CHINH SACH - CUOC SONG

Danh gia tiém nang xd ly cac chat 6 nhiem vi lugng
trong nudc thai bang thuc vat

BUI VAN NHUNG, PO KHAC UAN*
Truong Hoéa va Khoa hoc sy séng, Dai hoc Bdch khoa Ha Noi

(Micropollutants - MPs) trong moi trudng

E ;lj xudt hién cta cac chdt 6 nhiém vi lugng

nudc da thu hut sy chd y trén toan thé gidi.
Céc MPs c6 thé phat sinh trong nudc thai sinh hoat,
nudc thai do thi, nudc thai bénh vién, nudc thai cong

nghiép, néng nghiép,...

Nong do cac MPs trong nudc

thai c6 su dao dong16n (16 - 7.750 ng/L), tuy thudc dic
diém cua nguodn phat sinh. Mot s6 MPs da dugc phat
hién trong nudc thai do thi nhu carbamazepine (337
ng/L), citalopram (86 ng/L), diclofenac (510 ng/L),
hydrochlorothiazide (1.070 ng/L), irbesartan (1.792
ng/L), ibuprofen (320 ng/L), naproxen (205 ng/L). Cac
MPs c¢6 kha nang gay anh hudng tiéu cuc doi véi stic
khoe con ngudi nhu réi loan chiic nang sinh san nii va
nam, rdi loan tuyén thugng thén va suy giam hé mién
dich, réi loan tuyén giap, réi loan chiic nang phat trién
than kinh & tré em, réi loan chuyén héa va cac bénh vé
xuong. Sinh vét ciing c6 thé bi bién ddi gen sau khi tiép
xuc hoac hép thu cac MPs. Cac QCVN hién nay chua
dé cap dén gia tri giéi han cho phép ctia cac MPs trong
nudc thai trude khi xa thai ra nguén nudc ti€p nhén.

1. GIOI THIEU CHUNG

Trong thai gian viia qua, sy xudt hién ctia cac chat
6 nhiém vi lugng (Micropollutants - MPs) trong moi
truong nudc da thu hat su cha y trén toan thé gidi [1].
Cac MPs c6 thé 6 dang don chat hodc 6 dang phuc
chat va c6 nong do thap (tinh theo ug/L hodc ng/L)
[2]. Cac MPs c6 ngudn goc tli cac nguyeén liéu, san

phdm st dung trong hoat dong khac nhau (trong sinh
hoat, bénh vién, khu cong nghiép, nong nghiép,...) [3].
Béang 1 tém tat cac loai ngudn ctia mot s6 chat 6 nhiém
vi lugng chinh trong hé sinh thai nudc.

Tu Bang 1 cho thdy, cic MPs c6 thé phat sinh tu
nhiéu nguoén khac nhau, thai ra sau khi st dung cac
san phdm tdy ria, thudc, dugc phdm, san phdm cham
soc stic khoe, cac chat hoat dong bé mat [1, 3]. Nong
do cac MPs trong nudc thai c6 su dao dong lén, tuy
thudc dac diém ctia ngudn phat sinh. Bang 2 téng hop
su thay d6i nong do ctia mot sé6 MPs trong nudc thai.

Ddc biét, mot s6 MPs da dugc phat hién trong nudc
thai do thi c6 nong do kha 16n, vi du carbamazepine
(337 ng/L), citalopram (86 ng/L), diclofenac (510
ng/L), hydrochlorothiazide (1.070 ng/L), irbesartan
(1.792 ng/L), ibuprofen (320 ng/L), naproxen (205
ng/L) [4]. Cac MPs c6 kha nang géy ra tac dong tiéu
cyc dén moi truong. Nhiéu MPs c6 kha nang tich lay
sinh hoc, phan tan qua chubi thic an. Cac MPs gay
anh huong tiéu cuc déi véi stic khoe con ngudi bao
gom: Réi loan chtic ndng sinh san nii va nam, réi loan
tuyén thugng thin va suy gidm hé mién dich, réi loan
tuyén giap, r6i loan chtic ndng phat trién than kinh &
tré em, r6i loan chuyén hoa va cac bénh vé xuong [5].
Céc MPs c6 thé lam suy giam kha nang sinh san cua
dong vat, dot bién va tic ché vi sinh vat. Sinh vat cting
c6 thé bi bién d6i gen sau khi tiép xtc hodc hip thu cac
chit MPs [6].

