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Abstract: Microplastics, an emerging environmental contaminant, have attracted widespread
attention in recent years. However, relatively few studies have specifically focused on microplastics
in river systems that supply water for various socio-economic activities, such as the Da River system.
This study aims to provide a preliminary assessment of the pollution level, morphological
characteristics, polymer composition, and potential ecological risks of microplastics in the surface
water of the downstream of the Da River. Water samples were collected during two seasons (dry
and rainy seasons) in 2024-2025 and analyzed within the size range of 300—5000 um. The results
indicate that microplastics are ubiquitous, with abundances ranging from 162 to 300 items m>, and
with higher values observed in the dry season compared to the rainy season. Microplastics were
predominantly present in the form of fibers and fragments. The dominant polymer types included
polypropylene (PP), polyester (PES), and polyvinyl chloride (PVC). The potential ecological risk
assessment suggests that microplastics in the Da River currently pose a high risk to aquatic
ecosystems, and the Pollution Load Index (PLI) indicates pollution level II. This study provides a
scientific basis for better management and control of microplastic pollution in the Da River.
Keywords: Microplastics; surface water; Da River; Vietnam.
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Budc dau quan trac 6 nhiém vi nhua
trong nudce ha luu song Da

Lé Nhu Pa'", Nguyén Thi Mai Huong!, Hoang Thi Thu Ha!, Lé Van Diing?,
Doan Thi Oanh?, Duong Thi Thuy?, Duong Thi Lim*, Ding Tran Quan*,
Phung Thi Xuin Binh®, L& Thi Phuong Quynh!

I'Vién Héa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
18 Hodang Quéc Viét, Nghia Pé, Ha Ngi, Viét Nam
2Truong Pai hoc Tai nguyén va méi truong Ha Néi, 414 Phii Dién, Phii Dién, Ha Néi, Viét Nam
3Vién Khoa hoc Cong nghé Nang luong va Méi truong, Vién Han lam Khoa hoc va Cong nghé Viét Nam,

18 Hodng Quéc Viét, Nghia Pé, Ha Ngi, Viét Nam

“Vién Cac Khoa hoc Trdi dat, Vién Han lam Khoa hoc va Cong nghé Viét Nam,

18 Hodng Quéc Viét, phwong Nghia P6, Ha Noi
STruong Dai hoc Pién lyc, 235 Hoang Qué'c Viét, Nghia B6, Ha Noi, Viét Nam

Nhan ngay 17 thang 4 nam 2026
Chinh stra ngay 24 thang 6 nam 2026; Chap nhan dang ngay 03 thang 7 ndm 2026

Tém tit: Vi nhya, moét loai chat 6 nhiém moi trudong mai ndi, di va dang thu hit sy cha y rong rai
trong nhitng nam gan day. Tuy nhién, van con twong ddi it nghién clru tap trung cu thé vao vi nhwa
¢ cac dong séng cung cap nudce cho nhiéu hoat dong phat trién kinh té-xa hoi nhu hé thong song Da.
Nghién ciru nay nham budc dau danh gia mirc d6 6 nhiém, ddc diém hinh thai, thanh phan polymer
va rui ro sinh thai tiém an cua vi nhua trong nurdc mit clia song Da ving ha lru. Mau nuée duge thu
thap vao hai mua (mua kh6 va mua mua) ndm 2024 — 2025 va phan tich trong khoang kich thudc
300-5000 pm. Két qua cho théy vi nhya hién dién voi mat d6 dao dong tir 162—-300 vi nhwa.m?,
trong d6 mua kho ghi nhén gia tri cao hon mua mua. Vi nhya dugc tim thdy chu yéu ¢ hinh dang
soi va manh. Cac polymer dugc tim thiy bao gdom polypropylene (PP), polyester (PES), va polyvinyl
chloride (PVC). Vi nhya trong mau nude song Da 6 nguy co rui ro tiém an cao d6i voi hé sinh thai
thity sinh va chi s6 tai luong 6 nhiém (PLI) thé hién 6 nhiém vi nhya mirc d6 II. Cac két qua nghién
ctru cung cAp co s khoa hoc cho viée quan 1y va kiém soat 6 nhiém vi nhya trong luu vuc séng Da.

Tur khoa: Vi nhya, nude mat, song Da, Viét Nam.

1. Mé dau con nguoi. Cho dén nay, san luong nhua trén thé

o ) gidi ngdy cang gia tang, cung voi hién trang xa

~ O nhiém vi nhya trong cac h¢ thong song trén thai rac thai nhya tran lan trong ving luu vuc

thé gid1 dang la van dé rat dugc quan tdm do gia song, va kha nang phéan hity rat chdm ciia céc loai

tang san xuat va tiéu thu vat liéu nhya, cling nhu nhya da va dang lam gia tang 6 nhiém vi nhya
cac rui ro ti€ém an doi voi hé sinh thai va suc khoe trong cac thuy vue [1].
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Viét Nam 1a mot trong nhiing qubc gia xa
thai lugng 16n rac nhya ra bién. Theo thong ké
chat thai nhya phat sinh nim 2021 tai Viét Nam
1a 8021 tAn/ngay tuong duong véi khoang 2,93
triéu tAn/nam, trong do6 chi ) phat sinh chét thai
rin dat 22 va 30 kg/ngudi/nam, tuong tmg cho
ving trung du mién ndi phia bic va dong bing
song Hong [2]. Khoang 90% rac thai nhya tai
Viét Nam chua dugc xtr ly diing cach, va khoang
0,28-0,73 triéu tAn/ndm rac thai nhua duge thai
ra bién [2, 3].

