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TOM TAT

Nghién ctiu hudng t6i muc tiéu danh gid rdi ro sinh théi cda vi nhua trong méi truong nudc ho Ba BE - hd nuidic ngot tu nhién 16n nhét Viét Nam. Théng qua
mau nudc thu tai 4 vi tri khdc nhau trén ho Ba BE, nghién cttu da xac dinh ching loai, mét do, hinh dang va kich thudc vi nhua béng phuong phap quang phé
hdng ngoai FTIR. K&t qua phan tich cho thdy su hién dién cta vi nhua trong mau nudc hé Ba BE ¢ dai mét do tir 83 = 14 hat/m’ dén 1208 = 21 hat/m?, véi da
dang kich thudc, hinh dang, tiém &n rdi ro d6i véi hé sinh théi trong hé. Rdi ro sinh théi cGa vi nhua trong mau nudc dugc dénh gia qua cac thong sé nhu: Chi so
tai lugng 6 nhiém PLI, chi s6 nguy hiém ctia ching loai vi nhua PHI, chi s6 rdi ro sinh théi tiém an PERI. Thong qua céc dit liéu thuc nghiém va danh gid rdi ro sinh
théi cdia vi nhua trong mdi trutng nudc hd Ba BE, nghién ctu mong mudn nang cao su quan tam vé van dé 6 nhiém vi nhua trong méi trudng nudc hd Ba BE néi
riéng va trong moi trudng nudc mat ndi chung, tir d6 dé xuat cic giai phap bao ton tai nguyén nudc phu hop.

Tirkhéa: Vi nhua, ddnh gid rii ro sinh thdi, hé Ba BE.

ABSTRACT

This study aims to perform an ecological risk assessment of microplastics in the aquatic environment of Ba Be Lake, the largest natural freshwater lake in
Vietnam. Water samples collected from four different locations within Ba Be Lake were analyzed to identify the microplastic types, density, shape, and size using
Fourier Transform Infrared spectroscopy. The analysis results indicate the presence of microplastics in Ba Be Lake water samples at a density range of 83 +
14 particles/m? to 1208 + 21 particles/m?, exhibiting diverse sizes and shapes, which poses potential risks to the lake's ecosystem. The ecological risk of
microplastics in the water samples was evaluated using parameters such as the Pollution Load Index (PLI), the Polymer Hazard Index (PHI), and the Potential
Ecological Risk Index (PERI). Through the experimental data and the ecological risk assessment of microplastics in the Ba Be Lake aquatic environment, this study
desire to enhance awareness regarding microplastic contamination in Ba Be Lake specifically and in surface water environments generally, thereby proposing
appropriate water resource conservation solutions.
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PTFE
PUR

PHI Polymer Hazard Index/Chi sé nguy hiém
clia chling loai vi nhua

Polytetrafluoroethylene (teflon)

Polyurethane

NOAA National Oceanic and Atmospheric
Administration/ Co quan Qudn ly Khi
quyén va Dai duong Quéc gia

1. GIGI THIEU

Nhua la vat liéu hiru co téng hgp hodc ban téng hop
tUr cdc nguyén t6 nhu cacbon (C), hydro (H), nito (N), clo
(CI) va luu huynh (S), chti yéu la polymer c6 ty trong phan
tr cao. Nhua mang lai Igi ich nhu d6 bén cao, tinh co hoc
t6t, tudi tho dai, khd nang chéng chiu thaoi tiét va gia
thanh hgp ly, dan dén san xuat ngay cang tang. Tuy
nhién, rac thai nhua Ién gay 6 nhiém méi truang, khi phan
ra thanh vi nhua, ching khéng chi gay hai vat ly cho sinh
vat (nhu bi an nhadm) ma con hap thu va van chuyén chat
6 nhiém hiru co, kim loai ndng, cling nhu vi sinh vat gay
bénh, trd thanh yéu t6 6 nhiém mdi vai rti ro cao. Vi nhua
dugc dinh nghia b&i NOAA nam 2008 tai Hoi thao quéc té
dau tién & Washington, la cac manh nhua nhé hon 5mm
dudi dang sgi, manh, hat hoac vién, khé nhin thay bang
mat thudng, ma khéng cé gidi han kich thudc cu thé.
Murray R. Gregory b6 sung giGi han nay khoang 60 -
100um [1].

