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Tom tit:

O nhiém vi nhua trong méi troeong dang la van aé dugc the gidi va Viét Nam quan tam, dac biét dbi véi moi truong
ven bién. Nghién ciru dwoe thue hién voi dbi tuong la trAm tich tai 3 bai bién ¢ Pa Ning la My Khé, T20 va Son
Thiy. Viéc phan tich dinh tinh va dinh lwgng vi nhwa dwoc thwe hién bang hé thiét bi kinh hién vi ghép ndi véi
quang pho hong ngoai chuyen hoéa Fourier (uFTIR). Quy trinh phan tich da dugc ap dung thich nghi véi diéu kién
tai phong thi nghlem gom 5 buéc: (1) Lam khé va dong nhat mau; (2) Lam sach miu; (3) Tach vi nhya bing tuyen
ndi; (4) Loc lay vi nhua; (5) Pinh lwgng va nhan dang vi nhua. Két qua cho thiy, mat dd vi nhua tong s6 ¢ 3 bii bién
Son Thity, T20, My Khé lan luwot 1a 1.460+758, 1.799+370 va 29.232+2.577 manh/kg tram tich khd. Vi nhua dwoc
phan loai theo cac kich ¢& khac nhau, trong dé, loai ¢é kich thuéc nhé hon 150 pm chiém ty 1¢ 16n nhat: 77,83% &
Son Thity, 87,96% & T20 va 65,91% é& My Khé. Thanh phin héa hoc ciia vi nhwra véi cac loai polymer khac nhau di
dwgce xac dinh chinh xac, trong d6 3 loai polymer PTFE [Polytetrafluoroethylene (Teflon)], EVOH (Ethylene vinyl
alcohol) va PA [Polyamide (Nylon)] chiém wu thé trong cac miu. Két qua so' bd vé dic tinh ciia trim tich tai 3 bai
bién & Pa Niing 1a co sé cho nhirng nghién ctru tiép theo vé rac thai vi nhwa ¢ dai ven bo, ngoai khoi va cac mau lién
quan khac dé dua ra két luin vé nguon géc 6 nhiém vi nhya trong thiiy quyén ven bién Viét Nam trong twong lai.

Tir khéa: quy trinh phén tich vi nhya thich nghi, rac théi vi nhya, tram tich bai bién.

Chi sé phén logi: 1.5

Theo dinh nghia, vi nhua la cac tiéu phﬁn nhya véi ban
chét 1a céc polymer tong hop dang rin khong tan trong nudc
c6 kich thude nho hon 5 mm xubng téi vai micromet [1].
Vi nhya dd va dang dwoc cho 1a dbi tugng gay 6 nhiém moi
trudng mang tinh toan cau va dang bao dong boi su tich tu
rong rdi cua chung trong mdi trudng nudc ngot, nudc bién,
tram tich va sinh vat thuy sinh [2-5]. V& ban chat, ngoai thanh
phin nén 1a cac polymer, vi nhya con chira nhidu héa chat doc
hai di kém nhu cac chét hoa déo, chét tao mau, chat Chéng Oxy
hoa va cac phu gia... do d6, chiing s& 1a ngudn gy 6 nhidm khi
xam nhap vao cac chudi thirc dn, d& anh hudng dén moi truong
thuy sinh va suc khoe con nguoi.

Su c6 mat cua rac thai vi nhya trong moi truong bién c6
ngudn chinh 1a 6 nhidm tir dat lién. Do viy, viéc xac dinh
ddc tinh cta réc thai vi nhya trén bai bién c6 thé dugce coi la
bang chimng hitu ich cho viéc dinh hudng céc nghién ciru vé 6
nhiém vi nhya trong méi truong bién, bao gdm ca trong nudc
bién, tram tich d4y bién, ciing nhu hé sinh thai ven bién, dong
thyc vat thuy sinh va ddy chuyén thirc an [6-10]. Cac dic tinh
cua vi nhya duoc quan tam la mat dg, kich ¢, mau sic (den,
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xanh, tréng, dd...), hinh dang (dang manh, soi, hat hodac mang
mong...) va thanh phan héa hoc cia polymer nhu Polystyrene
(PS), Polypropylen (PP), Low density polyethylene (LDPE),
High density polyethylene (HDPE), Polyvinyl chloride
(PVC), Nylon... ¢6 thé dwoc xac dinh bang cac phuong phap
phan tich khac nhau.

Viét Nam duoc xac dinh 1a quoc gia phat thai nhwa 16n thi
4 trén thé gioi voi khoang 0,28-0,73 trigu tan nhuya thai vao
mbi truong bién hang nim [11]. Két qua khao sat nam 2019
cta T chirc Bao ton thién nhién québc té (TUCN) Viét Nam va
Trung tim HO tro phat trién xanh (Greenhub) cho thiy, rac thai
nhua chiém 92,2% s6 lugng va 64,8% khoi lugng trén tong
s réc thai duoc thu gom trén céc bai bién cua Viét Nam [12]
Trong 28 thanh phd ven bién ¢ nudc ta, Da Néng ndi tiéng vé
phat trién du lich bién v6i dudng bo bién dai hon 90 km cing
nhiéu bii bién dep. Vi toc do do thi hoa nhanh va sy gia ting
cta cac hoat dong phét trién kinh t& da khién thanh phd phai
chiu nhiéu 4p lyc vé méi truong, trong d6 ¢ ca 6 nhiém rac
thai nhua.