Bang 1. Nguon phat sinh cac chat 6 nhiém vi lugng vao mdi truong nudc [1,3]

STT | Ngudn phat sinh Acac.;] hm{l chat Cic chit 6 nhiém vi lrgng dién hinh
6 nhiem vi lugng :
2 ;Chat dle.l} hoa ,hpldf thude £ Diclofenac, Sulfamethoxazole, Naproxen,
! Duge pham chong co gidt, khang sinh, thuoc Carbamazepine (chéng dong kinh), Ibuprofe, Ketoprofen
chen B va chat kich thich p £ dong Kinhy, fbuprote, K.etop
San’ pha’m cPam NUGAC hoa,.chét khu t@ng, Triclosan, Methylparaben, Propylparaben,
2 soc ca nhan b(_)’lc_)c tia cuc tim va Caffeine. Irb
(PCPPs) thudc chong con tring afteine, lrbesartan
3 Steroid hormones Noi tiét 6 Estrone (E1), Blsphenql A (BPA), Estriol (E3),
Estradiol (E2)
Chat hoat dong bé | Chat hoat dong bé mit khong Lincar alkylbgnzene sulfona‘Fes (LAS),
4 5t hoat tinh Cocamidopropyl betaine,
ma oat tin Nonylphenol ethoxylates (NPEs)
5 AH od cha}‘[A Chét nhya déo, chit chéng chay Phenol, DBP, PBDEs, PCBS, Furans
cong nghiép
Thude trir sdu clo hiru co, thude
6 Thuoc trir sdu trur sau 1an hiru co, thude diét co Atrazine, Mancozeb, Hydrochlorothiazide,
va thudc diét ndm
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Bang 2. Nong d6 mot s6 chit 6 nhiém vi lugng 2. CAC PHUONG PHAP XU LY CAC CHAT O
trong nuéc thai [4] NHIEM VI LUQNG TRONG NUOC THAI

Cac nha may xt ly nudc thai (XLNT) hién nay thuong
Nong dd (ng/L) dugc thiét ké dé xu ly cac thong s6 co ban nhdm dap ting
cac quy chudn vé xa thai, ma chua dé cip dén cac thong s 6
1 Atenolol 0,32-33,12 nhiém vi lugng. Cac thdng s6 vi lugng thudng c6 dai nong
do thép, cho nén hau nhu cdc nha may XLNT hién nay van

Cac chat 6 nhiém

T vi lrgng dién hinh

2 Carbamazepine 0.04-3,78 chua xt ly dugc hodc xt ly khong hiéu qua véi cac thong
3 Diclofenac 0,001 -4,2 s6 nay. Chinh vi vy, nhiéu nha mdy XLNT da b6 sung cac
2 Fstrone 0.01-0.17 ccj)ng d‘oanlphf.lAhQ’p nhé”l{n nang Acas> h,iéu Aqué xu 1}'7 MPs c.lAlo
cac nha mdy hién nay. Bang 3 mo6 ta cac cong nghé xt ly tién
5 | Hydrochlorothiazide 0,85 tién dugc st dung trong xu ly nudc thai.
6 Tbuprofen 0,004 - 603 Viéc b6 sung cong doan xt ly tai cac nha may XLNT
c6 thé gitp tang hiéu sudt loai bo MPs dén 90%. Tuy
/ Irbesartan 1412 nhién, viéc b8 sung cic cong doan xt ly sé lam tang chi
8 Ketoprofen 0,004 - 8,56 phi dau tu va van hanh. Tai Thuy Si, chi phi cho qua trinh
9 Naproxen 0.002 - 52.90 xt ly ozon dugc tinh véi gia 25,38 Euro/ngudi/nam, chi

phi ap dung cho nha may XLNT cho quy m6 10.000 dén.
10 Caffeine 0,22 - 209 Tai Ha Lan, chi phi qua trinh xt ly ozon dugc tinh véi
gia 0,04 Euro/m’, chi phi 4p dung cho nha may XLNT
cho quy mé 10.000 dan [8]. Do d¢, viéc nghién ctiu, phat
trién cac bién phap xt ly bang thuc vat than thién moi
truong, giam chi phi xt ly la rit can thiét. Ngoai ra, cong