Hién nay, cac nghién ctu quéc té thudng tap trung
vao xac dinh nguén phat sinh, su phan bé cltia vi nhya
trong méi trudng nudc va tram tich, xac dinh co ché lan
truyén, kha nang tich lay sinh hoc va danh gia rai ro sinh
thai cda vi nhua d6i véi hé sinh vat thiy sinh. Vi nhua cé
thé gay ra nhiéu tac dong bat Igi d6i véi sinh vat thay sinh
nhu gay tdc nghén hé tiéu héa, giam kha nang an, giam
tang trudng va gidm kha nang sinh sdn. Ngoai tac dong
vat ly truc tiép, vi nhua con c6 kha nang hap phu cac chat
6 nhiém doc hai nhu kim loai nang, thudc trir sau, PAHs
va PCB do dac tinh ky nudc va dién tich bé mat 16n [2].
Nam 2018, du an COMPOSE do B6 Ngoai giao va Chau Au
culia Phap tai trg, dugc thuc hién bai Dai st quan Phap tai
Viét Nam va Vién Nghién ctu vi su phat trién Cong hoa
Phép, nghién ctu tai 9 tinh thanh cutia Viét Nam, dai dién
cho 19 viing nudc mat va 2 tram tich bai bién. Néng dé vi
nhua trong nudc mat dao déng 0,350 - 2.522 hat/m? va
trong trdm tich tur 1.542 hat/m? (Bai Sau) dén 2.024 hat/m’
(Bai Dau). Néng d6 cao han & séng (vi du: 2.300 hat/m® &
séng Hong, 2.522 hat/m’ & séng Té Lich), dac biét cac
song do thi vai nudc thai chua xtrly, so véi hé (611 - 1.500
hat/m?®) va vinh (0.400 - 28.400 hat/m’) [3].
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Song song vdi viéc nghién cdu hién trang va tac dong
sinh thai, cdc phuong phap nghién cdu vi nhya hién nay
cling dugc phat trién manh nham nang cao do6 chinh xac
va kha nang chudn hoa dir liéu. Cac phuong phap 1dy mau
vi nhua phé bién gém st dung lugi plankton, lugi manta,
hé théng bom loc va thiét bi 1dy mau tang mat. Sau khi
thu mau, cac nha nghién ctiu thuong st dung H,0,, KOH
hoac enzyme sinh hoc dé€ loai bé chat hitu co, sau d6 tién
hanh tach ty trong bang cac dung dich c6 ty trong cao
nhu NaCl, ZnCl, nham thu cac hat vi nhua [4]. Nghién c(u
vé vi nhua tai vinh Bengal cia M P. Banik va cong su cho
két qua vi nhua c6 mat do 150,000 * 65,620 hat/m?, phat
hién su xuat hién cta nhiéu loai polymer khéac nhau, bao
g6m PE, PP, PET, PS, Nylon, EVA va ABS, da dugc phat hién,
trong dé PE chiém uu thé. Hau hét cac vi nhua dugc xac
dinh la sgi va c6 kich thudc nhd hon 0,5mm [5]. Nghién
clu vé vi nhua c6 trong vung bién Hoang Hai tai Trung
Quéc bai X. Sun va cdng su cd néng d6 trung binh 12 0,13
+ 0,20 mau/m? hinh dang vi nhua chd yéu la manh va kich
thudc hat chiém uu thé la 1200 pm. Cac chiing loai nhua
phd bién la polypropylene va polyethylene [6].

