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Background and Introduction Materials and Methods

Plastics have become an essential part of our everyday life since Sampling | | | | » - (
the beginning of their mass production in the 1940s. With the From August 31 — Septembe_r 9, 202_1 sampling was performed in the Latvian coastline gﬁxw\

. : : : . of Baltic Sea and Gulf of Riga. In five places beach-cast algae samples were taken for IR | L
mc?reasmg world population, the dem’c_lnd for p"'{‘s“c pro_ducts IS species identification (and detection of dry weight), chemical analysis of nutrients and > w\ i
rising. As a result, the amount ot plastics (and microplastics) that  peayy metals and for microplastic detection in beach-cast algae together with control | ... g e\ T
enter the surrounding environment including beach-cast algae is  sand samples where beach-cast was not abundant. - e,
Increasing. Beach-cast algae Is often seen as just another waste Algae wrack measurement Sampling scheme - g;rgﬁ rfg 20x0.2 cm) for algae ~7

example from Kaltene ___ —— |

item to be managed by removing It thus removing also nutrients
and plastic/microplastic from seaside and sea, but It has also an £ P
important role in the beach ecosystem in coastline of Baltic Sea,
e.g., helps alleviate the effects of beach erosion, many species #% & ‘

Algae sample nr.2
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depend on beach wrack as a source of food, living space and |

nursery. Meanwhile, i1t has significant potential as a remediation ESEEESEELTRES N S S ESt iR y

measure to improve coastal water quality (by removing nutrients, Beach-cast algae sample analysis for species identification and ‘;5 |

heavy metals etc.) and as a resource., e.g., fertiliser. In fact, in their dry weight detection :Papej P ¥ S N
Latvia beach-cast algae application on fields as fertiliser is one of At beach-cast algae sites, two macroalgae samples were collected =~ :/ I o o

the historical methods in order to improve the quality of the soil. “s!hd @ 0.2x0.2 m? metal frame. The samples were collected close to
MP sample sites for collecting similar species as in MP sample. In

Actually, it 1s proved that algae in soil works as a biostimulant for . way it could be possible to later find correlation between algae

plant seeds to develop, but recent research shows that plastic e (for example, filamentous) and amount of MP. In laboratory the

abundance In soil negatively impacts cell development of plant  samples were analysed by sorting macroalgae according to species,

seeds and roots. placing each species on aluminum foil and drying the foil with algae
In 60°C for 48 h. After that, the dry weight of each species is taken.

Algae microscopic analysis and
separation of species

The aim of this study Is to try to access pros and cons of beach-cast algae _
application on fields as fertiliser in Latvia taking into account their content Sa_mple tr(?atment for MP an'c_1Iy3|s
of: nutrients (TotN, P, K, S, TotC), microplastics and associated pollutants Microplastic sample preparation from beach-

- " : : 200 pum m
(e.g.,heavy metals, plastic leachates etc.). cast algae Included several steps Including Algae sample | 200m | NaOH 10%, | sene | H20215%, | seme|  Protease,
treatment with sodium hydroxide (10 %), preparation for [~ 50 °C. 100rpm. 48 07C 100mm. 48 Buffe solution i 5.2
- 50 °C, 100rpm,
Results 5 peroxide (15%), enzymes (protease, cellulase, e
Chemical analysis is viscozyme) and two steps of density separation
- m 200 um 200 pm
%0 4 (SPT 1’75 g/ ml) COm-:rOI Sand_ Sample 233;6 \(ff‘ellulase, seave Density separation| seave GF filters for MPs particles
N . 38 treatment included only density separation (SPT |~ 7|, Viscomme == 12 17smi |~ | microscope analysis | analysis in ATR -
70 = . _ .
8 & g’ - 1,75 g/ml). For both microplastic sample 30 °C. 100rpm, 48 b FTIR
£ o £ matrixes final step is filtration on GF/C filters _ .
S =5 for visual identification under the microscope Snemical contentanalysis of beach-cast algae
= 15
5 1 and analysis. All particles, excluding fibers, that For all chemical analyses, dry weight of sampled beach-cast algae was
0 I I 05 could be handled manually were picked up from determined. | o
0 0 For total phosphorus and potassium determination analyses were used

for further chemical composition analysis.
Thereafter, these particles are analysed with the
ATR-FTIR spectroscopy method. Please see

detailed sample treatment scheme in right side .
Microplastic type percentage in beach-cast algae at each sampling place

Pape Liepaja Pavilosta Kolka Meérsrags Pape Liepaja  Pavilosta Kolka Mersrags
m Organic matter mC EN mP mK mS

