoe con nguoi, dac biét nghiém trong Ia Trung Qudc va céc qubc gia khu vire Dong Nam
A (Mai Anh, 2014). Viét Nam dang quan tdm van dé 6 nhidm méi truong va bao vé moi
truong. Nhung van dé diéu tra & nhidm moi truong theo ting ving, ting khu vic dé tim ra
nguyén nhan & nhiém dang la mot van dé mai va gap khong it khé khin ¢ nuéc ta. Bén
canh d6, Viét Nam ciing tham gia vao dé an diéu tra 6 nhiém moéi truong khong khi qua
nghién ctiu ling dong ndng d6 kim loai trong cay réu véi cac nudc chau Au tir nim 2014.
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Réu 12 loai thuc vat 6 ré gia nén khéng hap thu chét dinh dudng qua ré ma qua than

1&; vi thé cac chat dinh dudng cho réu cha yéu dén tir khong khi. Bén canh d6 hé sé hap thu

kim loai nang caa réu rit 16n vi né khong c6 biéu bi va ti sé dién tich bé mat/ don vi khdi

luong 1 16n nhét trong tat ca cac loai sinh vat chi thi (Thai Khic Dinh va Hoang Thi Hai

Thanh, 2008).

Nham phéat trién huéng nghién ciu vé 6 nhiém khong khi chung t6i d& nghién ciu doi
tuong cay réu Barbular 12 phi hop c6 thé st dung & Viét Nam (Poan Phan Thao Tién va
ddng tac gia, 2014).

Thanh phé Hué nam & dai hep cua mién Trung Viét Nam, c6 toa do dia Ii 16°-16°80°
vi Bic va 107°8’-108°20” kinh Péng va dién tich tu nhién 71,68 km2 Khu vuc thanh phé
Hué 1a dong bang thudc ving ha luu séng Huong va séng Bo, ¢6 do cao trung binh khoang
3-4m s0 Véi myc nude bién va thuong bi ngap lut khi ¢au ngudon cia séng Huong (trén day
Trudng Son) xdy ra mua vira Va lon. Khu vye ddng bang nay tuong ddi bang phang, tuy
trong d6 c6 xen k& mot s6 ddi, nli thap nhu nii Ngu Binh, Vong Canh... khi hau cua thanh
phd Hué c6 su khéc biét so véi viing Bic B va Nam B, vi noi day khi hau khic nghiét va
c6 sy khac nhau gitra c4c mién va khu vuc trong toan tinh. Ving duyén hai va dong bang
c6 hai mia rd rét: moa kho tir thang 3 dén thang 8, troi ndng va oi b, ¢6 luc 1én téi 39-
40°C. Tir thang 8 dén thang 1 1a miia mua va hay xay ra bo lut, nhiét do trung binh Ia
19,7°C, d6i khi ha xudng con dudi 10°C (Theo Pia chi Thira Thién — Hué, 2005).

Trong nghién ciru nay ching toi d4 thu thap dugc 16 mau réu Barbula. Cac mau réu
nay da dwoc phan tich kich hoat bang ngudn neutron tai 10 phan ¢rng hat nhan IBR 2 — Vién
Lién hiép Nghién ctru Hat nhan Dubna — Lién Bang Nga (Frontasyeva, & Pavlov, 2000).

2. Vatliéu va phwong phap
2.1. Vit ligu

Mau réu Barbular thu thap vao cudi miua mua bat du thang 2 nim 2014 tai thanh

phd Hué. Trén Hinh 1 hién thi hinh anh réu Barbular.

'TW'MT'f"mU'I""T"WWW
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Hinh 1. Cay réu Barbular duwoc thu thdp tai Thanh phé Hué
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Mau réu sau khi thu thap duoc cit bo phan ré, phan than va 1a duoc rira sach bang
nuéce cat, sau do dugc siy khd & nhiét do 60 °C va cho vao tdi nhya bao quan dé tranh céc
chit ban khong mong mubn bam vao mau réu dan dén sai sé két qua phan tich
(Frontasyeva, et al., 2000). Mau sau ciing duoc cho vao kho luu trit va tién hanh déng vién
dé dwa mau vao 10 chiéu xa. Luwong mau thyc vat can cho mdi lan chiéu 1a khoang 300mg
d4 duoc siy kho, dat mau trong tdi nhya cho truong hop chiéu ngan va dat mau trong nap
nhém ding cho mau chiéu dai (Hinh 2).