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap lay mau

Phuong phép thu vi nhua béang luéi Manta la ky thuat
phé bién dé danh gia 6 nhiém vi nhya trong nudc. N6 bao
gobm khung lugi lam tir nhém hodac thép khéng gi dé giir
luGi cang va én dinh; tui ludi (Iugi Manta) véi miéng réng
géan khung, duéi hep, lam tir nylon hodc polyester, mat lugi
300 - 350um hodc 50um, thu thap hat ti vai micromet dén
hang tram micromet; phan canh tirvat liéu tuong tu dé can
badng thiét bi trén mat nudc va dé thao rdi; cing bd phan
kéo la day cap tu tau dén khung dé kiém soat téc do va
hudng. Quy trinh kéo lugi qua mat nudc véi téc dé én dinh
trong 1 - 2 phit méi mau, st dung luu téc ké dé tinh luong
nudc thu dugc. Méi mau dugc ghi nhan véi thong tin moi
trudng (nhu nhiét d6, d6 man, dong chay) va vi tri, giup
danh gia toan dién tinh trang 6 nhiém vi nhua trong khu
vuc. Bén (04) vi tri ldy mau dugc ghi nhan vai toa dé (kinh
dé - vido) lan lugt 1a (105.631 - 22.398); (105.622 - 22.405);
(105.615 - 22.435) va (105.615 - 22.435).

2.2, Phuong phap phan tich vi nhua trong méi truong
nudc

Phuong phap phan tich vi nhya trong méi trudng
nuéc hé Ba BE dugc tham khao tir nghién cdiu cda Li. Cva
cong su [4].

2.2.1. Xdrly méu

Sau khi thu thap mau nudc 24 lit, loc sa bo qua ray tai
hién trudng (kich thudc |6 5mm); phan con lai bao quan
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trong chai thay tinh 500ml va van chuyén vé phong thi
nghiém. Thém 20ml H,0, 30% vao mau, dé & nhiét do
phong 24 - 48 gid. Néu chat hiu co chua loai bd hoan
toan, tiép tuc thém 20ml H,0, 30% cho dén khi sach. Sau
do6, thém 6g NaCl 5M va gia nhiét & 75°C dén khi mudi tan
hoan toan. Dung dich dugc dé tach ty trong trong phéu
thuy tinh 24 gig, loai boé phan can phia duéi. Cudi cling,
loc phan con lai qua mang bo loc thay tinh va quan sat
dudi kinh hién vi.
2.2.2. Tdch ty trong

Tach ty trong la phuong phéap tach cac thanh phan
trong dung dich dua trén su chénh léch khéi luong riéng.
Trong nghién clu vi nhua, thuong s dung dung dich
NaCl bao hoa lam moi trudng trung gian, vai khoi lugng
riéng 1,202g/cm’. Sau khi mau nguéi, thém dung dich va
dgi 24 - 48 gi®; vi nhua c6 khéi lugng riéng thap sé néilén,
trong khi chat hitu co nang hon chim xuéng. Cac hat vi
nhua ndi trén bé mat sau dé dugc tach ra bang phuong
phap loc.

2.2.3. Loc thu héi vi nhua

Gidy loc cellulose acetate c6 dudng kinh 47mm, kich
thudc 16 0,2um. Quy trinh loc bang may loc chan khong
dugcmo ta & hinh 1.

2.2.4. Xdc dinh ching logi vinhua

Vi nhua dugc xac dinh bang phuong phap quang phé
hong ngoai FTIR (thiét bi NicoletTM iN10 Infrared
Microscope- Hdang Thermo Scientific, My), dua trén nguyén
ly phan tich su hap thu anh sang héng ngoai & cac tan sé
khac nhau dé xac dinh cau tric phan ti. Sau khi mau trén
giay loc kho, cac hat nhua dugc cao 1én khay mau ciia may
UFTIR. Phan mém Omnic Picta dugc si dung dé nhan
dang bang cach so sanh phé hat véi phé nhua géc trong
ngan hang di liéu [6].

Mau sau khi tach ty trong ﬂ_\

-

Giy loc ———enpilie
Phéu

P
!

