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Tém tit: Song Sai Gon-DPdng Nai, noi cung cap dén 94% ngudn nudc thd dé san xuat
nudc dn udng va sinh hoat cho nhan dan TP H6 Chi Minh. Bai bao trinh bay phuong phap
1Ay mAu tai 18 vi tri (13 vi trf trén song Sai Gon va 5 vj tri trén song Dong Nai), phan tich
vi nhya trong méi trudong nudc mat, tram tich. Nguon nudc khong chi 6 nhiém hiru co va
cac thong s6 hoa 1y ma con 6 nhidm do phat thai vi nhya. Két qua cho thiy xuit hién vi
nhuya dang manh, dang soi va hat vi nhya tir kich thuée 0,1-5 mm. C6 228.120 sgi/m?
nuée dén nhiéu nhat 715.124 soi/m® nuée va 11 dén 222 manh/m® nuédc, trong tram tich
6,47 £ 1,45 dén 52,32 + 4,92 mg/kg, trung binh 21,77 + 6,9 mg/kg. Trong d6 PE 51,2%,
PP 27,1%, PVC 13,4% va 8,3% la cac loai nhua khac.

Tir khoa: Nudc mit; Song Sai Gon—Pong Nai; Tram tich; Vi nhya.

1. Giéi thi¢u

Vi nhya (microplastic) 1a nhitng phan tir nhwra rat nhé ma mét thuong khong nhin thay
duogc véi kich thude tir 0,3—5 mm [1]. Vi nhya dugc phan loai thanh nhém vi nhya so cép
do con nguoi tao ra, bao gém hat vi nhya (microbead), sgi vi nhua (microfiber) va hat nhya
(plastic pellet/plastic nurdle). Nhom nhya thtr cdp dugc hinh thanh tir sy phan ra cta cac
san pham 16n hon dugc lam tir nhya. Cac san phdm nay dugc dua vao moi truong do cac
tac nhén vt ly, sinh hoc va hoa hoc. Nhiing san pham dién hinh phan ré ra thanh vi nhya la
chai nudc, ludi danh ca va tai nhya, quan 4o, bao ho y té, khau trang...ciing 1a ngudn phan
rd ra thanh vi nhya. Hat vi nhya la nhing khdi nhya dic véi kich thuée 1 mm tré xudng,
soi vi nhya nam trong nhom vi nhya so cap, duong kinh cua ching nh6 hon 10 pm. Ching
1a nhiing so1 nhya c6 ngudn gdc tir vai ty nhién va vai tong hop, véi thanh phan chi yéu
bao gom polyester, nylon. Céc loai vai microfiber khong hé than thién véi méi truong, boi
polyester va nylon duoc lam tir cac chit hoa dau. Ching khong thé tai ché hay phan huy
sinh hoc, chi c6 vai microfiber duoc lam tir polypropylene méi c6 kha nang tai ché [2-4].
Pugc sinh ra chii yéu tir cic mat hang tiéu ding, nhitng manh nhya c6 trong rac thai, ti
nilon, bao bi nhya, bui trong qua trinh mai mon cua soi vi nhya khi giat quf?m 40, khau

Tap chi Khi twong Thuy van 2021, 731, 69-81; doi:10.36335/VNJHM.2021(731).69-81  http://tapchikttv.vn/



Tap chi Khi twong Thuy van 2021, 731, 69-81; doi:10.36335/VNJHM.2021(731).69-81 70