Khuén déng mau May ép mau Vién mau Mdu boc
Hinh 2. Mgt sé hinh anh cua quy trinh 1am mdu

2.2. Phwong phap
2.2.1.Phén tich kich hoat neutron céng cu (Instrumental Neutron Activation Analysis —
INAA) dugc thuc hién tai nhdm Phan tich kich hoat neutron thuoc Phong Thi nghiém Vat
li Neutron Frank (FLNP) — Vién Nghién ciu Lién hiép Hat nhan Dubna (JINR) — Lién
bang Nga (Frontasyeva, & Pavlov, 2000).

Mau duoc chiéu xa trong hai kénh trong hé thong 10 hat nhan IBR2 — FLNP — JINR.
Théng lugng nguon neutron véi cac dac tinh dong va nhiét d6 duoc ghi ¢ Bang 1.

Bdng 1. Thong s thong heong cia kénh chiéu xg

Neutron nhiét Neutron trén nhiét Neutron nhanh
Kénh 3 3 i Nhiét
Cheigu lNarrl]g Théng lwgng I al:]g Théng lwong luzl:]g Théng lwgng dlf?
l(re({/)g (10%2,n.cm?.s?) l:{/g (10%2,n.cm?.s?) e.Vg (10%2,n.cm2s?) e ((;))
. (Cd- screened) 5 105 -
Chl (kénh 1) 0-0,55 0,02 0,55-10 33 25 105 4,2 70
Ch2 (kénh 2) 1,2 3,0 4,1 60

Dé xac dinh cac nguyén t6 c6 thoi gian séng ngan, mdi mau duoc chiéu xa tir 3 dén 5
phit & kénh 2 (Ch2) dé mau phan ra tir 3-5 phut, sau d6 do 2 1an véi thoi gian lan luot 12 5
-8 phut va 20 phut.
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Dé x4c dinh cac nguyén t6 co thoi gian sdng dai, cac mau duoc dong trong mot
container va cho chiéu xa 3-5 ngay tai kénh Cd — screened (Chl). Sau d6 méu duoc dong
g6i lai va do 2 1an sau thoi gian phan ra lan luot sau 4-5 ngay va sau 20 ngay, thoi gian do
mau lan luot 1a 45 phat va 2 gio 30 phat. Cac mau duoc chiéu va do tai phong REGATA —
thugc phong thi nghiém FLNP — JINR (Hinh 3).

REMUR : EE_G:\TR

TN

|

Hinh 3. Cdu trdc 10 phan ing hgt nhan 1IBR2 — JINR — Dubna

Viéc do phd, nhan dién cac nguyén té hién dién trong mau thyc va mau chuan dugc
thuoc hién bai chuong trinh Genie 2K caa hing Canberra, riéng ham luong cac nguyén té
trong miu dugc tinh to4n bang phin mém tai Phong Thi nghiém FLNP, JINR
(Frontasyeva, et al., 2000).

2.2.2. Phwong phdp phan tich nhén té *“ Factor analysis”bang phan mém Statistica 8.0 dé
danh gid nguon goc & nhiém khong khi

Trong nghién ctu ndy chdng tdi sir dung phin mém Statistica phién ban 8.0. Phan
mém Statistica 12 mot goi phan mén phan tich nang cao do cong ti StartSoft quan Ii va phat
trién & nhiéu nudce trén thé gici nhu Mi va cac nudc chau Au.