Thuc t& cho théy, mic di van dé 6 nhiém vi nhua dang
rat dugc quan tam nhung s6 lugng nghién ctru da thuc hién



s Khoa hoc Tu nhién

Characterisation of microplastic debris
in beach sediment of the coastal zone in
Vietnam: A preliminary study in Da Nang

Van Manh Do"*, Thi Thom Dang"?,
Xuan Thanh Thao Le', Duy Thanh Nguyen?,
Duc Long Huynh', Thi Linh Nguyen', Thi Thuy Linh Doan’,
Dinh Ngo Vu®, Hong Anh Duong*, Hung Viet Pham*

Institute of Environmental Technology, VAST
’Graduate University of Science and Technology, VAST
3Viet Tri University of Industry
“University of Science, Vietnam National University, Hanoi

Received 1 September 2021; accepted 12 October 2021
Abstract:

Microplastic (MP) pollution has become a global concern
and a hot issue in Vietnam, especially along the coastal
hydrosphere. Theinvestigation was carried outby collecting
the sediment samples from three typical urbanised
beaches in Da Nang: My Khe, T20, and Son Thuy. The
qualitative identification and quantitative analysis of MP
samples were conducted using micro-Fourier-transform-
infrared spectroscopy (uUFTIR). A tailored analysis based
on adaptation procedure of well-known ones was applied
including 5 steps: (1) Drying and homogenising sediment
sample; (2) Digestion and cleaning sediment sample; (3)
MPs separation by the flotation; (4) MPs sample filtration;
(5) MPs quantification and identification. The obtained
data showed that the abundances of MPs at three beaches
of Son Thuy, T20, and My Khe were 1,460+758, 1,799+370,
and 29,232+2,577 items/kg dry sediment, respectively.
MPs were classified by different sizes, in which the one
with sizes being smaller than 150 pm was accounted for the
highest proportion of 77.83% at Son Thuy, 87.96% at T20,
and 65.91% at My Khe beach. The chemical composition
of MPs with various polymers was precisely identified, in
which three dominant polymers were determined as PTFE
[Polytetrafluoroethylene (Teflon)], EVOH (Ethylene vinyl
alcohol), and PA [Polyamide (Nylon)]. Preliminary results
of MPs analysis in sediment samples of the three selected
beaches in Da Nang can be interpreted as a solid basis for
further investigation of MP debris in the shoreline, offshore,
and other related samples towards conclusions about the
sources of MP pollution in the marine environment in
Vietnam’s coastal hydrosphere in future.

Keywords: beach sediment, microplastic debris, tailored
analytical adaptation procedure for microplastics.
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van con han ché, boi day la véan d& méi, thiéu trang thiét bi va
phuong phap phan tich vi nhya chua dugc hoan thién. Trong
nghién ciru nay, trén co s tham khao dit ligu tir cac cong trinh
cong bb trén cac tap chi co uy tin, nhom nghién ctru da lua
chon cac diéu kién phul hop dé dua ra mot quy trinh phén tich
vi nhya trong tram tich v6i 5 budc, bao gdbm cac cong doan xir
Iy mau va nhan biét dinh tinh c4u trac héa hoc cac hop chit
polymer ciing nhu phén tich dinh lwong cac mau vi nhya béng
ky thuat phan tich hinh anh trén co sé st dung hé thiét bi kinh
hién vi ghép ndi voi pFTIR. Quy trinh nay da dugc ap dung
cho viée xdc dinh mot s ddc tinh ciia vi nhya trén bai bién
Da Ning, dong gop vao cac nghién ctru ban dAu vé rac thai vi
nhya tai Da Nang, dong thoi gop phan dinh hudng nghién ctru
vé& vi nhya trong moi trudng bién & Viét Nam néi chung.

Noi dung nghién ciu
Doi twong va pham vi nghién ciru

Céac miu trim tich dugc ldy tai 3 bii bién My Khé, T20 va
Son Thuy cua Ba Ning trong thang 3/2021 d& phan tich mat
d6 vi nhya tong so, kich ¢& va thanh phan hoé hoc ctia vi nhya
theo quy trinh phan tich vi nhya thich nghi trong nghién ctu
nay. Cac vi tri ldy mau vi nhua trong trim tich tai 3 bai bién
duoc minh hoa ¢ hinh 1.

Hinh 1. Cac vi tri lday mau tram tich bai bién tai Da Nang.

