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Rdc thai nhua dd tré thanh mét van dé moi truong nghiém trong o Viét Nam
ciing nhu trén thé gioi. Mac du nhiéu nghién cuu da dwoc thuc hién dé danh gia hién
trang vé 6 nhiém chat thai nhua trong cac hé sinh thai, nhung su hiéu biét vé tdc
dong cua cac hat nhya doi véi thue vat van con han ché. T rong nghién cuu nay, nhua
Polyethylene Terephthalate (PET) da dwoc lwa chon dé nghién ciu dnh hwéng ciia
cac mdanh nhira dén sw sinh trueéng va kha nang xir Iy amoni ciia béo tam Lemna sp.
trong diéu kién phong thi nghiém. Két qua nghién citu cho thdy nhwa PET 1 mm c6
sw tkc ché 1én kha ndng sinh trudng, sw dai ré va khd ndng xit 1y amoni ciia béo tam
Lemna sp. twong g véi 36,36 %, 29,76 % va 21,8 %. Khi tang khoi lwong nhira PET
1 mm, ty 1é trc ché ciia nhwa 1én sinh trwéng va khd ndng xir 1y amoni ciia béo tam cang
tang. Diéu nay cho thdy sw xudt hién ciia vi nhwa PET trong méi truong nude ire ché
kha nang sinh truong ciia béo tam Lemna sp. Do do, can c¢é nhitng nghién civu sau hon
dé hiéu ré hon vé tac dong ciia cac manh nhira PET d6i véi cde giai doan sinh trudng
khdc nhau va kha nang xir Iy nuée ciia béo tam.
Tir khéa: Béo tdm Lemna sp.; Polyethylene Terephthalate; O nhiém nhya; Sinh
truong.
Abstract

Effects of Polyethylene Terephthalates on the growth and ammonium treatment
efficiency of Duckweed Lemna sp

Plastic waste has become a severe environmental issue in Vietnam and around the
world. Despite much research into the current state of plastic pollution in ecosystems,
knowledge of the effects of plastic particles on plants remains limited. In this study,
Polyethylene Terephthalate (PET) resin was selected to study the effect of plastic
particles on growth and ammonium treatment efficiency of duckweed Lemna sp. under
laboratory conditions. Research results showed that Imm PET resins had an inhibitory
effect on the growth, root elongation and ammonium processing capacity of duckweed
Lemna sp., respectively, at 36.36 %, 29.76 % and 21.8 %. When increasing the weight
of I mm PET plastic, the inhibition rate of the resin on the growth and the ammonium
processing capacity of duckweed increased. This study showed that the presence of PET
microplastics in the aquatic environment inhibited the growth of duckweed Lemna sp.
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Therefore, further studies are needed to better understand the impact of PET particles
on different growth stages and water treatment capacity of duckweed.

Keywords: Duckweed Lemna sp.; Growth; Plastic pollution; Polyethylene

Terephthalate.

1. Mé& dau

Cung v6i su phat trién khong nging
ctia nganh nhya, cic san phim nhwa ngay
cang duogc ung dung rong rai trong cong
nghiép, néng nghiép va doi song (Xu et
al., 2020) [8]. Nhuya rat can thiét trong
cudc séng vi hau hét hoat dong cua con
ngudi ngay nay déu dya trén hodc bi anh
hudng boi nhya va cac san pham tir nhya
(Geyer et al., 2017) [5].

Chét thai nhya, bao gém mot ty 1¢
dang ké chat thai ran d6 thi, 1a mbi quan
tam dac bi¢t 16n (Sanjana va Yogendra,
2020) [7]. Ngudi ta wc tinh rang khoang
12.000 tdn chat thai nhua sé& & cac bai
chén 14p hodc trong moi truong ty nhién
vao nam 2050 (Geyer et al., 2017) [5].
Trong sb tit ca cac loai nhwra, Polyetylene
Terephthalate (PET) dugc dac biét su
dung trong bao bi thyc phim vi cac dic
tinh ctia n6 bao gdm kha niang chiu nhiét,
hoa chat va co hoc (He et al., 2019) [4].
La mot nguyén li¢u thd quan trong, PET
thudng duoc sir dung dé san xudt cac san
pham dyng d6 udng, néu nhu khong duoc
thu gom dung cach va thai bé ra ngoai
moi truong, loai nhua nay ciing kho bi
phan huy. Khi ¢ trong méi trudong, qua
trinh phan manh véat 1y va lao héa cham
cua nhua de doa cac hé sinh thai bﬁng
cach phan tach thanh céc hat nhya nhé
hon hodc thong qua viéc giai phong cac
chat doc, chat phu gia va cac hop chat hap
phu (Sajiki va Yonekubo, 2003) [8].