O nhiém vi nhya trong mot s6 hé thong song
hé & Viét Nam ciing di duoc phat hién trong mot
s6 nghién ctru gan day. Tai séng Sai Gon, vi
nhyua duoc tim thr?iy véi su phan bd khong dong
déu theo khéng gian, chiu anh huéng rd rét boi
cac ngudn x4 thai do thi va cong nghiép [4]. Vi
nhya cting duoc phat hién trong nuéc mat song
Hong, trong do dang soi va manh chiém uu thé,
va ngudn goc chu yéu tir nudce thai sinh hoat va
hoat dong dét may [5]. Bén canh dd, vi nhua
cling hién dién rdng rai trong cdt nudc, voi su
bién dong theo mua va diéu kién thiy van tai luu
vuc séng Mekong [6]. Cac két qua nghién ctru
cho thdy hé théng song tai Viét Nam khong chi
14 noi tiép nhan ma con déng vai trd nhu ngudn
phat thai thir cAp ciia vi nhya ra moi truong bién.
Tuy nhién, sO luong nghién ctru con han ché, chu
yéu tap trung vao mot s luu vye 1on va khu vire
d6 thi dién hinh, trong khi nhiéu h¢ thong song
quan trong khac van chua duoc khao sat day du.
Dic biét, cac thong tin vé dic diém hinh thai,
thanh phan polymer va muc d¢ 6 nhiém vi nhya
trong cac song khu vuc mién Bic, bao gdm song
Pa, van con thiéu hut. Didu nay gay kho khin
cho viéc danh gia toan dién muc d6 6 nhiém cling
nhu dé xuat cac giai phap quan 1y phu hop.

Hé thong song Pa (dién tich luu vuc dat
52.900 km?) 1a mot trong 3 nhanh séng 16n cua
song Hong, hé théng song 16n nhat mién Bic
Vi¢t Nam. Hé thong song Da dong vai tro quan
trong trong san Xudt dién nang, cung cap nugce
cho ha luu dong bang song Hong bao gdm nudc
tudi cho thay loi, va giao thong thuy. Tuy vay,
cac hoat dong phat trién kinh té - xa hoi trong luu
vuc nhu gia ting dan sb, d6 thi hoa, va cac hoat

dong san xudt néng nghiép, cong nghiép di va
dang tro thanh tac nhan gy 6 nhiém méi trudong
nudc mit trong khu vuc, trong d6 ¢6 6 nhiém vi
sinh vat va vi nhua trong ho Hoa Binh [7, 8]. Vi
vay, viéc nghién cru danh gia 6 nhiém vi nhua
trong moi truong nudc séng Da 14 rat can thiét.

Bai bao trinh bay két qua khao sat danh gia
budc dau vé mirc 6 va rui ro sinh thai tiém 4n
do 6 nhiém vi nhya trong nuwdc mit ving ha luu
hé thong song Da trong giai doan 2024-2025.
Céc két qua cung cip co s& khoa hoc dé tir d6
dua ra cac giai phap giam thiéu 6 nhiém, bao vé
mdi truong nudc song Pa, mot trong cac dong
song déng vai tro quan trong d6i voi phat trién
kinh té - xa hoi & mién Béc Viét Nam.

2. Phuwong phap nghién ciru
2.1. Khu vuc nghién curu

Hé théng song Pa véi dién tich luu vuc dat
52.900 km? trong d6 phan dién tich ¢ Viét Nam
dat 26.800 km?, 1a mot trong 3 nhanh song 16n
ctia song Hong. Soéng Da co chidu dai khoang
1010 km (trong d6 570 km & Viét Nam).

Trong luu vuc séng Da, dién tich dit rimg
chiém chii yéu (>70%). Mat d6 dan cu trong luu
vuc song kha thap (< 250 nguoi/km?) [7].

Trong giai doan tur 1960-2019, luu lugng
nude trén song Da tai tram thuy van Hoa Binh
dao dong tir 1,347 + 233 dén 1,840 + 301 m’.s™!
[7]. Luu lwong nudc theo chudi thoi gian dai nam
cua song Pa tai tram Hoa Binh vao céac thang
mua kho (thang 11-4) thudng thp xa so véi cac
thang miia mua (thang 5-10) [7]. Ba hd chia
thiy dién Hoa Binh, Son La va Lai Chau trén
song Pa véi tong dung tich gan 25 ty m® nudc,
co vai tro quan trong trong san xuét thuy dién,
cét 1i1, cung cAp nude tudi va giao thong thuy cho
ha du. Vi du, ho chira Hoa Binh gop phan san
xuét dién nang qudc gia, cung cap nudc tudi cho
canh tac ndng nghiép ving dong bang soéng
Hong va trung du mién ndi phia Bic, nuéc sinh
hoat cho tha d6 Ha Noi va cac hoat dong phat
trién kinh t& xa hoi khac cua khu vuc (nudi c4,
du lich dich vu,...) [7, 8].
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2.2. Phuong phdp thu mau vi nhya

Vi tri thu mau tai tram thiy van Hoa Binh
(phuong Hoa Binh, tinh Phu Tho) nam ¢ ha luu

.
H& thily dién

song Pa: cach ho thuy dién Hoa Binh vé phia ha
luu khoang 4 km, va cach vi tri hop luu gitta song
Da va séng Hong tai Viét Tri khoang 60 km theo
duong song (Hinh 1).

|

0 ¢ 10 20km

Hinh 1. Vi tri thu miu nudc tai ha luu song Pa.

Mau nuée duge thu thap vao thang 11/2024
(mua kho) va thang 5/2025 (mua mua) tai tram
thity vin Hoa Binh, ha luu song DPa (Hinh 1). Dé
danh gia budc dau sy khéc biét ctia vi nhua trong
nude song theo mua vy, thoi diém thang 11 (dai
dién cho mua kho) va thang 5 (dai dién cho mua
mua) da duoc lya chon dé thu mau.

Tai vi tri thu mau, quy trinh thu mau vi nhua
trong nudc mat dugce thyc hién nhu sau: mau
nudc mat (0-30 cm) dai dién cho 1 dot léy mau
(tong 300 L) dugc thu thap bang x6 thé tich 5 L
tai cac diém thudc bo phai, bo trai va giita dong,
mdi diém lay 100 L (20 x6 x 5 L/x6) theo phwong
phap cua nhom tac gia [9]. Toan bd thé tich mau
nude dugce loc qua coc loc chuyén dung (kich
thudc mat ludi 80 um) dé thu vi nhya trong mau
nudc [10]. Cac manh rac ¢ kich thude 1on duge
loai bo thu cong. Tat ca cac vi nhua thu dugc sau
loc duoc chuyén vao chai thuy tinh mau nau 500
mL, dugc bao quan ¢ nhiét dg khoang 4 °C trong
lac van chuyén vé phong thi nghiém [9, 10].

Trong qua trinh lay mau tat ca cac thiét bi,
bao gom dung cu ldy miu, x6 sit ma kém, cdc

loc chuyén dung va chai thuy tinh, déu dugc rira
sach va trang lai bang nudc may da loc qua gidy
loc Whatman GF/A (kich thuéc 16 loc 1,6 pm)
va sau d6 duogc boc trong giéy bac dé tranh bi
nhiém ban.

