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Iron contamination of water is one of the pressing environmental and technical
issues of modern times. Excess iron in drinking water negatively affects its
organoleptic properties, causes sediment formation, changes color, creates favorable
conditions for bacterial growth, and leads to pipeline clogging. The sources of such
contamination can be both natural — the release of iron from soils and minerals — and
anthropogenic, resulting from pipe corrosion and industrial activities. Considering the
limits established by the World Health Organization (no more than 0.3 mg/dm?3 of iron
in drinking water [1]), there is a growing need to implement efficient and
environmentally safe methods for water purification [2-4].

In connection with the growing interest in sustainable development and the
reduction of synthetic polymer use, increasing attention is being paid to biomaterials
based on natural polymers. Among them, oxidized organosolv cellulose is particularly
promising — an environmentally friendly, biodegradable material obtained by treating
lignocellulosic raw materials with organic solvents. Importantly, this method of
cellulose production is significantly less toxic compared to conventional pulping
processes and does not require the use of aggressive chemicals, making it
environmentally safe and suitable for large-scale industrial applications. Organosolv
cellulose is characterized by high thermal and chemical stability, good mechanical
properties, and a considerable ability for modification, which makes it an effective
basis for the development of filtration materials capable of removing iron from water
without harming the environment [5-6].

In the study, two types of filter materials based on organosolv cellulose obtained
from Miscanthus stems were used. The first type was prepared from oxidized—
organosolv cellulose fibers pre-modified with an aminating reagent in an amount of 40
% relative to the oven-dry fiber weight. During the formation of the samples, polyvinyl

319


https://doi.org/10.70286/eoss-03.11.2025.007

Proceedings of the 5" International Scientific and Practical Conference

"New Horizons in Scientific Research: Challenges and Solutions"

ZN\ EuroPEAN OPEN Novembe.r 3-5, 2025
[P SCIENCE SPACE Marseille, France
_________________________________________— R —————.—....

alcohol (PVA) was added to the fibrous pulp in an amount of 20 % relative to the oven-
dry fiber weight.

The second type of filter material was also produced from oxidized-organosolv
cellulose fibers modified with an aminating mixture, followed by the application of a
surface coating through treatment with a 5 % PVA solution.

The obtained samples were tested in a non-flow cell using a model solution
containing iron ions. The permeate was analyzed in accordance with DSTU 1SO
6332:2003 [7] , which specifies the photometric method for determining the iron
content in water using 1,10-phenanthroline.

The results (Fig. 1) showed that the initial concentration of iron ions (Fe*") in the
model solution was 1.90 mg/dm3. After filtration through the first-type membrane, the
residual iron concentration was 0.128 mg/dm?, while for the second-type membrane,
this value was 0.087 mg/dm3.
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Figure 1 — Total iron concentration in the solutions: 1 — initial model solution; 2 — permeate filtered
through the membrane with bulk addition of PVA; 3 — permeate filtered through the membrane with
surface application of PVA.

The obtained results indicate effective iron removal from water by both types of
filter materials. In both cases, the residual Fe** concentrations did not exceed the
hygienic standard established by DSanPiN 2.2.4-171-10 (up to 0.3 mg/dm? for drinking
water), confirming the suitability of the membranes for application in water
purification systems.

Although the second-type membrane showed a slightly lower residual iron
concentration, the first variant is more economically feasible due to its simpler
fabrication process and lower reagent consumption, making it preferable for further
implementation and practical application.
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MATEMATHUYHE ITPOI'HO3YBAHHA MIKPOKJ/IIMATY
IS KOCMIYHOI'O AITAPATY
HA ITEPEJACTAPTOBUX OIIEPALIIAX

BinsieB MukoJait MukosaiioBiu
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VYkpaiHChbKUH Jiep>KaBHHUM YHIBEPCUTET HAYKU 1 TEXHOJIOT1H, YKpaiHna
Cemenenko IlaBio BorogumupoBuyu

K. T. H., CTapIINii HAYKOBUI CIIBPOOITHUK

Jlep>xaBHE MIANPUEMCTBO «KOHCTPYKTOpChKe O01opo «IliBnenHe»
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[IporHo3yBaHHsI TNEBHUX YMOB Yy TOJIOBHOMY OOTIYHUKY paKeTU—HOCIS IS
PO3MIILIEHHS KOCMIYHOTO anapara € Cy4YaCHUMH aKTyaJlbHUMH BUMoramu. L{i ymoBu
OesrevyHoro rnepe0yBaHHS KOCMIYHOTO arapara y IMOBITPSHOMY 00’€Mi TOJIOBHOTO
0OTIYHMKA MAIOTh YITKI MEX1 JJIsl CTBOpEHHA MikpokiiMary [1—4]. KocMiuynuii anapar
Ma€e HACTyIHI 4YYyTJIMBI €JIEMEHTH: COHS4YHI OaTapei, ONTHUYHI IHCTPYMEHTH,
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