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Text S1 Methods and parameters for the characterization of material

The XRD pattern was collected by X’pert diffractometer (PANalytical, Netherlands) with an X-ray
radiation of Cu Ka (40 kV, 40 mA). The SEM image was collected by FEI Quanta430 microscope operated
at 20 kV. The N, isothermal adsorption/desorption was carried out on Autosorb 1Q station (Quantachrome
Instruments, American) at 77 K with an outgas condition of 150 °C and 10 h. The range of relative pressure
(p/po) was 2.05x10°7 ~ 9.95x10-!. The specific surface area and pore size distribution were calculated by

Brunauer-Emmett-Teller (BET) model, Non Local Density Functional Theory (NLDFT).
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Table S1 Parameters of pore structure for the as-prepared MIL-100(Fe)

Surface special Total volume Micropore Internal surface Porosity
area (m?-g!) (cm3-gh) volume (cm?-g!)  special area (m?-g!) (%)
1344 0.727 0.486 1206 89.7

Porosity (%) =100 * Si/S;

Where, the S and S, were the surface special area and internal surface special area.

Table S2 Comparation of dehydration time for the crude oil emulsion over different demulsifiers

Properties of crude oil emulsion Dehydration time Literature
Demulsifier Density Viscosity Water content
MIL-100(Fe) 0.77 g-em (20 °C) 13.90 mN-s'm! (20 In this work
°C)
90% (v-v1) <5 min (RT)
AMPS-EOA/HEMA 0.896 - 50% (v-v1) > 220 min (60 °C) 16
AMPS-EOA/HEMAP (60 °F) > 440 min (60 °C) 16
D1 35.29 14.97 Cst (40 °C) 30% (v-vh) 120 min (60 °C) 18
D2 (API, 60 °F) > 180 min (60 °C) 18
MIJTJU-2 - - 10% (v-v) 10 min (50 °C) 35
EC 0.87 g'em™(60°C)  15.79 mPa-s! (60 °C) 30% (v-v) 50 min (60 °C) 36
ECFR 10 min (60 °C) 36
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PSADP 0.962 g-cm (25 540 mPa-s! (65 °C) - 30 min (65 °C) 37

OC)
F-MWCNTs 0.86 g-cm3 (20 °C) 8.01 mm?-s7! (50 °C) - 30 min (25 °C) 38
Chitosan loaded Ti;C,Ty - - ~4% (w-w) 300 min 39
FPPM - - - > 68 h (23 °C) 40
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Figure S1 Statistics of particles via the result of SEM image (a), particle size distribution measured by the

DLS (b) for the as-prepared MIL-100(Fe)
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Figure S2 N, adsorption/desorption isotherms (a) and distribution of pore (b) for the as-prepared MIL-
100(Fe)

Figure S3 Wettability of the oleic acid (a) and water (b) on the surface of the as-prepared MIL-100(Fe)
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Figure S4 Demulsification efficiency for model emulsion using MIL-100(Fe) at different concentration of

emulsion (a) and dosage of MIL-100(Fe) (b)

S8



(a) 100 (b) 100
< 8or S
< < s0f
) s
z o
g 2 60
S Nk ok o :
£ wfp £ w0} 1 I
2 ]
2] o
= 0 T T T =1
g 20 pH g
] a
-40 0

1 mM 10 mM 100 mM 1000 mM
Salinity

Figure S5 Control experiments about the influence of pH (a) and salinity (b) on the stability of SDS

stabilized O/W model emulsion
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Figure S6 Optical photograph of as-prepared crude oil emulsion (a), dispersibility for the water and crude
oil on the as-prepared crude emulsion (b), and dehydration of the as-prepared crude oil emulsion using MIL-
100(Fe) (¢)

The as-prepared crude oil emulsion was dropped on the glass surface, then the water and crude oil were
dropped on the as-prepared crude oil emulsion, respectively. It was found that the water drop stood on the
surface of as-prepared crude oil emulsion, while the crude oil permeated into the as-prepared crude oil

emulsion quickly as shown in Figure S5b, indicating the external phase of the as-prepared crude oil emulsion
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was crude oil. This result suggested that the as-prepared crude oil emulsion was W/O emulsion.

Figure S7 Wettability of oleic acid drop on the water wetted MIL-100(Fe)
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Figure S8 XPS spectra of the used MIL-100(Fe) (the inset is enlarged drawing for S2p and S2s )
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Figure S9 Ionic chromatography (IC) of SDS solution after interaction with MIL-100(Fe)
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Figure S10 Liquid chromatography-mass spectrum (LC-MS) of SDS solution after interaction with MIL-
100(Fe)
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Figure S11 Mass spectrum of the components at 1.1 min for the LC measurement

Figure S12 Mass spectrum of the component at 4.0 min for the LC measurement
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Figure S13 Mass spectrum of the components at 4.6 min for the LC measurement

Figure S14 Mass spectrum of the components at 5.1 min for the LC measurement
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Figure S15 ATR-IR spectra for the fresh and used MIL-100(Fe) among a region of 1000~1200 cm-!
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Figure S16 XRD patterns of fresh and used MIL-100(Fe)

Figure S17 Margin of SDS stabilized O/W model emulsion (a) and that of demulsification using MIL-
100(Fe) (b)
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