trang, dd choi béng nhya, vi nhya cao su do lép xe hao mon....[2-4]. Hién nay, trén thé
gioi da danh rit nhiéu quan tAm trong viéc nghién ctru van dé rac thai vi nhya trong moi
truong nudc mat, trong séng ngoi va trén cac dai duong. Nhung c6 rat it tai liéu cong bd
nghién ctru vé 6 nhiém vi nhwa cho ving nudc nudc ngot ndi dia, hau nhu cac thong tin dir
liéu ching minh su c6 mat cia vi nhya trong song van con rat han ché. Cac con sdng va
bién, dai duong trén thé gi¢i da duoc chimg minh 13 6 nhiém vi nhya ning, dic biét 1a tai
céc cira song [5]. Mic du rac thai nhya khong phai 1a mot vin d& méi, nhung chi gan day vi
nhua méi trd thanh tim diém cta cong dong khoa hoc v6i cac bao cdo vé chu dé nay ngay
cang ting nhanh, dic biét 1a trong cac hé thong blen va cua song [6-8]. Vi nhya c6 xu
huéng tich tu trong tram tich & song hd théng qua tram tich hoa béi vi tram tich phan anh
su twong tac lau dai gitra nudce va dat [9-12]. Tich tu cia vi nhya trong tram tich bo bién
cua 18 quéc gia, Viét Nam dung thtr 4 theo The Wall Street Journal 2010 tir sau luc dia,
cho thdy sy 6 nhidém bai vi nhya trén quy mé toan cau [13]. Ngoai ra nhiéu thong tin nghién
ctru da khang dinh trdm tich day song va dai duong chtra dung rat nhiéu vi nhya [14-19].
Vi nhya ngay cang 6 nhiém véi mat do cao, tich tu theo thoi gian va dic tinh bén v&i moi
truong [20-22]. Cac minh ching két qua nghién ctru mat do vi nhua cao trong moéi trudng
nude séng va tram tich da duoc xac nhan rd rang. Mirc d6 6 nhiém vi nhya tuong quan véi
cac khu vuc d6 thi, vi nhua & nhiéu dang khac nhau nhu sgi, manh, vién va hat trong moi
truong nude va dén tir hai ngudn chinh, d6 1a ngudn gdc tir thiy sinh va ngudn trén dat lién
[23-24]. Gan day, su da dang vé thanh phan va két cu bé mit ctia vi nhya trong tram tich
clia cac vung nudc do thi trén thé gi61 da duoc nghién ctru ¢ Trung Qudc va nuée Anh [25-
26]. Cac tac gia da tim ra sy phan bd cua vi nhwa trong trdm tich ctia cac hd trong d6 thi co
nong do cao va da gay bat loi cho cac sinh vat ddy. Panh gia kha nang phén bd polystyrene
trén mo hinh thyc nghiém cho thdy chi sau 15 phut theo dudng udéng mot lidu cac hat
polystyrene thi c6 6% sb hat dd vao ngay t6i vong tuan hoan [2]. Loai nhya polystyrene da
dugc Co quan nghién ctru Ung thu Thé gi6i (International Agency for Research on Cancer
— ICRA) phan loai thuoc nhom 2B — nhom chét c6 kha ning gy ung thu trén ngudi. Phoi
nhiém polystyrene c6 thé gay dot bién gen, pha huy DNA, nguy co giy nhiém bénh ung
thu [3-4].

Phén tich m&i & Anh da phat hién 6 nhiém vi nhya ¢ tit ca 10 hd, séng va cac hd chua
duoc léy mau. C6 hon 1.000 manh nhya nhd trén mdi lit nudc & song Tame, Manchester,
Anh. Ngay ca ¢ nhiing noi twong ddi xa nhu Thic nudc Dochart va Loch Lomond &
Scotland ciing chtra 2 hodc 3 manh nhya trén mdi lit nugc. Song Thames & London c¢6
khoang 80 vi nhua trén mdi lit nuéc, twong tu nhu séng Cegin ¢ Bic Wales. Song
Blackwater & Essex c6 15 hat vi nhua. Ullswater ¢6 30 hat va hd chira Llyn Cefni &
Anglesey c6 40 hat [11]. Tai Vi¢t Nam, tir 2000 dén 13.000 tin manh vun nhua trdi ndi
duogc thu thap hang nam trén cac kénh chinh ctua do6 thi [2-4].

Nghién ctru vé dic trung 6 nhidm vi nhya trong nudc mat tai 3 ving bién, Tién Giang,
Can Tho va Ba Ria—Viing Tau. Nong d6 6 nhiém vi nhya cao nhat ¢ ving bién Tién Giang
va thap nhit & ving bién Can Tho, kich thudc vi nhya dao dong khoang 0,25-0,5 mm va 1—
2,8 mm, v6i mau sic kha da dang [6]. Tai khu vuc Can Gid va cira Ba Lat di cho thdy dau
hiéu nhiém ban cia rac thai nhya trong méi trudng. Tuy nhién, cac nghién ctru nay chua
dua ra ndi dung cu thé vé quy trinh tach va phéan loai vi nhya trong moi trudng tram tich
phu hop véi diéu kién Viét nam. Gan day ciing da co nhiing ket qua nghién ctru phuong
phap xac dinh hat vi nhya trong méi trudng trim tich bai triéu ven blen ap dung thur
nghiém tai xa Pa Loc, huyén Hau Loc, tinh Thanh Héa. Tram tich bai triéu c6 ham luong
hat vi nhua tir 0,02-0,0798 g/kg véi gia tri trung binh 0,0229-0,0089 g/kg, tuong Ung véi
2532-6875 manh vi nhwa/kg tram tich [4]. Cac nghién ctru mo ta chung chung, chua co
phéan tich dinh lugng vé sb luong, vé kich ¢& hat, nhiing tac hai dén con nguoi va sinh vat
[2]... Vi vay, con thiéu co s& khoa hoc dé dé xudt cc giai phap bao vé ngudn nudc khi xa
thai nudc thai vao moi trudng nudc mat; ddy ciing con 1a van dé cap bach can duoc quan
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tam. Néng dd vi nhya dugc quan sat théy & cac vinh thép hon néng do vi nhya dugc ghi
nhan tai cac song. Cu thé, & cac song, vi nhya thé hién su bién doi néng do da dang tur 2,3
hat/m? & song Hong dén 2.522 hat/m? & song T6 Lich v6i ndng do thip hon & song chinh va
néng dd cao hon ¢ cac song nhd va do thi, dac biét ¢ cac vung tiép nhan nudc thai chua qua
xir ly. Trong cac vinh, ndng d6 vi nhya thay d6i tir 0,4 hat/m? & vinh Cira Luc dén 28,4
hat/m3 & ctra song Dinh [12].

