
11th European Commission Conference on EURATOM Research and Training in Reactor Safety & Radioactive Waste Management

12-16 May 2025, Warsaw, Poland

INVESTIGATION OF RADIATION STABILITY OF 

RESORCINOL-FORMALDEHYDE RESIN FOR 60CO 

RADIONUCLIDE REMOVAL. 

Albert Nigho Ntang1,*, Dagmara Chmielewska-Śmietanko1, Andrzej Pawlukojć1, Jaroslaw Sadło1, Krzysztof Łyczko1

1Institute of Nuclear Chemistry and Technology, Dorodna 16, 03-195 Warsaw, Poland 

100 cm3 of 6 M 

NaOH

Heating to 90 °C, 

1h
Resorcinol and 

NaOH mixture

Oven drying, 

105 °C, 20 hGrinding and 

sieving,20-50 mesh-

sized particles

Resin synthesis
33 g of resorcinol 

in 250 mL of 

deionized water
87.5 mL, 37% 

formaldehyde

Introduction

Description of the research problem

Methodology

Results

0.003 g of 

adsorbents

4.8 ml of Co(II) solution (0,5mM) +

0.2 ml radioactive Co(II) solution

Suspension

Agitation
Centrifugation for 

15mins, 4000rpm

Residual Co(II) ions activity 

determine by gamma spectrometry

Batch Experiment

𝑲𝒅 =
𝑨𝟎−𝑨𝒆

𝑨𝒆
×

𝑽

𝒎
(1)

4,4

4,5

4,6

4,7

4,8

4,9

5

0 100kGy E.B 100kGy gamma 500kGy EB 500 Kgy Gamma 1000KGy EB

Lo
g 

K
d

The efficient removal of radioactive cobalt (Co-60) from contaminated environments,

particularly in nuclear facilities and waste management, is essential to minimize

environmental and health risks. Ion-exchange resins are widely used for this purpose due to

their high efficiency and selectivity in radionuclides removal. However, their stability under

radiation exposure is a key factor in determining their long-term effectiveness in harsh,

radioactive environments. This study investigates the radiation stability of resorcinol

formaldehyde resin used for radiocobalt sorption, examining how exposure to various doses

of radiation affects their structural integrity, sorption capacity, and overall performance.

Resorcinol-formaldehyde resin has been identified as effective material for radiocobalt sorption.

However, this resin is often exposed to radiation in such environments, which can degrade its

structural integrity and sorption performance over time. The challenge lies in understanding the

impact of electron beam and/or gamma radiation on the stability of this resin, as radiation-

induced damage could lead to a reduced ability to adsorb cobalt, limiting their long-term

effectiveness. Addressing this issue is critical to ensuring the continued effectiveness of these

resins in radioactive waste management and environmental remediation.
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Figure 1: Thermogram of resin before and after electron 

beam and gamma ray irradiation
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Figure 3: Effect of parameter variation on cobalt sorption (A), Time 

(B), pH (C), Concentration (D), Temperature

Figure 2: FTIR of resin before and after irradiation

Filtration

Conclusions

This study demonstrates that resorcinol-formaldehyde resin can effectively sorb

radiocobalt even after exposure to significant levels of radiation with maximum sorption

capacity attain after 30 mins, Ph 4, cobalt concentration of 1 mM and at 328 K. While

radiation-induced degradation can affect the resin’s structural integrity and sorption

capacity, resorcinol formaldehyde resin shows promising stability, maintaining its

performance under challenging conditions. These results suggest that resorcinol-

formaldehyde resin is a promising candidate for long-term use in radioactive

environments, particularly in the treatment of contaminated water and nuclear waste,

where radiation resistance is crucial for sustainable performance.

Figure 4:Effect of E.B and Gamma irradiation dose on amount

adsorbed of Co-60 onto resin
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