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TÓM�TẮT

Nghiên�cứu�được�thực�hiện�để�đánh�giá�mức�độ�ô�nhiễm�vi�nhựa�trong�nước�bề�mặt�và�trong�trầm�tích�bãi�
biển�khu�vực�thành�phố�Quy�Nhơn.�Các�mẫu�nước�và�trầm�tích�được�thu�tại�4�điểm�dọc�theo�bãi�biển�Quy�Nhơn�
để�phân�tích.�Mẫu�nước�được�xử�lý�bằng�SDS,�Biozym�ES,�Biozym�F�và�H
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30%�trong�khi�mẫu�trầm�tích�chỉ�xử�

lý�bằng�H
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��
30%.�Kết�quả�cho�thấy�mật�độ�vi�nhựa�trong�nước�bề�mặt�dao�động�từ�16,37�–�62,86�vi�nhựa/m��Yj�

trung�bình�là�30,32�vi�nhựa/m��trong�khi�mật�độ�vi�nhựa�trong�trầm�tích�dao�động�trong�khoảng�1.700�–�3.100�vi�
nhựa/kg�trầm�tích�khô�và�trung�bình�là�2.400�vi�nhựa/kg�trầm�tích�khô.�Nguồn�nước�thải�trực�tiếp�từ�thành�phố�được�
xem�là�nguồn�gây�ô�nhiễm�vi�nhựa�chính�ở�khu�vực�nghiên�cứu.�Chiều�dài�các�sợi�vi�nhựa�chủ�yếu�trong�khoảng�
300�–�2000�µm�trong�khi�diện�tích�các�mảnh�vi�nhựa�tập�trung�ở�nhóm�45000�–�400000�µm�.�Màu�xanh�biển,�màu�
trắng�và�màu�tím�là�những�màu�chủ�đạo�của�vi�nhựa�dạng�sợi�và�màu�trắng,�vàng�và�xanh�biển�là�các�màu�ưu�thế�
của�vi�nhựa�dạng�mảnh.
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� 7KH�VWXG\�ZDV�FDUULHG�RXW�WR�DVVHVV�PLFURSODVWLF�FRQWDPLQDWLRQ�LQ�VXUIDFH�ZDWHUV�DQG�EHDFK�VHGLPHQWV�

DURXQG� WKH� FRDVWDO� DUHDV� RI� 4X\�1KRQ� FLW\��7KH� ZDWHU� DQG� VHGLPHQW� VDPSOHV� ZHUH� FROOHFWHG� DW� �� VLWHV� DORQJ��

Quy�Nhon�beach�for�analysis.�The�water�samples�were�treated�by�SDS,�Biozym�ES,�Biozym�F�and�H
�
2

��
����ZKLOH�

VHGLPHQWV�ZHUH�RQO\�WUHDWHG�E\�+
�
2

��
�����7KH�UHVXOWV�VKRZHG�WKDW�WKH�PLFURSODVWLF�FRQFHQWUDWLRQ�LQ�VXUIDFH�ZDWHU�

ZDV�IURP�������±�������LWHPV�P��ZLWK�DYHUDJH�RI�������LWHPV�P��while�this�in�sediments�Àuctuated�in�the�range�of�
�����±������LWHPV�NJ�RI�GU\�VHGLPHQW�ZLWK�DYHUDJH�RI������LWHPV�NJ�RI�GU\�VHGLPHQW��7KH�GRPHVWLF�ZDVWHZDWHUV�

IURP�WKH�FLW\�DUH�FRQVLGHUHG�DV�WKH�PDMRU�VRXUFH�FDXVLQJ�PLFURSODVWLF�FRQWDPLQDWLRQ�DW�VWXG\�VLWHV��7KH�OHQJWK�RI�

micro¿bers�was�mostly�in�the�range�of�300�–�2000�µm�and�the�area�of�microfragments�was�dominant�in�the�range�
of�45000�–�400000�µm�.�Blue,�white�and�purple�were�the�dominant�colors�of�micro¿bers,�and�white,�yellow�and�
EOXH�ZHUH�SUHGRPLQDQW�IRU�PLFURIUDJPHQWV�
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1.�INTRODUCTION

3ODVWLF� SROOXWLRQ� LV� RQH� RI� QRWLFDEOH� SUREOHPV�

in� the� world,� causing� negative� effects� on�
ecosystems,� especially� aquatic� ecosystems,�
DQG� DOVR� FDXVLQJ� SRWHQWLDO� LPSDFWV� RQ� KXPDQ�

KHDOWK�� 3ODVWLF� ZDVWHV� UHOHDVHG� IURP� KXPDQ�

DFWLYLWLHV�PRVWO\�HQG�XS�LQ� WKH�VHDV�DQG�RFHDQV�

via�rivers.�Under�the�inÀuence�of�environmental�
factors,�especially�in�coastal�areas,�such�as�high�
temperature,� high� radiation� intensity,� waves�
and� wind,� large� plastic� samples� are� separated�
into�microplastics,�� WKDW� KDYH� WKH� VL]H� RI� IURP�

1�μm�to�5000�μm.��5DKPDQ�HW�DO��UHSRUWHG�WKDW�
PLFURSODVWLFV�FDQ�FDXVH�GLUHFW�HIIHFWV�RQ�KXPDQ�

health�through�oxidative�stress�and�cytotoxicity,�
altering�metabolism,�neurotoxicity,�reproductive�
V\VWHP� WR[LFLW\�� carcinogenic,� or� indirect�
HIIHFW� DV� D� YHFWRU� WR� WUDQVIHU� FKHPLFDOV� DQG�

PLFURRUJDQLVPV�LQWR�KXPDQ�ERG\��

&RVWDO� HFRV\VWHPV� DUH� SODFHV� ORDGHG� D�

ODUJH�DPRXQW�RI�PDFURSODVWLFV�DQG�PLFURSODVWLFV�

IURP� � LQODQG� DV� ZHOO� DV� PDULQH� DFWLYLWLHV���

Therefore,� microplastics� can� be� distributed� in�
GLIIHUHQW� HQYLURQPHQWV� LQ� WKHVH� HFRV\VWHPV��

7KH� PLFURSODVWLF� GLVWULEXWLRQ� LQ� VHGLPHQWV� KDV�

been�reported�in�many�studies�in�the�world,�with�
GLIIHUHQW� FRQFHQWUDWLRQV� IURP� WKH� ORZ� YDOXHV�

DV� RI� ���� ±� ����� SDUWLFOHV�NJ� GU\� VHGLPHQW�� RU��
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����� ±� ������ SDUWLFOHV�NJ� GU\� VHGLPHQW�� WR�

KLJK� YDOXHV� DV� RI� ����� ±� ����� SDUWLFOHV�NJ�

dry� sediment,�� ����� ±� ����� SDUWLFOHV�NJ� GU\�
VHGLPHQW�� RU� ����� ±� ������ SDUWLFOHV�NJ� GU\�

VHGLPHQW���Similarly,�microplastic�contamination�
LQ� ZDWHU� HQYLURQPHQW� KDV� EHHQ� UHFRUGHG� ZLWK�

GLIIHUHQW� GHQVLWLHV� DW� VWXGLHG� DUHDV�� 7KLV� ZDV�

FOHDUO\� PHQWLRQHG� LQ� WKH� VWXG\� RI� � 5RGULJXHV��

et�al.��DW�WKH�FRVWDO�DUHDV�LQ�3RUWXJDO��PLFURSODVWLF�

FRQFHQWUDWLRQ�YDULHG�IURP�������SDUWLFDOHV�P��DW�

WKH�SURWHFWHG�ZDWHU�WR������SDUWLFDOHV�P��DW�XUEDQ�

estuary,�or�2748�particles/m��DW�DUHDV�DVVRFLDWHG�

ZLWK�VXEPDULQH�ZUHFN�DQG������SDUWLFDOHV�P��DW�

UHFUHDWLRQDO�PDULQD��2WKHU� VWXGLHV�DOVR� VKRZHG�

WKH� GLIIHUHQW� FRQFHQWUDWLRQV� RI� PLFURSODVWLF� LQ�

waters,� such� as� from� 380� to� 610� particles/m���

at� Surabaya� bay� –� Indonesia,��� ����� �� �����
SDUWLFOHV�P�� at� urban� lakes� in� China,��� RU�

������ ±� ������ SDUWLFOHV�P�� DW� GHOWD� RI� 0DQDV�

ULYHU� LQ� &KLQD���� ,W� LV� FOHDU� WKDW� PLFURSODVWLF�

FRQWDPLQDWLRQ�LQ�WKH�HQYLURQPHQW�LQ�JHQHUDO�DV�

ZHOO� DV� LQ� ZDWHUV� DQG� VHGLPHQWV� LQ� SDUWLFXODU�

KDV� EHHQ� JUHDWO\� DGGUHVVHG� E\� UHVHDUFKHUV� LQ�

the� world.� However,� there� have� been� several�
VWXGLHV� FDUULHG� RXW� LQ� 9LHWQDP� ZLWK� GLIIHUHQW�

concentrations�of�microplastic�recorded,�ranging�
IURP� ����� WR� ����� SDUWLFOHV�NJ� GU\� VHGLPHQW�

DW� 6DX� DQG� 'DX� EHDFK� ±� 9XQJ� 7DX��� WR� �����

particles/kg�dry�sediment�at�Da�Nang�beach,���RU�
IURP� ����� SDUWLFOHV�P��water� in�Cua�Luc� bay� -�
Quang�Ninh,�2.522�particles/m��water�in�To�Lich�
ULYHU�±�+D�1RL���WR��������±��������SDUWLFOHV�P��

ZDWHU�LQ�GRZQVWUHDP�DUHDV�RI�'D\�ULYHU���

4X\� 1KRQ� LV� D� FRDVWDO� FLW\�ZLWK� VHYHUDO�

DGYDQWDJHV�WR�GHYHORS�WRXULVP�DFWLYLWLHV�DV�ZHOO�

DV�PDULWLPH�DFWLYLWLHV�WKURXJK�4X\�1KRQ�VHDSRUW��

Along�with� such� advantages,� the� coastal� areas�
RI� 4X\� 1KRQ� FLW\� KDYH� EHHQ� JUHDWO\� DIIHFWHG�

E\� WKH�ZDVWHV�ZLWK�QRWLFDEOH� DPRXQW�RI�SODVWLF�

ZDVWH�JHQHUDWHG�IURP�WKHVH�DFWLYLWLHV�DV�ZHOO�DV�

IURP� WKH�GDLO\� DFWLYLWLHV�RI� WKH�FLW\
V� UHVLGHQWV��

Therefore,�a�few�projects�have�been�implemented�
VXFK�DV� WKH�81�*()���SURMHFW�RSHUDWHG�E\�WKH�

4X\�1KRQ�&LW\�:RPHQ
V�8QLRQ�LQ�WKH�SHULRG�RI�

����� �� ����� WR� UHGXFH� SODVWLF�ZDVWH� LQ� FRDVWDO�

FRPPXQHV�DQG�ZDUGV�LQ�4X\�1KRQ�%D\����)RU�WKH�

VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� VXFK� FRPPXQLW\�

project,�it�is�essential�to�¿nd�scienti¿c�evidence�
WR� SURYH� ZKHQ� LPSOHPHQWLQJ� WKH� SURMHFW�� )RU�

that�reason,�we�conducted�this�study�to�give�the�
EDVHOLQH�DVVHVVPHQW�RQ�WKH�OHYHO�RI�PLFURSODVWLF�

FRQWDPLQDWLRQ�LQ�WKH�FRDVWDO�DUHDV�RI���4X\�1KRQ�

FLW\�DV�ZHOO�DV�PDNH�LQLWLDO�VSHFXODWLRQ�DERXW�WKH�

RULJLQ�RI�PLFURSODVWLFV�LQ�WKH�VWXGLHG�DUHDV�

2.�STUDY�SITES�AND�METHODS

�����6WXG\�VLWHV

7KH� VWXG\� DUHD� LV� 4X\� 1KRQ� EHDFK� DQG�

FRUUHVSRQGLQJ�FRDVWDO�ZDWHUV��4X\�1KRQ�EHDFK�

UXQV� DORQJ� ;XDQ� 'LHX� DQG� $Q� 'XRQJ� 9XRQJ�

streets,�Quy�Nhon�city,�Binh�Dinh�province.�This�
LV�D�SODFH�IRU�SOD\LQJ�DQG�VZLPPLQJ�RI�UHVLGHQWV�

LQ�4X\�1KRQ�FLW\�DV�ZHOO�DV�WRXULVWV��$FFRUGLQJ�

to�statistics�in�April�2019,���WKH�WRWDO�SRSXODWLRQ�
of� Quy� Nhon� city� was� 290,053� people,� with�
a� density� of� 1,013.8� people/km��� 7KH� GDLO\�

KXPDQ�DFWLYLWLHV�DV�ZHOO�DV�WKH�GHYHORSPHQW�RI�

coastal�tourism�services,�operation�of�Quy�Nhon�
seaport,�or�¿shing�activities�have�caused�certain�
SUHVVXUHV�RQ�WKH�FRDVWDO�HQYLURQPHQW�

7KH� VLWHV� VHOHFWHG� WR� FROOHFW� ZDWHU� DQG�

sediment� samples� are� along� Quy� Nhon� beach,�
LQFOXGLQJ� '�� ���������1�� ���������E),� D2�
���������1�� ���������E),� D3� (13.7597�1��
���������(�� DQG� '�� ���������1�� ���������(��

�)LJXUH� ���� '�� LV� ORFDWHG� QHDUE\� 4X\� 1KRQ�

VHDSRUW�DQG�UHVWDXUDQWV�DORQJ�;XDQ�'LHX�VWUHHW��

D2� is� also� nearby� restaurants,� in� addition� of�
WKH� UHJXODU�ZDVWHZDWHU� GUDLQ� IURP� WKH� FLW\�DQG�

affected� from� some� ¿shing� activities� of� local�
residents.�D3�is�the�site�less�affected�than�others,�
VHSDUDWHG� IURP� VWUHHW� E\� D� SDUN�� '�� LV� ORFDWHG�

QHDUE\� D� ELJ� KRWHO� DQG� LV� D� SODFH� WR� SOD\� DQG�

swim�for�tourists�and�local�residents.�In�addition,�
D4�is�also�affected�by�¿shing�activities�and�the�
UHJXODU�ZDVWHZDWHU�GUDLQ�IURP�WKH�FLW\�
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�����0HWKRGV

2.2.1.�Sampling�

6HGLPHQWV�DQG�VXUIDFH�ZDWHUV�ZHUH�FROOHFWHG�LQ�

May�2021�at�4� study�sites�D1,�D2,�D3�and�D4�
along�the�Quy�Nhon�beach,�from�the�Quy�Nhon�
VHDSRUW�WR�*KHQK�5DQJ��)LJXUH�����)RU�VHGLPHQW�

samples,�we�used�a�tube�with�the�diameter�of�6cm�
DQG� WKH� KHLJKW� RI��FP� WR� FROOHFW� �� VXEVDPSOHV�

ZLWKLQ�DQ�DUHD�RI�����P�,�then� combined� them�
LQWR�D�KRPRJHQHRXV�VDPSOH�� VHGLPHQW� VDPSOHV�

ZHUH�FROOHFWHG�DW�WKH�VDQG�OD\HU�RI��FP�IURP�WKH�

surface�in�the�intertidal�zone.�For�water�samples,�
WKH�SODQNWRQ�QHW�ZLWK�D�GLDPHWHU�RI����FP�DQG�

mesh�size�of�80�µm�and�a�Àowmeter�were�used�
WR� FROOHFW� DQG� FDOFXODWH� WKH� FROOHFWHG� ZDWHU�

YROXPH��D�VPDOO�ERDW�ZDV�XVHG�WR�SXOO�WKH�QHW�DW�

ORZ�WLGH�DW�ZDWHUV�DERXW��������P�IDU�IURP�WKH�

shore.�At�each�site,�3�subsamples�were�collected,�
DQG� WKHQ� PL[HG� LQWR� D� KRPRJHQRXV� VDPSOH��

6HGLPHQW�DQG�ZDWHU�VDPSOHV�ZHUH�VWRUHG�LQ�JODVV�

FRQWDLQHUV�DQG�WUDQVSRUWHG�WR�WKH�ODERUDWRU\�IRU�

ODWHU�DQDO\VLV�

2.2.2.�Sample�treatment�and�analysis�

7KH� ZDWHU� VDPSOHV� ZHUH� WUHDWHG� DQG� DQDO\VHG�

DFFRUGLQJ�WR�WKH�PHWKRG�RI�(PLOLH�et�al.���Firstly,�
each� sample� was� ¿ltered� using� the� sieve� witK�

)LJXUH����6DPSOLQJ�VLWHV�

PHVK�VL]H�RI���PP�WR�GLVFKDUJH� OLWWHUV� VXFK�DV�

plants,�grass�but�microplastics�with�size�from�1�
to�5�mm�were�taken�and�put�on�GF/A�¿lters�for�
later� analysis.�After� ¿ltered,� the� water� sample�
was�poured�into�the�glass�vessel,�then�added�1�g�
6'6�DQG�SXW�LQ�DQ� LQFXEDWRU�DW� WHPSHUDWXUH�RI�

����C�for�24�hours.�Next,�sample�was�added�1�ml�
RI�%LR]\P�6(�DQG���PO�RI�%LR]\P�)�DQG�SODFHG�

LQ� WKH� LQFXEDWRU� DW� ��� �C� for� 48� hours.� Then,�
���PO�+

�
2

��
����ZDV�DGGHG�WR�WKH�VDPSOH�SXW�LQ�

WKH�LQFXEDWRU�DW�����&�IRU����KRXUV��$IWHU�EHLQJ�

treated� by� such� chemicals,� water� sample� was�
taken�out�of�the�incubator�and�¿ltered�using�the�
sieve�with�mesh�size�of�250�µm;�the�upper�part�
RI� WKH�VLHYH�ZDV� WUDQIHUHG� LQWR�D� ���PO�EHDNHU�

to�perform� the�overÀow�process�with�saturated�
NaCl� solution.�Finally,� the�overÀowed�solution�
was� ¿ltered� on� 1.6� µm�GF/A� ¿lters� to� collect�
microplastics.� These� ¿lters� were� stored� in� the�
FOHDQ�SHWUL�GLVKHV�ZLWK�D�OLG�IRU�ODWHU�DQDO\VLV�

(DFK� VHGLPHQW� VDPSOH�ZDV� GULHG� DW� ��� �&�

ZLWKLQ� ��� KRXUV� DFFRUGLQJ� WR� WKH� PHWKRG� RI�

4X\QK�$QK�et�al.,���WKHQ�PL[HG�IRU�KRPRJHQHLW\�

DQG� WDNHQ���J� WR� WUHDW��1H[W� VWHSV�ZHUH�DOPRVW�

VLPLODU�WR�ZDWHU�WUHDWPHQW�EXW�RQO\����PO�+
�
2

��

���� �DW� ��� �&� IRU� �� KRXUV�� ZDV� DGGHG� WR� WKH�

sample�after�being�¿ltered�using�sieve�1�mm�to�
UHPRYH�RUJDQLF�PDWWHU��



��

48<�1+21�81,9(56,7<
6&,(1&(-2851$/�2)

Quy�Nhon�University�Journal�of�Science,�����,�16���,������
KWWSV���GRL�RUJ����������TQMV�����������

$fter� above� steps,� the� GF/A� ¿lters�
were� observed� using� LAXS� software� of� the�
stereomicroscope�Leica�S9i�to�record�and�analyse�
PLFURSODVWLFV��7KH�PLFURSODVWLFV�ZHUH�DQDO\VHG�

with� 3� shapes� as� fragment,� ¿ber� and� pellet�
DFFRUGLQJ�WR�(PLOLH�HW�DO����$OO�PLFURSODVWLFV�RQ�

each�¿lter�were�taken�photo,�measured�sizes�and�
GHWHUPLQHG�FRORXUV���

$V� OLPLWHG� HTXLSPHQW� WR� DQDO\]H� WKH�

nature�of�microplastics,�based�on�the�suggestion�
RI� *(6$03��� DQG� (PLOLH� et� al.,��� ZH� RQO\�
H[DPLQHG� PLFURSODVWLFV� ZLWK� OHQJWK� RI� ���� ��

5000�µm�and�area�of�45000�–�25000000�µm��WR�

HQVXUH�KLJK�UHOLDELOLW\�

2.2.3.�Data�analysis�

0LFURVRIW�([FHO������ZDV�XVHG�WR�DQDO\VH�GDWD�

and� make� the� ¿gures.� Data� analysed� included�
concentration,� size,� shape� and� colour� of�
PLFURSODVWLFV�IRXQG�LQ�ZDWHUV�DQG�VHGLPHQWV�

2.2.4.�Microplastic�contamination�control�

To�ensure�the� reliable�study�results,�controlling�
PLFURSODVWLF� FRQWDPLQDWLRQ� IURP� VXUURXQGLQJ�

environment�is�necessary.�During�the�study,�we�
FOHDQHG� WKH�VDPSOH�DQDO\VLV�DQG� WUHDWPHQW�DUHD�

XVLQJ� DOFRKRO� EHIRUH� ZRUNLQJ� RQ� VDPSOHV�� ,Q�

addition,�we�followed�some�recommendations�of�
*(6$03��� VXFK�DV�ZHDULQJ�FRWWRQ� ODE� FORWKHV�

and�gloves,�rinsing�equipment�with�¿ltered�water�
before� use,� etc.� Moreover,� during� the� sample�
treatment�or�analysis�process,�we�used�a�control�
¿lter� for� each� step� to� examine� microplastic�
contamination.� These� control� ¿lters� then� were�
observed� under� the� stereomicroscope� Leica�
6�L� WR� VHH� ZKHWKHU� WKHUH� LV� DQ\� PLFURSODVWLF�

FRQWDPLQDWHG��

There� was� only� one� of� 8� control� ¿lters�
FRQWDPLQDWHG���PLFURSODVWLF�GXULQJ�REVHUYDWLRQ�

XQGHU�WKH�VWHUHRPLFURVFRSH�

3.�RESULTS�AND�DISCUSSION

�����0LFURSODVWLF�FRQFHQWUDWLRQ�DQG�VKDSH�LQ�

VXUIDFH�ZDWHUV�DQG�VHGLPHQWV�

0LFURSODVWLF� FRQFHQWUDWLRQ� LQ� VXUIDFH� ZDWHUV�

YDULHG� IURP� ������ WR� ������ SDUWLFOHV�P�,� in�

ZKLFK� WKH�ORZHVW�ZDV�DW�'��DQG�KLJKHVW�DW�'���

0LFURSODVWLF� FRQFHQWUDWLRQ� LQ� VHGLPHQWV� ZDV�

from� 1700� to� 3100� particles/kg� dry� sediment,�
ZLWK�WKH�KLJKHVW�YDOXH�DW�'��DQG�WKH�ORZHVW�YDOXH�

DW�'���7DEOH�����,W�FDQ�EH�VHHQ�WKDW�PLFURSODVWLF�

FRQFHQWUDWLRQ� ZDV� GLIIHUHQW� EHWZHHQ� VWXG\�

VLWHV�DQG�WKLV�FDQ�EH�FDXVHG�E\�GLIIHUHQW�IDFWRUV�

including� human� activities.� Clearly,� D3� is� less�
DIIHFWHG�E\�VXFK�DFWLYLWLHV�WKDQ�RWKHU�VLWHV�DQG�WKLV�

FDQ� EH� WKH� UHDVRQ� H[SODLQLQJ�ZK\�PLFURSODVWLF�

FRQFHQWUDWLRQ� KHUH� LV� ORZHU� WKDQ� WKDW� DW�RWKHUV��

In�contrast,�D4�is�the�place�affected�from�lot�of�
activities�such�as�tourism,�¿shing�and�especially�
ZDVWHZDWHU� GLVFKDUJH� DQG� WKHVH� FDQ� OHDG� WR�

WKH� KLJKHU� PLFURSODVWLF� FRQFHQWUDWLRQ� DW� KHUH�

compared� to�other�sites.�However,�microplastic�
FRQFHQWUDWLRQ� LQ� VHGLPHQWV� DW� '�� ZDV� QRW� WKH�

KLJKHVW�DQG�WKLV�JLYHV�D�VSHFXODWLRQ�WKDW�WKH�GDLO\�

ZDVWHZDWHU� VRXUFH� IURP� FLW\� LV� WKH�PDLQ�FDXVH�

OHDGLQJ�WR�WKH�KLJK�FRQFHQWUDWLRQ�RI�PLFURSODVWLF�

LQ�ZDWHUV� DW� WKLV� VLWH�� 7KLV� REVHUYDWLRQ� LV� HYHQ�

PRUH� YDOLG� ZKHQ� '�� LV� DOVR� KHDYLO\� DIIHFWHG�

E\� WKH� FLW\
V� ZDVWHZDWHU� DV� DW� '�� DQG� VKRZHG�

WKH� VHFRQG� KLJK� FRQFHQWUDWLRQ� RI�PLFURSODVWLFV�

among�the�4�study�sites.�Thus,�it�can�be�said�that�
WKHUH�DUH�GLIIHUHQW�VRXUFHV�FDXVLQJ�PLFURSODVWLF�

contamination�at�study�area,�of�which�the�direct�
ZDVWHZDWHU� VRXUFH� IURP� FLW\� LV� RQH� RI� PDMRU�

UHDVRQV��7KLV� LV�DOVR�UHFRUGHG�E\�4X\QK�$QK�

et�al.���ZKHQ�GRLQJ�WKH�UHVHDUFK�RQ�PLFURSODVWLF�

at�Da�Nang�beach.�Besides,�other�activities�such�
as�restaurant�services,�hotel�services,�or�¿shing,�
HWF�� FDQ� EH� DOVR� UHDVRQV� FDXVLQJ� PLFURSODVWLF�

FRQWDPLQDWLRQ�DW�RXU�VWXG\�DUHD��

7KH� DYHUDJH� PLFURSODVWLF� FRQFHQWUDWLRQ�

LQ�VHGLPHQWV�LQ�WKLV�VWXG\��DW�4X\�1KRQ�EHDFK��

LV� KLJKHU� WKDQ� WKDW� DW� 6DX� DQG� 'DX� EHDFK� ±�

9XQJ�7DX��ZLWK������DQG������SDUWLFOHV�NJ�GU\�

VHGLPHQW�UHVSHFWLYHO\����EXW�ORZHU�WKDQ�WKDW�DW�'D�

1DQJ�EHDFK�������SDUWLFOHV�NJ�GU\�VHGLPHQW�����

Similarly,�microplastic�concentration�in�surface�
ZDWHUV� LQ�WKLV�VWXG\�LV�PXFK�KLJKHU�WKDQ�WKDW�DW�

Cua�Luc�bay�–�Quang�Ninh� (0.35�particles/m���

but�much�lower�than�that�at�To�Lich�river�–�Ha�
1RL� ������ SDUWLFOHV�P����� DQG� DW� GRZQVWUHDP�

RI�'D\� ULYHU� ��������±��������SDUWLFOHV�P������
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Based� on� these� results,� it� can� be� seen� that�
PLFURSODVWLF� FRQWDPLQDWLRQ� OHYHO�DW� VWXG\�DUHDV�

LQ�9LHWQDP�LV�GLIIHUHQW�DQG�WKLV�FDQ�EH�FDXVHG�E\�

human�activities�such�as�industrial�development,�
tourism,�etc.�In�general,�microplastic�concentration�
DW� DUHDV� PXFK� DIIHFWHG� E\� KXPDQ� DFWLYLWLHV� LV�

KLJKHU� WKDQ� WKDW� DW� OHVV� DIIHFWHG� RQHV��7KLV�ZDV�

UHSRUWHG� LQ� WKH� UHVHDUFK� RI� 5RGULJXHV� et� al.���
SURWHFWHG� VHDV� KDYH� YHU\� ORZ� PLFURSODVWLF�

concentration,�and�contamination�level�gradually�
increases�at�urban�estuary,�submarine�wreck�and�
recreational� marina.� Therefore,� big� cities� with�
lots� of� tourism,� industrial� activities,� etc� often�
KDYH�KLJK�PLFURSODVWLF�FRQWDPLQDWLRQ�OHYHO��2Q�

the� other� hand,� microplastic� concentration� in�
ZDWHUV�DW�VHDV�RU�ED\V�LV�QRUPDOO\�ORZHU�WKDQ�WKDW�

DW�ULYHUV��7KLV�LV�DOVR�FRQYLQFHG�E\�UHVXOWV�RI�WKH�

UHVHDUFK�RI�(PLOLH�et�al�����

7DEOH����&RQFHQWUDWLRQ�RI�PLFURSODVWLF�LQ�VXUIDFH�ZDWHUV�DQG�VHGLPHQWV�

6WXG\�

VLWHV

0LFURSODVWLF�

FRQFHQWUDWLRQ�LQ�

VXUIDFH�ZDWHUV�

�QXPEHU�RI�

SDUWLFOHV�P��

0LFURSODVWLF�

FRQFHQWUDWLRQ�LQ�

VHGLPHQWV��QXPEHU�

RI�SDUWLFOHV�NJ�GU\�

VHGLPHQW�

7KH�W\SLFDO�FKDUDFWHULVWLFV�RI�WKH�VWXG\�VLWHV�

'� ����� ���� 1HDUE\�VHDSRUW�DQG�UHVWDXUDQWV�

'� ����� ����
1HDUE\�UHVWDXUDQWV��WKHUH�LV�WKH�UHJXODU�ZDVWHZDWHU�

drain�from�the�city;�there�is�some�¿shing�activities�

'� ����� ���� Less�affected�by�human�activities��

'� ����� ����
1HDUE\�KRWHO��WKHUH�LV�WKH�UHJXODU�ZDVWHZDWHU�GUDLQ�

from�the�city;�there�is�some�¿shing�activities

$YHUDJH ����� ����

7KH� UHVXOWV� RI� WKLV� VWXG\� VKRZHG� WKDW�

WKHUH�ZHUH� �� VKDSHV�RI�PLFURSODVWLFV� LQ�ZDWHUV�

as� well� as� sediments,� that� were� fragments� and�
¿bers.�Generally,�the�ratio�of�¿bers�(varied�from�
������±��������IRU�ZDWHUV�DQG�������±��������

IRU� VHGLPHQWV��ZDV�PRUH�GRPLQDQW�WKDQ�WKDW�RI�

fragments�(Table�2).�The�average�ratio�of�¿bers�

RI���VLWHV�DFFRXQWHG�IRU��������IRU�ZDWHUV�DQG�

86.87%�for�sediments.�The�dominance�of�¿bers�
LV� DOVR� UHSRUWHG� LQ� RWKHU� VWXGLHV� VXFK� DV� WKH�

UHVHDUFK�RI�'RDQ�7KL�2DQK�et�al.����������������±�
96.04%),���Quynh�Anh�et�al.�(2020)�(99.2%),���RU�
)LOKR�DQG�0RQWHLUR����������������

7DEOH����7KH�UDWLR�RI�PLFURSODVWLF�VKDSHV�LQ�VXUIDFH�ZDWHUV�DQG�VHGLPHQWV��

6WXG\�

VLWHV

6XUIDFH�ZDWHUV 6HGLPHQWV

Ratio�of�¿bers�(%) 5DWLR�RI�IUDJPHQWV���� Ratio�of�¿bers�(%) 5DWLR�RI�IUDJPHQWV����

'� ����� ����� ����� �����

'� ����� ����� ����� ����

'� ����� ����� ����� �����

'� ����� ����� ����� ����

$YHUDJH ����� ����� ����� �����
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����� 6L]H� RI� PLFURSODVWLFV� LQ� VXUIDFH� ZDWHUV�

DQG�VHGLPHQWV�

The� ¿bers� in� surface� waters� at� 4� study� sites�
mostly�had�the�length�of�from�300�to�2000�µm.�
Of�which,�the�length�of�¿bers� found�at�D1,�D2�
and� D4� was� mostly� from� 1000� to� 2000� µm�

(accounting� for� 60.94%,� 46.94%� và� 64.74%)�
ZKLOH� '�� KDG� ������� RI� ELIHUV� KDYLQJ� WKH�

length�of�from�300�to�1000�µm.�When�data�were�
pooled�from�4�study�sites,�the�ratio�of�¿bers�with�
length�of�1000�-�2000�µm�was�highest�(55.12%),�
followed� by� this�of� ¿bers�with� length� of�300� -�
1000�µm�(30.45%)�(Figure�2).�

)LJXUH����The�distribution�ratio�of�¿bers�in�surface�waters�according�to�the�length.�

7KH� IUDJPHQWV� LQ� VXUIDFH� ZDWHUV� PRVWO\�

had� the� area� of� 45000� –� 200000� µm��ZLWK� WKH�

ratio�of�62.5%,�59.09%,�81.82%�and�75%�for�D1,�
D2,�D3�and�D4,�respectively.�The�pooled�ratio�of�

IUDJPHQWV�LQ�WKLV�VL]H�ZDV�DOVR�KLJKHVW����������

in�size�classes�of�microplastics�found,�followed�
by� fragments� in� area�of�200000�–�400000�µm��

���������)LJXUH����

)LJXUH����7KH�GLVWULEXWLRQ�UDWLR�RI�IUDJPHQWV�LQ�VXUIDFH�ZDWHUV�DFFRUGLQJ�WR�WKH�DUHD��
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Unlike� in� surface� waters,� although� there�
was�the�different�size�distribution�of�¿bers�between�
study�sites,�the�length�of�¿bers�in�sediments�was�
only�predominant�in�class�of�1000�-�2000�µm,�with�
SRROHG�UDWLR�RI��������ZKLOH�RWKHU�VL]H�FODVV�KDG�

DOPRVW�VLPLODU�UDWLRV��)LJXUH�����7KH�IUDJPHQWV�LQ�

VHGLPHQWV�PRVWO\�KDG�DUHD�LQ���FODVVHV�RI���������

200000�µm��and�200000�-�400000�µm�,�in�which�
the�smaller�class�was�dominant,�with�pooled�ratio�
RI���������)LJXUH����

)LJXUH����The�distribution�ratio�of�¿bers�in�sediments�according�to�the�length.�

)LJXUH����7KH�GLVWULEXWLRQ�UDWLR�RI�IUDJPHQWV�LQ�VHGLPHQWV�DFFRUGLQJ�WR�WKH�DUHD�
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,Q� general,� ¿bers� in� surface�waters� and�
VHGLPHQWV� PDLQO\� KDYH� WKH� OHQJWK� RI� ���� ��

2000� µm� and� fragments� mostly� have� the� area�
of�45000�-�400000�µm���'RDQ�7KL�2DQK�et�al.���
DOVR� UHSRUWHG� WKDW� PLFURSODVWLFV� LQ� ZDWHUV� DW�

GRZQVWUHDP�RI�'D\�ULYHU�PRVWO\�KDG�WKH�OHQJWK�

of� 300� -� 2000� µm� for� ¿bers� (accounting� for�
78.45�-�85.71%)�and�area�of�50000�-�400000�µm��

�DFFRXQWLQJ� IRU�����������������IRU�IUDJPHQWV��

Similarly,� the� dominance� in� number� of� small�
VL]H�KDG� PLFURSODVWLFV� ZDV� DOVR� UHFRUGHG� LQ�

RWKHU� VWXGLHV�11,14� (IIHFWV� RI� ZDWHU� FXUUHQWV� DQG�

XOWUD�YLROHW�UDGLDWLRQ�LV�RQH�RI�IDFWRUV�SURGXFLQJ�

VPDOO�VL]H�KDG�PLFURSODVWLFV���

����� 7KH� FRORXUV� RI� PLFURSODVWLFV� LQ� VXUIDFH�

ZDWHUV�DQG�VHGLPHQWV�

The� colour� of� microplastic� ¿bers� in� surface�
ZDWHUV�ZDV�TXLWH� GLYHUVH�EXW� GLIIHUHQW�EHWZHHQ�

study� sites.� Blue,� white� and� black�were�major�
colours� at� D1,� purple,� grey� and� blue� were�
predominant�at�D2,�purple�and�blue�dominated�
DW�'��ZKLOH�ZKLWH�DQG�EOXH�ZHUH�PDLQ�FRORXUV�DW�

D4.�When�pooled�for�4�sites,�it�can�be�seen�that�
blue�was�most�dominant� (23.5%),� followed�by�
SXUSOH���������DQG�ZKLWH�����������)LJXUH����

)LJXUH����The�colour�distribution�of�¿bers�in�surface�
ZDWHUV��

7KH� FRORU� RI� PLFURSODVWLF� IUDJPHQWV�

LQ� VXUIDFH� ZDWHUV� ZDV� DOVR� YHU\� GLYHUVH� DQG�

DFFRXQWHG�IRU�GLIIHUHQW�SURSRUWLRQV�DW�WKH�VWXG\�

sites.� Speci¿cally,� white� dominated� at� D1� and�
D4,�white�and�yellow�were�the�dominant�colors�
DW�'��ZKLOH�UHG�DQG�RUDQJH�ZHUH�SUHGRPLQDQW�DW�

'���:KLWH�ZDV� WKH�PRVW�GRPLQDQW� FRORU�ZKHQ�

pooled�for�4�sites�(44.96%),�followed�by�yellow�
���������DQG�EOXH����������)LJXUH����

)LJXUH� ��� 7KH� FRORXU� GLVWULEXWLRQ� RI� IUDJPHQWV� LQ�

VXUIDFH�ZDWHUV��

5HJDUGLQJ� WR� FRORXU� RI� PLFURSODVWLFV� LQ�

sediments,� because� of� very� low� proportion� of�
fragments,� we� only� examined� ¿bers’� colour.�
Generally,�the�colour�of�¿bers�in�sediments�was�
OHVV� GLYHUVH� WKDQ� WKDW� LQ� VXUIDFH� ZDWHUV�� 7KH�

GLVWULEXWLRQ�UDWLR�RI�FRORXUV�DW�VWXG\�VLWHV�ZDV�QRW�

similar,�in�which�white�accounted�for�the�highest�
ratio�at�D1,�D2�and�D4�while�blue�dominated�at�
D3.�Pooled� for�4� sites,� it�can�be�seen� that�blue�
was�predominant�colour�(32.32%),�followed�by�
ZKLWH����������DQG�SXUSOH�����������)LJXUH����

)LJXUH����The�colour�distribution�of�¿bers�in�sediments.

In� general,�white� is� the� dominant� colour�
of� microplastic� ¿bers� in� surface� waters� and�
sediments,� followed� by� blue� and� purple.�
Similarly,�white� is�also� the�dominant� colour�of�
fragments,�but�followed�by�yellow�and�blue.�Not�
similar�to�our�results,�purple�is�the�predominant�
FRORXU�RI�PLFURSODVWLFV� LQ�WKH�UHVHDUFK�RI�'RDQ�

7KL�2DQK�et� al.,��� IROORZHG�E\� JUHHQ�DQG�EOXH��
EODFN�DQG�EOXH�DUH�WKH�PDMRU�FRORXUV�LQ�WKH�VWXG\�

RI�1XHOOH�et�al.����or�blue�dominates,�followed�by�
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ZKLWH� LQ� WKH�VWXG\�RI�4X\QK�$QK� et�al.���Thus,�
FRORXU�RI�PLFURSODVWLF�LQ�VWXGLHV�LV�GLIIHUHQW�DQG�

WKLV�FDQ�EH�JRYHUQHG�E\�GLIIHUHQW�ZDVWH�VRXUFHV�DW�

study�areas.�These�sources�can�be�from�garments,�
plastic�¿shing�gears,�packaging�materials�or�from�
ZDVKLQJ�FORWKHV�WKURXJK�GRPHVWLF�ZDVWHZDWHU���

4.�CONCLUSION

7KH�PLFURSODVWLF�FRQFHQWUDWLRQ�LQ�VXUIDFH�ZDWHUV�

YDULHV� IURP� ������ WR� ������ SDUWLFOHV�P�� DQG�

DYHUDJH�RI� ������SDUWLFOHV�P���7KH�PLFURSODVWLF�

FRQFHQWUDWLRQ�LQ�VHGLPHQWV�LV�IURP������WR������

SDUWLFOHV�NJ�GU\�VHGLPHQWV�DQG�DYHUDJH�RI������

SDUWLFOHV�NJ�GU\�VHGLPHQWV�

The� ¿bers� found� in� this� study� mostly�
have� the� length� of� from� 300� to� 2000� µm.�The�
IUDJPHQWV�GRPLQDWH�LQ�UDQJH�RI�DUHD�IURP�������

to�400000�µm���

Blue,�white�and�purple�are� the�dominant�
colours� of� ¿bers� and� white,� yellow� and� blue�
GRPLQDWH�IRU�IUDJPHQWV�
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