Mic du mdt sb nghién ctru da xem
x¢ét tdc dong cua manh vun nhya dén chat

lugng modi truong va thyc vat trén can,
nhung su hiéu biét vé tac dong ctia chung
d6i voi hé sinh thai nude va thyuc vat thity
sinh van con han ché. Cho dén nay, ngudi
ta biét rat it vé tic dong cua nhwa ddi véi
su phat trién cua cac thuc vt thuy sinh.
Hién tai, phan 16n cac nghién ctru duoc
thuc hién trong linh vuc nay tap trung vao
sb lugng cac manh nhya 16n trong nudc,
trong khi co rat it thong tin vé tac dong
cua cac manh vun nhua nhd, dac biét la
sau thoi gian dai tich tu, ddi véi su tang
truong va phat trién cua thyc vat thiy
sinh, ddc biét 1a dbi v6i béo tAm Lemna
sp. Do d6, trong nghién ctru nay danh gia
anh huong cua nhya PET Ién sinh truong
va kha niang xir Iy amoni ctia béo tim
Lemna sp.

2. Vat liéu va phwong phap
nghién ctru

2.1. Poi twong nghién ciru

Béo tam

Béo tim (Lemna sp.) dugc thu
thap tr muong thuéc phuong C6 Nhué,
Ha Noi (21°3'55.98" N, 105°45'45.68"
E). Sau d6 béo dugc dwa vé phong thi
nghiém dé lwa chon cac ca thé beo phat
trién déu nhau. Moi truong nudi béo
bao gom: KNO, 0,404 mg/l; KH,PO,
0,106 mg/l; K HPO, 0,0728 mg/l; K,SO,
0,0348 mg/l; MgSO,.7H,0 0,0992 mg/l;
CaCl, 0,0222 mg/l; FeSO,.7H,0 0,0120
mg/l; H,BO, 0,01144 mg/l; MnCl,.4H,0
0,000564 mg/l; ZnSO,.7H,O0 0,00214
mg/l; (NH,)Mo.0O,,.4H,0 0,000086 mg/1;
CuSO0,.5H,0 0,00023 mg/l; CoCl,.6H,O
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0,00108 mg/l. pH ctia modi trudong nuodi
duge diéu chinh tir 6,5 - 7,0 trude khi
hap thanh tring. Diéu kién nudi: Nhiét
d6 khoang 25 + 2 °C, chu ky sang:tdi 1a
12:12 gio véi cudong do chiéu sang 1000
lux. Sau khoang 6 tudn nudi ciy trong
diéu kién phong thi nghiém, 15 ca thé
beo tAm truong thanh dugc lya chon va
bd sung vao binh thuy tinh chira 100 ml
moi truong nudi béo c¢6 nong do N-NH Y

40 mg/L (dugc pha tir NH,CI co6 ngudn
gbc Merck - Ptrc) nham danh gia doc tinh
ctia nhya dén sinh truong va kha nang xur
Iy amoni cua béo Lemma sp.

Nhuwa PET

Nhya Polyethylene Terephthalate
(PET) dugc su dung rong rai trong cudc
song hang ngay. Tinh chat va ngudn gdc
ctia nhya PET duoc thé hién trén Bang 1.

Bing 1. Tinh chit ciia nhwa PET [3]

, Khoi lwrong riéng L A g
Loai polyme (g/cm’) Mau sac Nguon goc
Polyethylene Terephthalate . . | Chai dung do uong va cac loai
(PET) 1,38 - 1,41 Khéng mau chit long

2.2. Phwong phap nghién ciru

2.2.1. Phuong phap xac dinh thong
s6 sinh truéng

Anh huong ctua nhya dén sy sinh
truong cua beo dugc theo doi trong 7
ngay. Sinh truong cua béo dugc danh
gia thong qua su thay d6i vé khéi lugng
béo giita miu thi nghiém so v&i mau d6i
chung. Kha ning te ché sinh truong duoc
tinh bang cong thirc sau:

Tbc d6 sinh truong riéng cia béo:
u=[In(m) - In (m )]/t

Trong do: t: Thoi gian nghién ctru

Ln (m ): Cén ndng beo sau thu hoach

Ln (m ): Can nang be¢o ngay dau tién

Hiéu sudt tc ché ting trudng cia
nhua dén béo Lemna sp. (%) = [(n miu
d6i chtng - p mau thi nghiém)/ p mau ddi
chung] x 100.