Phwong phap nghién ciru

Mau trAm tich bai bién dé phan tich vi nhya duoc 1iy theo
phuong phap tham khao tir mot s tai lidu: huéng dan ciia Co
quan Quan 1y khi quyén va dai duong qudc gia Mj (NOAA)
[13]; cac nghién cuu cta Frias va cs (2018) [1], Sartain va cs
(2021) [14] va dugc dleu chinh dé phu hop voi diéu kién thyc
té tai cac khu vuc lay mau. Khu vyuce ldy mau dugc chon bing
cach danh dau mot dudng cit ngang c6 chiéu rong 100 m,
song song vdi duong bo bién. Cac mau duoc thu thap doc theo
duong bo trén (triéu cao), dudng bo giira (tridu giita) va dudng
mép nude (triéu thap). Mdi duong ké nay dwoc chia thanh 4
khoang cach bang nhau (hinh 2). Mu tram tich bai bién dugc
thu thap bang xéng kim loai. Tai mdi bai bién, mau don dugc



ldy ngau nhién trong 3 khoang chia thugc 3 dudng tricu theo
dién tich 1y mu trong khung inox c6 kich thuéc 50x50 cm, &
d6 sau 0-5 cm tai 4 goc va diém giao nhau cia hai dudng chéo,
5 mau don néu trén duge tron déu s& tao ra mot mau to hop
khoang 1.000 g. Ctr nhu vay, mau t6 hop cudi cung dugc liy
tai 3 duong tridu va tron déu lai v6i khbi lugng khoang 1.000
g s€ dai dién cho khu vuc duge léy mau. Mau duoc bao quan
trong lo thuy tinh Duran (Bic) 1.000 ml ¢6 dan nhéan miu va
mang vé phong thi nghiém phan tich. Lay lap lai 3 1an miu t6
hop tai mdi bai bién voi khoang cach 200 m doc theo duong
bo tai bii bién d6. Tai phong thi nghiém, trudc khi phan tich,
mau tram tich duoc lam kho theo tidu chudn hoa khéi luong
tram tich [1, 13], mat d6 vi nhya trong tram tich bai bién duoc
tinh theo khdi lwong trim tich kho (manh vi nhya/kg tram tich
kho). Cac mau duoc phan tich voi d¢ 1ap lai 3 1an nhim dam
bao tinh dai dién cho két qua nghién ctru cia mdi khu vyc liy
mau. Nhu vy, téng s mau vi nhya dugc phén tich 1a 27 (3
mau/bai bién x 3 1an x 3 bii bién).
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Hinh 2. Danh d4u cac diém ldy mau tai mai vi tri nghién ciru.

Quy trinh xtr Iy miu bao gdm cac budc: lam sach, tach
bang tuyén ndi, loc liy vi nhya dwoc xdy dung thich nghi trén
co SO téng hop theo tai liéu tham khao [5, 15-17], lya chon va
thir nghiém véi cac mau thuc té. Mau vi nhua sau xit ly dugc
phén tich bang kinh hién vi hong ngoai Micro-FTIR Nicolet
iN10 MX (Thermo Fisher Scientific, Hoa Ky) tai Truong Dai
hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Noi dé xac dinh
mat do téng s, kich ¢& va thanh ph?m héa hoc cua vi nhya.

Kiém sodt chit lwong (QA/QC)

D¢ tranh 6 nhiém vi nhya trong qua trinh xtr I va phan tich
mau, cin phai tudn thi nhimg nguyén tic lam sach khu vuc
lam viéc bang con trude khi thyc hién quy trinh, mang quan
4o bong va gang tay nitrile trong phong thi nghiém; str dung
thiét bi va vét chira bang thity tinh hodc kim loai dé lay mau va
phén tich, x4c dinh vi nhya trong phong kin ¢6 che chan, nudc
cat va céac dung dich hoa chét dugc loc qua mang loc ¢& 0,22
um (MCE, Membrane Solutions, My) trudc khi sir dung; kiém
tra sw xuat hién vi nhua trong khong khi béng cach dat 1 mang
loc thuy tinh (loai str dung cho bd loc chan khong, GF/A 1,6
pum, duong kinh 47 mm, Membrane Solutions, My) vao dia
petri, m& nip. Thao tac nay dwoc thyc hién dong thoi khi phan
tich vi nhya trong cdc mau [1, 5]. K&t qua thi nghiém cho théy,
khong c6 vi nhya nao dugc phat hién trong cac mang loc nay.
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Pé danh gia hiéu qua thu hdi cua quy trinh dé xudt trong
nghién ctu nay, 20 hat vi nhya PE va PVC (Sigma - Aldrich,
M§) kich thudc khoang 1 mm di dwoc tron 3 mau tram tich ldy
tai 3 bai bién v6i khdi luong khoang 100 g trdm tich/mau. Cac
mau tron sau d6 duoc phan tich theo quy trinh thich nghi dé
Xudt. Ty 1¢ thu hdi cua cac vi nhua chuén 1an luot 14 95,0+7,1
va 90,0£0,0%. Két qua nay cho thiy, kha nang thu hdi vi nhya
hiéu qua tr quy trinh dugc st dung trong nghién ctu nay
trong ty nhu nghién ctru cua Wu va cs (2020) [18].

