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Panh gia su phan b vi nhya trong tram tich tai ctra song Cai
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TOM TAT

O nhidm réc thai nhwa dic biét 1a cac hat vi nhya da gy ra nhiéu tac dong bt loi cho mdi tredng va cac
h¢ sinh thai cra song trong nhiig ndm gén day. Muyc dich cua nghién clru nay nhim danh gia sy phan bd
cua vi nhya trong mau trim tich l4y tai cira song Ca1 (Khanh Hoa). 06 mau trim tich dugc thu thap, chiét
xuét va phéan tich vi nhya bang kinh hién vi soi néi. Két qua cho thay vi nhwa c6 mit & tit ca cac vi tri
khao sat, v6i ndng do dao dong tir 548,6 dén 3018,3 MPs/kg trdm tich khé. Mau xanh dwong va hinh
dang manh chiém wu thé & cac miu, trong d6 dang manh c6 kich thude 50+150 um chiém ty 16 kha cao
1én t6i 46 va 67,44%. Tiép theo la mau tring (32,7%), xanh 1& (13 ,2%), mau d6 (7,2%) va cac mau khac
(0,7%). Kich thuéc vi nhya 50+150 pm chiém wu the tiép theo lan luot 1a cac kich thudc 20+50,
300+500, 150+300 va > 500 pum. Két qua nay chi ra ring dang c6 sy 6 nhiém ciia cac manh vun nhya tai
c4c cira song, ven bién tiém 4n nhiéu rui ro cho hoat déng vui choi giai tri ciia con ngudi va hé sinh thai
dia phuong.

Tur khéa: 6 nhiém vi nhya, cira sdng, tram tich, soi noi.

1. D3t vin dé

Su xuét hién cua vi nhya trong moéi trudng nude di duoce phat hién vao dau nhing nam 1970, tuy nhién
thuét ngir vé& vi nhya (microplastic, MP) méi dugc dé xuit vao nim 2004 va nhanh chong thu hiit sy quan
tam, cha y ciia nhiéu nha khoa hoc (Arthur va nnk, 2009) “Vi nhya” 13 cdc hat nhwa rat nho bé, co kich
thude tir 1 pm dén 5 mm (Andrady, 2011) véi nhiéu kiéu hlnh dang khac nhau nhu dang soi, dang manh
dang hat,... vi nhya duoc chia thanh 2 nhom: vi nhwa so cip va tha cip tuy thudc vao ngudn goc cua
chung. Vi nhya so cip (vi nhua nguyén sinh) la cac hat nhya duoc san xudt va sir dung truc tiép nhu
nguyén liéu tho trong san xuét nhya, hoic trong qué trinh san xuét hang tiéu dung co kich thudc hat tir
nano dén micromet (Maynard, 2006). Ching dugc dung trong cdc san phim m§ pham, chim soc sirc
khoé, chit tiy ruira, trong cong nghiép dong tau,... (Reddy va nnk, 2006). Vi nhya thi cAp la nhitng manh
nhya nhé ¢6 ngudn gbc tir sy phan hiy coa cac manh vun nhwa 16n hon, ca trén bién va trén dét lién. Theo
thoi gian, dudi tac dong cua cac qua trinh vat 1y, sinh hoc va hoa hoc c6 thé lam giam tinh toan ven vé
mit cAu tric ctia cic manh vun nhya, ddn dén sy phan hity thanh cac manh vi nhya c¢6 kich thude nhé hon
(Andrady, 2011).

