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Advances in mineral surface induced catalytic transformation of

organic pollutants under the non-aqueous conditions

Huang Shuhan, Fan Zhenhui, Gu Cheng, Jin Xin'
(School of Environment, Nanjing University, Nanjing, 210023, China)

Abstract: As important environmental components, soil minerals have shown strong impacts on the transport and
transformation of contaminants in the environment. The dry mineral surface can exhibit distinctive physical chemical
properties in comparison with that in aqueous solution, such as the much stronger surface Lewis acids, Bronsted acids,
oxidative activity, which can catalyze the decomposition of some organic contaminants. The exchanged interlayer cations and
structural metals are the source of surface acidity. And the mineral surface moisture condition can greatly affect its acidity and
catalytic activity. Under the relatively dry surface condition, the mineral surface can degrade some organic pollutants through
hydrolysis pathway, which favors to alleviate its environmental stress. On the other hand, the dry mineral surface can also
promote polymerization reactions of phenol compounds, leading to the generation of more toxic substances such as dioxins,
which on the contrary increased the ecological risk. Therefore, the study of the catalytic transformation of organic pollutants
on mineral surface under non-aqueous condition is an important environmental issue. Based on the properties of minerals
under non - aqueous conditions, this review summarized the hydrolysis and oxidative polymerization reactions on natural
mineral surface under the non-aqueous conditions, providing perspectives for future work.
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Fig. 1 Representation of the Kaolinite structure (after
ref. [20])
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Hydrated
cations

B2 EBAHEHTIEE™
Fig. 2 Representation of the Montmorillonite structure
(after ref. [20])
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Fig. 3 Rate of hydrolysis of epoxypropane on Montmo-
rillonite and Kaolinite saturated with various cations (af-
ter ref. [89])
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“P,0,” indicates an RH<5 wt% controlled by P,04; “AQ” stands for the aqueous solution with a water/clay mass ratio of 4: 1
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Fig.4 Degradation kinetics of CAP on (a) Ca-KGa2 and (b) Ca-SWy2 under different RHs at 25 °C (after ref. [58]),
(c) the hydrolysis kinetics of CAP on different cation-exchanged montmorillonites (M""-Mt) at RH=76% and reaction
temperature of 55 C (after ref. [97]), (d) The hydrolysis rate constants of CAP (at 25 C) as a function of clay water

contents for different cation-exchanged montmorillonites (M"*-Mt) (after ref. [97])
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Fig. 5 Different interaction sites between iron mineral surfaces and CAP (after ref. [70])
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Fig. 6 Schematic of the reaction mechanism for the formation of dioxin/dioxin-like compounds and EPFRs on

Fe(Il )-modified/saturated montmorillonite (after ref. [127])
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