Xir Iy 56 ligu

Toan bo két qua cua qué trinh thyc nghiém déu duoge
1éy gid tri trung binh, 13p lai 3 lan va xir ly bﬁng phﬁn mém
Microsoft Excel 2016. Phuong phép phan tich phuong sai mot
yeu t6 (Oneway Anova) dugc st dung dé kiém tra sy khac biét

vé& mat d¢ vi nhya giita 3 bii bién vai sy khac biét co ¥ nghia
thong ké khi p<0,05.

Két qua va thao luan

Quy trinh thich nghi phin tich mdu vi nhwa trong tram
tich bi bién

Quy trinh phén tich mau vi nhwa trong trdm tich bai bién
gom 5 bude: (1) Lam kho va dong nhat miu trim tich; (2)
Lam sach mau; (3) Tach vi nhya bé“mg tuyén nbi; (4) Loc l?iy vi
nhua; (5) Pinh lwgng va nhan dang vi nhya.

Lam khé va dong nhdt mau tram tich: mau tram tich bai
bién dwoc 1am kho trudc khi phéan tich nhu sau: can chinh xac
100 g méau tram tich sau khi d4 loai bo phan rac th, mau cén
dugc siy kho ¢ nhiét do 55-60°C trong vong 48-72 gid trong
ti say DX402 (Yamato, Nhat Ban) dén khdi luong khong doi.
Mt nhiét va thoi gian siy mau nay khong 1am anh huéng dén
hinh dang va tinh chit cua vi nhua trong mau [4]. Vi nhiét
d6 sdy cao hon, co thé kich thich qua trinh 6xy hoa nhiét cua
vi nhya, c6 thé anh huong dén pho hong ngoai, mat do hat..
[2]. Khi du thoi gian va can dén gia tri khong d6i, mau duoc
lyu gitt & nhiét do phong, trong binh hut am. Sau d6, dong
nhat mbi mau 10 g dugc can bang can phan tich (AND-Japan/
HR-202i, Nhat Ban) c6 d9 chinh xac 0,1 mg va dung trong
cde thiy tinh chiu nhiét 1.000 ml (Duran, Ptrc) c6 dén nhin dé
thyc hién bude tiép theo.

Lam sach mau: cic mau tram tich bi bién c6 chira nhicu
vét chét hitu co, bude lam sach duge thuc hién dé loai bo cac
chét hiru co, cac tap chat gdy sai s6 cho viée dinh lugng vi
nhya. Dé 1am sach mau cho phén tich nhya, ¢6 hai phuong
phap dugc su dung la phan hay b?mg enzyme va hoa hoc.

Khi phan hity biang enzyme, mau chtra vi nhya dugc xir Iy
béng mot phitc hop cac enzyme (chitinase, proteinase, lipase,
amylase) dé loai bo cac chat hitu co (carbohydrate, protein,
lipid), trong khi cdc manh vi nhya khong bi anh hudng [19].
Tuy nhién, viéc bdo quan va nhi¢t d§ phan img cua enzyme
can thiét phai kiém soat nghiém ngat. Hién nay, gi4 thanh ciia
cac enzyme thuong mai do cac hing cung cap con kha cao nén
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viéc dung phuong phap nay dé 1am sach mau vén luén dugc
can nhac va cdi tién, ddc biét 1 viéc danh gia 6 nhiém vi nhya
cho cac mau sinh hoc nhu hau, so, c4... Do d6, phuong phap
nay khong nhét thiét phai sir dung cho phan tich vi nhua trong
mau tram tich.

Trong phuong phap phan huy hoa hoc, mau chira vi nhya
c6 thé dugce xir 1y voi cac hoa chat khac nhau nhu dung dich
30% H,0, hodc H 0O, két hop v6i H,SO,. Nhiéu nghién ctru cho
théy, H SO va HNO ¢6 thé pha huy hmh théi cua vi nhua [4,
17]. Hleu qua xu ly chat hitu co boi cac axit, kiém khac nhau
1a thdp & nhiét 6 phong khi lwong 16n céc chit hitu co van
con lai sau qua trinh xir ly. Viéc st dung thém Fe* két hop voi
H,0, s& hiéu qua hon dé pha hity cac chét hitu co hdn tap trong
mau V1 nhya cén phan tich boi co ché 6xy hoa manh ciia phan
g Fenton khi két hop Fe** voi H,O, trong diéu kién dudi

70°C ma khong anh huong dén hmh thal va viéc nhén dang
ph6 hong ngoai ctia vi nhya khi phan tich polymer [20, 21].
Do vay, nghién ctru nay da Iya chon, st dung két hop Fe** véi
H,O, trong budc lam sach méu dé phan huy céc chat hitu co.