Chiéu dai ré cua béo duoc danh gia
thong qua su thay doi vé chiéu dai ré
béo gitta mau thi nghiém so v6i mau ddi
chung. Kha ning tc ché chiéu dai 1 duoc
tinh bang cong thirc sau:
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Hiéu suit uc ché chiéu dai ré cua
nhya dén béo Lemna sp. (%) = [(Chiéu
dai r& mau dbi chung - Chiéu dai ré
mau thi nghiém)/Chiéu dai r& miu dbi
ching] % 100.

Hiéu sudt xir Iy amoni cta béo dugc
danh gia thong qua sy thay d6i vé hiéu
suat xir Iy amoni cia béo gitra mau thi
nghiém so v&i mau dbi ching. Kha ning
trc ché hiéu suat xir Iy amoni duoc tinh
bang cong thirc sau:

Hiéu suit wc ché xir 1y amoni cia
nhwra dén béo Lemna sp. (%) = [(Hiéu suét
xtr Iy amoni ddi chimg - Hiéu suat xtr 1y
amoni mau thi nghiém)/Hiéu suét xur 1y
amoni mau d6i chimg] x 100.

2.2.2. Phwong phap phan tich

Xac dinh NH," bang phuong phap
trac quang theo TCVN 6179-1:1996; ISO
7150-1:1984

2.2.3. Théng ké va xir Iy s6 liéu

TAt ca céc thi nghi¢m déu duoc lap
lai 3 1an va dit liéu thu nhan duoc vé bang
phan mém Excel 2010.
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2.3. Bé tri thi nghi¢m

Thinghiém 1: Nghién ciru anh hwong
kich thuoc cua nhya lén sinh truong va
kha nang xw ly amoni cua béo

Nham muc dich danh gid anh huong
cua kich thudc nhya Ién sinh trudng va xur
Iy amoni ctia béo: Béo duoc nudi trong thé
tich nghién ctru 100 ml; Thoi gian chiéu
sang 8 h voi cuong do chiéu sang 5000 lux,
nhi¢t do dao dong tr 20 - 22 °C, N-NH,"
40 mg/L. Thoi gian theo ddi 7 ngay. Mdi
nghiém thic duoc lap lai 3 lan.

Cac thi nghiém duoc bd tri nhu sau:

bC: Moi truong + beo

TN1: Moi trudong + béo + 5g/L nhya
c6 kich thuée 30 mm

TN2: Moi truong + béo + 5g/L nhya
c6 kich thuéc 10 mm

TN3: Moi truong + béo + 5g/L nhua
c6 kich thudc 2 mm

TN4: Moéi truong + béo + 5g/L nhua
c6 kich thuéec 1 mm
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bC TN1 . TN2 TN3, TN4
I % trc che toc do tang chieu dai re
Thi nghiém
(@)

% tic ché tde dd ting chiéu dai ré

Nghién ciru

Thi nghiém 2: Nghién ciru anh huong
khoi heong ciia nhiea lén sinh trieong va
kha nang xu Iy amoni cua beo

Nham muc dich danh gia anh huong
cua mat do nhya Ién sinh trudng va xu ly
amoni ctia béo: Béo duoc nudi trong thé
tich nghién ctru 100 ml; Thoi gian chiéu
sang 8h véi cudng do chiéu sang 5000 lux,
nhi¢t do dao dong tir 20 - 22 °C, N-NH, " 40
mg/L, kich thudc nhya 1 mm, khdi lugong
nhya thay doi0; 1;5;10; 20 g/L. Thoi gian
theo ddi 7 ngay. Mdi nghiém thtrc dugc lip
lai 3 lan.

3. Két qua va thao luin

Nghién cuu anh huong cua kich
thuoc nhya PET lén kha nang sinh truong
va xir 1y amoni ciia béo tam

Do tang chiéu dai ré, khdi lugng béo
tam va sy tc ché cua kich thude nhua 1én
chiéu dai ré, ciing nhu khdi luong béo tim
dugc thé hién khac nhau gitra cac nghiém
thirc (Hinh 1a va Hinh 1b).