2.3. Phuong phap xur Iy mau nwée chira vi nhira
va phdn tich mau

2.3.1. Phwong phdp xir Iy mdu nuéc chira vi
nhya o phong thi nghiém

Vi nhya trong cic mau nude (sau khi loc qua
cbe loc) duge cho qua sang c6 kich thudc mat
sang 5 mm dé tiép tuc loai bo réc va nhya co kich
thudc 16n hon 5 mm. Phan méau nudc sau sang
loc chira vi nhya tiép tuc dugc phan tach dé thu
vi nhua theo quy trinh dugc mo ta trong nghién
clru cua Strady va cong su (2021) [10], dugc tom
tat nhu sau: Mau nudc chira vi nhya duogc cho
thém Sodium dodecyl sulfate (SDS) va dun ¢
50 °C trong 24 h; sau d6 cho thém biozym SE va
biozym F va dun & 40 °C trong 48 h; cudi cling
cho thém hydro peroxide ¢ 40 °C trong 48 h. Sau
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d6, vi nhya trong cac mau nudc dugc phan tach
bang dung dich NaCl bdo hoa (1,2 g.mL™"). Phan
nudc chira vi nhua tiép tuc dugc phan tach béng
cach loc qua gidy loc soi thuy tinh (Whatman
GF/A, kich thuéc 16 loc 1,6 pm) c6 sir dung bo
loc thity tinh c¢6 ndp ddy dé tranh 6 nhidm tir
khong khi. Cac gidy sau loc Whatman GF/A
dugc gitr trong cac dia petri thuy tinh, c6 nip
day, cho dén khi phén tich trén kinh hién vi va
may quang phd hong ngoai.

2.3.2. Phuong phap phan tich vi nhya

Xac dinh mdt do va cac dac tinh (hinh dang,
mau sdc, kich thuoc) vi nhya: Vi nhya thu dugce
trén gidy sau loc Whatman GF/A dugc nhan
dang bang kinh hién vi soi ndi két ndi v6i camera
k¥ thuat sé Leica S9i d6 phong dai dén 55x. Céc
thong s6 vé sd lugng vi nhwa, hinh dang, kich
thudc va mau sic cta vi nhua duoc xéac dinh trén
kinh hién vi v6i phan mém phan tich hinh anh
LASX image. Trong nghién curu nay, kich thudc
cua cac vi nhya dugc quan tim c¢6 pham vi tir
300 dén 5000 um. Khoang pham vi kich thuéc
Irra chon dua trén khuyén nghi cia GESAMP
(2019) [11] va mot s6 nghién ciru [8, 10] dbi véi
quan tric, danh gia vi nhya.

Xac dinh ban chét héa hoc cua vi nhya: Ban
chat polymer cua cic mau vat trén gidy sau loc
Whatman GF/A (khoang 30 tong s6 mau vat)
dugc xac dinh bang thiét bi quang pho hong
ngoai bién ddi Fourier FTIR Carry 630 cua
Agilent va thu vién phd Agilent Polymer
Handheld ATR Library. Phép do dugc thuc hién
& ché do truyén qua trong pham vi 4000 - 650
cm’ va & d6 phan gidi 2 cm™.

2.4. Phuwong phdp tinh riii ro sinh thdi tiém an

Rii ro sinh thai tiém an dugc xéc dinh v6i 3
chi s6 bao gom: PLI, PERI, va PHI. )
PLI (Pollution Load Index) - Chi so tai
lugng 6 nhiém do [12] d€ xuat. Gia tri PLI dugc
tinh theo cong thic sau:
pLi= |
Coi
Trong d6 Ci: mat gi(f) vi nhya tai mdi vi tri; Coi:
mét d6 vi nhua mau nén (1,3 vi nhua.m™) [8].

Mukc dé dugc phan loai dua trén gia tri PLI
nhu sau: <10 (muc I); 10 - 20 (muc 1I); 20 - 30
(mrc TIT); va >30 (mc IV) [13].

PERI (Potential ecological risk index) - Chi
sO rai ro sinh thai tiém 4n do céc tac gia [14] dé
xudt, dugc ap dung ddi véi cac polymer [13] va
duoc tinh theo cong thirc nhu sau:

PERI = Z EL

ETL-:T#X C_l

oi

P
T} = z—ﬁxSn
n=1C

Trong d6: T': hé s6 doc tinh téng cac
polymer c6 mat; Py:1a ty 1€ c6 mat cia polymer;
Su: 1a diém nguy hiém cua loai polymer nhu sau:
PES (1117); PP (1); PVC (5001) [15].

Gia tri PERI QE r) duoc su dung dé danh
gi4 murc d6 rui ro sinh thai tiém 4n nhu sau: <150
(nguy co thap, minor); 150 - 300 (nguy co trung
binh, medium); 300 - 600 (nguy co cao, high);
600 - 1200 (nguy co rat cao, danger); >1200
(nguy co cuc cao, extreme danger) [13].

PHI (Polymer Hazard Index) - Chi sé nguy
hiém ctia polymer duoc [15] dua ra va duoc tinh
theo cong thirc nhu sau:

PHI = Z PxS,,

Trong do Py: 1a ty 1€ c6 mat cua polymer; Sy:
1a diém nguy hiém cua loai polymer, dugc tinh
nhu néu trén.

Chi s6 nguy hiém cua polymer PHI duoc cac
tac gid [15] dua ra voi cac mic nhu sau: 0-1
(muc I); 1-10 (mtc II); 10-100 (mtc III); 100—
1000 (mirc IV); >1000 (mtrc V).

3. Két qua va thio luin
3.1. Hién trang 6 nhiém vi nhwa trong nuéc séng Pa

3.1.1 Mat dé vi nhua

Két qua budc dau khao sat mat do vi nhua
trong mau nudc mat tai tram thuy van Hoa Binh,
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ha luu ctia song Pa, thu thap vao 1 dot mua kho
(thang 11/2024) va 1 dot mua mua (thang
5/2025) duoc trinh bay trong Bang 1 va Hinh 2.
Két qua budc dau cho thiy mat d6 vi nhya trong
mau nuéec HB1 thu thap vao mua khé (300 vi

nhya.m™) cao hon 1,85 1an so v6i mau HB2 vao
muia mua (dat 162 vi nhya.m) (Bang 1, Hinh 2).
Két qua khao sat budc dau cho thdy mat do vi
nhya trong nudc song Pa trung binh 2 dgt khao
sat dat 231 + 69 vi nhya.m™ (Bang 1).

