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SUMMARY

MICROPLASTICS POLLUTION IN VIETNAM: CURRENT SITUATIONS
AND TREATMENT METHODS

In recent years, microplastic pollution in Vietnam has become a serious issue, particularly due to the
increasing amount of non-biodegradable plastic waste, along with the fast processes of urbanization and
population growth. Microplastics, with a size of <5 mm, mainly originated from the degradation of larger
plastic products, directly affecting ecosystems and human health. Although research on microplastic
pollution has been carried out extensively, microplastics treatment methods, especially in the water supply
and drainage systems, remain limited. This paper focused on surveying the current status of microplastic
pollution in water supply and drainage systems, including surface water and sediments, while evaluating the
effectiveness of existing treatment methods in wastewater treatment plants. The results showed that
microplastics primarily exist in the form of fibers and fragments, with higher concentrations in areas with
dense populations and industrial activities. Although traditional treatment methods such as activated sludge
and coagulation were effective, they were not sufficient to completely remove microplastics, particularly the
smaller particles. Therefore, advanced treatment methods such as membrane filtration, electrochemical
treatment, and adsorption using biochar showed high potential and should be further developed to reduce
microplastic pollution in water supply and drainage systems, thereby protecting the environment and public
health.
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1. GIOI THIEU duong, ddng thoi co thé tich tu trong sinh
vt va truyén qua chudi thirc an, gy ra
cac tac dong ti€u cuc dén da dang sinh
hoc va suc khoe con nguoi [2].

Do sy pho bién va tinh bén viing cua vat
liéu nhya trong doi sdng va san xuit cong
nghiép, 6 nhiém vi nhya da tré thanh mot

trong nhiing thach thirc moi trudong toan Tai Viét Nam, voi sy phat trién nhanh
cau trong nhimg nim gin day. Vi nhua, chéng cua kinh té va d6 thi hoa, luong
dugc dinh nghia la cac hat nhya c6 kich chét thai nhya phat sinh ngay cang ting,
thuéc < 5 mm, c6 nguodn goc tir sy phan trong d6 c6 mot phan 16n chua duoc thu
huy cac san pham nhya 16n hoac dugc san gom va xir Iy dung cach, dan dén nguy co
xudt tryc tiép trong cac san pham tiéu gia ting 6 nhiém vi nhya trong cac moi
dung nhu my pham, s¢i tong hop, va céc truong nudc va dat. Cac nghién ciu trong
vat liéu cong nghip [1]. Nhing hat vi va ngoai nudc dd ghi nhan sy hién dién
nhwa nay c6 kha nang ton tai 1au dai trong pho bién cta vi nhya tai nhiéu ving sinh
moi truong, de dang xam nhap vao cdc hé  h4j khic nhau & Viét Nam, tir cic con

sinh thai nudc ngot, ven bién va dai song 16n nhu séng Sai Gon, song Hong,
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dén cac ving ven bién va cac hd ndi thanh
[3,4]. Vi nhua trong cac bao cao ¢ Viét
Nam chu yéu ton tai dudi dang s¢i va
manh, v6i thanh phan polymer da dang
nhu polyethylene (PE), polypropylene
(PP), polyvinyl chloride (PVC) va
polyester (PES), phan anh ngudn phat
sinh tr cac hoat dong sinh hoat, cong
nghiép va giao thong [5,6]. Ngoai tac
dong truc tiép dén hé sinh thai thay sinh,
vi nhuya con dugc xem la vat trung gian
van chuyén cac chit 6 nhiém hitu co kho
phan huy va kim loai ndng, lam tang nguy
co nhiém doc cho sinh vat va con ngudi
khi tiép xtc hodc tiéu thu thyc pham bi
nhiém vi nhya [7]. Mic du cac nghién ciru
vé mirc dd 6 nhiém vi nhua tai Viét Nam
da dugc thyc hién trong vai nam gﬁn day,
nhung van con thiéu cic nghién ciru sau
vé cong nghé xir Iy vi nhya trong nudc
thai va moi truong tu nhién, cling nhu cac
chinh sach quan 1y hiéu qua nham han ché
phat sinh vi nhya. Trén thé giéi, nhiéu
phuong phédp xu ly vi nhya da dugc
nghién ctru va ung dung, bao gdm céc
cong nghé vat 1y nhu loc mang, hap phu
bang than hoat tinh, cac phuong phap hoa
hoc nhu keo ty, dién dong tu, va cac
phuong phép sinh hoc nhu mang phan
tmg sinh hoc (MBR) va dat ngap nudc
nhan tao (CWs) [8]. Tuy nhién, viéc ap
dung cac cong nghé nay tai Viét Nam con
dang trong giai doan thu nghi¢m va phat
trién, doi hoi su phdi hop giita nghién ctru
khoa hoc, quan 1y nha nuée va cong dong
dé xay dung cac giai phap toan dién, phu
hop véi diéu kién thuc té.