Téch vi nhiwa bang tuyén néi: cac mau trim tich thuong
chira nhiéu vt chat gy anh huong toi qué trinh dinh lugng
va nhan dang vi nhya [22]. Su khac nhau vé ty trong trong
mau c6 thé sir dung dé phan tach vi nhya (d=0,80-1,45 g/ml)
tir tap hop vat chit cta tram tich (2,65 g/ml). Vi vdy, viéc tron
mau trim tich véi dung dich mudi ty trong cao c6 thé lam vi
nhua ndi 1én bé mat dung dich va tach ra dugc. Dung dich
mudi duoc ding phd bién 1a NaCl (d=1,2 g/ml) [4]. Tuy nhién,
cac loai vi nhya co ty trong cao hon chira polyvinyl chloride
(d=1,16-1,58 g/ml), polyformaldehyde (d=1,41-1,61 g/ml),
polyethylene terephthalate (d=1,38-1,43 g/ml) khong thé tach
dwoc bang dung dich NaCl [23]. Quy trinh tir tai liéu [15, 16]
cung str dung dung dich NaCl (d=1,2 g/ml) cho muc dich tach
vi nhya bang tuyén ndi, tuy nhién van khong tach duge chinh
xac luong vi nhya ra khoi cat [24, 25]. Nhiéu nghién ctru da
thao luan va danh gid uu va nhuoc diém khi ding cac dung
dich CaCl, (d=1,3 g/ml) Nal (d=1,8 g/ml) ZnCl, (d=1,6 g/ml)
cho muc dlCh tach vi nhwa bang tuyén ndi. Mot s6 nghién clru
dung két hop NaCl va Nal cling dat dugc ty 1€ tach chiét vi
nhua cao, tuy nhién Nal c6 gi4 thianh cao. Mot s6 nghién ctru
da str dung dau canola véi nude dé loc hodc dau olive két hop
voi NaCl. Dya trén cac danh gia vé wu, nhuge diém cia viée
stt dung céac dung dich co ty trong cao néu trén, nghién ctu
nay da lya chon va lam thyc nghiém véi dung dich NaCl 5,33
M (d=1,2 g/ml), ZnCl, 5,64 M (d=1,6 g/ml) theo ty 1¢ 1:3. Két
qua cho thay, vi nhua trong mau trim tich duoc tach véi hiéu
qua 96-100% dbi vai loai co kich thuge 1-5 mm va 96% véi
loai <1 mm, it gdy doc hai cho moéi truong va con nguoi [26].
Sau budc ndy, phan dung dich ndi bén trén s& dwoc chuyén
sang budc loc léy vi nhua.

Loc lcfy vi nhira: mau tram tich sau khi duoc tach vi nhua
bé’lng tuyén ndi néu trén duoc loc léy vi nhya béng bo loc chan
khong Duran st dung mang loc bang soi thuy tinh Whatman,
GF/F 0,47 pm, duong kinh 47 mm. Mang loc chua vi nhya

TAP CHI

HOA HOC

ONG NGHE |e Nam 63(11DB) 11.2021

dugc bao quan riéng 1& timg mau trong phong thi nghiém dé
dinh luwong va nhan dang vi nhya.

Dinh lwong va nhdn dang vi nhya: cac quy trinh phan tich
vi nhya theo [15-17] ¢6 két qua thu dwoc khong dé cap dén
dit liéu vé thanh phén polymer, trong khi day 1a mot thong s0
quan trong dé danh gia cic ngudn gay phat thai tir moi truong.
Trong nghién ctu nay, viéc dinh lugng va nhan dang vi nhya
theo phuong phép str dung kinh hién vi ghép ndi voi pFTIR
trén co 5o thiét bi Micro-FTIR Nicolet iN10 MX. Mau vi nhya
trén mdi mang loc dugc dan déu trén khay vang bang dung
cu que gat chuyén dung cua thiét bi. Khay vang duoc lap vao
dung vi tri ciia ban soi mau Ultra-fast mapping. Sau d6, vi
nhua duge do & ché do phan xa toan phﬁn ATR (Attenuated
total reflection) st dung detector MCT (Mercury - Cadmium
- Telluride detector) dugc lam lanh bang nito 1ong véi s6 1an
quét (scan) tiry thudc vao mat do vi nhua cé trong mau [27].
Detector nay cho d¢ nhay va toc do phan tich cao, v&i khoang
phd 7.800-650 cm'. Sau d6, phan mém chuyén dung OMNIC
Picta (Thermo Scientific, Madison, M§) s& hd trg cho viéc
quét, ghi phd va do kich thudc cac hat vi nhya xuét hién trong
viing mau trén toan bo khay vang.

Cac thong s thu dugc bao gom: kich thuge (chiéu dai,
chiéu rong), dinh danh chung loai cta timg manh vi nhya voi
do tuong dong (% matching) khi so sanh voi thu vién quang
pho hong ngoai cho cic cdu trac hoa hoc cta polymer IR
spectra library HR Hummel Polymer and Additives va hinh
anh phd cua timg manh vi nhya. Phuong phap nay c6 thé xac
dinh duogc cac vi nhya ¢ kich thude vai micromet ma khong
pha hity mau. Day Ia phuong phap c6 nhiéu thuan lgi trong
viéc xac dinh cac thanh phﬁn hoa hoc cua vi nhua, do chinh
x4c cao. Tuy nhién, thdi gian phan tich tuy thudc vao sb luong
céc hat vi nhya co trong mau [28]. Sau khi ¢6 cdc dir liéu nay,
can tlep tuc tong hop, phan nhom, xur ly s lidu dé co bo keét
qua cudi cung vé vi nhya gom: mat do, kich thudc, hinh dang
va cu truc héa hoc cia polymer cdc mau vi nhya (hinh 3).