Phuong phap phén tich nhan té “Factor analysis — FA” 1a mot lya chon trong phuong
phép phan tich thong ké da bién. Mot nhan t6 (factor: latent variables — bién tiém an) 1a
tong trong s6 cua cac bién, muc dich 1a tom tat théng tin trong mot s6 lwong mot sé lwong
c4c bién tuong quan thianh mot s6 nhé hon cac nhan t6 khong twong quan véi nhau. Trong
phan tich nhan té két qua phan tich c6 tong phuong sai tich liy 16n 70% thi két qua chon
bién dau vao va gom dua vé nhan té c6 y nghia thuc tién. Két qua tuong quan gitra nhan tb
(FA) Véi céc bién (variables) dau vao (ndng do nguyén td) c6 gia tri Ion hon 0,5. Gia tri
nhan té tai trong (Factor loadding) cua mot nghién ciru nao dé co thé am hodc duong,
nhung dac thu caa nghién ctu nay 1a ngudn phét/ vat tiép nhan (source/receptor model)
nén gi4 tri FL nhan dugc 1a duong (Pordevic et.al., 2013).
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Trong diéu tra danh gia 6 nhiém méi truong, s6 liéu khao sat chinh la ham luong cac
nguyén td ciia mot tap hop nhiéu mau nghién ciru duge xac dinh bang cac phuong phap
phan tich. Co s¢ dir liéu ndy chaa nhiéu théng tin ban dau dic trung cho thanh phan cac
nguyén t6 dai dién cho nhiéu nguon phat ma ngudn thu hap thu dugc. Vai bo sb lidu nhiéu
chiéu nhu vay thi phan tich thong ké da bién vai tng dung phan tich nhan t6 Ia thich hop
nhat dé nghién ctu ngudn gc 6 nhiém khong khi trong diéu tra & nhiém mai truong
(Alvin, 2002).

3. Két qua va thao luan
3.1. Két qud phan tich mdu réu Barbular ¢ thanh phé Hué — Vigt Nam

Két qua phén tich da tim ra 44 nguyén té vét bao gom: Na, Mg, Al, Si, Cl, K, Sc, Ti,
V, Cr, Mn, Fe, Ni, Co, Cu, Zn, As, Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sb, I, Ba, Cs, La, Ce,
Nd, Sm, Gd, Tb, Tm, Yb, Lu, Hf, Ta, W, Au, Th, U..

Bdng 2. Két qud nong dg(mg/kg) mét s6 nguyén té déc hai trong mau réu Barbular
thu thdp tai Thanh pho Hué
Ten N4 N3 N2 NI B4 B3 B2 BL b4 b3 b2 bl T4 13 T2 T1
Cr 207 212 11 816 168 101 632 217 173 881 182 212 140 558 254 750

Cd 225 242 338 339 203 165 3 241 251 215 233 315 334 2 3,77 2,49
As 2,67 2,77 228 203 333 223 218 301 33 252 154 3 2,74 185 099 1,89

Mn 87,9 576 582 544 647 121 64 979 994 994 501 114 114 823 412 744

(N: ki hiéu phia Nam; B: ki hiéu phia Bic, D: ki hiéu phia Dong, T: ki hiéu phia Tay, cac ki
hiéu huéng theo huéng ban do).

O Bang 2 chung t6i dua ra két qua ndng dé mot sé nguyén té doc hai nhu Cr, Cd, As,
Mn, Vi sai s6 dudi 10% tir két qua phan tich mau réu Barbula. Theo mot s6 nghién ctu vé
sic khoe va moi truong, nhitng nguyén té nay ciing 1a nguyén nhan gay ra cac bénh mén
tinh, d4c biét 12 bénh ung thu gay anh huong rat l1on dén stc khoe va tinh mang con ngudi
(Trinh Thi Thanh, 2007).

Két qua phan tich kich hoat neutron tai 10 phai ing hat nhan IBR2 — JINR — Dubna —
Nga cho thiy cting mét llc c6 thé phan tich dugc nhidu nguyén tb, két qua phan tich dang
tin cay. Phii hop vai nghién cau diéu tra nguyén td vét trong danh gia 6 nhiém khéng khi
(Harry Harmens et al., 2013).
3.2. Két qud sir dung phwong phdp phén tich nhin té FA (Factor Analysis)

CAc yéu to duoc trich xudt

Vi s6 ligu sir dung muoi mot nguyén té duoc dwa vao tng dung Factor analysis
trong phan mém Satistica 8.0 ¢ phan tich danh gi4 2 nhan té ki hiéu 1a FAL va FA2 véi
téng phan tram phuong sai toan phanhon 79% nhu ¢ Bang 3.
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Bdng 3. Bang phdn tram va gid tri va tich liiy cdc yéu to phan tich