A
A

D9 ting khoi lwgng

0.15 29.76 a0
30
0.1 0,1 . =01 2
0,08 10

0.05 !
0,0 — 0

-
0 -10

L0900

=341
PC TN1 TN2 TN3 TN4

%, (rc ché toc d6 ting khdi lugng

% trc ché toc d§ ting khoi luong

e D tang khéi luong

Thi nghi¢ém

(b)

Hinh 1: Anh hwong ciia kich thwéc nhwa PET Ién chiéu dai ré va khéi liwong ciia béo tim

Két qua nghién ctru cho thay kich
thudec khac nhau cua PET co6 tac dong
dang ké dén kha niang phat trién cta chiéu
dai ré cling nhu kha nang tang khdi lugng
ctia béo tam. Cu thé, & TN3 va TN4, nhya
PET c6 kich thudc 16n 10 mm va 30 mm,

chiéu dai ré va khéi luong cia béo tim
khéng cho thiy sy anh huong khi so sanh
v6i cong thire ddi chung. Trong khi d6 ¢
nghiém thirc TN1 va TN2, béo tam bi anh
huong dang ké boi viée bd sung cac manh
vun nhua c¢6 kich thuéc nhé 1 mm va 2
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mm. Ty 1& trc ché toc do tang chiéu dai ré
va rc ché kha ning ting khdi luong cua
hai nghiém thuc nay 1a 36,36 %, 18,18 %
va 29,76 % va 11,77 %, tuong tmg. Kich
thude cta nhya PET cang nhd, su (e ché
ciia nhya 1én sinh truéng ctia béo tim

cang tang. Nghién ctru ctia Qi va cdng su,
2018 [10] ciing bao cdo rang vi nhya va
ménh nhya 16n déu ¢6 su anh huong dén
sinh trudng cta cay lta mi va vi nhya cho
thdy tac dong tiéu cuc nhiéu hon so véi
nhua 16n.

Bing 2. Anh huéng ciia kich thwéc nhwa PET lén khd ning xiv Iy amoni

Py Py FYRTIURY
Thi | Khéilugng | Kich | ~ongde | Nongdy |, o g¢ Yoteche
STT nghiém | nhwa (g/L) | thuéc amoni ban | amoni sau xi it 1Y (%) hi€u suat xi
ghi¢ va (8 diu(mgL) | 1j (mgL) YO 1y amoni
1 bC 0 - 40 3,5 91,3
2 TN1 5 1 mm 40 11,4 71,4 21,8
3 TN2 5 2 mm 40 9,6 76,0 16,7
4 | TN3 5 10 mm 40 7.9 80,2 12,1
5 TN4 5 30 mm 40 7,2 81,9 10,3
100 | 125
I 13 =
_ :g L 76 o2 8191 2 g
§ 70 } 16,7 f_;
s ;
= 60 | 12 115 E
Z 50 103 “3
B | 110 2
E 30 t =
T 20t 5 %
10 \g
0 0 X
pC TN N2 TN3 TN4
Thi nghiém

. % (rc ché hi¢u suat xtr ly amoni

e Tiéu sudt xir [y (%)

Hinh 2: Anh hwéng ciia kich thwéc nhwa PET Ién khd nang xir yj amoni

Kha nang xu 1y amoni cua béo tim
dudi sy anh huong cua kich thudc nhya
duoc thé hién ¢ Bang 2 va Hinh 2. Vi khoi
luong nhya PET nhu nhau, kich thudc thay
doi (1 mm, 2 mm, 10 mm, 30 mm), sau
mot thoi gian xtr Iy nong d6 amoni giam
& tat ca cac cong thie thi nghiém c6 chia
nhya. Kich thuéc nhya cang 16n, hiéu suét
xtr Iy amoni cang cao (TN1-TN4 ting dan
tir 71,4 - 81,9) va % wrc ché hiéu suat xir
Iy amoni giam dan (tir 21,8 & TN1 xudng
10,3 & TN4). Kich thudc nhya cang nho
thi hiéu sudt xtr Iy amoni cang giam, kha
nang e ché xtr Iy amoni ctia béo tAm cang

tang. K&t qua nghién ctru nay phu hop véi
két qua anh huong ctia kich thude nhya 1én
sinh truong ctia béo tim.