Nhu vy, bai viét nay nham muc tiéu
cung cap cai nhin toan dién vé hién trang
6 nhiém vi nhuya tai Viét Nam, dong thoi
phan tich cac phuong phap xur 1y vi nhua
tiém nang, tr d6 dé xuat cac huéng di
chién lugc nham giam thiéu 6 nhidm va
bao vé moi truong bén viing.
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2. HIEN TRANG O NHIEM VI NHU'A
O VIET NAM

Trong nhimng thap ky gan day sy tiéu thy
cac san phém nhua dé tang manh va dugc
du doan s& tiép tuc gia tang néu khong co
bién phap han ché. San xuit nhya da dat
359 triéu thn vao nam 2018. Do do, o
nhiém nhua lan rong trén toan cau da tro
nén ngay cang nghiém trong [9]. Nhua c6
dic tinh bén, kho phan hay va ton tai
trong mdi trudng trong nhiéu thap ky
[10]. Tuy nhién, do chi phi san xuit hop
ly, nhe va tién loi trong vén chuyén, nhya
van duge su dung rong rai trong doi song
hang ngay. Cac loai nhya phd bién nhat
trong san xuit 1a polypropylene (PP;
16%), polyethylene mat do thap va
polyethylene mat d6 thap tuyén tinh
(LDPE va LLDPE; 12%),
polyvinylchloride (PVC; 11%),
polyethylene mat d6 cao (HDPE; 10%),
polyethylene terephthalate (PET; 5%) [9].
Nhitng vat liéu nay c6 thé bi phan manh
thanh c4c hat nho goi 1a vi nhya (MPs; <
5 mm) thong qua qué trinh phan huy anh
sang, phan huy co hoc, phan huy sinh hoc
[11]. Dién tich bé mat va dic tinh ky nudc
ctia vi nhya 13 nhiing yéu t6 thuan loi lam
tang kha nang hap thu cac chat 6 nhiém
khac nhau trén bé mat vi nhua nhu cac
chat 6 nhiém hitu co khé phan huy
(POPs), dichloro diphenyltrichloroethane
(DDT), dioxin va biphenyl polychlorin
hoa. Do d6, nhiing chat 6 nhiém hiru co
nay s€ dong vai tro la vat trung gian
truyén 6 nhiém vi nhya sang cic moi
truong khac, dong vat va con nguoi [12].
Ngoai ra, voi kich thude nho, vi nhya dé
dang di vao chudi thirc dn cua sinh vat &
song, bién, sau d6 dugc con nguoi tiéu
thu. Do dic tinh ky nudc va ton tai dai
dang, viéc tich lity vi nhya khi di vao co
thé da duoc chimg minh c6 thé gy ra tinh
trang cang cung ¢ gan, hinh thanh u hat,
phan Ung phe quan, viém phdi man tinh
hodc viém phé quan, tran khi mang phoi,
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t6n thuong duong ho hap, thay doi thanh
phan vi khuan duong rudt va qua trinh
chuyén hoéa ciing nhu suy giam nhén thic
[2,13,14]. Céc nghién ctru trude day da chi
ra rang vi nhya c6 thé dugc phat hién trong
tat ca cac hé thong moi trudong va sinh vat,
nhu hd [15], séng [16], bién va dai duong
[17], sinh vat nude [18]. Su phat tan céac
hat vi nhya tir cac nha may xu 1y nudc thai
ra moi truong xung quanh cling dat ra cac
mdi de doa can dugc quan tam.

