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Solidification of radioactive waste is a major issue in the nuclear field. Cement solidification has been widely used due to its low cost and ease of operation. However, organic waste is difficult to contain stably in traditional silicate cement, requiring the addition of a large amount of modifiers or pretreatment, which increases the complexity [1] . The hydrophobicity, chemical stability and radionuclide combination of these waste materials (such as ¹³⁷Cs, ⁶⁰Co, Pu, etc.) pose challenges to the containment capacity of the solidification matrix [1]. Therefore, solidifying organic waste through polymers is a better choice [2]. So, Pringle in the United States used polyester resin encapsulation technology in its patent to stabilize and encapsulate organic waste (40 vol.% oil encapsulation), but requiring a multi-step emulsification-microencapsulation process, which is complex to operate. In addition, organic waste liquids (such as lubricating oil and scintillation fluid) are incompatible with the resin matrix. Although they can be solidified after dilution, the encapsulation capacity is significantly reduced (usually < 20 vol.%), and the long-term stability is questionable [3]. This necessitates the development of new solidification technologies for organic waste to keep pace with the advancements in nuclear technology.
In this regard, we consider it necessary to further search for possible compacting materials for solid and liquid organic radioactive wastes. The unique organic-inorganic composite structure of lithiarge-glycerin cement (LGC) is expected to achieve stable solidification of organic waste [4]. We believe that glycerol can achieve a stabilization effect on organic waste by adjusting the hydrophilic-lipophilic balance (HLB). In addition, the high density of lead oxide can enhance the matrix's ability to shield against γ-rays, making it an ideal solidification matrix. In terms of cost, LGC inherits the advantages of traditional silicate cement, can harden rapidly at room temperature, and does not require complex pretreatment.
In this study we prepare a series of LGC samples by adjusting the ratio of lead oxide (both forms α and β) and glycerol (85% water solution), and obtain the corresponding curing times. Through strength testing and comparative analysis, a determined raw material ratio was obtained. Experimental results show that, while ensuring molding, the proportion of lead oxide that can effectively increase the strength of LGC samples corresponds to the ratio 1:8 = glycerol solution:PbO by mass. Following this, we investigate different curing conditions (in the presence and absence of air) and use different modifiers, fillers, surfactants and other additives to prepare matrices for solidifying TBP-dodecane mixture and spent sorbents as examples of organic radioactive waste. Hydrolytic stability and mechanical strength are the first quality characteristics in our focus. Multiscale methods, including X-ray diffraction (XRD), scanning electron microscopy (SEM), and X-ray fluorescence spectroscopy (XRF), will be used later to determine the main physicochemical parameters crucial to the matrix material. Furthermore, the radiation resistance and thermal stability for successful synthesized LGC samples with included radioactive organic waste are also going to be investigated.
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