Nghién ciru dnh hwéng cia khoi
luwong nhwa PET lén kha nang sinh truong
va xir Iy amoni ciia béo tam

Sinh khdi va 1& cia béo tim co su
thé hién khac nhau trong cac coéng thirc
thi nghiém (Hinh 3). O nghiém thirc TN,
khéi lugng nhua thap 1 g/L, ty 18 trc ché
chiéu dai ré va khéi luong cua béo thap
khoang 22,86 va 17,54 %, tuong Ung.
Khi ting khéi luong nhwa kich thudc
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nhd, c6 su khac biét dang ké vé su phat
trién ctia béo tam. Piéu nay thé hién, khoi
luong nhya cang 16n, béo sinh trudng
cham, c6 nghia 1a ty 18 Grc ché cang ting.
Bhattacharya et al., (2010) [2] cling cho
r?mg cac hat nhya tich dién duong bi hut
vao cellulose cic thanh phan cua té bao
thuc vat do luc tinh dién va su hép phu
cua ching cling dugc tang cuong boi do
nham cta bé mit cellulose thuc vat cung
cép nhiéu vi tri lién két cho cac hat nhua.
Maic du dién tich cua cac hat nhya khong
duogc do, nhung céac vi hat PET duogc su
dung trong nghién ctu cia nhom tac
gia thé hién &i lyc cao voi cac bé mat

x

dai ré

PC TN1 TN2 TN3 TN4

D) ting chidu dai ré
% tic ché tbe d§ ting chidu

% trc ché the d ting chidu dai ré
e DG ting chiu dai 18

Dj tang khoi lugng (g)

Nghién ciru

tich dién am, vi du: Vach kinh. Mot mat
khéc, su xuét hién nhiéu nhya PET cling
c6 kha ning lam héng ré mot cach co
hoc. Nghién ctru cua Balestri va cong su
(2019) [1] ciing cho thdy s nay mam cua
hat Lepidium sativum c6 su phat trién bat
thuong hodc giam sy phét trién cua cay
con khi c6 nhya. Pflugmacher va cong
su (2020) [6] dd phat hién ra rang ty 1&
nay mam thap hon (15 %, 30 % va 65 %)
duoc quan sat, so vdi cac bién phap dbi
chung khong dugc xur ly, sau khi vat liéu
polycarbonate méi dugc tron truc tiép
vao chét nén theo ty 1& 0,1 %, 1,0 % va
10 % (w/w).

0.15
0.1
0.05
0

lwgng

PC TN1 TN2 TN3 TN4
%, (ic ché téc do tang khbi
luong
D)) tang Khéi luong (g)

% trc ché tbe dp ting khéi

Thi nghlém Thi nghiém
(a) (b)
Hinh 3: Anh hwéng ciia khéi lwong nhwa PET Ién chiéu dai ré va khoi lwong ciia béo tim

el 90,58 44,79 > =
9 | ; 45 5
S 80t -
<~ o)
> 70 F 35 ;
T 60 | 0
\(*5 &
S S0t 25 2
& 4 0 &
=
=30 15 S
20 10 :
10 | 5 =
0 X

pC TN1 TN2 TN3 TN4

Thi nghiém

= % e ché hi¢u suét xir 1y amoni

e Hidu sudt xir 1y (%)

Hinh 4: Anh hwong ciia khéi lwong nhwa PET Ién khd nang xir Iy amoni
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Kha nang xu Iy amoni dudi sy anh
hudng cua khéi lugng nhya duge thé hién
& Hinh 4. Két qua nghién ctu cho thiy
khdi luong PET cang 16n thi kha ning xir
Iy amoni ctia béo tAm cang giam, Hiéu suat
xtr Iy amoni ctia béo giam dan (tr 79,27 %
& TN1 xudng con 50,01 % & TN4). Diéu
nay ciing co thé giai thich, khi ting luong
vi nhya vao trong mdi truong nude, anh
hudng dén sy sinh trudng cua béo tim, dan
dén giam su hap thu nito trong moi trudong
nudce, dan dén hiéu suat xa 1y amoni giam.

4. Két luan

Két qua nghién ctu cho thay cac
manh nhya PET véi kich thudc 16n (10 -
30 mm) khong anh hudng 1€n sinh trudng
va chiéu dai r& ctia béo tAm Lemna sp. Tuy
nhién, cac manh nhua PET c¢ kich thudc
nho hon 5 mm (duoc coi 1a vi nhua) da co
sy anh huong 1én kha nang sinh trudng va
xtr 1y amoni ctia béo tdm. Kich thude vi
nhya cang nho thi mic anh hudng cang
tang. Két qua nghién ctru nay cling budc
dau cho thdy cac manh nhwa va hat vi
nhua co thé co tac dong ti€u cuc dén thuc
vat ndi trong h¢ sinh thai nudc ngot.
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