PP PERTIRIE WA R TR e ol Al
Al a3 (Sl Pl L3 sl ashl 2026 ol 7 2:2l) 48 Aaal

s0tlas gl y0900ll Jansi dauni sasnsi 98 dnigull o4 algoll olsicial
0laaill 08 ot yaliianldl dyoly sic

LT | BUFPERRPRe T FY | FY FTERVERE | PF) 99aall o8l yal: slacl

uadla

Cliialsall (385 e 7 LY Aally Apanl 3 delially iaa) 5l cdle Ll 461 48]l a8
Jie oJelil Ty e Bl eyl Talua Sl sl o€ Ladie Lo Vs ¢dysllaal
Atigeall (358 z)saY) pladind AISe) Al s3a (pind . edlsall Jsal) sl g5 sl Al
& il (AIBN) dasing sl 5l okall s Caslsill (B Caputind) 3ply Al
cJelill Jang) dgall pailadll 8 ) )l 8 MHZ Waig dbsa (s zlsd dull
Lbalaaiyly 48USH & byl Gigeall ey (et L2l Jalaas Cageall deju Iaaai;
Al o gl A s 31 80y 2alail) Jadiy (s (8 cAgpadgn dudls (Y Slinagisall Jsail daliadll
gl Clulall L) Pla (e Joadl) L ol (ga L LgiSaalin Hshiy Judludl sai e
Crsbslls Conliad) (& Cpabivlss Jillae al Aplane JabusY Aiseall Clulidll ge Jeliill Lanig)
Coelal Al Cunl) Ak W J5atll Gl @iaall apaly Adliae Jsad s (Sla
Jabas Bhall cilayy calide die Aplaall adl) po ya JS8 B35S Agseall adll o il
el aladin) (soan Al oda 2S5 L g ) Aipplay Ljlie %87 sad il Ay pe ¢ el

yalill O le 6 il ddyal Alad s 4l 3108 dggall (58

& Jsntl) s (Afisa (358 7 lsal e linll A1 Adhall ¢ plindl 5yaly 1 Aaliie cilals
3 alill

11



s (b i) 3 paly e sl s ) pagipal) J3a5 dpess ynd (B i sl (358 )Y ke

Ultrasound-based Determination of Monomer-to-Polymer Conversion
during Styrene Polymerization in Toluene

Abstract

Real-time monitoring of polymerization reactions is crucial in both
laboratory and industrial settings to ensure the production of materials with
desired specifications, particularly when the final product is sensitive to
changes in the reaction medium, such as viscosity or molecular weight
distribution. This study investigates the use of ultrasonic techniques to
monitor the polymerization of styrene in toluene in the presence of
azobisisobutyronitrile (AIBN) as an initiator. Ultrasound waves at a
frequency of 8 MHz were used in the study to monitor changes in the
acoustic properties of the reaction medium, specifically sound velocity and

.attenuation

Ultrasound waves at 8 MHz were applied to track variations in the acoustic
properties of the reaction medium, namely sound velocity and attenuation.
Sound velocity reflects changes in density and compressibility associated
with the conversion of monomers into polymer chains, while attenuation is
linked to viscosity increases resulting from polymer chain growth and
dynamics. Conversion rates were estimated by comparing the acoustic data
of the reaction medium with reference solutions of polystyrene in styrene
representing different conversion levels. For validation, actual conversions
were also determined by conventional precipitation. The results showed that

ultrasonic measurements exhibited good agreement with reference data
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across different temperatures and reaction stages, achieving conversion
accuracy up to 87% compared with precipitation. These findings highlight
the potential of ultrasound as a real-time, non-invasive tool for monitoring

polymerization kinetics.

Keywords: Styrene polymerization, Real-time reaction monitoring,

Ultrasound spectroscopy, Monomer—to—polymer conversion.
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