FA1 FA 2
% Phuong sai tich liiy 53,97 25,72
% Phuong sai toan phan 53,97 79,69

Dién gidi cac nhan tg phan tich
Vi két qua phan tich nhan tb, da tim ra dugc méi lién quan giita 11 nguyén té phan
tich trong mau réu Barbular thanh hai nhém nhan t6 dic trung cho ngudn 6 nhiém trong
khong khi duoc trinh bay ¢ Bang 4. Diac thi 1a cia nghién ciru nay 1a di tim nguon phéat 6
nhidm qua két qua phan tich mot chi thi sinh hoc nghia 12 ngudn phat va nhan cé méi quan
hé dong bién thuan nén gia tri nhan té tai trong (FL) phai c6 gié tri duong.
Bdng 4. Bang két qua nhan té tai trong (FL)

FAl FA2
Al 0,94 -0,24
Sc 0,89 0,15
Ti 0,95 -0,04
\Y 0,75 -0,49
Cr 0,67 0,15
Ni 0,85 0,33
Co 0,87 0,27
Zn -0,11 0,86
As 0,72 0,66
Se -0,08 0,81
Sh 0,33 0,77

- Nhan t6 1 (FA1) bao gom cac nguyén t6 Al, Sc, Ti, V, Cr, Ni, Co, va As Véi gia tri
nam trong khoang tir 0.67-0.95 nhom nhan t6 nay dic trung cho ngudn 6 nhidm tir byi
duong (Nguyen et al., 2010).

- Nhan t6 2 (FA2) bao gom cac nguyén té Zn, As, Se, va Sb véi gia tri nam trong
khoang tir 0,77-0,86 thuoc nhom dic trung cho ngudn 6 nhidm khong khi tir chat dbt ran
nhu rom ra. than cui. than da... (Grzegorz Wielgosinski, 2012).

- \Voi nguyén té Asenic (As) anh huéng bai hai nhan t6 6 nhidm tir bui duong va chat
d6t (ndng nghiép va cong nghiép). Bidu nay cho thay ph hop vai céc két qua nghién cau
khac ¢ Viét Nam voi nguyén to6 As c6 trong cac ngudn 6 nhidm kha cao (Hahn.., Trang
Hoang, 2015).
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4. Kétluan

e Trong nghién ciru nay, budc dau d& c6 mot sé két qua kha quan trong nghién ciru 6

nhiém khong khi str dung chi thi sinh hoc bang cay réu Barbular nhu

v D4 phan tich dugc 44 nguyén té cling mét lictrong cay réu Barbular bang phuong
phép phan tich kich hoat neutron c6 sai s6 dudi 10%. Pay 1a mot phuong phép hiru ich
trong nghién ciru diéu tra nguyén té vét, véi két qua phan tich.

v’ Sir dung phan mém Statistica 8.0 dé xir Ii s6 liéu,va danh gi4 truy xuat nguén goc
6 nhiém khdng khi. V&i két qua giai thich 1én dén 79% giira bo s6 liéu phan tich véi nguon
gdc 6 nhiém da tim ra duoc hai yéu t6 tac dong dén 6 nhiém khong khi tai Thanh phé Hué
|4 tir bui duong va tir cAc chat dét trong sinh hoat doi song.

e St dung chi thi sinh hoc ciy réu duoc vi von nhu 1a mot sinh vat dang séng va hang
ngay hap thy moi truong xung quanh va dugc tich liy theo thoi gian. Két qua nghién ciu
dugc danh gia theo thoi gian, dé xac dinh tinh anh huong céc nguyén t6 kim loai ning gay
anh huong dén sic khoe va doi séng con ngudi.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Vietnam is one of the countries with serious pollution, especially air pollution. Since 2014,
Vietnam has been in the moss-based pollution investiation program of the ICP Vegetation Program
Coordination Center. The moss was the subject of the study of air pollution. The study investigates
the elemental concentration of the sixteen the Barbular mosses collected in Hue City, which were
analyzed by neutron activation analysis (NAA) at the Institute of Nuclear Dubna — Russia. The
results of the elemental concentration in the mosses were analyzed by the factor analysis of
Statistica 8.0 software, in order to find out the relationship between pollution sources and
receivers.

Keywords: air pollution, Barbular, NAA, Factor Analysis.
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