Céc két qua nghién ctru gan day cho thdy chit luong nuéc song Sai Gon—DPdng Nai
dang c6 nhiing chuyén bién x4u di rat nhiéu, dic biét 1a sy c6 mat cua vi nhua [2]. Song Sai
Gon duoc danh gia 13 con séng thai ra nhidu nhya thir 5 ¢ Viét Nam va tht 45 trén thé gi6i
[2]. Ué6c tinh hang ndm c6 khoang 115-164x10'? hat vi nhuya dang soi nhan tao duoc thai
vao vung nudc séng Sai Gon [4]. Nghién ctru phuong phap khao sat sy phat thai vi nhya ra
bién, ap dung ¢ song Sai Gon cho thay trong téng 660 kg mau phat hién duoc 7,6% 1a nhua
(dua theo khoi luong), 90,7% la hop chét hitu co va 1,7% vat liéu con lai. Hay nghién ctru
duoc thuc hién tai kénh Nhiéu Loc—Thi Nghe cho théy su ton tai chu yéu cla soi va manh
v& nhya v6i ndng d6 twong tmg 1a tir 72.000 dén 519.000 soi/m? nude va 10 dén 223
manh/m?® nuéc [26]. Udc tinh tong lwong manh vun nhwa ¢ thuong luu song Sai Gon la
1,1x10% tin/ndm vao nam 2018 (1,4-1,6x103 tin/nam néu ngoai suy trén tong lugng nudc)
[19] Theo két qua nghién ctru trén song Sai Gon mat d6 vi nhya dang soi tai mdi diém tir
172.000 sgi vi nhwa/m? nudc dén 519.000 soi vi nhia/m3 nudc; dang méanh tir 10 manh/m?
nuéc dén 223 manh /m?® nuée [13]. O ving bién Tién Giang, Can Gid va Ba Rja—Viing Tau,
mat do vi nhua dao déng tir 0,04-0,82 soi vi nhua/m3 nudc bién, thép nhét & vung Can Gio
va cao nhat & ving Tién Giang [15]. Nhitng tac dong cua hat vi nhya 1én sic khoe con
nguoi va dong vat phu thugc vao nong dg, thoi gian phoi nhiém. Do kich thude rat nho va
tinh ky nudc cua cac hat vi nhwa, giap ching dé dang di qua hang rao nhau thai cling nhu
méu nio, c6 thé vao duong tidu hoa va phdi, nhiing vi tri tiém an nguy co bi ton thuong.
Khi vao co thé, ching c6 thé giy stress oxy hoa cac té bao, dan dén kich hoat nhiém tring,
suy giam hé mién dich, rdi loan qué trinh ndi tiét. Nguy co anh hudng dén sirc khoé con
ngudi va sinh vat khi tiép nap hat vi nhya vao co thé. Sy tich luy sinh hoc va doc tinh cta
hat vi nhya trén dong vat c6 vu, tuy nhién, cling nhu nhiing chat doc hai khac, nhitng tac
dong cua hat vi nhya 1é€n stc khoé con ngudi va dong vat phu thudc vao thoi gian phoi
nhiém va néng dd. Pac tinh ky nudc va kich thude nho, cac hat vi nhya co thé vao dudng
tiéu hoa va phdi, nhitng vi tri tiém 4n nguy co bj ton thuong. Pong thoi cac hat vi nhya co
kha nang hép phu cdc vi sinh vat hay « chit 6 nhiém doc hai. Khi vao co thé, ching co thé
kich hoat nhiém trung, suy giam hé mién dich, rdi loan qua trinh noi tiét. Phan tir nhya dang
s01 con dugc tim thdy trong phdi nguoi, cic cong trinh nghién ciru chi ra rang hat vi nhya
ton tai trong khong khi 1a nguyén nhan chinh giy ra va lam cho té bao phoi san xuit cac
chit khang viém theo tu nhién.