11 Sulfamethoxazole 0,003 - 0,98

Bang 3. Nhiing cong nghé tién tién xii ly MP (7, 8]

o ” s . nghé 6xy hoa c6 thé tao ra cac san phdm phu ddc hai
TT on§ n,g ¢ Kh{“’;}“,% xu 1317 cacchat | &y khong dugce kiém soét tét, yéu cau chuyén mon ky
xur ly 0 niem vifuong thuat cao d€ van hanh va béo tri hé thdng. Bén canh cac
carbamepizine, phuong phép tién tién c6 thé xu ly cic MPs nhu liét ké
1 Keo tu hoa hoc diclofenac, trong Béng.?), bai loc trong céy cting da dugc nghién cﬁu.
sulfamethoxazole, va thu nghle‘mAcho‘thay c6 kha nang )A(u ly céc MPs. Ch}
trimethoor phi dau tu va van hanh bai loc trong cay khong cao do su
——CTOPT, Taproxen dung tu nhién va c6 tiém nang xu ly nudc thai theo cach
' sulfamethoxazole, than thién v6i moi trudng, bén ving.
, | Happhu than acetaminophen, 3. TIEM NANG XU LY CHAT O NHIEM VI LUONG
hoat tinh atenolol, carbamazepine, BANG THUC VAT
diclofenac Cac bai loc trong cay cé thé dugc phan loai theo nhiéu
atenolol, tié}l chi khac nhau. Trong do, hai tiéu chi d€ phan loai bai loc
trong cay la ché do dong chay va cac loai thuc vat dugc su
sulfamethoxazole, At K e . Ao < nr 1n r A 1A s
i thonr dung. H¢ thong bai loc trong ciy véi dong chay trén bé mat
3 | ASkethop trimethoprim, bao gom: B& xti Iy hoiic kénh xit Iy, dugc dé dat hodc vat liéu
yem khi carbamazepine, nén thich hgp dé€ ho trg bd ré cua thuc vat phat trién, muc
metoprolol, diclofenac, nudc tuong d6i ndng chay tran qua 16p vat liéu nén. Nudc di
oxazepam chuyén qua bai loc phai dam bao diéu kién t6c d6 dong chay
diclofenac, ketoprofen, déu, dé l‘lli(?’C thai ti€p xtic véi cac vi sinh vat, tao diéu kién
sulfamethoxazole, phin Aling;[m da\. e o
\ . , Hé thong dong chay trén bé mat xay dung it ton kém,
Oxy hoa trimethoprim, cx 1k 2 Ko TTA +To & s x Ac AN 2
4 R . thiét ké don gian nhat. Hé thong bai loc trong ciy dong chay
nhang cao carbamazepine, ngdm duédi bé mit c6 thé dugc phan loai theo huéng dong
metoprolol, diclofenac, chay ngang va dong chay diing. D6i v6i hé thong dong chay
oxazepam, atenolol ngang dudi bé mat, nudc thai dugc dua vao hé¢ thong tu dau
Carbamazepine, vao va chdy chdm qua 16 rong dudi bé mat ctia vat liéu nén.
‘ sulfamethoxazole, Trén dudng c’li chuyén, nudc thai tiép xdc véi cac vung hiéu
5 Mang loc , . khi, viing hiéu khi, viing thiéu 6xy va ving ky khi. Thuc vét
atenolol, trimethoprim, o R N . ox P x
) , cung cdp O0xy vao hé thong qua bo ré, tao ra cac vung hiéu
diclofenac, ibuprofen Khi ng x
i nam xung quanh ré.
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Bang 4. Cac loai thuc vat ap dung trong bai loc trong cay
[5’ 7’ 8’ 9]