2.1. O nhiém vi nhya trong nuéc

Y va cong su [19] di khdo sat hién trang 6
nhiém vi nhya tai mot hd ndi thanh cia
thanh phd Pa Nang. Nghién ctru cho thiy
mat d6 vi nhya dao dong tir 850 dén 1300
vi nhua/m® v6i 6 nhom mau chinh 1a
tréng, xanh lam, xanh luc, do, den, va
vang. Trong d6, vi nhya dang s¢i (hon
79% c6 kich thudc < 2 mm) va dang
manh 13 hai hinh dang pho bién nhat dugc
ghi nhan (chiém 98,5% trong tong sd vi
nhya da xac dinh). Péc tinh cta rac thai vi
nhya ¢ Pa Ning ciing da duoc thé hién
trong nghién ctu cua Manh va cong su
[20] v6i mat 46 dao dong tir 1.460 dén
29.232 manh/kg, trong do loai co6 kich
thude < 150 pm chiém ty 1¢ 16n nhét va
ba loai polymer khac nhau da dugc xéc
dinh bao gdm polytetrafluoroethylene
(PTFE), ethylene vinyl alcohol (EVOH),
va polyamide (PA). Trong nghién ctru cia
Lahens va cong su [5] ¢ song Sai Gon,
ham lugng vi nhya dang méanh dugc phat
hién tir 172.000 dén 519.000 manh/m® va
dang soi 1a 10 dén 223 sqi/m3. Cac nhua
macro va vi nhura dang manh chu yéu la
PE va polypropylene (PP) trong khi vi
nhya dang soi 1a PES. Cung trén hé thong
song Sai Gon, su bién d6i nong do cia vi
nhya theo mua (mua khdé va mua mua),
luong mua, luu luong nudce hang thang,
va céac diéu kién vat 1y - hoa hoc ciia nude
da duogc khao sat trong nghién ctu cua
Strady va cong su [3]. Dir liéu hang thang
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trong 6 thang dén mot nam cho thdy nong
dd cua cac soi vi nhya dao dong tir 22 dén
251 vi nhya/L va sy bién dong ciia ndng
d6 vi nhua khong lién quan dén luong
mua, luu lugng nude. Tuy nhién, sy phan
bd mau sic, do dai da cho thdy su bién
d6i theo thang va lién quan dén sy bién
d6i ¢ ngudn ciing nhu bé chira. Thém vao
do, vao nam 2021, Strady va cong su [21]
tiép tuc thuc hién danh gia mic 4o 6
nhiém vi nhya trong trim tich va nudc
mat tai 21 vi tri (séng, hd, vinh, bai bién)
trai dai & 8 tinh, thanh phd cta Viét Nam.
Két qua cho thiy rang, ndng do vi nhya
trong nudéc mat dao dong tir 0,35 dén
2522 manh/m®, v6i ndng do thip nhét
dugc ghi nhan ¢ vinh va cao nhét & cac
con séng. Vi nhya dang soi chiém uu thé
hon so vé&i vi nhya dang manh trong hau
hét cac moi trudng (tir 47% dén 97%). O
nhiém vi nhya d3 tré thanh mot van dé
toan cau. Tuy nhién, cac nghién ctru vé
phan bd vi nhya tir nudc trong dat lién
dén dai dwong va cac hop chat polycyclic
aromatic hydrocarbons (PAHSs) lién quan
van con han ché ¢ Viét Nam. Trong
nghién ctu cua Nguyén va cong su [22],
cac tac gia da diéu tra sy phan bb cia vi
nhua va PAHs lién quan dén vi nhua
trong cac kénh rach, song Sai Gon va bién
Can Gio. Vi nhua duge tim théy tai tat ca
cac diém mau, voi néng dd vi nhya trung
binh cao nhat la 104,17 = 162,44
manh/m® trong cac kénh rach, tiép theo 1a
2,08 + 2,22 manh/m® & bién va 0,60 *
0,38 manh/m® trong séng. Vi nhya dang
manh, s¢i, va dang hat 1a ba hinh dang
pho bién. Toéng cong c6 13 polymer va
chat dong polymer da dugc xac nhan.
Tong ndng do cac PAHs lién quan dén vi
nhua dao dong tir 232,71 - 6448,66 ng/g
trong ving bién Can Gio, tur 30,94 -
8940,99 ng/g & cac kénh rach va tu
432,95 - 3267,88 ng/g ¢ song Sai Gon.
Ngoai ra, khu vuc Dong bang song Cuu
Long ciing dang d6i mit v6i van dé 6
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nhim do vi nhwa. Nghién ctru cua Kiéu
va cong su [4] da khao sat sy ton tai cla
vi nhua trong nuwéc mit bang cach lay
mau tai 06 diém doc theo song Tién. Két
qua cho thdy ndng do trung binh cia vi
nhua trén toan khu vuc la 53,8 + 140,7 vi
nhya/m® (85% dang soi). Theo cac tac
gia, nébng do vi nhua kha 6n dinh véi cac
vi tri thu mau nude mat. O cac miu nude
mit duoc ldy tai mot sb bai bién & Thanh
Hoéa, Cham va cong su [23] bdo cdo ham
luong vi nhya dao dong tir 15,5 dén 44,1
vi nhya/m®, trong do6 vi nhya dang manh
chiém tir 50,2 d&én 80,2%. Theo nhén dinh
cua cac tac gia, nguon gbc ctia MPs dén
tir chat thai & ven bd db vao cac con séng
va di dén ctra song. Bén canh do6, nudc
thai sinh hoat cua ngudi dan séng ven
bién, hoat dong danh bat, nudi trong va
ché bién hai san cung la cac nguén chinh
giy 6 nhiém MPs. O Viét Nam, cac nha
may cap nudc thuong sir dung nude mit
lam ngudn dau vao dé xir 1y va cung cap
nudce sinh hoat cho nguodi dan. Véi hién
trang 6 nhiém vi nhya dang & muc bao
dong nhu hién nay, van dé stc khoe con
ngudi tré nén rat dang lo ngai. Nhu vay,
cac nghién ctru da chi ra néng do vi nhya
c6 lién quan dén céc hoat dong con ngudi
gay ra va do vay viéc xac dinh ngudn gbc
cua vi nhya la rit quan trong trong tuong
lai gan Cac nghién ctru nay cing da gop
phan cung cap mot co so dit liéu nén giup
nang cao mirc do hiéu biét vé tinh trang 6
nhiém vi nhya & Viét Nam.