Nhiéu nha nghién ctru canh béo, cac loai khau trang chira chit déo vi mé va nano cung
cac chat doc hai khac gay ra nguy co tiém 4n cho moi truong. Chung ta s dung 129 ty
chiéc khau trang trén toan cau mdi thang, tic 1a 3 triéu chiéc mdi phat. Hau hét chung la
khau trang dung mot lan duoc 1am tir cac so1 vi nhya [11]. V6i viée ngdy cang co nhleu bao
c40 vé virt bo khau trang khong dung cho can phai nhén ra méi de doa moi truong tiém an
nay va ngan chan no trd thanh van nan tiép theo vé 6 nhiém nhya. TP.HCM mdi ngay phai
xtr Iy khoang 9.000 tin rac thai sinh hoat, co so ha tang, quan 1y chét thai ran, hé thong xu
Iy rac thai cha yéu 1a chén lap. Thoi gian phan hity cac chit hitu co trong nudc tir 7—15
ngay, nhung nhiing san pham 1a vat dung nhu chai nudc nhya, tai ni-1ong, khau trang, ban
chai danh rang... thoi gian phan hay tr 50-500 ndm. Qua trinh phan hiy khong 1am nhua
bién mat ma chuyén thanh nhimng hat vi nhya. Hat vi nhya di vao nudc thai, ao, song rach,
mach nudc ngﬁm. .. khi tom cé, dong vat an hoac uéng nguén nudc nay déu c6 hat vi nhya
trong co thé. Do d6, con nguoi cé thé nubt nhitng hat vi nhya thong qua ngudn thirc an nhu
mudi, rau cu, tdm ca, nude uéng da nhiém hat vi nhua.
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Nghién ciru x4c dinh mirc d6 phat thai vi nhya trong nudc va trim tich song Sai Gon—
Déng Nai. B6 sung dir ligu vé mirc d6 6 nhidm vi nhyua trong nudc, trAm tich va tinh toan
duoc ti 1€ thanh phén vi nhya trong h¢ théng nudc mat lam co s¢ dir liéu cho cong tac bao
vé mdi trudng nude song Sai Gon-Pdong Nai.

2. Phuong phap nghién ciru

2.1. Khdo sdt thiee dia va ldy mau

Cong tac khdo sat ldy mau nudc va tram tich, thong tin chi tiét thu thap dugce tur sy
khac biét Ve khong gian, thoi gian ciia 6 nhiém nhua s€ giup xac dinh cac ngudn truc tiép
hodc ngudn phat tan cta cac hat nhya. Cac ngudn truc tiép nhu rac thai cac khu dong dan
cu, van chuyén rac nhwa tir séng nay sang song khac trong khu vuc 14y miu. Nghién ctu
duogc thuc hién trén song Sai Gon—Pong Nai, nhanh song Sai Gon tir hé Dau Tiéng dén nga
ba song Vam Thuat 3 (khu vyc giap Huyén Hoc Mon va Thi tran Lai Thiéu) dén ctra séng
Sai gon (ngd ba song Sai Gon-Ddng Nai) (Hinh 1). Mudi ba diém 1dy mau (mau nudc mat
va tram tich) duoc bd tri trén cac ngd ba giao nhau giita song Sai Gon—Pong Nai va céac
kénh, rach chinh chay ra tir cac khu dan cu, khu cong nghiép, va khu néng nghiép/dat tu
nhién vao séng. Trong 13 vi tri dugc ldy mau don nudc mit va tram tich. Trong do, cac
diém tir s6 2-SGL3, 3-SGL5, 6-SGLS, 9-SGL13, 10-SGL14 (bang 1), duoc lay mau kep
(miu a va b). Mau a 1a l4y trén song Sai gon, xung quanh ngi ba song, va mau b dugc 1ay
trén cura kénh/rach (cach mép soéng Sai gon khoang 20-50 m v€ phia trong kénh/rach).
Nhanh séng Dong Nai ciing duoc thuc hién theo bd tri trong tu trén 5 vi tri ldy mAu, tai cac
vi tri 15-DNL2, 16-DNLS5, 17-DNL6, 18-DNL8 (Bang 1). Viéc lay mau nhu vay dé dam
bao tinh chinh xéac khi d4nh gia anh hudng ctia cac dong chay vao song Sai Gon—Pdong Nai.
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Bang 1. Danh muc vi tri 1y mau séng Sai Gon-Ddng Nai.

