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1. Experimental details
1.1 Sol-gel matrix preparation
[bookmark: _Hlk72003108]All of the matrices in this research were prepared according to the procedure published in the literature[1–10]. Changes were made to adjust the matrix to our conditions. Ruthenium-based catalysts (6.10-6 mol) were weighed with analytical scales and added to an Eppendorf tube. Afterward, quantities of the precursor (140 μL TMOS or TEOS) and the water (70 μL or 45 μL accordingly, at a certain pH value pH 2.5 or pH 12)  in r = 4 mole ratio (r = water ⁄ alkoxide) were added to the tube. The contents of the test tube are mixed until one solid phase is obtained. The material is left to age at room temperature until its weight stabilizes, and a sol-gel matrix containing ruthenium-based catalysts is obtained. 
Empty sol-gel matrices without the ruthenium-based catalysts are prepared using the same methods.

[bookmark: _Hlk59049182]1.2 Sol-gel matrix testing
[bookmark: _Hlk72069160]A sample from the sol-gel matrix was weighed so it will contain 1.0.10-6 mol of ruthenium-based catalyst. Sol-gel matrix (containing ruthenium-based catalyst) was weighed and The matrix sample was rinsed three times with 1.0 mL of solvent (dichloromethane/toluene).

Leakage test (indirect test)
[bookmark: _Hlk72004283][bookmark: _Hlk72005935][bookmark: _Hlk72069280]The matrix sample was rinsed for a fourth time with 1.0 mL of solvent (dichloromethane/toluene), and the separated solvent was transferred to another test bottle to which the substrate (2.1.10-5 mol diethyl-diallylmalonate, DDM) was added, and the contents were mixed. After several hours (reaction time varies, 0-24 h depends on the experiment) under heating and a nitrogen atmosphere (Solvent: Dichloromethane at 40°C or toluene 80°C), a sample was taken to test leakage by GC-MS. During the leakage test, the substrate did not come into direct contact with the sol-gel but with the liquid that was obtained from rinsing the matrix. Therefore, any catalyst that leaked from the matrix during rinsing would react with the substrate (in RCM of DDM reaction 1), and the product peak would be detected in the GC-MS test. Hence, the catalytic process also involved homogeneous catalysis.
* This test is a quality one: detection of the product peak (reaction 1) in the GC-MS indicates the presence of the catalyst, which has leaked from the matrix, but not its quantitative value.

Conversion test
[bookmark: _Hlk72005770]For the conversion test, solvent (1.0 mL of dichloromethane/toluene) and substrate (2.1.10-5 mol DDM) were added to the rinsed matrix sample, and the contents of the test bottle were mixed. After several hours (reaction time varies, 0-24 h, depending on the experiment) under heating  and a nitrogen atmosphere (Solvent: Dichloromethane at 40°C or toluene 80°C),  a sample was taken for a conversion test by GC-MS.

GC-MS method
Conversion and leakage percentages were measured by GC-MS from Agilent Technologies GC-7820A. The separation of the gases was done in a capillary column using helium gas, 99.999 % from Maxima, as a carrier gas.  
The J & W HP-5ms Ultra Inert GC column was used with dimensions 30 m, 0.25 mm, 0.25 μm, 7 inch cage.
The column was connected to a 5977B mass spectrometer detector (MS).
The sample was injected into the device at 80°C, and this temperature was maintained for 2 min, after which column temperature increased every minute for the next 5 min by 30°C until it reached a temperature of 230°C. During this time span, the product's peak (at ~ 5.90 min) and a peak of the substrate (at ~ 6.17 min) were observed. In the next minute, the column temperature rises to 300°C and is maintained for the next three minutes until the end of the run.

BET (Brunauer–Emmett–Teller )  measurement
Surface analysis of the tested matrices was done by Quantachrome NOVAtouch LX3 surface analyzer (N2 at 77 K). The measurement was carried out using nitrogen gas (with 99.999% purity from Maxima), with the specific surface area calculated according to the BET curve.
For some of the matrices tested, the surface area appears to be below the measurement limit, and therefore, there may be large errors.


2. Testing type 1 ruthenium-based catalysts
Heterogeneous catalysis of type 1 ruthenium-based catalysts 
The sol-gel matrix containing the type 1 ruthenium-based catalysts (Fig. 1) was added to the reaction vial and mixed with a DDM solution at 40°C, as the solvent was DCM, under nitrogen gas. After 24 h, a sample was taken from the reaction vial for conversion and leakage measurements by GC-MS. 

Table S1 shows an example of the activity results for the type 1 ruthenium-based catalysts, the Grubbs second generation catalyst, and Hoveyda-Grubbs second generation catalyst. These results indicate that the prepared matrices had low conversion percentages.  Therefore, they could not be reused for several cycles.

Table S1: Effect of the pH of the water used to prepare the matrices containing Gr II or HG II catalyst on the conversion in dichloromethane as solvent. 
	
	Catalyst

	
	Grubbs second generation catalyst
	Hoveyda-Grubbs second generation catalyst

	
	% Conversion
	% Conversion

	pH value
	2.5
	0
	5

	
	12
	0
	8


Sol-gel matrix: Catalyst: Gr II, HG II (catalystinitial = 1.0.10-6 mol); Precursor: TMOS; Sol-gel matrix was prepared with TMOS at pH 2.5 or pH 12.
RCM of DDM reaction 1 conditions: Reaction time: 24 h; Molar ratio (between the catalyst and the substrate) 5 %. 
Note: leakage not shown in this table as it was less than 1%. 



3. Control tests
Control test for pore radii dependence on water pH
To test the effect of the matrix preparation conditions on the pore radii, empty sol-gel matrices (not containing a catalyst) were prepared. Here the pH of the water used to prepare the matrix was tested for its effect on matrix pore radii. Fig. S1 shows the results of this control test for matrices prepared with TMOS or TEOS precursor material.
[image: ]
Figure S1: Control test for pore radii dependence on water pH for matrices prepared with the precursor TMOS or TEOS. Sol-gel matrix was prepared with TMOS or TEOS at pH 2.5 or pH 12.




Control test for homogeneous catalysis
Dichloromethane
Toluene


Figure S2: Control test- conversion percentages in dichloromethane /toluene, as time dependent.
RCM of DDM reaction 1 conditions: Catalyst: A, B, or C (catalystinitial = 1.0.10-6 mol); Molar ratio (between the catalyst and the substrate) 5 %.



Control test for surface area dependence on the entrapped catalyst
To test the effect of the entrapped catalyst on the matrix surface area, empty sol-gel matrices (not containing a catalyst) were prepared, and their surface areas were compared to those of matrices prepared with a specific catalyst (catalyst A, B or C).
C cat.

B cat.

A cat.


Figure S3: Control test for surface area dependence on the entrapped catalyst
Sol-gel matrix was prepared with TMOS at pH 2.5 or pH 12, Catalyst A, B or C.




Control test for pore volume dependence on water pH 
The effect of the pH of the water used in the preparation of the matrices on the pore volume was measured. For this test, empty matrices were prepared (with TMOS or TEOS as precursor) using water at different pH values. The test results are shown in Fig. S4.
[image: ]
Figure S4: Control test for pore volume dependence on water pH for matrices prepared with the precursor TMOS or TEOS. Sol-gel matrix was prepared with TMOS or TEOS at pH 2.5 or pH 12.
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