100 ¢ mau.
déng nht

Lam khé va dong nhit
méu trim tich

10 g mau
dong nhit

@ch miu

Dung dich ¢ the chita vi
nhua va céc chat vo co nho

ONe

RaCl (d=1.2
@ml) va ZoCl,
564 M(d=16
/ml)

Tich vi nhya
bing tuyén ndi

Dung dich ¢6 thé
chita vi nhya

Loc chan khong Duran +

Loc Iy vi nhya 0 n
mang loc Whatman GF/F

O,

Vi nhua
trén mang loc

Micro -FTIR
Nicolet IN10 MX

Dinh lugng va
nhin dang vinhya

Kich thude, hinh dang,

thanh phan hoa hoc cua vi nhua

Hinh 3. Quy trinh phan tich vi nhya trong mau tram tich béi bién.

10



Mt 56 két qud phdn tich vi nhwa trong tram tich béi bién
¢ Pa Ning

Quy trinh phén tich vi nhya thich nghi gdm 5 budc xy
dyng ¢ trén da dugc ap dung dé phan tich vi nhya trong cac
mau tram tich l4y tai 3 bii bién Son Thiy, T20 va My Khé ¢
Pa Ning. Két qua mat do vi nhua tong sd, kich ¢& va ching
loai thanh phﬁn vi nhya dugc trinh bay cu thé dudi day.

Mat dé vi nhuea tcfng 6 tai 3 bai bién khao sdt: mat do vi
nhya tong s tai 3 bii bién khao sat Son Thuy, T20 va My Khé
1an luot 1a 1.460+758, 1.799+370 va 29.232+2.577 manh vi
nhuya/kg tram tich kho (hinh 4).

35000
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Son Thuy T20 Mg Khé
Bii bién

Hinh 4. Mat dé vi nhwa tai 3 bai bién & Da Nang.

Mat d6 vi nhua cao nhat duogc tim thdy tai bai bién My Khé
va cao hon dang ké so voi 2 dia diém con lai. Két qua phan
tich phuong sai mot yéu té cho thiy su khac biét c6 ¥ nghia
thong ké vé mat do vi nhua giita 3 bai bién nay (p<0,05). Nhu
da trinh bay, bai bién My Khé 1a noi tap trung dong khong chi
nguoi dan dia phuong ma con thu hut rat dong khach du lich
dén tham quan, tdm bién va kéo theo nhiéu hoat dong kinh
doanh, dich vu bién, thé thao dudi nudc... hon han so véi 2 dia
diém con lai. Mic du bai bién T20 cling tap trung dong khach
du lich nhung so v6i Son Thuy thi s6 liéu thu duge vé mat do
vi nhya khong c¢6 su khac biét, du bai bién Son Thuy chu yeu
phuc vu hoat dong tim bién cta ngudi dan dia phuong va la
noi co cac thuyén bé danh bt hai san cua ngu dan neo dau.
Diéu nay chung to, cac hoat dong san xudt, sinh hoat cta con
ngudi 1a tac nhan chinh c¢6 thé gdy nén tinh trang 6 nhidm vi
nhya. Trong nghién ctru cua To Thi Hien va cs [9] ¢ cac bai
bién tai Tién Giang va Viing Tau ndm 2020 ciing cho thiy, mat
d6 vi nhua cao hon & cac bai bién néu c6 nhiéu hon hoat dong
cta con ngudi, vi du nhu tim bién, didu nay cang ching to 6
nhiém vi nhwa bi anh huéng rat 1on tir cac hoat dong cta con
ngudi. Két qua nay ciing phu hop véi nghién ciru ctia Zhu va
cs (2020) [27], Schrdder va s (2021) [10]. Nghlen cliu cla
Kor va cs (2020) [29] cho thy, dan s6, ngudn nudc thai va
hé thong thoat nudc thai, huéng gio, du lich, hoat dong cong
nghiép & ving phu cdn méi truong bién duge coi 1a nhing
nhén 6 chinh anh huéng dén sy phan bd ciing nhu s phong
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pht cua vi nhya trong moéi trudng bién noéi chung.

Hién nay, tai Pa Nang, rac thai nhua ngoai viéc dugc thu
gom, tai ché thi phan 16n s& chon lap cung véi chét thai ran
sinh hoat tai bai rac cta thanh phé, tai day chung c6 thé bi
phan hty thanh vi nhya va ro ri vao nudc ri rac. Tu day, nude
ri rac sau khi dugc xu ly s€ dugc van chuyén dén mot s6 kénh
rach va cubi cung thai ra vinh Pa Nang. Hon nita, nudc thai
sinh hoat tir cic khu dan cu, nha hang, khach san lién ké ciing
¢6 thé 13 ngudn gdc cia vi nhya trén cac bai bién. Thém vao
do, nudc thai cong nghiép, dac biét tr nganh dét may sau khi
dwoc xtr 1y ciing thai ra séng ¢ ha luu va bién. Ngoai ra, cac
hoat dong nudi trong, danh bat thuy hai san ciing c6 thé 1a mot
ngudn phat thai vi nhya dang ké. TAt ca nhitng dan chimg nay
¢6 thé 1y giai cho sy da dang va phan bé cta vi nhya tai déy.