No.  Vitri  Kyhitu X(m) Y (m) Mb ta Ly dolya chon
vi tri lay mau
Song Sai Gon
1 BénCui SGL2 644827 1254580 Cau Dau tiéng song Sai  Thwong ngudn séng Sai
Gon, thi tran Dau Tiéng, Gon tr hé Dau Tiéng
Tay Ninh chay ra
2 Bén Sic SGL3 658638 1233625 Song Sai Gon, cach Phan séng Sai Gon khi
ciu Bén stic 200m vao dia phan TP.HCM
3 HoaPhu SGLS5 676392 1215574  Tai tram bom Hoa Phu Tai tram bom Hoa pht
trén song Sai Gon
4  PhuCuong SGL6 679897 1214384 Cau Phu Cudng trén Soéng Sai Gon chay qua
—Thu Déu song Sai Gon TP Thi Dau Mot Binh
Mot Duong
5  CuaCau SGL7 681022 1208298 Vi tri cira ra cua Cau Soéng Cau Sang trudc
Sang sang—song Sai Gon khi  hop luu véi song
Sai Gon
6  CiuPhu SGL8 684991 1205652  Cau Phu Long trén séng Vi tri sau khi chay qua
Long Sai Gon Lai Thiéu, Di An Binh
Duong
7  Cuasong SGL10 686313 1199038 Ctra ra cua song Vam Tu song Vam Thuat
Vam Thuat Thuét-song Sai Gon trudc khi hop luu sdng
Sai Gon
8 Ctrarach SGL12 691208 1197649 Ngay vi tri cua ra cita Tu Rach Tracomeco
Tracomeco Rach Tracomeco—song (Nhiét dién Thu Duc)
Sai Gon trudc  khi  hop luu voi
song Sai Gon
9  CtraRach SGL13 691142 1195995 Ngay vi tri cira ra cia Tu Rach Chiéc (dong
Chiéc Rach Chiéc—song Sai chay Cang Phuéc Long)
Gon khi  hop luu véi séng
Sai Gon
10 Ngiba SGL14 688430 1196061  Céu Kinh, Binh Thanh Vi tri hop luu Kénh
Thanh Da Thanh Pa va song Sai
Gon ha ngudn
11 Ctra Kénh SGL15 687240 1192886 Cong vién Cang Ba Son  Tu Kénh Nhiéu Loc Thi
Nhiéu Loc Nghe truéec  khi  hop
Thi Nghe luu véi sdng Sai Gon
12 Ctra Kénh SGL16 688430 1189976 Cang Téan Thuan Tu Kénh Té trudéec  khi
Té hop lwu voi song Sai
Gon
13 CauPao SGL17 690745 1192026 Cau Pao Kim Cwong/ Tur Gidng Ong Té trudc
Kim cuong Céu Thoi Pai khi  hop luu véi séng
Sai Gon
Séng Pong Nai
14 HiéuLiém— DNLI 738880 1239992  Cira ra HO Tri An vao HO Tri A trude khi chay
Thuy dién song Pdng Nai vao song Pdng Nai
Tri An
15 Ngabasong DNL2 714121 1228955  Bén pha Hiéu Liém Hop luu sdng Bé va song
Bé-song DPong Nai
DPong Nai
16 CauAnHao DNL5 702017 1203356 Cau An Hao Ngi 3 hop luu song

Pong Nai di vao TP.
Bién Hoa (Hoéa chit Bién
Hoa, Nhua Déng Nai,
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No.  Vitri  Kyhitu X(m) Y (m) Mb ta Ly dolya chon
vi tri lay mau
Cty Proconco,)

17 CwaRach  DNL6 702810 1199387 Vi tri cira ra Rach Pong Tir Rach Pong Tron hop
DPdng Tron Tron—soéng Pong Nai lwu v6i song Pong Nai

18 Ngabasong DNLS 701024 1192244 Ngay vi tri cira ra cia Cira ra song Tic vao
Téac—song song Téc vao song Soai séng Soai  Rap—song
Soai Rap Rap-soéng Dong Nai DPong Nai

2.2. Dung cu lay mau nudc va tram tich

Chon vj tri 1y mau nudc mit nay 14 nhitng vi tri dong chay c6 thé mang mot luong 16n
rac thai nhya tir thugng nguon song Sai Gon chay qua cac khu dan cu dong diic va khu
cong nghiép cua Tp. HCM va tinh Binh duong. Cac miu nudc mit duge thu thap tir nim
2020-2021 bang cach sir dung ludi Newston co kich thude 1x1 m? mat ludi 500 um duoc
ghép ndi voi nhau dai 3 mét. Cac ludi duoc dat canh nhau két ndi bang cac thanh nhom &
phia trén va phia dudi. Cac ludi két ndi v6i chiée thuyén bang day thép va mét cai moc 16n.
(Hinh 2b). C6 gin thiét bi do luu toc dong ciing dugc sir dung dé do van tdc dong nudc tai
thoi diém 14y miu. Mau s& duoc 1ay tai 02 vi tri gitra dong va hai bén bo, thoi gian iy mau
khoang 30 phut/vi tri vao luc triéu xubng.

Hinh 2. Dung cu liy miu vi nhya trong trim tich va nu6c mit: (a) Gau lay mau vi nhya trong trAm
tich; (b) bo thu mau Neuton véi luédi 500 pm.