Béang 1. Mat d6 vi nhya trong nudc mat song Pa

Ki hiéu

Thoi gian thu miu x
mau

Mait @0 téng $0,

vi nhya.m

Dang manh,
vi nhya.m

Dang soi,
vi nhya.m

11/2024 HB1

300

131

169

5/2025 HB2

162

46

115

Trung binh

231+ 69

88

142

400 Mat do

300 -

200 +

100 -

Vi nhya.m

HB1 HB2

Hinh 2. Mat d6 vi nhua ctia cadc mau nude mat khao
sat trong 1 dot mua kho (HB1) va 1 dot mua mua
(HB2) tai ha luu song Da.

3.1.2 Ban chdt héa hoc cia vi nhya

Két qua phan tich FTIR cho thay c6 3 loai
polymer (Polypropylen (PP); Polyester (PES);
va Polyvinylclorua (PVC)) da duoc phat hién
trong mau nudc tai tram thiy vin Hoa Binh trén
song Pa. Cu thé, trong mau HB1-mua kho, c6
hai loai polymer gom PP (50%) va PVC (50%)
da duoc tim thdy, trong khi ddi voi mau HB2-
mua mua, 2 loai polymer dugc phat hién bao
gom PP (50%), PES (50%) (Hinh 3). Co thé
thidy PP dugc phat hién trong ca hai mau nudc
voi ty 1€ chiém 50%. Su xuét hién cua vi nhya
PP trong nudc mat song Da co thé lién quan dén
thuc té sur dung rong rai cua PP (nhu hdp nhya,
bao bi thyc pham, tham va cac san pham khéc)
[16, 17, 18], cung v&i déc tinh khdi lugng riéng
ctia PP thdp hon nudc, lam ting kha ning dugc
van chuyén nho nude mua hoic dong chay song

sudi, phan nao giai thich sy xuit hién cua loai
polymer nay trong nudc mat trong nhiéu nghlen
ctru trén thé gidi va & Viét Nam [8, 19]. Su xuét
hién ciia PES c6 kha ning bit ngudn tir soi dét
téng hop va nudc thai sinh hoat. Cac sg¢i vi nhyra
tir qua trinh gidt giti quin 4o 1a mot trong nhiing
ngudn chinh dua PES vao moéi trudng nude [20].
Polyethylene (PE), PP va PES ciing la cac
polymer chinh, chiém mot phan khéng nhé trong
téng sd vi nhua trong cac miu nudc séng Sai
Gon, va séng Hong trong cac nghién ctru trude
day [4, 5]. Li va cong su (2020) [21] cling chi ra
rang PP cung vé6i PE 14 hai loai polymer chiém
vu thé trong hau hét cic hé thong nudc ngot,
phan anh ngudn phat thai chi yéu tir bao bi nhya
va san pham tiéu dung hang ngay. Pdi voi PVC,
mic du c6 khdi lugng riéng 16n hon nudc, loai
polymer nay van dugc phat hién trong mau nudc
mat. Vi du, sy xuit hién cua PVC trong mau
nude hd Hoa Binh ciing dd duoc nhom tac gia
Duong va cdng sy (2025) [8] ghi nhan trong
10/12 thang 1ay mau. Bén canh d6, tram thay vin
Hoa Binh nam ngay ¢ khu vuc ha luu dép thuy
dién Hoa Binh. Hoat dong xa nudc van hanh cia
nha may thuy dién c6 thé tao ra ché d6 dong chay
x40 tron manh voi luc cudn rdi 16n, tao ra cac luc
nang thang ding lién tuc thang duoc van tdc ling
gio1 han cua cac hat PVC lo lung [22]. PVC
thuong co ngudn gdc tir cac vat lidu xay dung,
ong dan nudc, vat lidu cach dién va cac san pham
cong nghiép [5, 18]. Mot sb nghién ctru cling ghi
nhan sy hién dién cua PVC trong méi truong
nude ngot, mic di véi tan suat thip hon so véi
PP va PE, do dic tinh vét 1y va ngudn phét thai
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dic thu [21]. Mic du vay, dé xac dinh chinh xéac
ngudn goc phat sinh ciia cac polymer PP, PES va
PVC trong nu¢c mat vang ha luu séng Da, cac
nghién ctru chuyén sau vé truy vét nguon thai va
danh gia mirc do dong gop cua tirng ngudn phat
sinh 1a can thiét.

Polymer

100% -
80% -
60% A
mPES
40% 1
[ -
20% oPVC
0%

Hinh 3. Cac loai polymer dugc phat hién trong cac
mau nuéc HB1 va HB2 tai ha luu song Pa.

3.1.3 Mot 56 dac tinh cua vi nhua
1) Hinh dang vi nhya

Hinh dang

100% -
80% -
60% -
40% 1
20%

0%

Omanh

HB1 HB2

Hinh 4. Phan b hinh dang vi nhya trong cac mau
nude HB1 va HB2 tai ha luu song Pa.

Hinh dang céc vi nhya tim théy duoc trinh
bay trong Hinh 4. C6 thé thy, c6 hai loai hinh
dang soi va manh duogc phat hién. Soi 1a hinh
dang chiém wu thé trong cac mau nudc mit song
ba (56,4% tai HB1 va 71,4% tai HB2). Vi nhua
dang manh chiém 43,6% tai HB1 va 28,6% tai
HB2 (Hinh 4). Trung binh, vi nhya dang soi
trong hai mau nudc mit tai tram thuy vin Hoa

Binh trén séng Pa chiém 61,7% va dang méanh

chiém 38,3%. Két qua nay phu hop véi mét sb

két qua nghién ctru trude day & trén thé gidi va

Viét Nam cho tha"iy soi la hinh dang chiém chu

yéu vé vi nhyua trong nudc mat, vi du hd Hoa

Binh [8], hoic hé thong séng Nhué - Pay [5, 23].
ii) Kich thuéc vi nhya

Kich thudc sgi

100% 7 o m300-500

80% - @500-1000

60% - 01000-2000

40% - @2000-3000

20% A m3000-4000
®m4000-5000

0% I
HB1 HB2

Hinh 5. Ph?n b kich thude vi nhua dang soi trong
cac mau HB1 va HB2 tai ha luu song DPa.