Nt chan

Binh nén

Dung dich
sau loc

Hinh 1. Thiét bi loc chan khong
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2.3. Phuong phap danh gia rui ro sinh thai cia vi nhua
trong moi truéng nudc

2.3.1. Mat dé vi nhua

Mat d6 vi nhua (hat/m3) dugc tinh toan nhu sau [7]:

€ = 5-.1000 )

Trong dé:

Cla mat d6 hat vi nhua (hat/m3)

n la s6 lugng hat dém dugc tir may FTIR

24 |a thé tich mau ban dau trudc khi loc tai hién trudng

1000 1a hé s6 quy déi tir don vi lit sang m?

2.3.2. Tdi luong é nhiém vinhua

Chi s6 tai lugng 6 nhiém dugc xem la thong sé co sG
dé theo déi muic dd 6 nhiém giita cac khu vuc khac nhau
va dugc tinh toan tir ndong dd va muc dé nguy hiém cla
vi nhua dua trén nghién ciu cia Tomlinson va céng su
[7]. PLI tai m&i dia diém lién quan dén cac yéu t6 néng do
vi nhuya dugc tinh nhu sau:

Cre
r (2)

PLI =

Trong dé:

PLI la chi s6 tai lugng 6 nhiém

Crs 12 mat d6 vi nhuya trung binh tai nuéc mat ho Ba Bé
(hat/m3)

Co la mat d6 vi nhua nén (Gia tri nong dé vi nhua thap
nhat dugc phat hién trong mau dugc coi la gia tri nén)

2.3.3. Rui ro vé thanh phdn héa hoc trong vi nhua

Dé danh gia rai ro vé thanh phan hoa hoc trong vi
nhua, nghién ctu sir dung chi s6 nguy hiém ctia ching
loai vi nhua PHI. Déc tinh héa hoc cla cac chiing loai vi
nhua khac nhau dugc xem xét dé danh gia tac hai sinh
thai cGa nd. Chi sé nguy hiém ctia chling loai vi nhya dugc
tinh toan bang cong thuc sau [8]:

PHI = Y P,.S, 3)

Trong dé:

PHI la chi s6 nguy hiém ctia chding loai vi nhuya

Pn la ty 1é phan trdm clia cac chlng loai vi nhua thu
thap dugc tai méi vi tri lay

Sn la di€ém nguy hiém clia cac chling loai vi nhya, dugc
tham khao tur nghién ctiu chia D. Lithner va céng su [9]

2.3.4. Ruiro sinh thdi tiém dn theo ching loai vinhua

Chi s6 rai ro sinh thai tiém &n PERI d6i véi tiing chiing
loai vi nhua dugc st dung dé danh gia muc d6 6 nhiém
clia vi nhya trong nudc mat ho Ba BE. Cac phuong trinh
dugc st dung dé tinh toan PERI nhu sau [8]:
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Ef = Ti.C} (4)

Ti= Tk, %Sk (5)
. ct

Trong do6:

un
|

C'1a n6éng d6 ctia chiing loai vi nhua

C} 1a néng d6 vi nhua nén cac mau khéng bi 6 nhiém
(Gia tri ndbng d6 vi nhua thap nhat dugc phat hién trong
mau dugc coi la gia tri nén)

T} hé s6 doc tinh thé hién muc d6 doc tinh va dd nhay
sinh hoc. Hé s doc tinh la téng cua ty 1& phan tram cda

~ i
cac loai vi nhya nhat dinh trong téng mau (%) nhan véi
diém nguy hiém clia cac loai vi nhua (S%).

EL Ia chi s6 rdi ro sinh thai tiém an theo chdng loai
vi nhua.
3. KET QUA VA THAO LUAN
3.1. Mat do vi nhua

S6 lugng hat vi nhua tim thady trong mau dugc tinh
toan vé mat dé vi nhua (hat/m?3) theo céng thic (1) va
dugc trinh bay trong biéu dé hinh 2. Trong d6, B1.1.1 dén
D1.1.3 laky hiéucho3 mau &vitrisd 1;D1.2.1 dénD1.2.3
la ky hiéu cho 3 mau & vi tri s6 2; D1.3.1 dén D1.3.3 la ky
hiéu cho 3 mau & vi tri s6 3; D1.4.1 dén D1.4.3 la ky hiéu
cho 3 mau & vi tri s6 4.
1000

800

600

400

’7‘ ||
— — 1
T;;;LEL_JLH

91.1.1 $1.1.2 H1.1.3 H1.2.1 H1.2.2 1.2.3 H1.3.1 H1.3.2 D1.3.3 P1.4.1 P1.4.2 D143

Mat d vi nhua (hat/m?)

