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Table S1. BET-specific surface area, pore diameter, and pore volume of FeNP and CS-FeNP samples with different molecular weights. Values are reported as mean ± SD (n = 3). Reported pore diameters (~17–24 nm) exceed TEM particle sizes (~9.6 nm), highlighting a methodological discrepancy: BET pore calculations reflect voids and interparticle packing rather than true intraparticle pores. These parameters should therefore be interpreted as relative indicators of aggregation/packing rather than intrinsic porosity.
	Parameters
	FeNP
	CS-FeNP

	
	
	1,000
	10,000
	50,000

	Specific surface area (m2/g)
	51.499
	4.847
	2.784
	4.647

	Pore size diameters (nm)
	17.321
	18.959
	24.344
	21.307

	Pore volume (cm3/g)
	0.223
	0.023
	0.017
	0.025





Figure S1 presents the nitrogen adsorption–desorption isotherms together with the corresponding pore size distribution curves of the synthesized nanoparticles. According to the IUPAC classification, all samples exhibit physisorption isotherms that fall within the mesoporous range (2–50 nm) (Figure 10A). However, in the present system, this apparent “mesoporosity” does not arise from intrinsic pore structures within the nanoparticles. Rather, it is primarily associated with interparticle voids and packing effects resulting from nanoparticle aggregation, as supported by TEM and XRD analyses, which indicate non-porous, solid iron oxide cores. The presence of an H1-type hysteresis loop with pronounced nitrogen uptake in the relative pressure range of p/p₀ ≈ 0.4–1.0 suggests capillary condensation within relatively uniform interparticle voids rather than true internal mesopores [65]. Pore size distributions derived using the Barrett–Joyner–Halenda method further reveal confined mesoporous features, as shown in the inset of Figure S1. These features are interpreted here as artifacts of particle aggregation rather than evidence of intrinsic porosity. The majority of the apparent pores are concentrated within the lower mesoporous range, which may be attributed to partial filling or narrowing of interparticle free volume by magnetite particles in the CS-FeNP system, resulting in a denser packing structure compared with conventional mesoporous materials [66].
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Figure S1. Adsorption-desorption isotherms and pore size distribution (inset) of (A) FeNPs and CS-FeNPs at different molecular weights: (B) 1,000 g/mol, (C) 10,000 g/mol, and (D) 50,000 g/mol. The hysteresis loops are shown for completeness but are interpreted primarily as evidence of interparticle voids. Insets show apparent pore size distributions, which likely reflect aggregation differences among CS-FeNPs rather than intrinsic nanoporous features.
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