Supplementary Material
Set S1. Characterization of Norit 1600

Table S1. Basic characteristics of Norit RO 08

	Carbon
	Ashes, wt%
	Composition (wt%)a

	
	
	Fe
	Mg
	Ca

	Commercial
Norit RO 08
	5 (8b )
	0.165
	0.506
	0.56

	After 1600 oC
(Norit 1600)
	2
	0.061
	0.011
	0.24



a using flame atomic absorption spectrometry.
b According to manufacturer.




Figure S1. Isotherm of N2 adsorption (at -196 oC) on Norit RO 08 carbon pretreated at 1600 oC (Norit1600).



Figure S2. Pore size distribution in Norit1600.


















[bookmark: _Hlk52387757]Set S2. XRD analysis of Norit heated in He at 1600 oC for 2h.
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Figure S3. Identification of different forms of carbon in Norit 1600
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Figure S4. PDF cards: #752078 for graphite (A) and #751621for hexagonal carbon (B).
Analysis: 
The X-ray diffraction patterns show that the structure of non-treated Norit carbon is nearly amorphous. Figure S3 shows that the probable structure results from a mixture of turbostratic carbon (asymmetric bands 10 and 11), hexagonal carbon described by PDF card 751621 and graphite (described in rhombohedral system)- PDF card 752078 (Figure S4). The graphite component shows a small range order in the direction [111] (equivalent to directional [002] in the hexagonal system) and reflexes 222, 333 are greatly expanded. Carbon phases have slightly different fixed grids compared to arrays.
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Figure S5. XRD of Norit1600. Intense C(002) reflection, characteristic for graphitized carbons is shown.

For graphite, the (002) peak is expected at 26.25°, (PDF card 751621). The very sharp peak showed in Figure S5 is very close to this value.
In addition, Norit is probably contaminated with dolomite (small reflections in the range of 30-40 degrees).
Diffractograms were elaborated by: background subtraction, equating the position of 004 reflexes of hexagonal carbon, assuming an angle scale error associated with the various displacement of a sample from the axis of rotation of the goniometer (possible due to the granular (not powderized) form of a sample, different density, etc.). The error of sample displacement from the goniometer axis corresponds to the shift of the angle scale by 2Tcos(θ)/R (as arc measure), where the T-displacement of sample., R – radius of the goniometer. For all catalyst samples, the scale of the scattering angle was modified by taking a small T value, so that the position of the 004 reflection coincided with the position of this reflection on the Norit diffractogram.
Since the preparations contained different quantities of metals, diffractograms were affected by different absorption coefficients, differently modifying the measured carbon bands. It was seen that the ratio of 11-to-10 carbon band depends significantly on the composition of a catalyst. In order to subtract the diffractogram of Norit from those of metal catalysts, the diffractogram of Norit was corrected each time (assuming that the dissipation of carbon is absorbed additionally by metal) by means of the absorption correction given by Milberg (M.E. Milberg, J. Appl. Phys. 29 (1958) 64): 1/(2μ)(1-exp(-2μT/sin(θ))), selecting μT so that the intensities of the 10 and 11 bands of the carbon in the catalyst matched their intensities in such modified Norit carbon.













Set S3. XRD analysis of Norit supported bimetallic Pd-Pt catalysts
Ex-chloride samples:
The procedure described above allowed to prepare the following set of refined diffractograms, Figure S6 (carbon bands were adjusted to the sample of Pd80Pt20(Cl)/C).