_
|

D6 thi mat dé vi nhua

Hinh 2. D4 thi biéu dién s6 liéu mat d6 vi nhua tai ho Ba B&

Két qua cho thdy mat do vi nhua cao nhat tai vi tri
D1.4.2 v4i 1.208 + 421 hat/m?, thap nhat tai D1.1.1 véi 83
+ 210 hat/m>. Nhu trong hinh 2, mat dé vi nhua tai cac vi
tri & h6 Ba BE khéng déng déu, vdi gia tri cao nhat (D1.4.2)
cao gap gan 15 lan so vai gia tri thap nhat (B1.1.1). So
sanh vai nghién ctru tuong tu tai hé Cong Vién (Ba Nang)
ngay 29/3/2025, mat dé vi nhya dao déng 850 - 1.300
hat/m?[10], tuong déng véi mat dé cao nhat tai hé Ba BE,
nhung mat d6 thap nhat tai h6 Cong Vién cao gap
khoadng 20 1an so vai ho Ba Bé. Két qua xac dinh mat do vi

Vol. 62 - No. 6A (June 2026)

nhua phu thudc nhiéu vao qua trinh 1dy mau nhu thai
gian én dinh nudc, qua trinh x{ ly mau trong d6 6 viéc
gan mau sau tach ty trong, hoac qua trinh phan tich khi
cac hat vi nhua c6 thé khéong phan tach hoan toan trén bé
mat guong vang, dan dén may nhan dién khéng hoan
toan chinh xac vé sé lugng.
3.2. Kich thuéc va hinh dang vi nhua

Kich thuéc va hinh dang cuta vi nhua da dang, xuat
hién két qua & tat ca cac khung kich thudc can khao sat
va cac hinh dang dugc quan sat véi su phan b6 khac nhau
& ting mau dugc biéu dién & hinh 3 va 4.

Po thi biéu dién kich thwdc vi nhuea thu dwgc trong cac mau
60,00 TONG
¥ 3000-5000
g 00 —  51000-3000
S 4000 ——  m700-1000
€ 3000  m500-700
g - | - _ W400-500
2 ;) H 300-400
= 1000 +— B EE B B 1§ 200-300
: 0,00 m100-200
M u50-100
R R SRR R R R
VR 9 9 9 9 1?‘,‘ h‘i%u lfl)flu Q9 9

Hinh 3. D4 thi bi€u dién phan b kich thudc vi nhua tai ho Ba BE

Hinh 3 cho thay vi tri lay mau D1.4.1 va D1.4.2 c6 d6
phong phu vé kich thudc hat nhiéu nhat tir < 50 -
3000um, vi tri lday mau D1.1.1 c6 d6 phong phu it nhat tu
100 - 200um. Kich thudc hat 50 - 100um xuat hién nhiéu
nhat, kich thuéc 3000 - 5000um xuat hién it nhat trong 1
vi tri D1.1.3 trén téng 12 vi tri. Ty & phan bé cla vi nhua
theo kich thudc 1a mot théng sé quan trong dé chira muic
dé nghiém trong ctia 6 nhiém vi nhua trong cac khu vuc
nghién cuu. Kich thudc vi nhua cang nhé, méi de doa doi
véi hé sinh thai cang nghiém trong.