Hién nay, vi nhya da dugc ghi nhan xuét hién & khap noi ca trén can va dudi nudc, ¢ ca Viét Nam va
trén thé gisi. Didu nay cho thiy nhya da duoc thai bo va phan hity khong dung cch vao hé sinh thai. Cac
dong song 1a noi déng gdp dang ké cho 6 nhiém nhwa & cac dai duong do két ndi cira séng voi bién. Tuy
nhién, dit liéu v& 6 nhiém vi nhua trong hé sinh thai nudc ngot nay con han ché. Hon nita, hoat dong dan
sinh ciing nhu cac hoat déng cong nghiép khac & khu vyc cira song, ven bién tiém 4n nhiéu nguy co tic
dong dén hé sinh thai, tich tu nhva va vi nhya vao 16p trAm tich day. Theo nghién ctru cua Jambeck va
nnk (2015), Viét Nam ding thir 4 trén toan thé gi6i trong viéc quan 1y yéu kém rac thai nhya va 55,9 triéu
dan séng trong ving duyén hai da thai bé ra bién khoang 0,28+0,73 triéu tin réc nhya mdi nam. Cac két
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qua nghién ciru vé thanh phﬁn, hinh dang va phan bé vi nhya trong trim tich tai cira song, ven bién & Viét
Nam hién con nhiéu han ché. Vi vay, nghién ctru nay dugc thuc hién nhdm danh gia hién trang vi nhya
trong trdm tich tai khu vuc cira séng Cai - Khanh Hoa dé b sung thém dit liéu hd tro cho cac bién phap
quan 1y méi truong, nhat 1a quan 1y 6 nhidm nhya va vi nhya.

2. Phwong phap nghién ciru
2.1. Khu vuc nghién ciru

Khanh Hoa 1 tinh ven bién, 13 trung tAm kinh té, chinh tri, vin héa, du lich ciia ving Duyén hai Nam
Trung B¢. Khanh Hoa khong ¢ sdng 16n chi c6 séng vira va nho, trong d6 song Cai Nha Trang la séng
16n nhét tinhvai chleu dai 84 km, dién tich luu vyc 13 1.732 km?2. Do chay qua nhidu khu vyc vé6i nhiéu
cac hoat dong kinh té - xa hoi khac nhau, nén luong chét thai tir cdc luu vuc nay dé ra ctra séng Cai ciing
rét 16n vé lwong va phic tap vé thanh phan Tai khu vue nghién ctru, cdc hoat dong giao thong thuy phuc
vu céc hoat dong du lich viing nhu danh bt thuy hai san ciing la mot ngudn phat sinh ra cac cht thai hitu
co vao moi trudng trong d6 co6 nhya, OCPs, PCBs,... 6 diém 14y mau tir diém giao glu’a song Kim Béng
v6i song Cai Nha Trang chay dén vé& phia vinh Nha Trang la nhirng dia diém c6 nhidu nguon thai hodc
hoat dong lién quan dén viéc x4 thai rac nhya va vi nhua dong thoi cling 1a nhitng dia diém co tlep nhéan
ngudn thai (Hinh 1 va Bang 1).

Tiis

Hinh 1. So @6 vi tri ldy mau tai civa séng Cdi (Khanh Hoa).

Bdng 1. Pdc diém vi tri ldy mau trong khu vuc nghién ciru.

STT | Khu vuc léy mau Ki hiéu mau MBS ta dac diém vi tri
| Gan CauNgoc | NTI1 (12015'41"B; | Hai bén 1a khu dan cu cia thanh phd, nuéc khong
Thao 109011'17"D) phén tang, noi tiép giap/giao nhau d6 vao song Cai.
Séng Kim Béng | NT2 (1201535"B; Xuflg qggnp 1a‘khu dzin cu s‘mhAsong,’l'a n(n’tlep’ nhe:m
2 . e oA . " nudc thai tir thanh pho do6 vao song Cai. Nudc c6 mau
giao voi song Cai 109011'10"D) N
den, mui hoi.
£ N NT3 (12015'32"B; | Hai bén l1a khu dén cu sinh sng, 1 bén Ia lang chai,
3| DocDoan Ket 109011'29"P) | bén con lai 1a ke song.
4 Gan cau Tran NT4 (12015'37"B; | Khu vuc nay la diém tiép giap cira séng Cai d6 vao
Phu 109011'52"D) vinh Nha Trang.
5| CiuxomBong | NTS (2015478 |12 B8 N i san va dan v 1 bé chi e din e
& 109011'1744"D) S : ’
sinh song.
6 Ciu Chim Pa NT6 (12015'46"B; | Khu vue nay c6 1 bén 1a khu du lich sinh thai, 1 bén 1a
109011'34"D) khu dan cu.