2.2. O nhiém vi nhua trong trim tich
Nhiéu nghién ciru vé 6 nhiém vi nhua
trong trAm tich da duoc thuc hién & céc
tinh thanh trén khip ca nudc. Nghién ciu
ciia Dyc va cong su [6] da cho thay vinh
Tién Yén, Quang Ninh c6 ham lugng tu
236-1324 hat vi nhya/kg. Hinh thai céac
loai hat vi nhya bao gdm manh (8,54%),
dang x0p (4,99%), soi (84,9%) va dang
mang (1,57%) véi thanh phan chu yéu 1a
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PE, PP, PVC, PA, polystyrene (PS),
polyethylene terephthalate (PET). O cira
song Hong, ham Iugng vi nhya dugc tim
thiy trong cic miu thu dugc 1a 880 dén
3,817 vi nhya/kg, kich thudc sgi < 500
pum chlem 69% [24]. Péi vai cac khu vuc
bai tdm va nudi trong thiy san ven bién
Céat Ba, Duong va cong su [25] chi ra
rang nong d6 vi nhya co6 sy phan bd
khong dong déu giita cac diém 1y mau,
dao dong trong khoang tir 2 + 1,3 dén
21,0 = 11,1 mg/kg, véi gia tri trung binh
a 12,1 + 8 9 mg/kg. Tai ctra song Thuén
An, Thua Thién Hué, ndng d6 vi nhya
trong tram tich dugc bao cdo dao dong tir
300 dén 2.800 vi nhya/kg. Vi nhya co
kich thudc trung binh tir 0,3 dén 3 mm,
chu yéu la dang soi va c6 sy da dang vé
mau sic. Cac tac gia cho rang, clra song
Thuan An la khu vuc c6 d6 da dang sinh
hoc cao, va sy phan bd vi nhya ¢ day co
thé tac dong nghiém trong dén hé sinh
thai vung cling nhu stc khoe con nguoi
[26]. Trong danh gia ban dau vé 6 nhiém
vi nhya trong trAm tich & bii bién thanh
phé Quy Nhon, véi 04 diém thu mau, Chi
va cong sy [27] d3 chi ra ring mat 4o vi
nhwa dao dong tir 1.700 dén 3.100 vi
nhya/kg. Chiéu dai cac soi vi nhya chi
yéu nam trong khoang tir 0,3 dén 2 mm,
vO1 mau sac pho bién 1a tring, vang va
xanh bién. Ngudn 6 nhidm vi nhya chinh
& khu vuc nghién ctru c6 thé 1a nudc thai
truc tiép tr thanh phé. Sy xuit hién va
phan b ctia MPs ¢ cac ving dat bun cua
Long An ciing da dugc khao sat trong
nghién ctru cia Ky va cong su [28]. Ham
lwong vi nhya duoc tim thay trung binh 1a
192,3 £ 261,3 vi nhya/kg voi thanh phan
cha yéu 1a PVC, PE, va PP. Trong nghién
clu cua Kiéu va cong su [4] trong cac
miu trdm tich doc song Tién, nong do
trung binh ctia vi nhya dugc ghi nhan la
6,0 = 2,0 vi nhya/g (98% dang sgi). Cac
tac gia cling chi ra rang, trong trim tich
nong do vi nhya bi anh hudng boi ché do
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dong chay cao hon so v&i ngudn sinh ra vi
nhya. Trong mot nghién ctru khéc tai song
Tién, Thinh va cong su [29] di tién hanh
thu thap 18 mau trAm tich doc theo luu
vuc song. Két qua cho thdy nong do vi
nhua la 1159 vi nhya/kg, trong d6 vi nhya
dang soi 13 phd bién nhat. Mau sic cua vi
nhwa duoc quan sat véi 6 mau bao gom:
tréng, xanh, xanh duong, den, xam va do,
trong d6 tring 1a phd bién nhit. Su khac
biét vé néng dd vi nhya trong cac mau
tram tich giira hai nghién ctru trén ciing
mot luu vue séng 6 thé phu thude vao vi
tri, s6 lwong, va thoi diém iy mau. Cac
nghién ciru nay di gop phan danh gia mic
d6 6 nhiém vi nhya, dong thoi dua ra canh
bao va cac giai phap ngan chin, giam thiéu
6 nhiém, bao vé sttc khoe con nguoi va
moi truong. Hién nay, nguy co 6 nhiém
moi tru(‘mg do chit thai nhya tai Viét Nam
dang gia tang. Néu khong kiém soat tot,
chat thai nhua sé& 1a mdi de doa su song clua
dong thuc vat thuy sinh, gay 6 nhiém méi
trudng va tac dong xau dén cac linh vuc
kinh té - xa hoi nhu du lich, giao thong van
tai, nong nghiép. Vi vay, viéc hiéu 1 sy
phan bd cia vi nhya va d& xuédt céac
phuong phéap xir 1y 1a rat quan trong.

3. CAC PHUONG PHAP XU LY VI
NHUA HIEN NAY

Nhiéu quy trinh khac nhau da duoc dua ra
nham muc tiéu loai bo vi nhya trong nudc
bao gdm sinh hoc (bun hoat tinh, phan
hay hiéu khi va ky khi) va hoa 1y (tuyén
ndi, déng tu/két tia, hap phu va loc) [8].

3.1.Phuong phap xur ly sinh hoc

Cac phuong phap xu 1y sinh hoc duogc
xem la than thién véi moéi truong khi dugce
ap dung dé xu 1y nudc thai. Nhiéu loai vi
sinh vat khac nhau da dugc nghién ctu va
cho thiy tiém ning phan huy sinh hoc vi
nhya. Cunha va cdng sy [30] da st dung
10 mg/L Cyanothece sp. va tim thiy ty 18
loai bo vi nhua 13 khoang 47%. Bang cach
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phan 1ap vi khuén va nidm tir moi truong
bién dé phan huy cac chat thai nhua tong
hop, Sarkhel va cong su [31] da cho thay
polymer tir mau chat thai chai nhya dat
mirc phan hity 35% khi st dung vi khuén
va 22% khi sir dung nim trong thoi gian 6
tudn. Khi két hop céc yéu t6 nhur nhiét do,
pH va nong d6 liéu luong gidng vi sinh
vat, chat thai chai nhya duge xur ly bang
vi khuan cho két qua t6t hon so voi
phuong phap xtr 1y bang nim. Hai loai vi
khuin va nim (Staphylococcus sp. va
Aspergillus fumigatus), dugc phan lap tur
dat tai khu vuc bai rac thanh phd, da duoc
thr nghiém kha ndng phan huay
polypropylene trong thoi gian 2, 4 va 6
thang, Két qua cho thay ca hai loai vi sinh
vat déu co kha ning phan hay nhya day
trién vong, dat mirc phan huy lén dén
18,08%. Cac phan tich dac tinh polymer
sau khi xur ly cling chi ra sur xuat hién cua
cac vét nit va tinh xOp trén bé mat dai
nhya, cling nhu sy gidn n¢d cua nhoém
chure, qua d6 xac nhan qua trinh phan huy
polypropylene [32]. Trong nghién clru cua
Ma va cong su [33], hé thong bun hoat
tinh chi dong vai tro 1a bay vi nhua trong
nudc va rat kho phan huy nhya véi thoi
gian luyu nudc ngin (7-14 h) trong cac nha
may xu 1y nude thai. Mot nghién cuu tai
nha may xtr Iy nude thai bun hoat tinh cua
Liu va cong su [34] da khao sat sy hién
dién vi nhya va cho thay nong do vi nhua
trong nudc dau vao va dau ra lan luot 1a
0,40 vi nhua/L va 0,05 vi nhua/L, véi
hi€éu qua loai bo dat 86,5%. Nghién ctu
cho thiy vi nhua nhé van dugc x4 ra
nguén tiép nhén, trong khi mot s6 loai vi
nhua c6 thé duoc gitr lai trong bun. Mac
du vi khuan, ndm va enzyme c6 kha ning
phan hity mot s loai vi nhua, nhung cac
phuong phap sinh hoc hién nay van gap
nhiéu han ché trong vi€c loai bo triét dé vi
nhya. Hiéu suat phan hity con thap do tinh
bén viing cao cta nhya, thoi gian xir 1y
dai va diéu kién méi truong chua tdi uu.
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3.2. Phwong phap xir ly hoa ly