Kich thudc ctua vi nhya dugc quan tdm do
dong vai tro quan trong ddi voi kha nang tiéu thu
vi nhua cua sinh vat. Buéc diu khao sat cho théy
cac khoang kich thudc vi nhya trong nghién ctru
nay dugc chia thanh: 300-500 pm; 500-1000
pum, 1000-2000 pm, 2000-3000 pm, 3000-4000
pm va 4000-5000 pm. Ty 1& cic vi nhya nam
trong 6 khoang kich thudce néu trén tai tram thuy
van Hoa Binh duogc trinh bay trong Hinh 5.

Mau HB1 ¢6 s6 luong vi nhua & khoang kich
thudc 300-500 pm; 500-1000 pm, 1000-2000
pum, 2000-3000 pm, 3000 - 4000 pm va 4000 -
5000 um twong ung la: 4,5%, 36,4%, 45,5%,
4,5%, 9,1%, 0% (Hinh 5). Mau HB2 ¢6 s6 luong
vi nhya ¢ khoang kich thudc 300-500 um; 500-
1000 pm, 1000-2000 pm, 2000-3000 pm, 3000-
4000 pm va 4000-5000 pm tuwong ung la: 0 %,
0%, 40,0%, 20,0%, 26,7%, 13,3% (Hinh 5). Ty
1¢ s6 luong vi nhya trung binh twong tng véi
kich thudc ciia chung trong cic mau nudc song
ba tai tram thuy van Hoa Binh nhu sau: 2,7%
(300-500 pm), 21,6% (500-1000 pm), 43,2%
(1000-2000 pm), 10,8% (2000-3000 um), 16,2%
(3000-4000 pm), va 5,4% (4000-5000 um). Nhu
vdy, ¢6 thé thay cac vi nhya dugc tim thay co
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kich thuéc < 2000 pm chiém cha yéu. Diéu nay
phil hop v6i nhiéu nghién ciru gan day trén thé
gioi va tai Viét Nam. Vi dy, Peng va cong su
(2023) [24] ghi nhan thiy cac vi nhya kich thudc
nho < 500 pm chiém ty 1& cao hon 13 rét so véi
cac kich thudc 16n hon tai hé thong séng do thi
Nam Minh, Tay Nam Trung Qudc, phan anh qua
trinh phén manh lién tuc cla rac thai nhya trong
moi truong nudc. Xu hudng nay ciing duge ghi
nhén trong nghién ctru méi day tai khu vuc ven bién
va song o mién Nam Viét Nam, trong d6 vi nhya c6
kich thudc ndm trong khoang 201-1000 um chiém
uu thé & cac khu vuce song va cira song [25].

Vi nhya véi kich thude nho hon 2000 um cod
thé din dén sinh vat thuy sinh trong luu vuc
nham 14n 1a thire dn va nudt phai. Nghién ctru cua
Mai va cong sy (2023) [26] tai tinh Bic Ninh di
chimg minh 100% mau c4 thuong mai phd bién
bao gdm ¢4 trim co (Ctenopharyngodon idella),
ca chép (Cyprinus carpio) va ca 16 phi
(Oreochromis niloticus) déu chira vi nhwa trong
dudng tiéu hoa, v6i dai kich thude chu yéu <
2000 um. Viée nubt phai cac vi nhya kich thude
nho nay nhung cing va sdc nhon c6 thé gay ra
cac ton thuong vat 1y nghiém trong cho duong
tiéu hoa sinh vat nhu tic nghén co hoc, viém
nhiém niém mac noi so, lam suy giam hiéu sut
hap thu dinh dudng, giam tc d6 sinh truong va
c6 thé dan dén tir vong [26].

Mat khéc, vi nhua cé kha ning hép phu mot
s6 hop chit c6 doc tinh nhu chit 6 nhiém hitu co
kho phan hay (POPs), kim loai nang va khang
sinh, hodc vi sinh vat gy bénh, din dén sy tich
lity sinh hoc ctia ching theo chudi thirc &n trong
hé sinh thai. Cac dac tinh 1y héa cua vi nhya
(kich thudc, cau trac va nhoém chirc), va cac yéu
t6 moi trudng (pH, nhiét d6 va d6 man) cé anh
hudng dén kha ning hap phu ciia vi nhya dbi véi
cac hop chat noi trén [27]. V6i vai tro 1a chat
mang/truyén tai/hdp phu cac chat 6 nhiém cho
moi truong, vi nhua co thé gy gia ting doc tinh
tiém tang, do d6 gay ra thiét hai 16n hon ddi véi
cac sinh vét thiy sinh trong méi truong do6. Vi du
c¢6 thé ké dén 1a mdi lién hé giita vi nhya véi
microcystin (ddc 6 vi khuan lam), trong nude hd
chira Hoa Binh [8]. Tuong tu, phan tich tuwong
quan Pearson cho thdy méi quan hé tich cuc dang

ké gitta vi nhya va mot s6 kim loai nang, dic biét
1a Pb (12 = 0,88), cho thdy kha nang c6 ngudn
gbc chung hodc qua trinh tich luy ddng thoi [22].

iii) Mau sic ctia vi nhya

Két qua budc dau khao sat vi nhya trong
nude mit ha luu séng Pa cho thiy mau sic cua
vi nhya duoc tim thdy kha da dang, bao gdm céc
mau sic: xanh duong, den, xanh 14, do, tréng va
vang (Hinh 6).

Dbi véi mau HB1, mau sic phan bd nhu sau:
den (38,5%), xanh 14 (25,6%), do (7,7%), xanh
duong (12,8%), trang (12,8%), va vang (2,6%)
(Hinh 6). D6i v6i mau HB2, mau sic cha yéu
gom: den (47,6%), xanh 14 (23,8%), d6 (19%) va
xanh duong (9,5%) (Hinh 6). Nhin chung, trung
binh dbi véi 2 miu khao sat tai tram thiy vin
Hoa Binh trén séng Pa, mau séc phd bién tai khu
vuc nghién ctru la: den (41,7%) > xanh 14 (25%)
> 30 (11,7%) ~ xanh duong (11,7%) > tring
(8,3%) > vang (1,7%). Mau sic cia vi nhwa duoc
quan tdm do ching dong vai tro quan trong trong
viéc chi phéi su hap thy/tiéu thu vi nhua cta sinh
vat [28]. Céc nghién ciru trude day cho thiy vi
nhwa thudng mang mau sic tir cac san phdm
nhwa me, nhung ciing c¢6 thé thay ddi trong cac
diéu kién mai trudong va theo thoi gian [29].

