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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
�
2

��
30%�trong�khi�mẫu�trầm�tích�chỉ�xử�

lý�bằng�H
�
2

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

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.

Từ�khóa:�Vi�nhựa,�Quy�Nhơn,�sự�ô�nhiễm,�trầm�tích,�nước�bề�mặt.
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� 7KH�VWXG��ZDV�FDUU�HG�RXW�WR�DVVHVV�P�FURSODVW�F�FRQWDP�QDW�RQ��Q�VXUIDFH�ZDWHUV�DQG�EHDFK�VHG�PHQWV�

DURXQG� WKH� FRDVWDO� DUHDV� RI� 4X��1KRQ� F�W���7KH�ZDWHU� DQG� VHG�PHQW� VDPSOHV� ZHUH� FROOHFWHG� DW� �� V�WHV� DORQ���

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

��
����ZK�OH�

VHG�PHQWV�ZHUH�RQO��WUHDWHG�E��+
�
2

��
�����7KH�UHVXOWV�VKRZHG�WKDW�WKH�P�FURSODVW�F�FRQFHQWUDW�RQ��Q�VXUIDFH�ZDWHU�

ZDV�IURP����������������WHPV�P��Z�WK�D�HUD�H�RI��������WHPV�P��while�this�in�sediments��uctuated�in�the�range�of�

�������������WHPV�N��RI�GU��VHG�PHQW�Z�WK�D�HUD�H�RI�������WHPV�N��RI�GU��VHG�PHQW��7KH�GRPHVW�F�ZDVWHZDWHUV�

IURP�WKH�F�W��DUH�FRQV�GHUHG�DV�WKH�PDMRU�VRXUFH�FDXV�Q��P�FURSODVW�F�FRQWDP�QDW�RQ�DW�VWXG��V�WHV��7KH�OHQ�WK�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�SUHGRP�QDQW�IRU�P�FURIUD�PHQWV�

Keywords:�Microplastic,�Quy�Nhon,�contamination,�sediments,�surface�water�
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1.�INTRODUCTION

3ODVW�F� SROOXW�RQ� �V� RQH� RI� QRW�FDEOH� SUREOHPV�

in� the� world,� causing� negative� effects� on�

ecosystems,� especially� aquatic� ecosystems,�

DQG� DOVR� FDXV�Q�� SRWHQW�DO� �PSDFWV� RQ� KXPDQ�

KHDOWK�� 3ODVW�F� ZDVWHV� UHOHDVHG� IURP� KXPDQ�

DFW���W�HV�PRVWO��HQG�XS��Q� WKH�VHDV�DQG�RFHDQV�

via�rivers.�Under�the�in�uence�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� KD�H� WKH� V�]H� RI� IURP�

1�μm�to�5000�μm.��5DKPDQ�HW�DO��UHSRUWHG�WKDW�

P�FURSODVW�FV�FDQ�FDXVH�G�UHFW�HIIHFWV�RQ�KXPDQ�

health�through�oxidative�stress�and�cytotoxicity,�

altering�metabolism,�neurotoxicity,�reproductive�

V�VWHP� WR[�F�W��� carcinogenic,� or� indirect�

HIIHFW� DV� D� �HFWRU� WR� WUDQVIHU� FKHP�FDOV� DQG�

P�FURRU�DQ�VPV��QWR�KXPDQ�ERG���

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

ODU�H�DPRXQW�RI�PDFURSODVW�FV�DQG�P�FURSODVW�FV�

IURP� � �QODQG� DV� ZHOO� DV� PDU�QH� DFW���W�HV���

Therefore,� microplastics� can� be� distributed� in�

G�IIHUHQW� HQ��URQPHQWV� �Q� WKHVH� HFRV�VWHPV��

7KH� P�FURSODVW�F� G�VWU�EXW�RQ� �Q� VHG�PHQWV� KDV�

been�reported�in�many�studies�in�the�world,�with�

G�IIHUHQW� FRQFHQWUDW�RQV� IURP� WKH� ORZ� �DOXHV�

DV� RI� ���� �� ����� SDUW�FOHV�N�� GU�� VHG�PHQW�� RU��
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����� �� ������ SDUW�FOHV�N�� GU�� VHG�PHQW�� WR�

K��K� �DOXHV� DV� RI� ����� �� ����� SDUW�FOHV�N��

dry� sediment,�� ����� �� ����� SDUW�FOHV�N�� GU��

VHG�PHQW�� RU� ����� �� ������ SDUW�FOHV�N�� GU��

VHG�PHQW���Similarly,�microplastic�contamination�

�Q� ZDWHU� HQ��URQPHQW� KDV� EHHQ� UHFRUGHG� Z�WK�

G�IIHUHQW� GHQV�W�HV� DW� VWXG�HG� DUHDV�� 7K�V� ZDV�

FOHDUO�� PHQW�RQHG� �Q� WKH� VWXG�� RI� � 5RGU��XHV��

et�al.��DW�WKH�FRVWDO�DUHDV��Q�3RUWX�DO��P�FURSODVW�F�

FRQFHQWUDW�RQ��DU�HG�IURP�������SDUW�FDOHV�P��DW�

WKH�SURWHFWHG�ZDWHU�WR������SDUW�FDOHV�P��DW�XUEDQ�

estuary,�or�2748�particles/m��DW�DUHDV�DVVRF�DWHG�

Z�WK�VXEPDU�QH�ZUHFN�DQG������SDUW�FDOHV�P��DW�

UHFUHDW�RQDO�PDU�QD��2WKHU� VWXG�HV�DOVR�VKRZHG�

WKH� G�IIHUHQW� FRQFHQWUDW�RQV� RI� P�FURSODVW�F� �Q�

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

at� Surabaya� bay� –� Indonesia,��� ����� �� �����

SDUW�FOHV�P�� at� urban� lakes� in� China,��� RU�

������ �� ������ SDUW�FOHV�P��DW� GHOWD� RI� 0DQDV�

U��HU� �Q� &K�QD���� �W� �V� FOHDU� WKDW� P�FURSODVW�F�

FRQWDP�QDW�RQ��Q�WKH�HQ��URQPHQW��Q��HQHUDO�DV�

ZHOO� DV� �Q� ZDWHUV� DQG� VHG�PHQWV� �Q� SDUW�FXODU�

KDV� EHHQ� �UHDWO�� DGGUHVVHG� E�� UHVHDUFKHUV� �Q�

the� world.� However,� there� have� been� several�

VWXG�HV� FDUU�HG� RXW� �Q� 9�HWQDP� Z�WK� G�IIHUHQW�

concentrations�of�microplastic�recorded,�ranging�

IURP� ����� WR� ����� SDUW�FOHV�N�� GU�� VHG�PHQW�

DW� 6DX� DQG� 'DX� EHDFK� �� 9XQ�� 7DX��� WR� �����

particles/kg�dry�sediment�at�Da�Nang�beach,���RU�

IURP� ����� SDUW�FOHV�P��water� in�Cua�Luc� bay� -�

Quang�Ninh,�2.522�particles/m��water�in�To�Lich�

U��HU���+D�1R����WR�����������������SDUW�FOHV�P��

ZDWHU��Q�GRZQVWUHDP�DUHDV�RI�'D��U��HU���

4X��1KRQ� �V� D� FRDVWDO� F�W��Z�WK� VH�HUDO�

DG�DQWD�HV�WR�GH�HORS�WRXU�VP�DFW���W�HV�DV�ZHOO�

DV�PDU�W�PH�DFW���W�HV�WKURX�K�4X��1KRQ�VHDSRUW��

Along�with� such� advantages,� the� coastal� areas�

RI� 4X�� 1KRQ� F�W�� KD�H� EHHQ� �UHDWO�� DIIHFWHG�

E�� WKH�ZDVWHV�Z�WK�QRW�FDEOH�DPRXQW�RI�SODVW�F�

ZDVWH��HQHUDWHG�IURP�WKHVH�DFW���W�HV�DV�ZHOO�DV�

IURP� WKH�GD�O�� DFW���W�HV�RI� WKH�F�W��V� UHV�GHQWV��

Therefore,�a�few�projects�have�been�implemented�

VXFK�DV� WKH�81�*()���SURMHFW�RSHUDWHG�E��WKH�

4X��1KRQ�&�W��:RPHQ�V�8Q�RQ��Q�WKH�SHU�RG�RI�

����� �� ����� WR� UHGXFH� SODVW�F�ZDVWH� �Q� FRDVWDO�

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

VXFFHVVIXO� �PSOHPHQWDW�RQ� RI� VXFK� FRPPXQ�W��

project,�it�is�essential�to��nd�scienti�c�evidence�

WR� SUR�H� ZKHQ� �PSOHPHQW�Q�� WKH� SURMHFW�� )RU�

that�reason,�we�conducted�this�study�to�give�the�

EDVHO�QH�DVVHVVPHQW�RQ�WKH�OH�HO�RI�P�FURSODVW�F�

FRQWDP�QDW�RQ��Q�WKH�FRDVWDO�DUHDV�RI���4X��1KRQ�

F�W��DV�ZHOO�DV�PDNH��Q�W�DO�VSHFXODW�RQ�DERXW�WKH�

RU���Q�RI�P�FURSODVW�FV��Q�WKH�VWXG�HG�DUHDV�

2.�STUDY�SITES�AND�METHODS

�����6W�G��VLWHV

7KH� VWXG�� DUHD� �V� 4X�� 1KRQ� EHDFK� DQG�

FRUUHVSRQG�Q��FRDVWDO�ZDWHUV��4X��1KRQ�EHDFK�

UXQV� DORQ�� ;XDQ� '�HX� DQG� �Q� 'XRQ�� 9XRQ��

streets,�Quy�Nhon�city,�Binh�Dinh�province.�This�

�V�D�SODFH�IRU�SOD��Q��DQG�VZ�PP�Q��RI�UHV�GHQWV�

�Q�4X��1KRQ�F�W��DV�ZHOO�DV�WRXU�VWV���FFRUG�Q��

to�statistics�in�April�2019,���WKH�WRWDO�SRSXODW�RQ�

of� Quy� Nhon� city� was� 290,053� people,� with�

a� density� of� 1,013.8� people/km��� 7KH� GD�O��

KXPDQ�DFW���W�HV�DV�ZHOO� DV�WKH�GH�HORSPHQW�RI�

coastal�tourism�services,�operation�of�Quy�Nhon�

seaport,�or��shing�activities�have�caused�certain�

SUHVVXUHV�RQ�WKH�FRDVWDO�HQ��URQPHQW�

7KH� V�WHV� VHOHFWHG� WR� FROOHFW� ZDWHU� DQG�

sediment� samples� are� along� Quy� Nhon� beach,�

�QFOXG�Q�� '�� ���������1�� ���������E),� D2�

���������1�� ���������E),� D3� (13.7597�1��

���������(�� DQG� '�� ���������1�� ���������(��

�)��XUH� ���� '�� �V� ORFDWHG� QHDUE�� 4X�� 1KRQ�

VHDSRUW�DQG�UHVWDXUDQWV�DORQ��;XDQ�'�HX�VWUHHW��

D2� is� also� nearby� restaurants,� in� addition� of�

WKH� UH�XODU�ZDVWHZDWHU� GUD�Q� IURP� WKH� F�W��DQG�

affected� from� some� �shing� activities� of� local�

residents.�D3�is�the�site�less�affected�than�others,�

VHSDUDWHG� IURP� VWUHHW� E�� D� SDUN�� '�� �V� ORFDWHG�

QHDUE�� D� E��� KRWHO� DQG� �V� D� SODFH� WR� SOD�� DQG�

swim�for�tourists�and�local�residents.�In�addition,�

D4�is�also�affected�by��shing�activities�and�the�

UH�XODU�ZDVWHZDWHU�GUD�Q�IURP�WKH�F�W��
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�����0HWKRGV