P thi biéu dién sb lrong, hinh dang vi nhwa trong mau

35
30 ® Hinh dangvi
nhuaHat

g 2 .
= 20 m Hinh dangvi
2 )
2 15 nhua Sgi
) . .
g 10 B Hinh dangyi
E 5 nhyaManh
%0

N LD N B N s N g
SN

9700000 Q000

Hinh 4. D6 thi bi€u dién phan bd hinh dang vi nhua tai ho Ba B

Theo hinh 4, vi nhya dang hat xuat hién duy nhat &
mau D1.2.2 véi mat d6 1 hat/m?. Vi nhua dang manh xuat
hién & hau hét cac mau (tr mau H1.3.3) va mat do dao
déng tur 1 - 8 hat/m?, cao nhat & mau D1.4.3. Dién hinh I3
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vi nhua dang sgi c6 mat tai tat ca cac mau, dao dong tu
1 - 22 hat/m3, cao nhat 8 mau D1.4.2.
3.3. Tai lugng & nhiém vi nhua

Két qua thuc nghiém dugc dp dung vao cong thic (2)
cho ra gia tri tai lugng 6 nhiém vi nhua tai bang 1.

Bang 1. Két qué tinh toan chi s6 tai lugng 6 nhiém vinhua PLI tai ho Ba BE

Mau | Matdé (hat/m®) | €O (hat/m®) | Ctb/Co PLI
D111 83+14

D1.1.2 25014 83 3,345 1,829
D1.13 500 +14

D1.21 750 £17

D1.2.2 29217 208 2,003 1,415
D1.23 208 £17

D131 208 +24

D132 250 £24 208 1,067 1,033
D133 208 +£24

D1.41 458 £ 21

D1.4.2 1208 + 21 458 1,576 1,256
D143 500 +21

Dt liéu vé chi s6 tai lugng & nhiém (PLI) tai cac diém
khdo sat D1.1 - D1.4 trén hé Ba BE cho thay su khac biét
rd vé muc d6 6 nhiém vi nhua. Diém D1.1 ¢ PLI cao nhat
(1,829) véi mat d6 vi nhua trung binh 278 + 14 hat/m? cao
gap hon 3 lan gia tri nén (Ctb/Co = 3,345), phan anh muic
6 nhiém dang ké. Ba diém D1.2; D1.3 va D1.4 ¢6 PLI lan
lugt 1a 1,415; 1,033 va 1,256, thé hién tac dong 6 nhiém ré
rét. Trung binh toan khu dat 410 + 23 hat/m3. Theo thang
danh gia clia Xu va céng su [5], cac diém c6 PLI > 1 thudc
muc 6 nhiém viria dén cao, tuong dong vaéi két qua cla
Pan va cdng su [11] tai sbng Raquette (PLI = 1,680 - 1,870)
nhung thap hon nghién cliu ctia Ranjani va cong su [8] tai
hé Ubolratana (PLI tGi 110). Nhin chung, hé Ba BE dang
chiu 6 nhiém vi nhua & muc trung binh, tap trung tai khu
dan cu va khu du lich, phan anh moi lién hé gita mat do
vi nhua véi cdc hoat ddng nhan sinh. Day sé la co sé quan
trong cho viéc dé xuat cac bién phap kiém soat phu hop.
3.4. Chi s6 nguy hiém cuia ching loai vi nhua

Nh& phuong phép FTIR, nghién ctu cling da xac dinh
¢6 khodng 21 loai vi nhya khac nhau véi kich thudc trong
khoang 300 - 400um (hinh 3), c6 hinh dang chu yéu la
dang sgi (hinh 4). Két qua tinh toan chi s6 nguy hiém cda
21 chdng loai vi nhua dugc thé hién & bang 2 nhd ap
dung cong thuc (3).
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Bang 2. Két qua tinh todn chi s6 nguy hiém ctia chiing loai vi nhua PHI

Diém
STT Chiing loai vi nhua (;:) :1‘::' PHI
()