2.2. Phwong phdp ldy méu

MAu vi nhya trong tram tich dwgc 1iy theo phwong phép cua Lenaker va nnk (2019). 06 mAu trim tich
duoc lay bang gau Ekman- -Birge kich thudce 20 X 20 x 35 cm tai lop tram tich ting mat (0+25 cm). Gau
thu mau duoc neo vao thuyen & cac vi tri 1y mAu. Tai mdi vi tri ldy mau 3 1an vao cac thoi diém khac
nhau Iuc thoi gian tridu xudng, vao mua mua (thang 10 nam 2023). MAu thu dugc tron déu va cho vao lo
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thuy tinh, sir dung gidy nhom dé dong goi va bao quan lanh bang d4 gel trong hop lanh rdi dua vé phong
thi nghiém.

2.3. Phwong phdp phién tich vi nhya trong tram tich

Tai phong thi nghiém, miu sau khi bao quén & nhiét d6 4°C dugc ra dong vé nhiét do phong dé phan
tich va xac dinh hé sb khé kiét theo TCVN 6648:2000. Budc tiép theo, mau duoc sdy khé va sang qua ray
¢6 kich thudc tir 0,3+5,0 mm rdi can 100g mau khé cho vao cbc 600 ml. Cac miu duge séy kho thém mot
lan nira tir 20 dén 24 gio trong 16 siy ¢ nhiét d6 90°C. Sau d6 cac miu dugc dé kho ty nhién qua dém.
Sau khi séy trong 10, mdi mau dugc can lai dé ghi lai trong luong thuc ciia mau da séy va khong c6 su
thay d6i dang ké khéi lvong miu trudc va sau siy. Hon hop vi nhya-tap chét s& dwoc oxy hoa uét bing
peroxide (WPO) v6i sy hién dién cua xuc tac Fe(II) dé tiéu hity cac hop chit hitu co d& phan hiy. Chuin
bi 73,05g NaCl, Fe (IT) 0.05 M (Cho 3 ml axit sulfuric ddm dac vao 500 ml nudc cAt va 7,5 g
FeS04.7H,0) dé tach vi nhua. Hon hop miu d3 oxy héa uét s& duoc cho vao dung dich mudi bdo hoa
NaCl hay Nal (tuy thudc vao ty trong ciia nhya cin tach) dé tach vi nhwa ra theo nguyén 1y tuyén nbi.
Phén vi nhya ndi s& dwoc thu vao dung cu tach ty trong véi giéy loc 0,3 mm, lam khé ty nhién. Vi nhya
sau ciing s& duoc cin dé x4c dinh ham luong vi nhya c6 trong mau vi nhua- -tap chét ban diu. Cu01 cung,
mau s& duoc dua vao kinh hién vi soi ndi dé x4c dinh hinh dang, kich thuéc, s6 lwong va mau sic cia vi
nhua cé trong mau.

2.4. Théng ké va xir Iy 56 liéu
Céc sb lidu nghién ctru duoc thdng ké va xir Iy bing phin mém GraphPad 6; Excel 2010.

3. Két qua va thio luin
3.1. Két qud phan loai vi nhwa theo mdt do

Mat d6 vi nhya trong tram tich tai khu vuc nghién ctru dugc thé hién trong bang 2. Ca 6 vi tri thu mau
déu xudt hién vi nhya va mat do vi nhua dao dong tir 540,6 dén 3010,2 MPs/kg. Lugng vi nhua thép nhét
ghi nhan tai vi tri NTS (540,6 MPs/kg) trén nhanh Xom Béng - Cu Lao va cao nhét 1a NT3 (3010,2
MPs/kg) trén nhanh Ha Ra. C6 thé thdy, vi nhya trong tram tich trén trén nhdnh Ha Ra cao hon nhiéu so
v6i trAm tich trén nhanh Xom Bbng — Cti Lao. Nguyén nhan do trén nhanh Ha Ra c¢6 séng Kim Bdng d6
vao tai vi trf NT2. Sy xut hién vi nhya trong trAm tich tai coa song Cai - Nha Trang co thé do hoat dong
dan sinh, kinh doanh dich vu hai bén b song va hoat dong lang nghé Gém Lu C4m thai vao méi truong
nudc song.

