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1. Background 

Ionic liquids (ILs) are room-temperature molten salts composed entirely of ions—typically an organic 
cation paired with an inorganic or organic anion. Compared with conventional organic solvents, ILs 
offer: 
 
✓ Broad liquid-phase windows and thermal/physicochemical stability (often stable below ~300 °C), 
✓ Negligible vapor pressure and nonflammability for cleaner operation, even under high vacuum, 
✓ Wide solubility ranges that accommodate inorganic/organic compounds and polymers, 

sometimes with dual roles as medium and catalyst,  
✓ Favorable electrochemical behavior for electrolytes and reaction media, and;  
✓ Molecular tunability by varying cation/anion structure.(1,2) 
 
Supported ionic liquids (SILs) are functional ILs immobilized on porous carriers—by physical 
deposition or chemical anchoring—to form thin IL films within a solid matrix. Confining the IL 
converts a difficult-to-handle liquid into a solid-like composite that combines the chemical selectivity 
of the IL with the mass-transfer and mechanical advantages of a porous support. This approach 
mitigates the high viscosity and separation challenges of neat ILs and simplifies recovery and reuse, 
which is why SILs have become a focus across adsorption and catalysis. SILs show broad utility in gas 
and liquid adsorption/separation,(3) function as catalysts or catalyst supports,(4) and provide efficient 
aqueous-phase removal of heavy-metal ions.(5) 
 
For SILs the support’s specific surface area (SSA) and pore architecture become critical: high SSA and 
well-matched pore sizes disperse thin IL films, maximize accessible interfacial sites, and shorten 
diffusion paths, directly impacting adsorption capacity, selectivity, and kinetics. Routine N₂/CO₂ 
physisorption (e.g., with an AMI Micro 200 or Sync 400) to quantify BET SSA and PSD is therefore 
essential before comparing adsorption performance across varying IL formulations.(6) 
 
Common supports feature high specific surface area (SSA) and engineered pore networks—including 
silica, activated carbon, alumina, MOFs, zeolites, and polymers.(3,7,8) Depending on the binding 
strategy, SILs are described as physically supported (e.g., impregnation) or chemically supported 
(e.g., covalent bonding, sol-gel routes). In both cases, SSA and pore size distribution (PSD) govern IL 
film thickness, dispersion, and accessibility. High SSA and well-matched pores deliver uniform IL 
dispersion, maximize interfacial contact with the fluid phase, and shorten diffusion paths—all of 
which raise capacity, selectivity, and kinetics. Conversely, excessive IL loading into narrow pores can 
block pathways and reduce uptake. Quantifying SSA/PSD helps distinguish transport limitations 
from true site effects and guides optimization of IL loading and support selection.(6) 
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2. Representative studies 

✓ TMGL–SiO₂: SO₂ capacity comparable to neat IL with improved selectivity; excess loading reduces 
accessible area and lowers uptake.(9) 

✓ IL–ZIF–IL (core–interlayer–shell): an interlayer ZIF-8 prevents IL aggregation, improving CO₂ 
capacity and selectivity and maintaining stability over cycling.(10) 

✓ Graphene oxide-based hydrogels: hierarchical porosity with IL functionality affords high 
heavy-metal capacity and good regeneration.(11) 

 
3. Case study with AMI Micro 200 

Shang et al. prepared a graphene oxide/dicationic ionic-liquid composite (GO-DIL) as a new 
adsorbent for environmental remediation, with a focus on removing hexavalent chromium, Cr(VI), 
from water.(12) Batch tests showed that pH = 3 yielded the highest Cr(VI) uptake, consistent with 
maximum electrostatic attraction between protonated sites on GO-DIL and anionic chromium 
species under acidic conditions. To relate performance to texture, graphene oxide (GO) and GO-DIL 
were characterized by N₂ adsorption at 77 K using the AMI Micro 200 static physisorption analyzer 
(formerly called JW-BK200C). The resulting adsorption–desorption isotherms were used to derive 
BET specific surface area and pore metrics. These surface and pore data provide the basis for 
interpreting differences in capacity, kinetics, and regenerability between GO and GO-DIL. 

As summarized in Table 1, the BET specific surface area and pore volume of GO-DIL are noticeably 
higher than those of GO, indicating greater accessible interface and improved mass-transfer 
pathways. This textural gain aligns with the higher Cr(VI) adsorption capacity observed for GO-DIL 
and helps explain the performance difference. The materials were further characterized by SEM, 
XPS, and FTIR, and adsorption–desorption cycling was evaluated. Kinetic fits and Langmuir isotherm 
analysis point to an electrostatically driven mechanism in which protonated imidazolium sites (N⁺) 
on GO-DIL attract anionic Cr(VI) species under acidic conditions, enhancing uptake. Overall, the 
results support GO-DIL as an effective supported-ionic-liquid adsorbent for Cr(VI) and related heavy 
metals in wastewater and underscore the value of routine N₂/CO₂ physisorption (BET, pore volume, 
PSD) for correlating surface/pore metrics with adsorption performance. 
 
4. Conclusions 
For surface-area and pore-structure measurements that underpin supported-ionic-liquid design, the 
AMI Micro 200, shown in Figure 1, provides the right combination of high-vacuum stability, precise 
low-pressure control, and robust cryogenic/thermostatic operation (77 K N₂, 87 K Ar, 195/273 K CO₂). 
This enables accurate BET SSA, total pore volume, and PSD across ultralow P/P₀ through 
near-saturation. Therefore, slight differences in IL loading, film thickness, or support selection can 
be resolved with confidence.  

Table 1: Summary of SSA and pore volume results from Shang et al.(12) 
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Automated dose/evacuation 
routines, tight transducer linearity, 
and multi-sample throughput 
improve repeatability for 
comparative studies, while 
seamless switching among probe 
gases links texture (SSA/PSD) 
directly to capacity, selectivity, and 
kinetics observed in downstream 
adsorption tests. In short, the 
Micro 200 from AMI delivers the 
quantitative pore-structure insight 
needed to optimize SIL formulations 
for application-specific 
performance measurements. 
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Figure 1: Highlighted features of Micro 200 physisorption analyzer from AMI 
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