Cac phuong phap hoa ly dé cho thay tiém
ning dang ké trong cac nghién ciru vé loai
b6 vi nhwra. Dua trén nguyén tic tuong tac
tinh di¢n gitta ion kim loai va vi nhya,
viéc két hop cac chit hd tro keo tu véi
chat keo tu gbc nhém di cho thiy hiéu
suét loai bo cac hat vi nhua 1a dang ké
[35]. Lapointe va cong su [36] da so sanh
kha nang loai bo vi nhya thong qua thu
nghiém Jartest, st dung chat keo tu gbc
nhom va polyacrylamide (PAA). Khi chat
keo tu gbc nhom 2,73 mg Al/L va chat
keo tu PAM 0,3 mg PAM/L duogc str dung
cho 500 MPs/L nudc, ty 1& loai bo tdi uu
1a twong tu nhau. Hiu suét loai bo cia PE
la 82% voi kich thuéc 140 um, PS la
khoang 80% vdéi kich thudce 140 um, PE
la khoang 88% vdi kich thudc 15 um va
soi PEST 1a 99%. Trong nghién ctru cua
Zhang va cOng su [37], hi€u qua cua
PAM, sodium alginate (SA), va activated
silicic acid (ASA) khi str dung két hop véi
poly-aluminum chloride (PAC) da dugc
thur nghiém cho loai bo vi nhya PET. Két
quéa thuc nghiém cho thiy ASA c6 hiéu
qua loai bo cao nhat (54,70%) véi lidu
luong thong thuong, trong khi PAM dat
hiéu qua loai bo tot nhat (91,45%) véi lidu
luong cao. V&i gia thanh thap, d& van
hanh va hi¢u qua xur 1y cao da lam cho
phuong phép tré nén dé ap dung. Déi voi
cic qua trinh loc, nhidu phuong phap
khéc nhau cé thé dugc xem xét bao gdbm
mang loc, loc dia, loc cat [8]. Simon va
cong sy [38] cho théy bo loc dia da loai
bo 89,7% vi hat nho hon > 10 pm. Ngoai
ra, trong cac nha may xur ly nude thai va
cap nudc, Wolf va cong su [39] cho thiy
ty 1¢ loai bo vi nhya 1a 99,2% + 0,29% va
99,4% + 0,15% bang phuong phap loc cat
nhanh. Tuy nhién, khi cdc hat vi nhya
dugc loai bo mot cach hiéu qua bang
phuong phap loc mang, su nhiém bén
mang c6 thé ting nhanh do sy tich ty cia
cac hat vi nhya, didu nay c6 thé 1am ting
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tdc do nhidm céc chét hitu co khéc trén bé
mat mang [8]. Bén canh cac qua trinh loc,
viéc su dung than sinh hoc (biochar) ciing
dd duoc ching minh 13 rat hidu qua trong
vi€c gilr lai cac hat vi nhya va da thu hut
su quan tdm do chi phi thdp va hiéu qua
cao [40]. Nghién ctru ctia Jun Wang va
cong su [41] da dé xuit st dung cac chét
hap phu sinh hoc tir tinh. Ddi véi cac hat
nhya PS c¢6 kich thuéc 1 pum (100
mg/mL) trong dung dich nudc, hiéu suat
loai bd cua than sinh hoc tir tinh
(magnetic biochar), than sinh hoc tir tinh
bién tinh Mg (Mg modified magnetic
biochar) va than sinh hoc tir tinh bién tinh
Zn (Zn modified magnetic biochar) 1a 1an
luot 14 94.81%, 98.75% va 99.46%. Trong
mot nghién ctru khéc, Singh va cong su
[42] da tién hanh chinh sira bé mit cua
than sinh hoc bang cach gin cac hat nano
st 1én bé mat dé tao tir tinh. C4c tac gia da
thir nghiém vat li¢u hép phu mdi nay dé
loai bé nhua nano duéi cac diéu kién pH
khéc nhau va két luan rang pH dung dich
khong cé tac dong dang ké dén hiéu suat
loai bo. Hon nita, than sinh hoc dugc bd
sung tir tinh da dat dugc hiéu suat loai bo
gﬁn 100%, so voi hiéu suit loai bo chi
75% khi str dung than sinh hoc tho. Nghién
ctru ndy cho rang qua trinh hap phu duoc
kiém soét thong qua qua trinh tao phtrc
trén bé mat va tuong tic tinh dién giita
nhya nano va than sinh hoc. Qué trinh tai
tao vat liéu hip phu bang cach phan tach
nhua nano, hat than sinh hoc da duogc thuc
hién thanh cong va cho thay kha nang hap
phu van duoc duy tri, do vay tr¢ thanh vat
liéu co thé tai che Nghién clru nay cling
dat duoc hiéu suit loai bo véi chi phi van
hanh thap va tiéu thu dién ning thap, do
do, 1a mot phuong phap hira hen khi ap
dung trong cong nghiép.