Cac mau nude dé phat hién mat do nhya st dung ludi kéo tur cac vi tri (1-18) bang 1;
chidu dai kéo 1ay mau 1a 300m, ludi ngap siu 2—4 m. Thu mau vi nhya trong tram tich: Mau
vi nhya 14n trong trim tich & 16p 2-10 cm s& duoc 1y bang gau thu miu chuan Ekman—Birge
kich thudc 20x20x35 cm (Hinh 2a). Méu s& duoc lay tai 02 vi tri cach nhau 20 m (giita dong
va hai bén bo).

2.3. Phuong phdp phan tich thanh phan vi nhiea trong nwée mat va tram tich

Nghién ctru miu tram tich, vi tri ldy mau trAm tich cing véi vi tri lay miu nudc,
phuong phap xac dinh FTIR SEM/EDS, tram tich dugc ldy bang gau liy mau, dién tich lay
mau 1a 500 cm?, d6 sau 2-10 cm, khdi lugng mau 12 0,5 kg/mau. So d6 cac budc thuc hién
phan tich vi nhua duoc thé hién trong hinh 3.
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Hinh 3. So d6 thuc hién phan tich vi nhya: (a) Vi nhya trong nudc; (b) Vi nhua trong trim tich.

2.4. Phwong phdp kinh hién vi dién tir quét (SEM — Scanning Electron Microscope)

75

~— tram tich (VT-1)
H___T -
$iy (90°C, T2h) . Xic dinh khdi hoong
mau ban diu
= -
) 03-5om
Oxy hoa wt bing
peraxide + Fe(Il)
Tich ty trong
Loc qua Iudi 0.3 mm
va say kho
_,Loaibé cic chit rin Kiémrabingkish | , Loai b cic chit rla
pes sy biéavi (x40) g s
|
Xac &inh ham hrong S
T -
vi nlura
L Vi ainra sach e
® ok (b)

Kinh hién vi dién tir tao ra anh v6i d6 phan giai cao ctia bé mit mau vat bang cach st
dung mot chim dién tr quét trén bé mat mau. Viéc tao anh cia mau vat duoc thyc hién
thong qua viéc ghi nhén va phan tich cac burc xa phat ra tir twong tac cia chum dién tur voi
bé mit mau vat, xac dinh kich thudc hat vi nhya. Sau qua trinh xur 1y, mau dugc dit dudi
kinh hién vi dién tir quét Jeol 5410 LV, do phong dai 40X va tat ca cac hat vi nhua c6 mat
duoc dém va xac dinh 12 manh, vién, duong/sgi, mang hoac bot. Thong tin nay cho tat ca
cac loai kich thudc ghi lai trén mot bang dit liéu cho mdi mau. Cac hat vi nhua duoc xac
dinh, sau d6 dit vao lo thiy tinh c6 ndp 4 mL va dan nhin niém phong va cét gii, bao quan.
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Hinh 4. Ngudng quan sat dugc cia SEM.



Tap chi Khi twong Thuy van 2021, 731, 69-81; doi:10.36335/VNJHM.2021(731).69-81 76

2.5. Quang phé hap phu FTIR (Fourrier Transformation InfraRed)

Phuong phap FTIR (Fourrier Transformation InfraRed) hoat dong dua trén sy hép thu
burc xa hong ngoai cta vét chat cin nghién ciru. Phuong phap nay ghi nhan cac dao dong
dac trung cta cac lién ket hoa hoc gitra cac nguyén tur. Phuong phap nay cho phép phan tich
v6i ham lugng chat mau rat thip va co thé phan tich cau trac, dinh tinh va dinh lugng. Co
thé dat do nhay rt cao ngay ca khi mu chi c6 bé day ¢& 50 nm... Viéc xac dinh cac hat vi
nhwa duoc hd trg bang cach sir dung may quét quang phé hong ngoai bién ddi Fourier
(FTIR). Dé phan tich FTIR, cac lo mau di duoc rira sach va do vao dia petri kho, sach, co
dan nhan (duoc phan cach theo phan kich thudc) va dit trong 16 sdy ¢ nhiét d6 50°C cho
dén khi dia petri va cac chat bén trong kho. Cac hat riéng 1¢ sau d6 duoc di chuyén khoi dia
petri béng kinh hién vi (Leica EZ4HD, zoom 8-40x, camera 3Mpixel tich hop) va dugc dat
trén FTIR (PerkinElmer Spectrum Two ATR; 450/cm dén 4000/cm, 64 1an quét, d6 phan
giai 4/cm). Cac phd thu duoc duoc so sanh voi cac thu vién quang phd dé tim ra su tring
khdp gan nhat va xac dinh thanh phan hoa hoc. P tring khdp tir 70% trd 1én duoc coi 1a
du dé xac nhan.

2.6. Xur Iy 6 liéu

Két qua phén tich thanh phﬁn ) lugng Vg‘l khéi luong hat vi nhya duoc tinh toan gia tri
trung binh bang Microsoft Excel, va phan mém Sigmaplot 12.0. Kich thudc cta cac hat vi
nhya dudi kinh hién vi dugc xac dinh bang phan mém Image Focus v3.0.