Loai . Ung dung t v 1y
STT O | Tén tiéng Anh | =B CUNE ONEXUTY
thue vat nwoc thai
R . Phragmites Nudc thai tir cac khu
1 | Say thuong ) R .
australis cong nghi¢p
C Ie be e
2 | Thay trac Tperis Nute thai sinh hoat,
alternifolius nudc thai mo
Béo tai isti j
3 Pistia stratiotes | s hai sinh hoat
tuong L.
L Pennisetum .
4 Co voi Nude thai sinh hoat
purpureum

Nudce thai cong nghiép,

5 | Cobacden | Juncus effusus S
nudc thai mo

6 Beo tay EZ;S;;‘Z;Z? Nudc thai cong nghiép
7 Cay Glyceria maxima Nudc thai sinh hoat,
bonude | nude thai cong nghidp
A . . Nudc thai sinh hoat,
8 Say Scirpus lacustris nuée thai cong nghiép
o | Huong bd Typha latifolia | Nude thai sinh hoat,
14 hep P nudce thai cong nghiép
10 Co ruy Phalaris arundi- | Nudc thai sinh hoat,
bang naceae nudce thai cong nghiép
11 l?f)ng A Cerarophyllum Nudc thai sinh hoat
dudi chon demersum
12 c}?(;l;]ié MJ; Z?L{Zz}g Zzum Nude thai sinh hoat
13 I}ong‘ Potampgeton Nudc thai sinh hoat
mai chéo pectinatus

14 Coi gidy | Cyperus papyrus | Nudc thai nhiém man

Hé théng dong chdy ding bao gom mot bé bang phing,
chtia cac 16p da, soi va l6p cat, phia trén trong thuc vat. Nuéc
thai dua vao hé thong dong chay diing lién tuc tii trén bé mat,
sau d6 thaim dan dan xudng qua cac 16p vat liéu nén va dugc
thu gom dudi day. Phuong phap nay cho phép viéc van chuyén,
b6 sung 6xy vao hé thong t6t nhd khuéch tan oxy tit khong khi
va nhd thuc vat, do d6 lam ting cudng kha nidng chat 6 nhiém.
Céc hé thdng dong chdy ding, c6 thé bé tri cac bé song song
délinh hoat van hanh luan phién theo céc giai doan khac nhau.

Bén canh do, con c6 thé thiét ké bai loc trong ciy dang
dong chdy dung hudéng tu dudi lén trén. Trong bai loc nay,
nudc thai dugc dua vao tii phia duédi day bé, nudce sé tham ti
day bé 1én phia trén, sau d6 dugc thu gom & bé mit vat liéu.
Ciu trac cua hé thong nay gom: ba & 16p day, tiép theo 16p
s0i tho, 16p trén cung 1a s6i min dé trong thuc vat. Cac hé thuc
vat dong vai tro quan trong trong xu ly chdt 6 nhiém trong
hé théng bai loc trong ciy. Mot s6 loai thuc vat dién hinh st
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dung trong cac bai loc trong cay dugc téng hgp
trong Bang 5.