1 | Evoh Eval film 2203 0 0,00
2 | Olefin 4231 0 0,00
3 |Poly (ethyl acrylate:methacrylate) 000 0 0,00
4 |Polyethylene 000 | 11 | 0,00
5 | Urea-formaldehyde condensate 21,191 0 0,00
6 |HDPE 30060M 085 | 11 | 0,09
7 | Cellophane 101 0 0,00
8 |Phenol resin 18,64 | 1.500 | 279,60
9 |Polyester (TS) #3 0,85 | 1.094 | 9,30
10 | Melamine-urea-formaldehyde resin 10,17 | 882 | 89,70
11 | Polypropylene #1 169 | 1 0,02
12 | Polyester 2,54 | 1.094 | 27,79
13 | Poly (ethylene:1-butene); 86% (2 085 1| 10 | 0,09
14 | Polyurethane #6 0,85 | 13.844 (117,67
15 | Polyester-block-polyether alpha; omega- diol | 0,00 | 0 0,00
16 |Polycaprolactone triol; averagemn ca.300 | 085 | 0 0,00
17 | Poly (styrene-4-sulfonate; Magnesium) 085 | 44 | 037
18 ::rl))llli(ca;?il(ljamide—co—acrylicacid);1,5wt.% 085 | 230 | 196
19 | Nylon 085 | 5 | 047
20 |Polyglycine 08| 0 0,00
21 |Poly (methacrylonitrile) 08| 0 0,00

Téng 527,06

Bang 2 cho thay chi s6 nguy hiém cta chung loai vi
nhua tai h6 Ba Bé tir 21 loai vi nhua dat 526,06. Trong d0,
phenol resin chiém ty & cao nhat (PHI = 279,60 > 53%),
thé hién doc tinh 16n do kha nang giadi phdng phenol va
formaldehyde. Tiép theo la polyurethane #6 (117,67) va
melamine-urea-formaldehyde resin (89,70) - cac nhua
nhiét ran phé bién trong xay dung va noi that. Mét sé loai
khac nhu polyester (27,79) va polyester (TS) #3 (9,30)
ddéng gdép & muic trung binh. So véi cac nghién ctiu quéc
té, PHI tai hd Ba B& thap hon nhiéu PHI tai Bién Caspian
(PHI = 8403,8) [12] nhung cao han muc trung binh & bién
Iran (PHI = 2,7 - 6,3) [13]. Su khac biét vé PHI gilra cac
polymer phan dnh ca dac tinh héa hoc lan tac dong tir cac
hoat déng clla con ngudi & dia phuong. Cac nhua nhiét
ran nhu phenol resin, polyurethane va melamine-
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formaldehyde c6 tan suat xuat hién thap nhung PHI cao
do kha nang phan ra thanh cac hgp chat déc hai 16n,
thudng phat sinh tur vat liéu xdy dung, son pht va dé go
ép quanh khu du lich hé. Nguoc lai, cac polymer phé bién
nhu PE, PP, OLEFIN cé PHI thap do doc tinh nhé hodc
khong hién dién rd. Bén canh d6, diéu kién thay van va
dong chay trong hé ciing anh hudng dén su phan bé vi
nhua thé hién & gia tri P,, tir d6 lam bién dong gia tri PHI.
Nhin chung, muc PHI tai hé Ba BE phan anh su két hap
gitra ngudn géc vat liéu do con ngudi st dung va dac thu
moi trudng dia phuong.

3.5. Rai ro sinh thai tiém an theo chiing loai vinhua

Dua trén két qua thuc nghiém va ap dung vao cac
céng thirc (4) dén (6) ta dugc két qua tinh toén rui ro sinh
thai tiém an theo chiing loai vi nhua & bang 3.

Bang 3. K&t qua tinh toan chi s6 ri ro sinh thai tiém an theo chiing loai vi
nhua PERI