Microplastic amount and types

from ash (4 hours at 400°C) extract in HNO, solution. Total phosphorus
(P) was analysed by spectrophotometric analysis using and ammonium
vanadate-molybdate solution. The Potassium (K) was analysed by flame
spectrophotometric analyses. Total nitrogen (N) was analysed in air dry
pape beach Liepaja beach pavilosta beach <olka beach Mersrags beach samples by 3 steps Kjeldahl method using Blichi Digest System K — 437,

| Fiber Bichi Distillation Unit K — 355 and TitroLine Easy for titrating with
Controtsane - 1 1] rragment 0.1M HCI. Total carbon (C) and sulphur (S) content was determined by
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using ELTRA CS-500.
For heavy metal analyses three subsamples from

dried grounded beach cast algae samples were
taken sifted through a 500 um metal sieve. Then

| Pellet

_ CEonm oxygen stream and subsequent measurement of the combustion gases by

@ Intertwined fibres

Mi lasti icl 1 g of dri Microplastic particle amount per m? of in each Al ' ition i h li | . i . i
ICrop aStICpE;ljl'etal‘Cér?_ignS::):II’l;ager go dried samp"ng p|ace gae Secles compaosition In eacn sampliing pilace ‘ SampleS were dlgested Wlth nltl’IC aC|d and
30000 4000 hydrogen peroxide In a microwave according to
Liepaiab 25000 veriebrata fucoides - S EPA method 3052. The measurements of
3500 m Gaillona rosea . ] L
Mersrags ® Furcellaria lumbricalis Cadmlum (Cd); Lead (Pb) and NICkeI (NI) N
2 - -
- o 0% 3000 =Coccotylustruncatus  egch-cast algae digestate were performed using
D m Ceramium tenuicorne . b . V -
Kolka _ S 15000 2500 = Ceramium virgatum a atomic a Sorptlon_ spectrometer arian
S < 2000 = Pylailella lttoralis SpectrAA — 880Z with Zeeman background
Pavilosta > ® Fucus vesiculosus - -
. . o Elnchrsta fucicora corrector, GTA-100 graphite atomlzer and PSD-
Pape Ectocarpus siicuosa 100 programmable  sample  dispenser. The
' 0 1000 -Sﬁttersie}_frctica measurements of Mercury In seaweed samples
0 2 4 6 8 10 12 14 16 iepai Ik il m Ulva prolifera ..
Hepaa Mersrags - Kolka - Pavilosta Pape 00 Ulva intestinalis were made by Thermal Decomposition,
EControlsand ET?2 ET1 BET1 @T2 . ! - m Cladophora rupestris Amalgamatlon and COId VapOur AtOmIC
. . ladoph I -
] Correlation circle Kolka Mérsrags Pavilosta Liepaja  Pape Lo cOMEEE  Apsorption, USEPA  method 7473. For
2 I Contriution of quantive variabies to Dim-1 Conclusi measurement quality control were used Certified
= 1.0 ller than 1 - . -
< i Onciusions. | | Reference Material for trace metals in seaweed
5 7 PLFmae) e piber N > Microplastic particles were found in all grn cD200 (Fucus Vesiculosus) and LIS 1A
~ \P.J_G;\ﬁ?iﬂelrfssrztgg? PT_Intertwinad fibres % Gmu;i ana:lyzed beaCh'Ca-St algae SampIeS- and 1125_ Laboratory Internal Standard, beach_cast
A e T .- their cconcentrations  were higher algae mix from previous project.
e e e [ 111111111 B, comparing to control sand samples
_______________________ y BV Ceramium virgatury — oW > Chemical analysis of heavy metals show that Cd, Pb, Ni and Hg do not exceed limits
0.0
' Fo= : —= P3 .- - - - . ;  y-
B Pyiafelalittoralis | pr L PO S R S mentioned In national rules and beach-cast algae can be applied on the fields as fertiliser
I 5 & & 4 _P & é{\ & é'z' &'9-"@ & " Q@ﬁ) &Q@%\ 5 eﬁ‘\& ,@3":&3\ - - - - -_ -
PS5 DW_UNS pralfers S @{S o &S g@s’@;@fﬁ e > Higher concentration of MP particles per m? was found in Kolka and Pavilosta, but higer
P{_Granules * \‘5’ &L S S o : i i
5 AN, S .'“5““”“‘“5 \ ) concentration of MP per dry weight unit of algae — Pape and Kolka
DW_Furcellaria mbricalis | DW_Ceramium tenuicorne

\_  DW Cladophbrarupestis > Particle concentrations increase by decreasing their size range, except places where fibers are
v | dominating
10 | £ > Based on multivariate data analysis Vertebrata fuccoides positively correlates with
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- - - - - .- microplastic pellets. And Cladophora rupestris, Coccotylus truncatus, Furcellaria
| | | | Dim 1 (34.83%) ) lumbricalis positively correlates with microplastic granules in size 5 to 20 mm.
DW_dryweight, pS-particle size, PT-particle type BB L | || I """ TTTTT - T > More res_earc_:h Is necessary to perform In order to clarify possible threats of beach-cast
8PP PE PGPS algae application on fields
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