2.2.1.�Sampling�

6HG�PHQWV�DQG�VXUIDFH�ZDWHUV�ZHUH�FROOHFWHG��Q�

May�2021�at�4� study�sites�D1,�D2,�D3�and�D4�

along�the�Quy�Nhon�beach,�from�the�Quy�Nhon�

VHDSRUW�WR�*KHQK�5DQ���)��XUH�����)RU�VHG�PHQW�

samples,�we�used�a�tube�with�the�diameter�of�6cm�

DQG� WKH� KH��KW� RI��FP� WR� FROOHFW� �� VXEVDPSOHV�

Z�WK�Q�DQ� DUHD�RI�����P�,� then�combined� them�

�QWR� D�KRPR�HQHRXV� VDPSOH�� VHG�PHQW� VDPSOHV�

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

surface�in�the�intertidal�zone.�For�water�samples,�

WKH�SODQNWRQ�QHW�Z�WK�D�G�DPHWHU�RI����FP�DQG�

mesh�size�of�80�µm�and�a��owmeter�were�used�

WR� FROOHFW� DQG� FDOFXODWH� WKH� FROOHFWHG� ZDWHU�

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

ORZ�W�GH�DW�ZDWHUV�DERXW��������P�IDU�IURP�WKH�

shore.�At�each�site,�3�subsamples�were�collected,�

DQG� WKHQ� P�[HG� �QWR� D� KRPR�HQRXV� VDPSOH��

6HG�PHQW�DQG�ZDWHU�VDPSOHV�ZHUH�VWRUHG��Q��ODVV�

FRQWD�QHUV�DQG�WUDQVSRUWHG�WR�WKH�ODERUDWRU��IRU�

ODWHU�DQDO�V�V�

2.2.2.�Sample�treatment�and�analysis�

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

DFFRUG�Q��WR�WKH�PHWKRG�RI�(P�O�H�et�al.���Firstly,�

each� sample� was� �ltered� using� the� sieve� witK�

)LJ��H����6DPSO�Q��V�WHV�

PHVK�V�]H�RI���PP�WR�G�VFKDU�H� O�WWHUV� 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��Q�DQ� �QFXEDWRU�DW� WHPSHUDWXUH�RI�

����C�for�24�hours.�Next,�sample�was�added�1�ml�

RI�%�R]�P�6(�DQG���PO�RI�%�R]�P�)�DQG�SODFHG�

�Q� WKH� �QFXEDWRU� DW� ��� �C� for� 48� hours.� Then,�

���PO�+
�
2

��
����ZDV�DGGHG�WR�WKH�VDPSOH�SXW��Q�

WKH��QFXEDWRU�DW�����&�IRU����KRXUV���IWHU�EH�Q��

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� V�H�H�ZDV� WUDQIHUHG� �QWR�D� ���PO�EHDNHU�

to�perform� the�over�ow�process�with� saturated�

NaCl� solution.�Finally,� the�over�owed�solution�

was� �ltered� on� 1.6� µm�GF/A� �lters� to� collect�

microplastics.� These� �lters� were� stored� in� the�

FOHDQ�SHWU��G�VKHV�Z�WK�D�O�G�IRU�ODWHU�DQDO�V�V�

(DFK� VHG�PHQW� VDPSOH�ZDV� GU�HG� DW� ��� �&�

Z�WK�Q� ��� KRXUV� DFFRUG�Q�� WR� WKH� PHWKRG� RI�

4X�QK��QK�et�al.,���WKHQ�P�[HG�IRU�KRPR�HQH�W��

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

V�P�ODU�WR�ZDWHU�WUHDWPHQW�EXW�RQO�����PO�+
�
2

��

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

sample�after�being��ltered�using�sieve�1�mm�to�

UHPR�H�RU�DQ�F�PDWWHU��
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�fter� above� steps,� the� GF/A� �lters�

were� observed� using� LAXS� software� of� the�

stereomicroscope�Leica�S9i�to�record�and�analyse�

P�FURSODVW�FV��7KH�P�FURSODVW�FV�ZHUH�DQDO�VHG�

with� 3� shapes� as� fragment,� �ber� and� pellet�

DFFRUG�Q��WR�(P�O�H�HW�DO�����OO�P�FURSODVW�FV�RQ�

each��lter�were�taken�photo,�measured�sizes�and�

GHWHUP�QHG�FRORXUV���

�V� O�P�WHG� HTX�SPHQW� WR� DQDO�]H� WKH�

nature�of�microplastics,�based�on�the�suggestion�

RI� *(6�03��� DQG� (P�O�H� et� al.,��� ZH� RQO��

H[DP�QHG� P�FURSODVW�FV� Z�WK� OHQ�WK� RI� ���� ��

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

HQVXUH�K��K�UHO�DE�O�W��

2.2.3.�Data�analysis�

0�FURVRIW�([FHO������ZDV�XVHG�WR�DQDO�VH�GDWD�

and� make� the� �gures.� Data� analysed� included�

concentration,� size,� shape� and� colour� of�

P�FURSODVW�FV�IRXQG��Q�ZDWHUV�DQG�VHG�PHQWV�

2.2.4.�Microplastic�contamination�control�

To�ensure�the� reliable�study�results,�controlling�

P�FURSODVW�F� FRQWDP�QDW�RQ� IURP� VXUURXQG�Q��

environment�is�necessary.�During�the�study,�we�

FOHDQHG� WKH� VDPSOH�DQDO�V�V�DQG� WUHDWPHQW�DUHD�

XV�Q�� DOFRKRO� EHIRUH� ZRUN�Q�� RQ� VDPSOHV�� �Q�

addition,�we�followed�some�recommendations�of�

*(6�03��� VXFK�DV�ZHDU�Q��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��� WR� VHH� ZKHWKHU� WKHUH� �V� DQ�� P�FURSODVW�F�

FRQWDP�QDWHG��

There� was� only� one� of� 8� control� �lters�

FRQWDP�QDWHG���P�FURSODVW�F�GXU�Q��REVHU�DW�RQ�

XQGHU�WKH�VWHUHRP�FURVFRSH�

3.�RESULTS�AND�DISCUSSION

�����0LF�RSODVWLF�FRQFHQW�DWLRQ�DQG�VKDSH�LQ�

V��IDFH��DWH�V�DQG�VHGLPHQWV�

0�FURSODVW�F� FRQFHQWUDW�RQ� �Q� VXUIDFH� ZDWHUV�

�DU�HG� IURP� ������ WR� ������ SDUW�FOHV�P�,� in�

ZK�FK� WKH�ORZHVW�ZDV�DW�'��DQG�K��KHVW�DW�'���

0�FURSODVW�F� FRQFHQWUDW�RQ� �Q� VHG�PHQWV� ZDV�

from� 1700� to� 3100� particles/kg� dry� sediment,�

Z�WK�WKH�K��KHVW��DOXH�DW�'��DQG�WKH�ORZHVW��DOXH�

DW�'���7DEOH������W�FDQ�EH�VHHQ�WKDW�P�FURSODVW�F�

FRQFHQWUDW�RQ� ZDV� G�IIHUHQW� EHWZHHQ� VWXG��

V�WHV�DQG�WK�V�FDQ�EH�FDXVHG�E��G�IIHUHQW�IDFWRUV�

including� human� activities.� Clearly,� D3� is� less�

DIIHFWHG�E��VXFK�DFW���W�HV�WKDQ�RWKHU�V�WHV�DQG�WK�V�

FDQ� EH� WKH� UHDVRQ� H[SOD�Q�Q��ZK��P�FURSODVW�F�

FRQFHQWUDW�RQ� KHUH� �V� ORZHU� WKDQ� WKDW�DW�RWKHUV��

In�contrast,�D4�is� the�place�affected�from�lot�of�

activities�such�as�tourism,��shing�and�especially�

ZDVWHZDWHU� G�VFKDU�H� DQG� WKHVH� FDQ� OHDG� WR�

WKH� K��KHU� P�FURSODVW�F� FRQFHQWUDW�RQ� DW� KHUH�

compared� to�other�sites.�However,�microplastic�

FRQFHQWUDW�RQ� �Q� VHG�PHQWV� DW� '�� ZDV� QRW� WKH�

K��KHVW�DQG�WK�V����HV�D�VSHFXODW�RQ�WKDW�WKH�GD�O��

ZDVWHZDWHU� VRXUFH� IURP� F�W�� �V� WKH�PD�Q�FDXVH�

OHDG�Q��WR�WKH�K��K�FRQFHQWUDW�RQ�RI�P�FURSODVW�F�

�Q�ZDWHUV� DW� WK�V� V�WH�� 7K�V� REVHU�DW�RQ� �V� H�HQ�

PRUH� �DO�G� ZKHQ� '�� �V� DOVR� KHD��O�� DIIHFWHG�

E�� WKH� F�W��V� ZDVWHZDWHU� DV� DW� '�� DQG� VKRZHG�

WKH� VHFRQG� K��K� FRQFHQWUDW�RQ� RI�P�FURSODVW�FV�

among�the�4�study�sites.�Thus,�it�can�be�said�that�

WKHUH�DUH�G�IIHUHQW�VRXUFHV�FDXV�Q��P�FURSODVW�F�

contamination�at�study�area,�of�which�the�direct�

ZDVWHZDWHU� VRXUFH� IURP� F�W�� �V� RQH� RI� PDMRU�

UHDVRQV��7K�V� �V�DOVR�UHFRUGHG�E��4X�QK��QK�

et�al.���ZKHQ�GR�Q��WKH�UHVHDUFK�RQ�P�FURSODVW�F�

at�Da�Nang�beach.�Besides,�other�activities�such�

as�restaurant�services,�hotel�services,�or��shing,�

HWF�� FDQ� EH� DOVR� UHDVRQV� FDXV�Q�� P�FURSODVW�F�

FRQWDP�QDW�RQ�DW�RXU�VWXG��DUHD��

7KH� D�HUD�H� P�FURSODVW�F� FRQFHQWUDW�RQ�

�Q�VHG�PHQWV��Q�WK�V�VWXG���DW�4X��1KRQ�EHDFK��

�V� K��KHU� WKDQ� WKDW� DW� 6DX� DQG� 'DX� EHDFK� ��

9XQ��7DX��Z�WK������DQG������SDUW�FOHV�N��GU��

VHG�PHQW�UHVSHFW��HO�����EXW�ORZHU�WKDQ�WKDW�DW�'D�

1DQ��EHDFK�������SDUW�FOHV�N��GU��VHG�PHQW�����

Similarly,�microplastic�concentration�in�surface�

ZDWHUV��Q� WK�V�VWXG���V�PXFK�K��KHU�WKDQ�WKDW�DW�

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

but�much�lower�than�that�at�To�Lich�river�–�Ha�

1R�� ������ SDUW�FOHV�P����� DQG� DW� GRZQVWUHDP�

RI�'D�� U��HU� �����������������SDUW�FOHV�P������
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Based� on� these� results,� it� can� be� seen� that�

P�FURSODVW�F� FRQWDP�QDW�RQ� OH�HO�DW� VWXG��DUHDV�

�Q�9�HWQDP��V�G�IIHUHQW�DQG�WK�V�FDQ�EH�FDXVHG�E��

human�activities�such�as�industrial�development,�

tourism,�etc.�In�general,�microplastic�concentration�

DW� DUHDV� PXFK� DIIHFWHG� E�� KXPDQ� DFW���W�HV� �V�

K��KHU� WKDQ� WKDW� DW� OHVV� DIIHFWHG� RQHV��7K�V�ZDV�

UHSRUWHG� �Q� WKH� UHVHDUFK� RI� 5RGU��XHV� et� al.���

SURWHFWHG� VHDV� KD�H� �HU�� ORZ� P�FURSODVW�F�

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�

KD�H�K��K�P�FURSODVW�F�FRQWDP�QDW�RQ�OH�HO��2Q�

the� other� hand,� microplastic� concentration� in�

ZDWHUV�DW�VHDV�RU�ED�V��V�QRUPDOO��ORZHU�WKDQ�WKDW�

DW�U��HUV��7K�V��V�DOVR�FRQ��QFHG�E��UHVXOWV�RI�WKH�

UHVHDUFK�RI�(P�O�H�et�al�����

7DEOH����&RQFHQWUDW�RQ�RI�P�FURSODVW�F��Q�VXUIDFH�ZDWHUV�DQG�VHG�PHQWV�

6WXG��

V�WHV

0�FURSODVW�F�

FRQFHQWUDW�RQ��Q�

VXUIDFH�ZDWHUV�

�QXPEHU�RI�

SDUW�FOHV�P��

0�FURSODVW�F�

FRQFHQWUDW�RQ��Q�

VHG�PHQWV��QXPEHU�

RI�SDUW�FOHV�N��GU��

VHG�PHQW�

7KH�W�S�FDO�FKDUDFWHU�VW�FV�RI�WKH�VWXG��V�WHV�

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

'� ����� ����
1HDUE��UHVWDXUDQWV��WKHUH��V�WKH�UH�XODU�ZDVWHZDWHU�

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

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

'� ����� ����
1HDUE��KRWHO��WKHUH��V�WKH�UH�XODU�ZDVWHZDWHU�GUD�Q�

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

�YH�DJH ����� ����

7KH� UHVXOWV� RI� WK�V� VWXG�� VKRZHG� WKDW�

WKHUH�ZHUH� �� VKDSHV�RI�P�FURSODVW�FV� �Q�ZDWHUV�

as� well� as� sediments,� that� were� fragments� and�

�bers.�Generally,�the�ratio�of��bers�(varied�from�

���������������IRU�ZDWHUV�DQG����������������

IRU� VHG�PHQWV��ZDV�PRUH�GRP�QDQW�WKDQ�WKDW�RI�

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

RI���V�WHV�DFFRXQWHG�IRU��������IRU�ZDWHUV�DQG�

86.87%�for�sediments.�The�dominance�of��bers�

�V� DOVR� UHSRUWHG� �Q� RWKHU� VWXG�HV� VXFK� DV� WKH�

UHVHDUFK�RI�'RDQ�7K��2DQK�et�al.������������������

96.04%),���Quynh�Anh�et�al.�(2020)�(99.2%),���RU�

)�OKR�DQG�0RQWH�UR����������������

7DEOH����7KH�UDW�R�RI�P�FURSODVW�F�VKDSHV��Q�VXUIDFH�ZDWHUV�DQG�VHG�PHQWV��

6WXG��

V�WHV

6XUIDFH�ZDWHUV 6HG�PHQWV

Ratio�of��bers�(%) 5DW�R�RI�IUD�PHQWV���� Ratio�of��bers�(%) 5DW�R�RI�IUD�PHQWV����

'� ����� ����� ����� �����

'� ����� ����� ����� ����

'� ����� ����� ����� �����

'� ����� ����� ����� ����

�YH�DJH ����� ����� ����� �����
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����� 6L�H� RI� PLF�RSODVWLFV� LQ� V��IDFH� �DWH�V�

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%)�

ZK�OH� '�� KDG� ������� RI� E�IHUV� KD��Q�� 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).�

)LJ��H����The�distribution�ratio�of��bers�in�surface�waters�according�to�the�length.�

7KH� IUD�PHQWV� �Q� VXUIDFH� ZDWHUV� PRVWO��

had� the� area� of� 45000� –� 200000� µm��Z�WK� WKH�

ratio�of�62.5%,�59.09%,�81.82%�and�75%�for�D1,�

D2,�D3�and�D4,�respectively.�The�pooled�ratio�of�

IUD�PHQWV��Q�WK�V�V�]H�ZDV�DOVR�K��KHVW����������

in�size�classes�of�microplastics�found,�followed�

by� fragments� in� area�of�200000�–�400000�µm��

���������)��XUH����

)LJ��H����7KH�G�VWU�EXW�RQ�UDW�R�RI�IUD�PHQWV��Q�VXUIDFH�ZDWHUV�DFFRUG�Q��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�UDW�R�RI��������ZK�OH�RWKHU�V�]H�FODVV�KDG�

DOPRVW�V�P�ODU�UDW�RV��)��XUH�����7KH�IUD�PHQWV��Q�

VHG�PHQWV�PRVWO��KDG�DUHD��Q���FODVVHV�RI���������

200000�µm��and�200000�-�400000�µm�,�in�which�

the�smaller�class�was�dominant,�with�pooled�ratio�

RI���������)��XUH����

)LJ��H����The�distribution�ratio�of��bers�in�sediments�according�to�the�length.�

)LJ��H����7KH�G�VWU�EXW�RQ�UDW�R�RI�IUD�PHQWV��Q�VHG�PHQWV�DFFRUG�Q��WR�WKH�DUHD�
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�Q� general,� �bers� in� surface�waters� and�

VHG�PHQWV� PD�QO�� KD�H� WKH� OHQ�WK� RI� ���� ��

2000� µm� and� fragments� mostly� have� the� area�

of�45000�-�400000�µm���'RDQ�7K��2DQK�et�al.���

DOVR� UHSRUWHG� WKDW� P�FURSODVW�FV� �Q� ZDWHUV� DW�

GRZQVWUHDP�RI�'D��U��HU�PRVWO��KDG�WKH�OHQ�WK�

of� 300� -� 2000� µm� for� �bers� (accounting� for�

78.45�-�85.71%)�and�area�of�50000�-�400000�µm��

�DFFRXQW�Q�� IRU�����������������IRU�IUD�PHQWV��

Similarly,� the� dominance� in� number� of� small�

V�]H�KDG� P�FURSODVW�FV� ZDV� DOVR� UHFRUGHG� �Q�

RWKHU� VWXG�HV�11,14� (IIHFWV� RI� ZDWHU� FXUUHQWV� DQG�

XOWUD���ROHW�UDG�DW�RQ��V�RQH�RI�IDFWRUV�SURGXF�Q��

VPDOO�V�]H�KDG�P�FURSODVW�FV���

����� 7KH� FROR��V� RI� PLF�RSODVWLFV� LQ� V��IDFH�

�DWH�V�DQG�VHGLPHQWV�

The� colour� of� microplastic� �bers� in� surface�

ZDWHUV�ZDV�TX�WH� G��HUVH�EXW� G�IIHUHQW�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�'��ZK�OH�ZK�WH�DQG�EOXH�ZHUH�PD�Q�FRORXUV�DW�

D4.�When�pooled�for�4�sites,�it�can�be�seen�that�

blue�was�most�dominant� (23.5%),� followed�by�

SXUSOH���������DQG�ZK�WH�����������)��XUH����

)LJ��H����The�colour�distribution�of��bers�in�surface�

ZDWHUV��

7KH� FRORU� RI� P�FURSODVW�F� IUD�PHQWV�

�Q� VXUIDFH� ZDWHUV� ZDV� DOVR� �HU�� G��HUVH� DQG�

DFFRXQWHG�IRU�G�IIHUHQW�SURSRUW�RQV�DW�WKH�VWXG��

sites.� Speci�cally,� white� dominated� at� D1� and�

D4,�white�and�yellow�were�the�dominant�colors�

DW�'��ZK�OH�UHG�DQG�RUDQ�H�ZHUH�SUHGRP�QDQW�DW�

'���:K�WH�ZDV� WKH�PRVW�GRP�QDQW� FRORU�ZKHQ�

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

���������DQG�EOXH����������)��XUH����

)LJ��H� ��� 7KH� FRORXU� G�VWU�EXW�RQ� RI� IUD�PHQWV� �Q�

VXUIDFH�ZDWHUV��

5H�DUG�Q�� WR� FRORXU� RI� P�FURSODVW�FV� �Q�

sediments,� because� of� very� low� proportion� of�

fragments,� we� only� examined� �bers’� colour.�

Generally,�the�colour�of��bers�in�sediments�was�

OHVV� G��HUVH� WKDQ� WKDW� �Q� VXUIDFH� ZDWHUV�� 7KH�

G�VWU�EXW�RQ�UDW�R�RI�FRORXUV�DW�VWXG��V�WHV�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�

ZK�WH����������DQG�SXUSOH�����������)��XUH����

)LJ��H����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�P�FURSODVW�FV� �Q�WKH�UHVHDUFK�RI�'RDQ�

7K��2DQK�et� al.,��� IROORZHG�E�� �UHHQ�DQG�EOXH��

EODFN�DQG�EOXH�DUH�WKH�PDMRU�FRORXUV��Q�WKH�VWXG��

RI�1XHOOH�et�al.����or�blue�dominates,�followed�by�
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ZK�WH� �Q� WKH� VWXG��RI�4X�QK��QK� et�al.���Thus,�

FRORXU�RI�P�FURSODVW�F��Q�VWXG�HV��V�G�IIHUHQW�DQG�

WK�V�FDQ�EH��R�HUQHG�E��G�IIHUHQW�ZDVWH�VRXUFHV�DW�

study�areas.�These�sources�can�be�from�garments,�

plastic��shing�gears,�packaging�materials�or�from�

ZDVK�Q��FORWKHV�WKURX�K�GRPHVW�F�ZDVWHZDWHU���

4.�CONCLUSION

7KH�P�FURSODVW�F�FRQFHQWUDW�RQ��Q�VXUIDFH�ZDWHUV�

�DU�HV� IURP� ������ WR� ������ SDUW�FOHV�P�� DQG�

D�HUD�H�RI� ������SDUW�FOHV�P���7KH�P�FURSODVW�F�

FRQFHQWUDW�RQ��Q�VHG�PHQWV��V�IURP������WR������

SDUW�FOHV�N��GU��VHG�PHQWV�DQG�D�HUD�H�RI������

SDUW�FOHV�N��GU��VHG�PHQWV�

The� �bers� found� in� this� study� mostly�

have� the� length� of� from�300� to� 2000� µm.�The�

IUD�PHQWV�GRP�QDWH��Q�UDQ�H�RI�DUHD�IURP�������

to�400000�µm���

Blue,�white� and�purple�are� the�dominant�

colours� of� �bers� and� white,� yellow� and� blue�

GRP�QDWH�IRU�IUD�PHQWV�
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