3.3. Phuong phap xir ly ning cao

Cong ngh¢ dién hoa (EO) cling da nhén
duogc nhi€u sy quan tdm do cé hi€u qua
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cao trong viéc xur 1y cac chat khé phan
huy sinh hoc, than thién véi moéi truong,
khong can st dung hoa chét, d& van hanh,
c6 thé xir Iy nude véi thé tich 16n. Mot
trong nhiing phuong phap dién hoa
thuong dugc st dung la oxy hda dién hoa
bao gdm qua trinh oxy hoéa truc tiép hoic
gian tiép cua cac chét hitu co chta trong
nude trén andt hodc trong dung dich cua
thiét bj dién hoa sinh ra cic chat oxy hoa
nhu gbc tw do *OH, O3, H,0, hoic Cl.
Dbi véi cong nghé ndy, cac chat thai doc
hai va kh6é phan huy sinh hoc dudi tac
dung cua dong di¢n s€ bi oxy hoa thanh
cac san pham trung gian it doc hai hon va
dé bi phan huy sinh hoc hodc c6 thé oXy
hoa dén CO, va H,O [43]. Bang cach st
dung dién cuc kim cuong pha tap boron
(BDD) dé phan huy vi nhya PS véi kich
thude 1,0 um, Kiendrebeogo va cong su
[44] cho thdy hiéu qua loai bo dat hon
85% sau 6 gio xur ly. MPs da bi phan huy
tryc tiép thanh cac san pham khi nhu CO,.
Co ché phan huy cia PS c6 thé duoc md
ta 1a su hinh thanh cac gbc *OH duoc tao

ra tir nude & bé mat cuc duong, sau do la
su pha v& cac lién két cao phan tir cua
MPs va phan huy chang. Tuong tu,
phuong phap EO di duoc ap dung dé
phan huy vi nhya PET véi hiéu quéa cao
va thoi gian xir 1y ngin (68% sau 6 gio),
tao ra mot phuong phap kha thi cho viéc
loai bo vi nhua trong nude thai [45]. Mot
nghién ctru khac st dung hé dién hoa voi
dién cuc PbO, stra d6i CeO, dé phan huy
vi nhya PVC, hi€u qua phan huay dugc ghi
nhan dat 38,67% sau 6 gio xtr Iy dudi céac
diéu kién nhiét do6 cao va pH cao [46].
Bén canh do, cac phuong phap xir 1y nang
cao nhu st dung hat nano kim loai,
phuong phap quang hoéa hodc xuc tac
quang ciing di duoc ap dung dé ning cao
hiéu qua loai bd vi nhya, m¢ ra hudng
phat trién cong nghé két hop gitta cac
phuong phap nay nhim xir 1y vi nhya
trong nudc thai mot cach hi€u qua hon
[47,48]. Nhu vay, qua trinh dién hoa da
chirng minh c¢6 hi¢u qua trong viéc loai bo
vi nhya tuy nhién s6 lugng cic nghién
ctru van con han ché.

Bing 1. Tiém ndng dp dung cdc phwong phdp logi bo vi nhua trong nude.

STT | Phwong phap Loai vi Hiéu suit Uu diém Nhuoc diém | Tiém ning | Tai liéu
xtir ly nhya chinh | loai bé ap dung tai | tham
xir ly (%) Viét Nam khao
1 |Quy trinh bun|LDPE, PE,| 84-90,3% |Céng nghé phd |Hiéu sudt|Phu hop cac| [49,50]
hoat tinh|PS  (400- bién, d& van|bién dong, vi|nha may xu
(Activated 600 pm) hanh tai cac nha | nhya chu yéu|ly nuéc thai
sludge process) may xir Iy nuéce | bi gilr lai va it | hién tai
thai hién hiru | bi phan huy
2 |Vi tao | PS, PMMA, | 70-95% |Than thién moi|Hiéu sudt|Tiém nang| [51,52]
(Microalgae) vaPLA truong, hip phu | chua cao, can|phat trién cho
va tuwong tac|didu kién tdi|xir 1y sinh
v6i vi nhua wu  va  thoi|hoc két hop
gian dai
3 [Keo tu|PS  (3-90| 75-85% |Chi phi thap, d&|Hiéu qua |Phu hop xur| [53,54]
(Coagulation) pm) van hanh, hi€u|giam véi vi|ly nudc thai
qua véi vi nhya | nhya kich |sinh hoat va
kich thu6c 16n | thude rat nho, | cong nghiép
tao bun thai
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STT| Phwongphip | Loaivi | Hi¢usuit| Uu diém Nhuoc diém | Tiém ning | Tai liéu
xir ly nhua chinh | loai bo ap dung tai | tham
xir ly (%) Viét Nam khio
4 |Loc mang |PE,  PVC|91,7-100% |Loai boé hiéu|Chi phi diu tw|Tiém ning| [55-57]
(Membrane (150-250 qua ca vi nhya|va van hanh|cao cho céac
filtration) pm) kich thuéc nhé |cao, nguy co|nha may xu
tdc mang ly quy md
16n
5 |UV treatment PET ~52,7% |Kht trung, | Hiéu qua phu | Tiém ning ap| [58]
(40 pm) phdn huy vi|thudc cuong|dung cho xu
nhya, khong|dd va thoi|ly nudc thai
ding héa chat | gian chidu[sau xir Iy
sang sinh hoc
6 |Hap phu than|PE, PS 59,2- |Hiéu qua loai|Chi phi|Co thé két| [59,60]
hoat tinh | (40- 99,9% |bdé vi nhya va|nguyén liéu|hop xu ly
(Activated 125 pm) cac chit hiru co | va tai sinh cao |nuée  thai
carbon) bdm trén i cong nghiép
nhuya, than thién va sinh hoat
moi truong
7 |Hép phu biochar | PE, PP, PS | 47-99,5% |Nguyén liéu ré, | Hiéu qua phu|Tiém ning| [61-63]
(10 um) than thién moi|thudc  chat|lon tai Viét
truong, c6 thé |lugng biochar | Nam do
tai str dung va diéu kién|ngudn
van hanh nguyén li¢u
ddi dao
8 |Cac cong nghé|PE, PS,| 40-99% |Khong can hoa | Chi phi dau tw |Phu hop nha| [44,64-
dién hoa - Keo|PES chit bd sung, |cao, yéu cau may 16n, 66]
tu dién héa va|(25-355 xur 1y da chéat 6 [ngudn dién on | cong nghiép
oxi hoa dién hoa | um) nhiém dinh
(Electrochemica
| treatment)