3. Két qua va thao ludn

3.1. Muec do tap trung cua vi nhwa trong moi trueong nuwdc mdt

Két qua ban dau phan tich nuéc mit c6 ham luong vi nhwa 16n, ¢ tir 228.120 soi vi
nhwa/m® nudc, nhiéu nhit 715.124 soi vi nhya/m® nude (mau nude lay ven bo séng 3—5 m),
23-300 manh va mang vi nhya/m? nudc ¢6 kich thuéc nhé hon < 5 mm (miu ldy giita song
0 do sau 2—4 m).

BIEU DO LU'ONG VI NHUA TRONG NUO'C MAT CUA SONG SAI GON - BONG NAI

(soifm3nwréc)
.

/i nhwa nwdc mat — AN~ eeSe=Trung binh DI

Hinh 5. Vi nhwa dang soi tai cic diém thu miu.

3.2. Mikc do tdp trung ciia vi nhiea trong moi truong tram tich

Mau duoc phan tich co6 khoing 38-498 manh/kg trém’ tich kho, manh nhwa co6 kich
thude tur 0,1 mm va 0,1-0,5 mm 12‘1’ chu yéu, trong dé nhyua két qua thu dugc nhya PE chiém
51,2%, PP chiém 27,1%, PVC chiém 13,4% va 8,3% la cac loai nhyua khac.
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Két qua nghién ctru cho thay khoi lwong hat vi nhya trong tram tich tai cac diém lay
méu (1-SGSL2, 3-SGSL3, 5-SGSL5, 7-SGSL6, 9-SGSL13) dao dong tir 6,47 + 1,45 dén
52,32 + 4,92 mg/kg voi gi4 tri trung binh 21,77 + 6,9 mg/kg. Phan b6 khong dong déu vé
khéi luong tai cac diém lay mau, (2-SGSL2, 4-SGSL6, 6— —SGSL8) (Hinh 5). Bude dau cho
thay khi triéu xudng co s6 hat co kich thude rat khac nhau do ling dong tinh tai cac vi tri
ven bd (cach bo 5 m). Tuy nhién, dé xac dinh dugc chinh xéc cua su khac bi€t nay can tién
hanh cac nghién ctru sau trong thoi gian t61 dé lam 15 dugc cac yéu t6 chi phdi su tich liy,
ling dong hat vi nhya trong tram tich. Sy khac biét vé thanh phan khdi lwong hat vi nhwa
clia cac mau tai ciing vi tri 1dy mau khoang 15-20% gia tri (Hinh 6).
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Hinh 6. Két qua xac dinh vi nhua trong trdm tich duéi kinh hién vi huynh quang.

Hinh 7. V6i d6 phong dai 100x thé hién vi nhya dang manh (A) c6 chiéu dai 229,49 um; dang sgi
(B) ¢ chiéu dai 524,68 pum va dang hat (C) c6 chiéu dai 1 13,81um.
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Hinh 8. Két qua dinh danh vi nhya trong tram tich bang FTIR.

Nhom CH; kéo dai trong khoang budc song 2911-2846 cm™', bién dang udn & 1515
cm™! va cac bién dang khac déu c6 bude song tuwong tu nhu phd IR dic trung cia HDPE.
Phan tich thanh phan hat vi nhya bang kinh hién vi soi ndi cho thiy tong sb hat vi nhwa dao
dong trong khoang 2.873 dén 4.951 hat vi nhwa v6i gia tri trung binh 13 3.926 hat vi
nhya/kg tram tich. Tuong ty nhu thanh phan khéi lugng, su khac biét vé s6 lugng hat vi
nhua trong mdi trudng tram tich tai cung mot vi tri lay mau la khong dang ké. So sanh véi
cac khu vuc tuong tu tai Viét Nam, sé luong hat vi nhya trong tram tich song Sai Gon—
Pong Nai cao hon 6 rét.

3.3. Thanh phan s6 heong hat vi nhiea trong nuée va tram tich séng

So sanh mirc d§ nhiém ban vi nhya tai song Sai Gon-Dong Nai voi mot vai dia diém
khéc tai Viét nam (Tai Can gid trong moi truong tram tich 1a bai cat), kich thudc hat 0,3—
0,5 mm, hat vi nhya 0—666,7 hat vi nhua/kg [13] tai cura Ba lat 45-3.235 hat vi nhua /kg

[14].

Hinh 9. Mu vi nhya trong nudc trong tram tich tir kinh hién vi soi ni.