Figure S6. Refined diffractograms of ex-chloride samples.
[bookmark: _Hlk29136487]This allowed subtraction of diffractograms, resulting in the following differential profiles (Figure S7):

[bookmark: _Hlk55125538]Figure S7. XRD profiles of ex-chloride samples after subtracting the background from Norit.
The results show the fcc metallic structure for Pd100(Cl). In other cases, differential intensities are visible in the area of 43-44 degrees but significant signals predicted for 200 reflection (for the fcc structure), i.e. at 2theta > 46 degrees are missing. Visible reflections in the area 43-44 degs. occur in the place of strong (subtracted) 10 bands of carbon so their intensity can be significantly disturbed by the scaling procedure of these bands. In all these cases, the most likely metal structure is an icosahedral structure or repeatedly twin-double structure of decahedral type for which reflections 111 and 200 approach each other (especially for smaller crystallites) and the intensity of 200 is significantly reduced. Since the first two reflections (111 and 200) are more disturbed by the subtraction procedure than further ones (220, 311,222), the analysis was conducted based on reflections 220 and 311.
This leads to the following results:
Pd100(Cl) a = 0.3903 nm, d=3.9 nm,
Pd80Pt20(Cl) a = 0.39 nm (the value resulted from the Vegard’s law 0.3896 nm is feasible), d ≈ 2 nm,
Pd60Pt40(Cl) a = 0.3915 nm (the value resulted from the Vegard’s law 0.3902 nm is feasible), d ≈ 2 nm,
Pd40Pt60(Cl) a = 0.3917 nm (the value resulted from the Vegard’s law 0.3908 nm is feasible), d ≈ 2 nm.
Because the lattice constant data are in a relative agreement with expected data from the Vegard’s law and  the d values are close to the data obtained from TEM (, the volume-weighted average diameter, Table 1 in the paper), one concludes that a conceivable Pd-Pt dealloying may be disregarded.

Ex-acac samples
A similar procedure led to scaling the diffractograms of the Pd-Pt catalysts ex-metal chlorides, as in the figure below (Figure S8). Next, difference diffractograms were prepared (Figure S9). Again, 200 reflections appear in the position of a 10 band of carbon so their intensity and shape are strongly disturbed by the procedure. The apparent left-hand asymmetry of 220 reflection is not confirmed for other fcc reflections and is the result of a modification of the carbon structure (the adoption of it as an fcc phase modifying the catalyst would lead to its lattice constant larger than 0.41 nm, see Figure S10. 





Figure S8. Refined diffractograms of ex-acac samples.


Figure S9. XRD profiles of ex-acac samples after subtracting the background from Norit

Figure S10. The 2 theta region of 220 reflection. 
Analysis of difference reflections leads to the following quantities:
Pd80Pt20(acac): a = 0.3902 nm, d = 2.8 nm,
Pd60Pt40(acac): a = 0.3905 nm, d = 2.5 nm,
Pd40Pt60(acac): a = 0.3905 nm, d = 2.1 nm.
Because the particle size obtained from TEM (Table 1 in the paper) are significantly larger, then one concludes that the XRD profile broadening must be increased by dealloying of Pd-Pt.
SET S4. XPS survey spectra of Pd-Pt/Norit1600 catalysts
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Figure S11. Survey spectra of Pd-Pt/Norit1600 catalysts
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Figure S12. C1s peak




















SET S5. Catalytic data
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Figure S13. Hydrodechlorination of CHClF2 at 270 oC. Time-on-stream behavior of Pt100(Cl) and Pd100(acac) catalysts.
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Figure S14. Steady state conversion as a function of the Pd-Pt alloy composition at two reaction temperatures: 251 and 272 oC. A – for ex-methyl acetylacetonates, B- for ex-metal chlorides. GHSV = 5760 h-1.






Figure S15. Catalytic activity of Pd-Pt/Norit1600 catalysts for CH2F2 (left side) and CH4 (right side) formation at different reaction temperatures. GHSV = 5760 h-1.
Table S2. Compilation of published data on catalytic activity of palladium in the hydrodechlorination of chlorodifluoromethane (HCFC-22).
	Catalyst
	Reaction conditions
	Catalytic results
	Reference (below the table)

	
	Space velocity or residence time
	H2/CHClF2
ratio
	Temperature, oC
	Measure of activity (rate (r), conversion (α)) 
	Product distribution, or selectivity (S)
	

	3% Pd/AlF3
	GHSV 2000 h-1
	~3
	200
	r=22.7x10-6 mol/min g
	CH2F2 3.5, CH4 27.5, CH3F 69
	[1]