Bdng 2. 86 heong vi nhya trong tram tich tai cira séng Cai (Khanh Hoa).

STT Ki hidu mau S lwong vi nhira (MPs/kg)
1 NT1 630,5
2 NT2 2280
3 NT3 30102
4 NT4 2660
5 NT5 540,6
6 NT6 930,5
Téng 10051.8

3.2. Két qud phin logi vi nhya theo kich thuwéc

Két qua phan tich kich thudc vi nhya bang kinh hién vi soi ndi da ghi nhan c6 05 nhom kich thudc
gom 20+50, 50+150, 100300, 300500 va >500 um (Bang 3).
Bdng 3. Kich thude vi nhia dwoe phdt hién trong tram tich tai cira séng Cdi (Khanh Hoa).

Vitri 20+50 um 50+150 ym 150+300 pm 300+500 pm >500 pm Tong
NT1 93,5 438,9 0 48,7 494 630,5
NT2 895,2 844.5 293 148 99,3 2280
NT3 1085,6 1580,3 294,6 49,5 0 3010
NT4 973,2 1310,5 237,7 138,6 0 2660
NT5 2932 147,6 49,9 49,9 0 540,6
NT6 194,5 539,2 147,5 49,3 0 930,5
Tong 3535,2 4861 1022,7 484 148,7 10051,8
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Vi nhya kich thuéc trong khoang 50+150 pm chiém ty 18 cao nhit, tiép theo 1a cac kich thude 20+50;
300+500; 150300 va > 500 pum. Mot sb diém nhu NT1 khong xuét hién vi nhya c6 kich thude 150300
pm. Céc vi tri NT3, 4, 5, 6 khong ghi nhén su xuét hién coa vi nhya ¢ kich thude > 500 pm. Két qua trén
cho thiy vi nhira ngay cang c6 xu huéng phan huy thanh kich thudc nhé hon, d& dang thdm nhap sdu rong
gdy tac dong 16n ddi voi con ngudi va hé sinh thai thity sinh khu vuc ven bién.

3.3. Két qua phan logi vi nhwa theo hinh dang

Két qua phan loai theo hinh dang da ghi nhan cac hinh dang khac nhau bao g6m dang s¢i, dang hat,
dang manh va cac dang khac. Hinh 3 thé hién cac loai hinh dang vi nhya trong trAm tich tai cira song Cai
(Khanh Hoa). Vi nhya dang manh chiém ty 1€ cao nhét va dat 67,44%; dang sg¢i va dang hat chiém ty 1&
thép hon, c6 gia tri lan lugt 1a 29,2% va 3,30%. Cac vi nhua dang khac chiém ty 1& thdp nhét khoang
0,08% téng s6 vi nhwa dugc tim théy.

3.300% 080% = Mau khac
A000— Mau Trang
m Mau dd
g’ 3000 mm WMau xanh la
i mm au xanh duong
=
67.440% g 20007
=
“ 1000
o=
NT1 NT2 NT3 NT4 NT5 NTé
Minh =Soi =Hat =Khic Vit
Hinh 3. Ty ¢ trung binh hinh dang vi nhya trong Hinh 4. Ty ¢ mau sdc vi nhia ciia cdc mau mau
mau tram tich & cira séng Cdi (Khdnh Hoa). tram tich thu dwoc tai cira song Cai (Khanh Hoa).

3.4. Két qua phén logi vi nhwa theo mau sic

Phan loai theo mau sic cho théy vi nhya mau xanh duong ghi nhan gia tri trung binh 1a 46,1%, chiém
ge‘in mot ntra s6 vi nhya duge tim théy. Tiép theo la mau tréng v6i 32,7%; mau xanh 14 13,2%; mau do
7,2% va cudi cing 1a mot s6 mau khac chiém 0,7%. Ciing nhu hinh dang vi nhua, két qua phan tich thong
ké cho théy ¢ sy khac biét v& mau sic vi nhya trong 6 mau khdo sat, mau séc cua vi nhya du kién s&
cung cip thong tin v& cac ngudn ban diu cia chung (Hinh 4).