Céc tir viét tat dugc sir dung: poly (methyl methacrylate) (PMMA), polylactide (PLA)

Tiém ning 4p dung cua nhiéu phuong
phép da dugc bao cao trong viéc loai bo
vi nhya tinh dén thoi diém hién tai dugc
trinh bay trong Bang 1. Cac phuong phép
nay duoc danh gid dya trén loai vi nhya
chinh xir 1y, hi¢u suit loai bo, wu diém,
nhugc diém va kha nang 4ap dung thuc té.
Qua do, co thé thdy mdi phuong phap déu
c6 nhitng diém manh va han ché riéng,
phi hop véi timg diéu kién xtr 1y nude
thai khac nhau. Tai Viét Nam, cac nghién
ctru ban dau vé loai bo vi nhua chu yéu
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tap trung vao nudc thai cong nghiép. Hai
va cong su [67] dd thuyc hién cac thi
nghiém keo tu tao bong bang phén sit dé
loai bo vi nhua & cac diéu kién khac nhau
tir ngudn nudc thai tai khu cong nghiép
Song Than 1. Thé tich nudc thai & mdi thi
nghi¢m 1a 500 mL véi néng do vi nhua
trong nudc thai dau vao 1a 78,4 mg/L, vi
nhya gém 3 dang chinh 13 dang hat (332
hat/0,5 L), dang manh (131 manh/0,5 L)
va dang soi (125 s¢1/0,5 L). Két qua cho
thiy tai diéu kién tdi wu nong do chit keo
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tu phén sit 600 mg/L, pH khoang 8,6 —
8,8, thoi gian ling tinh 60 phut, téc do
khudy nhanh 300 vong/phut, téc do khudy
cham 25 vong/phit, chat trg ling cationic
polyacrylamide (CPAM) ndng d6 50
mg/L, hiéu qua loai bo vi nhwa 1én dén
93,11%, néng dd vi nhya trong nudce thai
dau ra 1a 7,33 mg/L. Nghién ctru ciing
phan tich vi nhya sau xu 1y theo hinh
dang va kich thudc. Véi diéu kién tdi vu
ctia mo hinh, vi nhya trong nudc sau xu ly
cha yéu 1a dang manh (19 manh), soi (17
soi), kich thudc vi nhya phan 16n khoang
0,5 t6i 1 mm. Két qua cho thy phuong
phép keo tu - tao bong ¢ hiéu qua cao dé
loai bd vi nhya trong nudc thai cong
nghi¢p. Thém vao do, Phu va cong su
[68] ciing da thuc hi¢n nghién ciru danh
gia mirc do 6 nhiém vi nhya trong nudce
dau vao, dau ra va dé xuit giai phap dé
loai bo vi nhya trong nudc thai tir cac nha
may xu 1y nudc thai trong luu vuc song
Sai Gon-Dong Nai, Viét Nam. Két qua
cho théy vi nhya ton tai dudi nhiéu hinh
dang va mau sdc khac nhau. M4t do cua vi
nhya trong dong vao, dong ra la tur
10,188-15,074 g/L va 0,684-2,107 g/L.
Trong d6, vi nhua dang sg¢i co chiéu dai
trung binh 524,68 um va ban kinh trung
binh 100,4 pm; vi nhya dang manh vai
chiéu dai trung binh 229,49 um va chiéu
rong trung binh 101,3-120,6 um; dang hat
v6i1 ban kinh trung binh 113,81 um. Hiéu
qua loai bo vi nhya tai cac nha may xu 1y
nuoc thai dugc khao sat dao dong tur
85,4% dén 93,7% thoéng qua cac quy trinh
chinh sau: tién ling, tuyén ndi, cong nghé
MBBR (moving bed biofilm reactor),
lang, va loc. Tuy nhién, nghién ctru chi
dimg lai & viéc danh gia higu suat xur 1y vi
nhua trong hé thdng ctia nha may. Theo
cac tac gia, viéc phat trién cac ky thuat
loai b6 vi nhua khéi nuéc 1a rat can thiét
dé ngan chdn mot s6 van dé suc khoe phat
sinh tor vi nhya. Mac du cac giai doan
trong mdt quy trinh xr Iy nudc thai co thé

50

loai boé mot phan vi nhwa khoi dong chat
thai, nhung nhiing thach thuc vé cong
ngh¢, chi phi, hiéu suat cta cac thanh phan
khac ciing can duoc xem xét két hop. Nhur
vay, viéc thu nghiém cac phuong phap
khéac nhau nhu keo tu, oxy hoa dién hoa va
than sinh hoc, dang dugc xem xét cho viée
loai bo vi nhua ¢ Viét Nam.