Gia tri trung binh ctia mat d6 vi nhya trong nghién clru nay
(10.830 manh/kg trAm tich kho) trong duong véi nghién ciru
ctia Quynh Anh Tran Nguyen va cs (2020) [30] tai khu vuc
Da Nang véi mat do vi nhya 1 9.238 manh/kg tram tich kho.
Khéc voi nghién ctru ciia chiing toi 1a 14y mau t6 hop trén 3
duong tridu song song véi mép nude, nghién ciru ciia nhom tac
gia nay thu mau trén mot mat cit duogce phac hoa tir mép nudc,
& d6 sau 0-5 va 5-10 cm tai 8 bai bién trai dai toan bo bd bién
Pa Ning. Tuy nhién, c¢6 thé thiy dwoc sy tuong dong vé mat
d6 vi nhya tai ciing pham vi nghién ciru. Ciing can phai lam rd
hon vé 1y do chang t6i 14y mau tai do sdu 0-5 cm 1a vi dé co
nhiéu cong bd dé cap dén xu hudng tap trung nhiéu vi nhya &
16p trAm tich bé mat hon & sau bén dudi [30-32], do do, cach
ldy mau trong nghién ctru nay co tinh dai dién hon cho khu
vuc nghién ciru.

S phén bé kich ¢& vi nhiea: vi nhya tim thy trong cac
mau tram tich & 3 bai bién Pa Ning ¢ phéan bd kich ¢& 22,7-
1.272,6 pm va kich thude trung binh 1a 113,9+152,8 um. Cac
vi nhya ¢ kich ¢& nho hon 150 pm chiém wu thé & ca 3 bai
bién Son Thuy, T20 va My Khé véi ty 18 tuong tng 1a 77,83,
87,96 va 65,91% (hinh 5A). Trong do, vi nhya c6 kich c¢& 51-
150 wm 1a nhom ¢6 s6 lwong trung binh cao nhat & bii bién My
Khé (12.825 manh/kg tram tich kho) va Son Thuy (649 manh/
kg trim tich kho), con 6 bai bién T20 cao nhét 1a nhom vi nhya
<50 pm, voi s luong 846 manh/kg trim tich kho (hinh 5B).
Cac két qua kich ¢& vi nhya tim thdy trong cac mau tram tich
& bii bién Pa Néng 1a phit hop véi mét sb nghién ctru vi nhya
trong cac mau tram tich bii bién trudc day 1a nhya c6 kich c&
nho chiém sb lwong cao hon [6, 10, 21].
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Hinh 5. Phan bé kich c& cla vi nhwa tai 3 bai bién & Da Ning.
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S phdn bé vi nhira theo chiing logi: bang phuong phéap
UFTIR ¢6 thé dinh danh dwoc timg manh vi nhua khi quét va
so sanh phd hong ngoai ctia chung véi thu vién phd polymer
IR spectra library HR Hummel Polymer and Additives. Hinh
6 1a két qua (vi tri, kich thudc, pho hong ngoai, thanh phan
hoa hoc va do tuong dong khi so sanh véi phd chuan trong
thu vién) khi do mot sé manh vi nhya bang kinh hién vi hong
ngoai Micro-FTIR Nicolet iN10 MX.

Collected Spectra
ID Particle/Spectrum Cl identified Component Name
3 K=21864Y=-242 18 CYREZ 933 Resin

Mate Area Length  Width

888 013 610 574

3 X=-22.765Y=403 19 g-Alumina 761 050 1289 1024
3 X=-22.977,Y=-403 18 CYREZ 933 Resin 839 006 454 369
3 X=-23431Y=426 58 Poly(tetrafluoroethylene) 818 014 681 535
4 X=-25861Y=5.148 18 CYREZ 933 Resin 851 008 53.0 398
X=-21.864 Y=-24, Saaiie
X=-21.884, Tt [ \‘\.
e e N e
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Hinh 6. Minh hoa két qua do vi nhya trén kinh hién vi hdng ngoai
Micro-FTIR Nicolet iN10 MX.

Thanh phﬁn hoa hoc cua vi nhua 1a tiéu chi co ban nhat
trong xac dinh 6 nhiém vi nhua [4]. Téng cong co 19 loai
polymer khac nhau duoc phat hién trong mau trim tich tai 3
bai bién nghién ctru, trong d6 ty 1¢ chung loai vi nhya chiém
wu thé theo thir ty PTFE (24,50-53,54%)>EVOH (9,56-
44,35%)>PA (11,29-15,55%) (hinh 7).
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Hinh 7. Thanh phan héa hoc chia vi nhwa tai 3 bai bién Son Thay,
T20 va My Khé.