Bai loc trong cay da dugc cac nidc chau Au,
My, Nam My dua vao st dung thanh cong va
hiéu suit loai bd cdc MPs dén hon 80%. Cac
loai thuic vat da dugc nghién ctiu va thi nghiém
thanh cong bao gdom Poaceae, Cyperaceae,
Musaceae. O Viét Nam, bii loc trong cay da
dugc nghién ctu va tting budc ting dung trong
xt ly nudc thai. Nam 2010, bai loc trong cay da
dugc st dung 6 Dong Triéu, Quang Ninh. Hé
théng c6 tong dién tich 3.600 m? d€ xu ly nudc
thai mo axit v6i luu lugng khoang 100 m?/ngay.
Hé thong gom 1 bé ky khi dong chay ngang
trén bé mit, c6 kich thude khoang 1.400 m?, st
dung vat liéu nén 16p bén duéi 1a 0,5 m da voi,
16p bén gom phan compost tron véi rom (0,5
m), trong loai thuc vat Phragmites australis; 1
bé dong chay ngang trén bé mit, cé dién tich
khoang 750 m?, vat liéu nén la soi c6 kich thudc
2 - 8 mm, trong Juncus effusus va 1 bé thu gom
nudc daura, c6 kich thudec khoang 250 m? dugc
trong Juncus effusus. Sau 2 ndm vén hanh, thuc
vat phat trién t6t, chét lugng nudc thai sau xu
ly 6n dinh, c¢6 kha nang kiém sodat cac thong
s0 pH, Fe, Mn, TSS va cac kim loai ndng. Nam
2015, & mo6 Nui Phao, Thai Nguyén da x4y dung
hé thong bai loc trong cay dong chay ngang tu
do dé xtt Iy nudc thai diu ra ctia hé thong két
hgp hoa, ly, sinh, ho lang ¢6 luu lugng 18.000
m’/ngay. Hé thong bai loc ¢6 dién tich khoang
3.000 m? ban dau, dugc trong co Vetiver, dén
nam 2018, co Vetiver dugc thay thé bang cac
beé ndi Thuy Triac. Hé théng dugc quan trac
tu dong, dén ndm 2021, chat lugng nudc thai
sau khi dat quy chuén xa thai cia B0 TN&MT
(nay la B6 Nong nghiép va Moi truong). Nam
2018, hé thdong két hop gitia hoa, ly, sinh va bai
loc trong cay da st dung & khu cong nghiép
Formosa, Ha Tinh, trong d6 dién tich cho bai
locla 8,26 ha dé€xti ly nudc thai khu cong nghiép
san xudt thép véi cong sudt 36.000 m*/ngay. Hé
thong bao gém 8 ho chiia 6 bé dong chay ngam
va 3 bé dong chdy trén bé mat va bé chi thi sinh
hoc, céc bé st dung soi o kich thuéc 2 - 4 cm,
dugc trong loai thuc vat Phragmites australis va
Juncus effusus [9].

Cac loai thuc vat (Bang 5) da dugc nghién
ctu, tht nghiém cho xt ly nhiéu loai nudc thai
khac nhau. Pay la cac loai thuc vat c6 kha nang
sinh trudng, phét trién t6t, thich hgp véi cac
diéu kién khac nhau va da dugc danh gia kha
nang xu ly mot s6 thong s6 6 nhiém trong cac
nguodn nudc thai. Tuy nhién, cac loai thuc vat



Hinh 1. Khdo sdt bé sinh hoc xii ly nudc thdi mé

trong hé thong bai loc trong cay ¢ Viét Nam chu yéu
m&i dé cap dén viéc xti ly thong s6 co ban trong QCVN
chti chua dé cip dén kiém soat va xt ly cac MPs. Vi
vay, cac loai thuc vat trong Bang 5 c6 thé thu nghiém
dé danh gia kha ning xti ly cac chit 6 nhiém vi lugng.

4. KET LUAN

Céc chat 6 nhiém vi lugng (MPs) da dugc phat
hién trong cac ngudén nudc thai (sinh hoat, do thi,
bénh vién, cong nghiép, nong nghiép,...). Nong do cac
MPs trong nudc thai ¢ su dao dong 6n, tuy thudc dic
diém cta ngudn phat sinh. Cac MPs c6 kha ning gay
anh hudng tiéu cuc dén moi truong va stic khoe con
ngudi. Cac nha may XLNT hién nay dugc thiét ké dé
xti ly cac thong s6 co ban nhdm dép ting cac quy chuédn
vé xa thai, ma chua dé cap dén cac thong s6 6 nhiém
vilugng. Cac thong so vi lugng thuong c6 dai nong do
thap, cho nén hau nhu cac nha may XLNT hién nay
van chua xt ly dugc hodc xu ly khong hiéu qua véi
cac thong s6 nay. Viéc b6 sung cong doan xti ly tién
tién tai cic nha may XLNT c6 thé giup ting hiéu suét
loai bé MPs, tuy nhién, sé lam tdng chi phi dau tu va
van hanh. Béi loc trong cay c6 kha nang xt ly cac MPs
trong nudc thai. Gia tri gidi han cho phép ctia cac MPs
trong nudc thai trude khi xa thai ra ngudén nudc tiép
nhén can dugc dé cap dén trong cac QCVN dé c6 co s&
kiém sodt, gidm sat cac thong s6 naym
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