4. PE XUAT CAC GIAI PHAP GIAM
THIEU O NHIEM VI NHU'A

pé giam thiéu 6 nhiém vi nhua, can két
hop cac giai phap ca vé cong nghé 1an
chinh sach mét cach hop 1y va dong bo.
Céc nghién ctru gan day da chi ra rang cac
nha may xut ly nudc thai tai Viét Nam
hién nay chua hoan toan loai bo vi nhuya,
v6i hiéu suat dao dong tir 69% dén 93,7%
tuy thudc vao cong nghé va quy trinh xu
ly ap dung [68,69]. Cac phuong phap xur
ly sinh hoc va hoa 1y truyén thong nhu bé
sinh hoc, loc cat va keo tu van chua du
hi¢u qua dé loai bé hoan toan vi nhua
trong nudc thai. Do do, viéc cai tién hé
thong thu gom va xir Iy nudc thai tai cac
khu cong nghiép va d6 thi 1a rat quan
trong. Céac cong nghé nhu mang loc siéu
loc, dién hoa, va phuong phap keo tu hoa
hoc két hop v6i cac phuong phap truyén
thong c6 thé giup nang cao kha ning loai
bé vi nhua khoéi nudc thai trude khi x4 ra
moéi truong. Dac biét, trong hé thng cip
thoat nudc, can ap dung cac phuong phap
xtr 1y tién tién dé dam bao vi nhya khong
bi phét tan vao ngudn nudc sinh hoat va
moi truong.

Cung vé6i d6, viéc thiét 1ap cac quy trinh
giam sat va kiém tra chit ch@ trong vi¢c
x4 thai tai cac khu cong nghi¢p va do thi
1a rit can thiét, nhdm dam béao tuan thu
nghiém ngat cac quy dinh vé 6 nhiém, dic
biét 1a vé rac thai nhwa. Cac bién phap
giam thiéu xa thai nhya ra moi truong can
dugc nghién ctru va phat trién. Cuy thé, can
nang cao hiéu qua ctua ciac chuong trinh
thu gom va tai ché nhua tai cac khu do thi
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va khu cong nghiép, khuyén khich doanh
nghi¢p va ngudi dan tham gia vao cac
hoat dong phan loai va tai ché rac thai.
Bén canh do, viéc han ché su dung nhyua
dung mot 1an nhu tii nilon, dng hut va
chai nhya ciing rit quan trong. Diéu nay
c¢6 thé dugc thyc hién bang cach khuyén
khich céc doanh nghiép san xuét va tiéu
thy cac san pham thay thé than thién véi
moi truong nhu bao bi gidy, vat liéu phan
huay sinh hoc, hodc cic san pham c6 thé
tai st dung. Khuyén khich nguoi dan sir
dung cac san pham than thién v&i moi
truong nhu tai vai, chai thiy tinh, va cac
dung cu bang vat lidu bén viing s& gitp
giam thiéu lugng nhya phét sinh vao hé
thong cdp thoat nuéc. Céac chién dich
tuyén truyén va gido duc cong dong vé tac
hai cta viée su dung nhya ding mot lan,
dong thot cung cap cac giai phap thay thé
dé tiép can, sé giup thay doi thoi quen tiéu
dung cua nguoi dan, tr do lam gidam dang
ké luong nhua thai ra moi truong va vao
cac hé thong thoat nude [70,71].

Vé mit chinh sach, Viét Nam da bét dau
cha trong dén van dé& 6 nhidm vi nhya
thong qua cac van ban phap 1y nhu Quyét
dinh sb 1746/QD-TTg (2019) va Quyét
dinh s6 1316/QP-TTg (2021), yéu cau
nghién ciru tac dong cuia vi nhya ddi voi
suc khoe va moi truong, dong tho1 phat
trién cac bién phap giam thiéu vi nhya
trong nudc thai tai cac khu do thi va khu
cong nghiép. Mot trong nhiing van dé
quan trong 1a trién khai cac bién phéap
tuyén truyén va nang cao nhén thirc cong
déng vé tac hai cua vi nhya, nhim giam
thiéu lugng vi nhya phat sinh tir cac hoat
ddng san xuét va sinh hoat. Tuy nhién, dé
cac giai phap nay thuc sy hiéu qua, can co
su phdi hop chat ché gira cac co quan
quéan 1y nha nude, cac to chirc nghién ctu,
doanh nghiép va cong dong, dong thoi
hoan thién hé thong phap 1y va ting
cudng ning lyc giam sat, kiém tra va thuc
thi chinh sach.

o1

5. KET LUAN

O Viét Nam, 6 nhiém vi nhwa dang cho
thdy sy gia ting voi sy phan bd ¢ nhiéu
moi truong vai cac mue d§ khac nhau. Vi
nhya khong chi gay nguy hai tryc tiép dén
cac loai sinh vat thuy sinh ma con c6 thé
tich tu va truyén qua chudi thirc in, anh
huong dén stc khoe con nguoi. Mac du
nhiéu nghién clru da cung cap nhing dir
liéu quan trong vé mirc d6 va dac diém 6
nhiém vi nhua, viéc phat trién va ung
dung céc cong nghé xir ly vi nhya trong
nuéc thai va moi trudng van con han ché.
Céc phuong phép hoa 1y nhu keo tu - tao
bong, loc mang va cong nghé¢ dién hoda
dugc danh gid co tiém ning cao trong
viéc loai bo vi nhua, dong thoi can duge
nghién ctru va ap dung rong réi hon trong
thyc tién. Hon nita, D¢ kiém soat va giam
thiéu 6 nhiém vi nhwra hiéu qua, can co su
phdi hop chit ché gitta cac co quan quan
1y, nha khoa hoc va cong dong trong viéc
nang cao nhan thuc, hoan thién chinh sach
quan ly chit thai nhya, thiic day tai ché va
phat trién cac cong nghé xur 1y tién tién.
Viéc nay khong chi gop phan bao vé moi
truong bén ving ma con dam bao sic
khoe clia nguoi dan va sy phat trién kinh
té - xa hoi 1au dai ctia Viét Nam.

Loi cadm on:

Nghién ctru nay duoc tai trg boi Bo Giao
duc va Dao tao (MOET) theo dé tai ma sd
B2024-VGU-05.
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