Cac polymer chiém wu thé (PTFE, PA, EVOH) ¢6 ty trong
cao hon so voi nudce bién: PTFE 2,1-2,2 g/em?, PA 1,14 g/em?
va EVOH 1,1-1,2 g/em’, nén chung c6 thé theo dong nudc
bién tich lily & bé mat bii bién nhidu hon [33]. Theo béo cdo
cua Uy ban chau Au vé céc loai vi nhya bd sung vao cac san
phim [34], PTFE duoc b sung vao cac my pham va san phim
cham soc ca nhan nhu kem dudng da, chéng ning, my pham
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trang diém... dé tao d6 min muot va cang bong, do d6 co thé
thay hoan toan hop ly vé& dit liéu thanh phan hoa hoc cua vi
nhya. Ngoai ra, loai polymer nay con dugc dung trong cic
loai quan 40 chéng thim nudc nhu dd boi, phao boi... EVOH
thi dwoc dung nhiéu cho tmg dung mang boc thuc phdm, quan
40 bao ho va 1a thanh phan chinh ctia cac hop, tuyp chita my
phdm véi kha niang bao quan tot. Trong khi d6, PA dugc ding
nhiéu trong hoat dong danh bét ca, ddy cap, vi do bén cao, kha
nang chéng mai mon t6t [35] va thanh phan nay ciing c6 trong
cac san pham nhu db boi, 40 16t, 40 choang...

So sanh két qua ctia chung t6i v6i nghién ctru cia Quynh
Anh Tran Nguyen va cs (2020) [30] cho thdy, mic do twong
d6i cao vé thanh phén hoéa hoc cia vi nhya du cho nghién cuu
nay phén tich thanh phan héa hoc cua 10 soi vi nhya voi thanh
phan chinh 1a cic polymer gdm PA, PVA, PES. Piém dang
Iuu y 1a nghién ciru ndy va ciia chiing toi déu khong phat hién
théy thanh phﬁn PE, PP trong mau vi nhya. Lién hé véi thuc
té ¢ thé thdy 5, chinh quyén thanh phé dang ¢6 nhiing chinh
sach quan 1y tot rac thai bii bién. Do do, khong hé co su xuét
hién cta vi nhya nao tir qua trinh l1do héa polymer (Aging) tao
thanh tir sy phan manh cac san pham nhu chai dung d6 udng,
hop dung thirc an, ban ghé dé ngoai troi hay cac vt dung do
bép lam tir PP va PE.

Két qua xac dinh mat do vi nhya téng s0, phan bd kich
¢& vi nhya va thanh phan hoa hoc ciia polymer trong cac mau
tram tich tai bai bién néu trén khang dinh viéc thich nghi quy
trinh phan tich vi nhya 13 cAn thiét va mang lai hiéu qua cao
trong phan tich vi nhya bang hé thiét bi kinh hién vi hong
ngoai Micro-FTIR Nicolet iN10 MX. Ngoai ra, tir quy trinh
phan tich nay, vi nhya van c6 thé dugc phan loai vé hinh dang
(so1, manh, tron...) dya vao kich thudc chiéu dai va chiéu rong
cac hat vi nhua duoc thiét bi do ghi trén may tinh. Déng thot,
mau vi nhya sau khi xt Iy bang quy trinh ndy van c6 thé soi
chup anh, dinh dang mau sdc trén kinh hién vi soi ndi Leica
LED3000 SLI (Leica Microsystems, Switzerland) c¢6 gin
camera chup hinh véi do phong dai thich hop.

£ a
Ket luan

Déy 1a nghién ctru thudc nhém cac nghién ciru ban dau vé
dac tinh cua rac thai vi nhya trén bai bién véi doi tuong 1a trim
tich 1dy tir 3 bii bién & Da Néng. Ap dung quy trinh phan tich
vi nhya da t6i wu hoa gdm 5 budc tir xir Iy mau téi phan tich
cong cu da thu dugc tap hop $6 lidu vé mat do vi nhua téng 30,
kich c& va dac biét 1a chung loai vi nhya dugc xac dinh béng
kinh hién vi hong ngoai Micro-FTIR Nicolet iN10 MX véi do
tin cdy cao. Két qua ciia nghién ctru nay gbp phan khang dinh
thém vé két qua da dugc cong bd vé hién trang vi nhya tai cic
bai bién ¢ Pa Néang ciia nhom téc gia Quynh Anh Tran Nguyen
va cs (2020) [30]. Nhung két qud ndy con tao co s6 cho nhiing
nghién ctru tiép theo vé ban chét, ngudn gbc céc rac thai vi
nhya ¢ dii ven bo va moi truong sinh thai bién, mo ra kha
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niang danh gia qua trinh di chuyén cia vi nhya ciing nhu céc
hoéa chat lién két trong chuoi thirc an ty nhién cho cac nghién
ctru vé h¢ sinh thai bién cua Viét Nam trong tuong lai.

Nghién ctru duoc thyc hién thong qua dé tai ma sb
NVCC30.06/21-21 do Vién Han 1am KH&CN Viét Nam quan
ly. Céc tac gia xin chan thanh cam on.
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