Marepiaaun XXIV MixkHapoIHOI HAYKOBO-NIPAKTUYHOI KOH(pepeHuii

«Exounoris. JIvoguna. CycnisibecTBo» (5 uepBHsi 2024 p., m. KuiB, Ykpaina)
She

Handbook of the XXIV International Science Conference

«Ecology. Human. Society» (June 5, 2024, Kyiv, Ukraine)

ISSN (Online) 2710-3315
https://doi.org/10.20535/EHS2710-3315.2024.304474

MEMBRANES FROM RENEWABLE MODIFIED RAW MATERIALS

Svitlana SHYKUNOVA!, Vita HALYSH!*
! Igor Sikorsky Kyiv Polytechnic Institute,
Beresteisky Avenu 37, Kyiv, 03056, Ukraine
2 Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine
General Naumov St.17, Kyiv, 03164, Ukraine
e-mail: v.galysh@gmail.com

Abstract

The work describes the result of the investigation of the effect of monoethanolamine and
epichlorohydrin on the properties of membrane from modified cellulosic fibers. The consumption of
modifiers and the duration of cellulose fiber modification have a significant impact on the structure
of the obtained membranes and their properties. The applied chemical reagents act as plasticizers.
The obtained membranes are characterized by high strength and elasticity. A simultaneous increase
in the consumption of monoethanolamine and epichlorohydrin, as well as the temperature of the
process, leads to a decrease in the productivity of the membranes.
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In connection with the constant increase in the pollution of natural water, there is a need to ensure
access to high-quality drinking water. This can be achieved by thorough wastewater treatment, in
particular by filtering through highly selective materials. To date, the creation of new membranes for
use in water treatment to remove harmful compounds from water is still an important task for
researchers in the field of ecology. Membrane technologies are considered quite effective in removing
various pollutants from water, providing effective wastewater treatment. The use of plant-based
natural polymers is well known in the wastewater treatment [1, 2]. Cellulose application in the
manufacture of membranes is necessary and promising, but their widespread use is limited by
mechanical parameters and unsatisfactory selectivity. To solve this problem, it is possible to give the
cellulose fiber the necessary characteristics by modifying it.

The paper presented the result of the investigation of the influence of monoethanolamine and
epichlorohydrin on the properties of membrane from modified cellulose fibers. As a raw material,
sulfated coniferous bleached cellulose was used. Cellulose was cut to the size of 1 x 1 cm and soaked
in a desiccator with distilled water for 20 minutes for swelling. Then the mass was grinded to the
degree of grinding 92 + 2 °SR. Modification of the prepared cellulose was carried out at a mass
concentration of 4%. The consumption of modifying substances was 5-15% of the mass of cellulose
fiber. The ratio of monoethanolamine:epichlorohydrin was 1:1. Duration of modification was 2-6
hours. Temperature was 120-240 min. After the end of the modification process, the suspension was
diluted with water to achieve a fiber concentration of 0.4% and membranes were formed. In
laboratory conditions membranes were formed using laboratory sheet-casting apparatus and Buchner
funnel. Membrane sheets were prepared with a weight of 80 g/m?. The results of the study indicate
that the process of forming cellulose membranes significantly affects their structural properties (Fig

221



Marepianun XXIV MixkHapoaHoi HAyKOBO-NPAKTHYHOI KOHpepeHuii
«ExoJoris. Jlrogmaa. Cycninbero» (5 yepBus 2024 p., m. KuiB, Ykpaina)

1). The process of membranes formationn on a laboratory sheet-casting apparatus is accompanied by
significant fiber losses, as a result of which sheets were obtained with the weight that did not
correspond to the calculated mass. Fiber losses are quite strongly dependent on the content of
modifying substances in the fiber suspension. When the content of monoethenolamine and
epichlorohydrin increased from 5 to 15%, the turbidity of sub-net waters visually decreased. In
general, fiber losses were 35-20%. Moreover, the greater the consumption of modifiers, the smaller
the fiber loss.

Figure 1. The results of the formation of cellulose membranes: a) with modifiers consumption
of 5%; b) with a modifier consumption of 10%; ¢) with modifiers consumption of 15%

It is obvious that the modifier acts as a binding agent. Research results indicate that with an
increase in modifier consumption from 5 to 15%, the thickness of membrane increases from 6.4 to
9.6 microns.

It is also worth noting that the drying temperature significantly affects the structure of the
membranes. It is obvious that the increased drying temperature contributes to significant
plasticization of the modifier on the surface of the cellulose fiber, as a result of which the finished
samples become significantly stiffer. Membrane samples dried at room temperature are characterized
by high plasticity and elasticity

Modifier content affects performance, as does cellulose fiber modification temperature. In the
case of an increase in the content of the modifier, a decrease in the performance of the membranes is
observed.

1

o .
f(ao’og ® 1 A2
S 2 0,06 ¢

5 o]
‘E it o ® o Q m3 04
2 20,04 o A A
o 8§ ° o) Y A 4 »
=R 1 A A
g £ 0,02 A 4 &8 - . g a5 06
mg 0 O O g

0 2 4 6 8

Pressure, atm

Figure 2. The effect of pressure on the productivity of membranes made from modified
cellulose fiber, obtained with different modifiers content and at different temperature: 1 —5%, 20 °C;
2 —5%, 40 °C; 3 5%, 60 °C; 4 —15%, 20 °C; 5 -15%, 40 °C; 6 —15%, 60 °C
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The obtained results can be used as a basis for further research related to the optimization of the
parameters of obtaining and using membranes from modified cellulose fiber.
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AHoTanisa

Y po6oTi omMcaHO pe3yNbTaTH IOCHTIUKEHHS BIUIMBY MOHOETaHOJIAMIHY Ta EHiXJOPTigpuHy Ha
BJIACTUBOCTI MeMOpaHU 3 MOAM(DIKOBAHUX IIENIONIO3HMX BOJIOKOH. BuTpara moaudikaropis i
TPUBATICTh MOAM(IKALT IENIOT03HUX BOJOKOH CYTTEBO BIUIMBAIOTH HA CTPYKTYpPY OTPHUMAHHUX
MeMOpaH Ta iX BJIACTHBOCTI. BHKOpMCTaHI XiMiYHI peareHTH BUKOHYIOTH POJIb IUIACTU(IKATOPIB.
OtpumaHi MeMOpaHM XapaKTEepPU3YIOThCSI BHCOKOIO MILHICTIO Ta enacTuyHicTio. OpHoyacHe
30UIBIIEHHST BUTpPAaTH MOHOETAHOJAMIHY Ta eMIXJIOPTiAPUHY, a TaKOoX TEeMIIEpaTypH IpoLecy
MPU3BOAUTE JI0 3HIKEHHS MIPOILYKTUBHOCTI MEMOpaH.
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