STT Chiing loai vi nhua i T! EL
1 | Evoh Eval film 1,87 0 0
2 |Olefin 0,40 0 0
3 |Poly(ethyl acrylate:methacrylate) 0,07 0 0
4 | Polyethylene 0,07 1,1 0,08
5 | Urea-formaldehyde condensate 2,87 0 0
6 |HDPE 30060M 0,07 11 0,08
7 | Cellophane 0,87 0 0
8 [Phenol resin 1,74 | 150 261
9 |Polyester(TS) #3 0,07 | 1094 | 7,66
10 |Melamine-urea-formaldehyde resin 094 | 882 82,91
11 |Polypropylene #1 0,14 0,1 0,01
12 |Polyester 020 | 1094 | 21,88
13 | Poly(ethylene:1-butene); 86% (2 0,07 1 0,07
14 | Polyurethane #6 0,07 | 13844 | 96,91
15 |Polyester-block-polyether alpha; | 0,07 0 0
omega- diol
16 | Polycaprolactone triol; average mn ca. | 0,07 0 0
300
17 |Poly(styrene-4-sulfonate; Magnesium) | 0,07 44 0,31
18 |Poly(acrylamide-co-acrylic acid); 1.5| 0,14 23 3,2
wt. % acrylic acid
19 |Nylon 014 | 55 0,77
20 | Polyglycine 0,07 0 0
21 | Poly(methacrylonitrile) 0,07 0 0
Téng 474,90
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K&t qua tinh toan chi sé rai ro sinh thai tiém an
(PERI) tai hé Ba BE cho thay téng gia tri dat 474,9, thuéc
muUc nguy co rat cao theo thang cia Hakanson (1980)
(PERI > 300). Ba loai vi nhua déng gép chinh gobm
phenol resin (261, chiém ~55% téng s6), polyurethane
#6 (96,91) va melamine-urea-formaldehyde resin
(82,91) - déu la nhua nhiét ran c6 ngudn goc tur vat liéu
xay dung, san phu, keo dan va dé noi that, phé bién
trong khu vuc du lich va dan cu quanh ho. Cac polymer
khac nhu polyester (21,88), polyester (TS) #3 (7,66) va
poly (acrylamide-co-acrylic acid) (3,22) thé hién muc ri
ro trung binh, trong khi polyethylene, HDPE,
polypropylene va Olefin c6 PERI rat thap (<0,1), gan
nhu khong gay nguy ca sinh thai. So véi nghién cttu cta
Xu va cong su [5] tai séng Dagu (Trung Quéc) vai
PERI = 506,73, hé Ba BE ¢ muic rdi ro tuong duang,
trong dé polyurethane va polystyrene [a nhiing
polymer cé tac déng néi bat.

4. KET LUAN

Két qua nghién ctru da phan tich dugc hién trang vi
nhua tai 4 diém trén ho Ba BE vdi su phat hién vé cac di
liéu nhu mat d6, hinh dang, kich thudc, chiing loai vi
nhua, véi thanh phan da dang va muic d6 phan bé khéng
déng déu. 21 chiing loai vi nhya khac nhau dugc tim thay
trong nudc hé Ba BE v6i mat do trung binh 410 + 23
hat/m? chd yéu la dang sgi. M6t s6 théng sé vé rai ro sinh
thai dugc tinh toan gom cé: chi s6 tai lugng 6 nhiém (PLI)
dao dong tur 1,033 - 1,829; chi s6 nguy hiém cda ching
loai vi nhua (PHI) 1a 526,06; chi sé ri ro sinh thai tiém an
(PERI) dat khodang 474,9. Cac polymer nhu phenol resin,
polyurethane va melamine-formaldehyde resin la nhiing
yéu t6 chinh gép phan tao nén muic d6 rui ro cao, do co
hé s6 doc tinh (diém nguy hiém) 16n du chiém ty 1é khéng
cao trong téng s6 vi nhua phat hién. Nhiing phat hién nay
la héi chuéng canh béo vé tinh trang 6 nhiém vi nhuya tai
cac khu vuc nuéc ngot dugc xem la it chiu tdc déng. Do
dé, can sém trién khai cac gidi phap kiém soat nguén phat
thai c6 nguén goc tir nhua, ndng cao nhan thic céng
dong va thiét 1ap hé théng giam sat dinh ky nham bao vé
hé sinh thai ho Ba B khoi cac nguy ca tiém an ti vi nhua
trong tuong lai.

LO1 CAM ON

Nghién ctu dugc thuc hién tai Khoa Khoa hoc va Cong
nghé Méi trudng - Trudng Hoa va khoa hoc suséng (SCLS)
- DPai hoc Bach khoa Ha N6i (HUST) va Vién Khoa hoc Cong
nghé Nang lugng va Méi trudng - Vién Han lam Khoa hoc
va Cong nghé Viét Nam (VAST).
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