3.5. Thdo lugn

Két qua trong Bang 2 cho thiy sb lugng vi nhua dugc phat hién trong tat ca cic mu trdm tich va co sy
khac nhau dang ké gitra cac vi tri 1dy mau trén 2 nhanh song Cai (Nhanh Ha Ra tir vi tri NT2 dén NT3) va
nhanh Xém Boéng - Cti Lao (tir vi tri NT5 dén NT6), vi tri NT1 diém ndi giita hai nhanh trén va NT4 la
hop ctia hai nhanh trén. Két qua nay ciing pht hop véi dic diém dia 1y, vi tri va sinh vat canh xung quanh
song c6 dan cu sinh sdng va ¢6 cic hoat dong dich vy, san xudt. Mot s6 cong bd trude ddy ciing ghi nhan
két qua twong tw, Dian va nnk (2022) cling ghi nhén mat do vi nhya & ctra séng Sado (BS Pao Nha)
(1042,8 + 430,8 MP/kg) cao hon so v6i tit ca cac vi tri 14y mAu ven bién (52,9 £ 31,9 MPs/kg). Tir cira
song cang di siu vao trong dat lién mét d6 vi nhya cang ting lién quan mat thiét &én cac hoat dong cia
nguoi dan hai bén bo séng.

S6 liéu hinh dang va kich thuéc thu duge ciia vi nhwa trong cac mau trim tich cho thiy sy khong dong
nhét tai cac vi tri khao sat. Dang manh va dang soi chiém sb luong nhiéu nhét, tiép theo 1a dang hat va cac
hinh dang khac gin nhu khéng xuét hién. Phin 16n vi nhwa thu dugc ¢6 kich thude 50+150 pm, tuy nhién
mét vai vi tri khong ghi nhan xuét hién vi nhya & kich thude > 500 pm nhu: NT3, NT4, NT5, NT6; NT1
o kich thude 150+300 um (Bang 3). Két qua nay cho thiy 6 nhiém vi nhya da d1en ra ¢ khu vuc nghién
clru trong thoi gian dai, khi ton tai lau trong méi tredng dudi tac dong cia cac yéu td nhu ning, gio, tia
UV,... cac vi nhya 16n s€ bi phan huy thanh cac vi nhya ¢6 kich thude nho hon nita. Cac vi nhya véi kich
thudc nho nhu vay s& duge van chuyén di xa hon béi gio va nude, lam ting kha ning hap thy cic chit
d6c hai ciia sinh vat bién khi an phai do chung lo Ling trong méi trudng nude.
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Hinh 5. Mt s6 hinh dnh vi nhwa dwoc ghi nhan trong méu tram tich tai cira song Cai (Khanh Hoa).

Céc vi nhya dugc tim thiy trong nhidu méau Séc khac nhau (tréng, xanh 14, xanh duong, d6 va mau
khac) (Hinh 4). Vi nhya mau xanh duong chiém gin mot nira s0 hat dugc tim thay (46%). Tlep theo 1a
mau trang chlem 32,7%, ngoai ra con mau do, xanh l4,... Mau sac clia vi nhya du kién s& cung cap thong
tin vé cac ngudn ban diu cua ching va 1a mét yéu té quan trong cin duge luu y y visinh vat d& nham 14n vi
nhya véi thire an cua ching. Vi dy, cac manh nhya dugce nhuém céd thé 1a két qua cuia cac vat liéu dong
g6i (Andrady va nnk, 2011) va céc cac hat vi nhya dang vién mau c6 thé c6 ngudn gbc tir cic san phim
my phim (Fendall va nnk, 2009). Ngoai ra mét s6 vi nhya khong mau hodc trong subt c6 thé bi bo qua
trong qua trinh chiét xuét hodc nhan dang.