Két qua ving nudc mit, cac vi nhya co cic mau sic va hinh dang khac nhau, str dung
ludi c6 kich thude 16 300 um dé bat mau, dung dung dich Fe(Il) va H,O, d loai bé chit
hitu co dé phan hity, phan loai thanh phan kich ¢& va hinh dang bang kinh hién vi. Ldy mau
bang ludi trong 13 ngay lién tuc tai cau Tha Thiém, ldy mau tir 8:00 dén 15:00, chiéu dai
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bat mau 14 300 m. O nhiém vi nhya cao hon 3—5 lan so vdi cong bd trude day. Khao sat vi
nhua tai ngd ba Thanh da, vi tri hop luu kénh Thanh da va song Sai Gon ha ngudn. Két qua
phan tich vi nhya cho thdy sy ton tai chil yéu cia sgi va manh v& nhya véi nong do tir
228.120 sgi/m’ nudc dén nhiéu nhét 715.124 sgi/m® nudce va 11 dén 222 manh/1m? nudc.

4. Két ludn

Nghién ctru sy phat thai vi nhua trong nuwdc mit va tram tich song Sai Gon—Pong Nai
gop phin vao cong tac bao vé ngudn nudc. Tai nhimng vi tri 14y mau nghién ctu 13 nhitng
noi dong dan cu, c6 luong thai chat thai rdn 16n, ngd ba hay noi hop luu cia nhimg kénh,
song nho vao song Sai Gon—DPong Nai, da 1am cho myc dich van dé nghién ciru duoc sang
to (vi tri lay mau 2-SGL3, 3-SGL5, 6-SGL8, 9-SGL13, 10-SGL14, bang 1). Nghién cuu
con ldy mau nudc mit, mau trim t1ch xung quanh vi tri lay lay nude tho cia nha may xu ly
nudc sinh hoat trén song Sai Gon-Pong Nai ¢ d6 sau 4 m. Cac sb liéu nghién ctru cho thay
murc dJ phat thai vi nhya trén sdéng Sai Gon- Dong Nai ¢ dang manh, hat, dang soi vi nhya
cao hon cac nghién ctru trude tir 3-5 lan. Két qua phan tich nuéc mat c6 ham lugng vi nhwa
16n, ¢ tir 228.120 soi vi nhya/m? nude, nhiéu nhat 715.124 soi vi nhua/m3 nude. Khdi
luong hat vi nhua trong trim tich tai cac diém léy mau (1-SGSL2, 3-SGSL3, 5-SGSLS5, 7-
SGSL6, 9-SGSL13) dao dong tu 6,47+1,45 den 52,324+4,92 mg/kg voi gia tri trung binh
21,77+6,9 mg/kg. Phan bd khong dong déu vé sb luong, khdi lugng tai cac diém 13y mau,
(2-SGSL2, 4-SGSL6, 6-SGSL8). Xac dinh vi nhya trong nudc, tram tich séng Sai Gon
DPdng Nai budce dau cho thiy tién hanh thuan loi va c6 kha ning mé rong 4p dung cho cac
luu vuc song khac.

Dong gop cua tac gia: Xay dung ¥ tudng nghién ctru: H.P., HT.N.H.,, NL.N.T., D.V.D;
Lua chon phuong phap nghién ctru: H.P.,, HTN.H., NLN.T., D.V.D,, Phan tich mau:
HP., HTNH., NLN.T., T.G.H; Ldy mau: HP., HT.N.H.,, NLN.T., T.G.H; Viét ban
thao bai bao: H.P., H.-T.N.H.; Chinh stra bai bao: H.P., HT.N.H.,, NLN.T., b.V.D.

Loi cdm on: Nghién ctru nay duoc thuc hién dudi sy tai trg cua dé tai nghién ctu Vi nhya
trong nudc mat va tram tich song Sai Gon - Pong Nai, ciia Vién Phat trien Cong nghé Moi
truong va Tai nguyén nudc Pha My.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap 1o1 ich trong nhoém tac gia.
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Abstract: The Sai Gon—Dong Nai River, which provides up to 94% of raw water to
produce drinking and domestic water for the people of Ho Chi Minh City. This paper
presents a method of sampling at 18 locations (13 locations on the Sai Gon River and 5
locations on the Dong Nai River), analyzing microplastics in surface water and sediments.
Water sources are not only polluted by organic matter and physicochemical parameters but
also by microplastic emissions. The results showed the appearance of microplastics in the
form of thin, fibrous and microplastic particles from 0.1-5 mm in size. There were
228,120 fibers/m> of water to a maximum of 715,124 fibers/m® of water and 11 to 222
pieces/m? of water, in the sediment 6.47 + 1.45 to 52.32 + 4.92 mg/kg, an average of 21.77
+ 6.9 mg/kg. Of which PE 51.2%, PP 27.1%, PVC 13.4% and 8.3% are other plastics.

Keywords: Surface water; Sai Gon—Dong Nai River; Sediment; Microplastics.