Mau sic
100% - mden
80% Exanh la
60% - B dé
40% BExanh duong
20% - I:Itrfing
0% _Ovang
HB1 HB2

Hinh 6. Mau sic vi nhya trong cac mau nudc HB1
va HB2 tai ha luu song Da.

3.2. Rui ro sinh thai tiém an do 6 nhiem vi nhua
trong nuoc ha luu song Pa

Panh gia rii ro sinh thai tiém an budc dau
duoc tinh toan dya trén két qua thu mau va phan
tich mat d¢ vi nhya trong nudc soéng Pa trong 1
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dot khao sat mua mua va 1 dot khao sat mua kho
va, dugc trinh bay trong Bang 2, Hinh 7.

Gia tri PHI va PERI, biéu dién mirc d6 rui ro
sinh thai tiém 4n cua vi nhua dua trén cac hé sb
diém nguy hiém, cho thdy do sy c6 mit ctia cac

loai vi nhya c6 hé s diém nguy hiém cao nhu
PVC (5001) va PES (1117) trong mau phan tich,
céc chi s6 rui ro sinh thai & muc cao (PHI & muc
V, va PERI ¢ mtric nguy co cao) (Bang 2).

Béng 2. Gia tri cac chi s0 va phan loai mtrc d6 rii ro sinh thai tiém an do vi nhya trong nudc song Pa

Gia tri, phan loai

Mau PHI

Gia tri, phan loai

Gia tri, phan loai PERI

PLI

2501

HBI mirc V

15,2
mic 11

1924
Nguy co cuc cao

559
HB2 mire IV

11,1
mic 11

430
Cao

Trung binh 1206
(2 dot) mic V

13,3
murc 11

928
Nguy co rat cao

PHI ()
3000
2000

1000

HB1 HB2
20 1 PLI (b)

HB1 HB2
3000 - PERI (c)

2000

1000
0 [
HB1 HB2

Hinh 7. Céac gia tri PHI, PLI va PERI cta vi nhya
trong nudc mét tai ha luu song Pa.

Cu thé, gia tri PHI cia vi nhya trong mau
nudc HB1 thu thdp vao mua kho (2501) cao hon

gp khoang 4,5 1an so v6i mau nude HB2 thu
thap vao mua mua (559), va d muc IV - V (Bang
2, Hinh 7). Céc két qua nay phu hop voi nghién
ctru trude day cua nhom tac gia Duong va cong
su [8] khi danh gi4 rai ro sinh thai tiém an PHI &
murc IV — V d6i voi 6 nhidm vi nhya trong nudc
hd Hoa Binh trén séng Da.

Tuong ty, gia tri PERI ciia mau HB1 (mua
kho) (1924) ciing cao hon gip 4,5 14n so v6i mau
HB2 (mua mua) (430) (Hinh 7). Két qua cua
nghién clru nay cling phu hop vdi danh gia cia
nhom tac gia Duong va cong sy [8] cho thay mirc
do rai ro 6 nhiém vi nhya vao mua kho vuot xa
so v6i mua mua ddi v6i nude mat hd Hoa Binh
va nhin chung, PERI & mirc trung binh dén murc
rui ro cao.

Tuy nhién, gia tri PLI, chi phu thudc vao mat
d0 vi nhua tai vi tri khao sat, lai chi ra 6 nhiém
vi nhya trong nudc song Pa & muc trung binh
thap (muc 1) (Bang 2, Hinh 7).

Nghién ctu nay chwa tién hanh cac thir
nghiém doc tinh sinh hoc truc tiép trén sinh vat
tai thuc dia. Tuy nhién, két qua budc dau tinh
toan cac chi s6 PHI va PERI ¢ mitc cao, cho thdy
murc rai ro sinh thai tiém 4n 1a dang quan tam. Vi
nhya trong moi trudng nude tu nhién khong chi
gay hai co hoc ma con hoat dong nhu mot vector
van chuyén cac chat doc hoa hoc hodc vi sinh vat
gdy bénh. Vi dién tich bé mat riéng 16n va tinh
chat ky nudc manh, cac vi nhua lo ling c6 thé dé
dang hap phu cac hop chat POPs, kim loai ddc,...
c6 mit trong nudc song. Nguyén va cong su



10 L. N. Da et al. / VNU Journal of Science: Earth and Environmental Sciences

(2022) [30] chi ra ring ndng do chat hitu co doc
hai nhu hydrocarbon thom da vong (PAHs) bam
dinh trén bé mat hat vi nhya lo limg tai cac thay
vuc ty nhién dao dong & murc cuc cao, tu 232.71
dén 8940.99 ng/g. Khi sinh vét nubt phai vi nhua,
moi truong dich ti€u hda c6 tinh axit cao s€ dong
vai trd xuc tac giai phong cac doc chat hitu co
hap phu niy cung véi cic hoa chét phu gia doc
hai vén dugc thém vao trong qua trinh san xuat
polymer (vi du cac chit hoa déo, phthalates...),
c6 thé gay doc té bao, rdi loan nodi tiét sinh san
va pha huy hé thong mién dich cua sinh vét [30].

3.3. So sanh voi 6 nhiém vi nhya trong mot so
song trén the gioi

Mot sb két qua khao sat vé 6 nhiém vi nhua
trong nudc mit mot sb song trén thé gisi va &
Viét Nam dugc trinh bay trong Bang 3. Bang 3
cho théy mat d6 vi nhya trong nude mat ciia mot
s6 dong song trén thé gidi thay ddi trong khoang
rat rong, tir khong phat hién hodc gia trj rat thip
(0-42,9 vi nhya.m™) trong song Han va nhanh

song Han, Han Quéc [31] dén gia tri rat cao, dat
519.000 vi nhya.m™ trong nudc mit song do thi
¢6 luu luong nudc nho tai thanh phé HO Chi
Minh, Viét Nam [4] hodc song do6 thi tai thanh
phé Béc Kinh, Trung Qudc [32].