Hién nay, vi nhya dugc phan tan rong khip moéi truong nude, trdm tich va sinh vat. Sy hiéu biét vé sy
phan b va tich tu cua dang 6 nhidm nay la rit quan trong dé danh gia rai ro méi truong. Co nhidu
phu(yng phap phan tich vi nhya nhu st dung kinh hién vi soi ndi, kinh hién vi huynh quang hay phé hong
ngoai FTIR,... Ciing c6 nhing nghién ciru két hop nhiéu phuwong phap, trong d6 FTIR la phuong phép
thuong duogc sir dung dé phan tich thanh phan polymer trong ting mau. Vi thé, trong cac nghién ctru tiép
theo nhom tac gia s& phan tich dy du hon dé c6 duwoc bo dir litu diy du bd sung vao ngudn dit liéu con
thiéu hut v& vi nhya tai khu vuc cua song. Bén canh do, can c6 cac chinh sach quéan 1y hop 1y vé viée
tuyén truyén ciing nhu st dung cac san phdm nhya trong cudc sdng hang ngay, van chuyén,... nhim han
ché 6 nhiém vi nhya trong h¢ sinh thai.

4. Két luin

Két qua phan tich mat d9, déc trung cta vi nhya tai 6 vi tri tai ctra song Cai (Khanh Hoa) cho théy vi
nhya xuit hién & tit ca cdc miu va co su khong d(“)ng nhit vé& mat do. Cac hat vi nhua c6 kich thude nho,
dang sgi va dang manh chiém da sé trong cac mau tram tich. Trong céac méau dugc phan loai, mau xanh
duong 13 mau phd bién nhét, tiép theo 13 mau tring, xanh 14, mau d6 va cac mau khac. Két qua nghién
ctru cling cho théy cac hoat dong dan sinh va déc trung dia 1y anh huong dén mat do xuat hién vi nhya.
Can nghién ctru sau hon dé hiéu cac co ché phan b, tich tu va thanh phan polymer cta vi nhya ciing nhu
tac dong ciia chiing véi sinh vat sinh séng trong méi trrdng trim tich nham ngin ngira, giam thiéu nhirng
tac déng tiéu cyc ciia chung dén hé sinh thai va stc khoe con nguoi.

Loi cam on

Bai bio nay 1a két qua ciia dé tai KC562, ma s6 DTDL.CN-53/22 “Nghién ctru, danh gia sy tich tu va
tdc dong cua vi nhya (Microplastic) dén hé sinh thai ctra song ven bién Nam Trung B9”. Tap thé tac gid
chan thanh cam on By Khoa hoc va Cong nghé da cap kinh phi dé thuc hién dé tai va bai bao nay.
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ABSTRACT

Assessment of the microplastic distribution in sediments at Cai River
estuary (Khanh Hoa)

Ta Le Dang Khoi!, Nguyen Thi Thanh Hoai?, Le Hung Phu?, Tran Anh Quan*, Hoang Van Luong*, Vu
Ngoc Toan®, Tran Thi Thu Huong* ¢
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Plastic waste pollution, especially microplastics, has caused many adverse impacts on the environment
and estuarine ecosystems in recent years. The purpose of this study was to assess the distribution of
microplastics in sediment samples taken at the Cai River estuary (Khanh Hoa). 06 sediment samples were
collected, extracted and analyzed for microplastics using a stereomicroscope. The results showed that
microplastics were present at all surveyed locations, with concentrations ranging from 548.6 to 3018.3
MPs/kg dry sediment. Blue color and fragment shape dominated the samples, in which fragments with a
size of 50-150 pm accounted for a high proportion up to 46 and 67.44%, respectively; followed by white
(32.7%), green (13.2%), red (7.2%) and other colors (0.7%). Microplastics of 50+150 um size are
dominant, followed by sizes 20+50, 300+500, 150+300 and > 500 pm, respectively. This result indicates
that there is pollution of plastic debris in estuaries and coastal areas, posing many risks to human
entertainment activities and local ecosystems.

Keyword: microplastic pollution; estuary; sediment; stereomicroscope.
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