	8.2% Pd/C
(example 12 in patent)
	GHSV 135 h-1
	2
	165
199
216
247
260
	α = 2.25%
α = 12.8%
α = 25.3%
α = 64.5%
α = 76.6%
	SCH2F2 = 93.8%
SCH2F2 = 91.5%
SCH2F2 = 88.5%
SCH2F2 = 78%
SCH2F2 = 74.3%
	[2]

	5%Pd/Li3AlF6
(example 3 in patent)
	Residence time 10.4s, p = 3 bar
	7
	320
(time-on-stream study)
	TOS 2h: α = 68%
TOS 100h: α = 64%
TOS 360h: α = 58%
	SCH2F2 = 81%
SCH2F2 = 82%
SCH2F2 = 84%
	[3]

	5% Pd/C
	Flow system, atmospheric pressure, 20 cm3/min (HCFC); 40 cm3/min (H2)
	2
	300
400
450
	α = ~5%
α = ~55%
α = ~85%
	SCH2F2 ~80%
SCH2F2 ~60%
SCH2F2 ~45%
	[4]

	2% Pd/C
	Flow system, WHSV 0.3 g/g h (feed 16.5 mmol/h), p = 0.3 MPa
	3
	237
	α < 2%
	CH2F2 98.6%, CH4 1.4%
	[5]

	Pd/
hydrotalcite
	Space velocity 1000 h-1
	
1
	
200
200
200
	Pd/Mg/Al
α =  0.3%     1/72/27
α = 1.2%      2/63/35
α = 2.5%      4/69/27
	
CH2F2 30, CH4 34, CHF3 30
CH2F2 55, CH4 29, CHF3 16
CH2F2 68, CH4 24, CHF3 8
	[6]

	KMg1−xPdxF3
K:Mg:Pd:F
1:0.98:0.02:3
1:0.93:0.07:3
	
Space velocity 1000 h-1
	

4
	

250
250
	

r=27x10−7 mol/min g
r=92x10−7 mol/min g
	

CH2F2 80, CH4 20
CH2F2 91, CH4 9
	[7]

	Pd/KMgF3
	Space velocity 1000 h-1
	4
	250
	r=37x10−7 mol/min g
	CH2F2 28 CH4 26, CH3F 43
	[7]

	0.5% Pd/C
	GHSV 1520 h-1
	9
	250
	α=3.5 %
	CH2F2 76, CH4 16, C2H6 6, CH3F 2
	[8]

	1% Pd/C
	GHSV 1520 h-1
	9
	250
	α= 6 %
	CH2F2 78, CH4 11.5, C2H6 6, CH3F 3
	[8]

	3% Pd/C
	GHSV 1520 h-1
	9
	250
	α= 10 %
	CH2F2 70.5, CH4 13, C2H6 7, CH3F 5.5
	[8]

	Pd/AlF3
	GHSV 3600 h-1
	7
	260
	α=85.9 %
	CH2F2 0 CH4 32.1 CHF3 31.5 CH3F 28.2
	[9]

	Pd/CaF2
	GHSV 3600 h-1
	7
	350
	α=2.3%
	CH2F2 72.7 CH4 27.3
	[9]

	Pd/MgF2
	GHSV 3600 h-1
	7
	350
	α=6 %
	CH2F2 5.2 CH4 26.8 CHF3 39.6 CH3F 6.3
	[9]

	Pd/KMgF3
	GHSV 3600 h-1
	7
	350
	α=2.9 %
	CH2F2 68.6 CH4 31.4
	[9]

	Pd/C
	GHSV 3600 h-1
	7
	320
	α=13.6 %
	CH2F2 4.6 CH4 55.5 CHF3 33.1 CH3F 1.8
	[9]

	5% Pd/Al2O3
	WHSV 3.6 h-1
	5
	300
400
	α = 82.8%
α = 95.1%
	CH2F2 8.7 CH4 35.7 CHF3 38.4
CH2F2 41.0 CH4 53.1 CHF3 1.0
	[10]
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