Co thé théy mat do vi nhya trong nudc song
Pa (162-300 vi nhwa.m™) thdp hon nhiéu so véi
céc gia tri thu duoc ddi voi song do thi (Bang 3).
Diéu nay co thé dugc giai thich boi dac diém luu
vuc song Pa c6 mat do dan cu thép (< 250
nguoi.km™), ciing véi ty 1é dién tich rimg 16n va
mirc d6 d6 thi hoa, cong nghiép hoa thap [7, 8]
s0 voi cac do thi 16n nhu thanh phé Ha Noi,
thanh phd H5 Chi Minh. Tuy nhién, khi so sanh
v6i mot sb séng co quy mod 16n hodc chiu tac
d6ng trung binh nhu séng Hong, Viét Nam (10 -
203 vi nhya.m™) hay séng Karnali, Nepal
(290+30 vi nhya.m™), mat do6 vi nhya trong
song Pa lai 6 mic twong duong hoac cao hon [5,
36]. Didu nay cho thiy mic du khéng phai 1 khu
vuc d6 thi dién hinh, luu vuc song Pa van dang
chiu ap luc nhét dinh tir cac nguén thai nhu sinh
hoat, néng nghiép va nudi trong thuy san [7, 8].

Bang 3. Mat d6 vi nhya trong nudc mit ciia mot sd song trén thé gidi

A on Ay AA s Kich Tai liéu
Tén song, Mit @6 vi nhua . . A A A X
. . 3 thuéc vi | Loai Polymer Nguon gay 6 nhiem tham
Quoc gia vi nhya.m .
nhya, um khao
Séng Sai Gon, Soi: 172.000 - PES, PE, pp, | uoc thai trmotso nha | ),
Viat Nam 519.000; 50 - 4850 va PS may dét va cong nghiép
i Manh: 10 - 223 san xuat nhya
S6ng Hong, \
Viat Nam 10 - 203 13-200 | PP, PE va PET - [5]
PP, PE,
polyvinyl
axetat (PVAc),
Séng Nam 0.1 - P olzi;n;le &1 Nudc thai nong nghiép,
Minh, :[rung 750 £ 53 5000 ete/anhydrit sinh hoat va nuée chay [24]
Quodc : tran
maleic)
(PVM/MA) va
polyetylen
glycol (PEG)
Song Dong Nai,
song Sai Gon, 201 -
soai Rap - song 208 £ 115 1000 PET va PA - [25]
Nha Be, Viét
Nam
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A A e aA s Kich Tai liéu
Tén song, Mit d6 vi nhua .. . A A A X
I . 3 thuéc vi | Loai Polymer Nguon gay 6 nhiém tham
Quoc gia vi nhya.m ,
nhya, um khao
Nudc chay tran do thi,
Song Ofanto, Q,9 +0,4 300 - PE, PP, PS, hoat dong nong nghiép, [29]
Italia dén 13 +£5 5000 PVC, PUR nudce thai sinh hoat va
cong nghiép
Ssl?agn f:gn;a 0-42,9 0,1- | PE,silicone, Nfg;gtiaglhti‘g;afélngc [31]
Han, Han Quéc (7,0£12,9) >000 va Ps nghiep va sinh hoat.
Séng do thi, )
thanh pho Bac 105 - 8000 100 - 600 PP, PS, PE, Mat do dan so6 va do thi [32]
Kinh, Trung (2421+£2379) PA, va PET hoéa cao
Quoc
Ha luu song X . A ,
Chao Phraya, 21+ 16 <300 PP,PE,va | Céchoatdongcuacon | 33,
. LDPE nguoi ¢ do thi
Thai Lan
oong LUODE | 600 4 570 - 41930 + | o 00 | PE.PP.PVC, | Nuce thii do thi, dong (34]
&, ‘Tung 8130 PS, va PA chay bé mt
Quoc
A Céac hoat dong ndng
ngrzoggﬁf;?" 440 - 16900 16 - 5000 PTFE, nghiép va cong nghiép, | 1,
o 4030 = 3850 PE, va PP chét thai sinh hoat va
cong nghiép
Nudec thai sinh hoat,
Song Karnali, 120 - 640 296 - X nudc thai giat gifi, hoat
Nepal (290 30) 3135 PE va PP dong dénh bt ca, khu | 0]
dan cu néng thon
R Cac hoat dong ctia con
Song Ganga 250 - ‘ ngudn va du lich, chét
vung;HlmaAllaya, 100000 - 1550000 5000 PE, PA, va PS thai sinh hoat, xa thai [37]
An bo A r
d6 thi
Ha luu song 19900,i 15,60 N(mmc Nudc thai sinh hoat,
St mat mua i) <500 - \ . A
Minjiang, Trung . PE, va PP nudc chay tran do thi, [38]
2 22870 £ 1320 (nudc 5000 s et .
Quoc . A rac thai do thi va du lich
mat mua kho)
Nguon vi nhya tir hd
Song ba, 162-300 300~ PP, PVC, va I;ioflé}smh)(ig Elcxl(lrcntllll(; Nghién
Viét Nam 5000 PES g ctru ndy

sinh hoat; canh tic nong
nghiép trong luu vuc

3.4. Nguyén nhdn va mot s gidi phap giam thiéu
0 nhiém vi nhya trong nudc song Pa

3.4.1 Nguyén nhén va cdc yéu té anh hucng
dén vi nhua trong nudc song Pa

Mat do va cac dac tinh vi nhya trong nudc
mat thuong chiu tac dong cia cac hoat dong cia
con nguoi va diéu kién ty nhién trong luu vuc

[1]. Qua trinh d6 thi hoa, gia ting dan s6, phat
trién san xut C(")ng nghiép, néng nghi¢p trong
cac luu vuc lam gia tang luong chat thai nhya,
va vi nhya ngudn goc so cip, thir cip duge db
vao nudc mdt [8, 39]. Bén canh do, cac diéu kién
tu nhién, cac yéu to méi truong nhu dong chay,
lugng mua va nhiét 36 khong khi c6 dnh huong
16n dén su phan bd va mét do vi nhua trong nuoc
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mat [1]. Vao mua mua, dong chay bé mat manh
¢6 thé cudn theo nhiéu rac thai nhya trong luu
vue d6 vao song, lam gia tdng mat do vi nhya.
Nguoc lai, vao mua kho, su tich tu vi nhya c6 thé
cao hon do kha néng pha loang trong nudc song
giam. Két qua khao sat bude dau cua ching toi
cho thay mat d6 vi nhya trong nude song Da vao
mua kho cao hon mua mua, phan anh tac dong
dang ké cia ngudn thai diém t6i 6 nhidm vi nhya
trong nudc song. Tuy nhién, trong luu vyuc dién
tich dét ring chiém chu yéu va mat do dan sd
thip nén tac dong ctia cac ngudn thai diém co thé
dén chi yéu tir hd Hoa Binh, noi chiu tac dong
dang ké ciia mot sb hoat dong phat trién kinh té
- x4 hoi nhu du lich - dich vu, nudi ca 16ng. .. [7]
v6i mat 6 vi nhya dat 1,3 - 38,0 vi nhya.m™ [8].
Nghién ctru ctiia Le va cong su (2024) [7] danh
gi4 chat lvong nuéc hd Hoa Binh di chi ra ring
trong luu vuc, mot $6 nguf‘m thai diém bao gém
dan cu dia phuong, khach du lich, chan nudi gia
stc va nudi ca 1dng trong long hd, va ngudn thai
phat tan tur canh tac nong nghiép, la nhing ngudn
chinh tic dong tGi chét lwong nuée hd. Nhimg
ngudn gy 0 nhidm nay ciing c6 thé 1a cac ngudn
cung cap vi nhua cho nu6e hd. That vay, nghién
ctru ctia Duong va cong sur (2025) [8] dé cho thiy
dong chit thai tir cac hoat dong cua con ngudi,
bao gdm néng nghiép, nudi trong thiy san, du
lich va phat trién dan cu trong luu vuc va t
thuong ngudn 1a hd chira thuy dién Son La, da
g6p phan giy 6 nhiém 6 nhiém vi nhya trong
nuée hd chira Hoa Binh [8].

3.4.2 Mét s6 giai phdp nham gidam thiéu 6
nhiém vi nhira trong nuéec séng Pa

bé giam thiéu 6 nhiém vi nhya trong nudc
song Da, can tr1en khai dong bd nhiéu giai phap
tir kiém soat ngudn thai dén xir ly va giam sat
mdi truong. Trude hét, cAn han ché st dung nhya
dung mot 1an va thiic dy thay thé bang vt lidu
than thién vi mdi truong nham giam luong rac
thai nhwa phét sinh [40]. V& mit chinh sach, Viét
Nam di c6 nhirng budc tién quan trong nhur Luét
Bao vé mdi trudng 2020 véi co ché trach nhiém
mo rong cia nha san xuit (EPR), yéu cau doanh
nghiép tham gia thu hdi va tai ché bao bi nhya.
Bén canh d6 1a 16 trinh han ché va tién tGi cAm
nhya ding mot 1an theo Nghi dinh 08/2022/ND

- CP va cic cong cu kinh té nhu thué bao vé moi
truong ddi voi tii ni 16ng khé phan hiy. Tuy
nhién, viéc thyc thi van con gip kho khin, dic
biét tai khu vuc kinh té phi chinh thirc nhu cho
dan sinh, hang quan nho 1€, noi viéc kiém soat
tiéu thu nhua con han ché. Pdng thoi, cac co ché
khuyén khich doanh nghiép chuyén ddi sang vt
liéu thay thé van chua da manh dé tao dong luc
thay ddi trén dién rong.

Viéc kiém soat chat ch@ nguén rac thai nhua
tir sinh hoat, san xuét cong nghiép, canh tac nong
nghiép, nudi trong thuy san ciing déng vai tro
quan trong trong viéc ngan chan vi nhya di vao
moi truong nudce [40]. Can ting cudng hé thong
thu gom, phan loai va tai ché rac thai nhya tai cac
khu dan cu, khu d6 thi trong Iuu vuc song. Bén
canh do6, can 4p dung cac cong nghé xur Iy nudc
tién tién tai cac nha may xur Iy nudc thai nham
nang cao hiéu qua loai bo hat vi nhya kich thudc
nho. Ngoai ra, cong tac quan tric chit luong
nude séng Pa can duogce thuc hién thuong xuyén
dé theo ddi sy bién dong cua vi nhya theo khong
gian va thoi gian [8]. Song song vdi do, cin ning
cao nhan thirc cong déng v tac hai cua réc thai
nhwa va khuyén khich thay déi hanh vi tiéu dung.
Cubi cung, viée tiép tuc nghién ctru dic tinh va
con dudong van chuyén cua vi nhua trong hé
thng song Pa s& hd trg xay dung céac giai phap
quan 1y hiéu qua va bén viing hon.

4. Két luan

Nghién ctru da budc dau x4c dinh duoc su
hién dién cua vi nhya trong nudc séong Da voi
méat do dao dong tir 162 - 300 vi nhwa.m™, trong
d6 gia tri cao hon dugc ghi nhén vao mua kho.
Vi nhya trong cac mau nude séng Pa chu yéu
xuét hién & dang s¢i va manh, véi khoang kich
thude pho bién nhé hon 2000 pm. Thanh phin
polymer chlem uu the bao gdm PP, PES va PVC,
¢6 thé co nguodn gdc tir cac ngudn thai tir dan cu,
du lich - dich vy, canh tac néng nghiép va nuoi
trong thuy san. Két qua danh gia rii ro sinh thai
tiém an cho thiy vi nhya trong nudc song ba
hién & muc cao, co thé tic dong déng ké dén hé
sinh théi thay sinh. Cac két qua danh gia rii ro
sinh thai tiém an trong nghién ctru nay méi dua
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trén cac tinh toan theo cac cong thirc, cac nghién
ctru tiép theo danh gia doc tinh bang cac thuc
nghiém 1a can thiét. Sy hién dién cia cac
polymer nhu PVC va kha ning hip phu chét 6
nhiém ctia vi nhwa c6 thé lam gia ting rai ro
trong dai han néu khong duoc kiém soat. Mic du
moi 1a cac két qua khao sat bude dau, nghién ciru
nay cho thay 6 nhiém vi nhya trong nudc song
Pa 12 mot van d& méi truong can duge quan tam.
Can c6 cac bién phap quan 1y, kiém soat nguon
thai phu hop, két hop véi tang cuong quan tric
va nghién ctru chuyén séu, nham han ché su gla
tang cua vi nhya dé bao vé chét lugng moi
truong nudc luu vuc song Da trong tuong lai.

Loi cam on

Tap thé tac gia chan thanh cam on quy
NAFO‘STED-Vi’ét Nam da tai trg kinh phi thyuc
hién d¢ tai ma so 105.08-2023.24 (Lé Nhu Da).
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