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1. Contrastive Experiments

1.1 Materials

Commercially available DY-H212 hydrogen silicone oil (polyhydrogenmethylsiloxane
(PHMS), 0.1wt% hydrogen content, 120 CP viscosity at 25°C, Mw~=10500) was purchased from
Shandong Dayi Chemical Co., Ltd. Platinum catalyst PC-13B (3000 ppm) was purchased from
Shanghai Neutron Star Chemical Technology Co., Ltd. AC-80 Conductive carbon black (CCB) was
purchased from Tianjin Tianyi Century Chemica Industry Co., Ltd. Diethoxymethylsilane (DEMS)
was purchased from Aladdin Industry Co., Ltd. Toluene (AR) was used as solvent in the tests.

1.2 Preparation of the samples

Samples for the experiment were prepared according to the formula listed in Table S2. For
HSR-n samples, PHMS was first mixed with CCB for 1 min, then Pt catalyst was added to the blend
and stirred to start the crosslinking process. For DC-n samples, DEMS was added into the tube of
weighted CCB and stirred for 1min to ensure the formation of a primary full mixture, then Pt catalyst
was added into the system and stirred for another 1min. Photos were taken by the system camera of
a cell phone.

1.3 Swelling Experiment and Sedimentation Experiment

Swelling experiment was conducted as described in the manuscript.

To carry out the sedimentation experiment, DC-n samples were taken out from the DEMS then
washed with ethanol and suction-filtrated for five times. Next, the samples were dried in a vacuum
oven at 60 °C for 6h. Finally, the powder was added to toluene and super-sonicated for 30 min to
achieve a uniform dispersion for the sedimentation experiment. Photos were taken by the system

camera of a cell phone at regular intervals.

2. Supplementary Results
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Fig. S1 An illustration of electroplating equipment used in the experiment (In order to clearly show the
composition of the device, the liquid in the beaker was changed from electroplating solution to deionized

water).

Table S1. Composition of electroplating solution.

Concentration

Component (gL
Ni(SO3NHz). 4H20 420

NiCl; 7H20 5
H3BO3 36

CH3(CH2)110503N6. 0.3
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Fig. S2 Liquid Chromatogram of (a) Vi-PDMS and (b) PHMS; (c) FT-IR spectrum of Vi-PDMS and

PHMS.



Table S2 Sample Crosslinking performance parameters.

Sample Ve ve / (mol-cm™)
SR-9 56.02% 3.885x1073
SR-10 63.10% 4.861x1073
SR-11 77.59% 7.196x107
SR-12 77.79% 9.131x1073
SR-13 80.21% 1.024x10*
CSR-His 67.70% 1.09x10*
CSR-Hyo 79.60% 1.24x10*
CSR-Hyo
(CSR-11) 89.00% 1.64x10*
CSR-Hy; 90.10% 2.36x10*
CSR-12 90.70% 1.88x10*
CSR-13 89.46% 2.04x10*
CSR-14 90.13% 2.14x10*

Table S3 Sample Formula for Swelling and Sedimentation Experiments.

Components (By Mass / g)

Sample PHMS DEMS CCB Pt catalyst
HSR-0 1 0 0 01
HSR-1 1 0 0.01 0.1
HSR-2 1 0 0.03 01
HSR-3 1 0 0.05 01
DC-N 0 1 0 0
DC-0 0 1 0 01

DC-1 0 1 0.01 0.1




Fig. S3 (a) Bubble generation speed of DC-0 (right) and DC-1 (left) samples (bubble height indicates the
bubble generation speed). (b) Status of DC-N (left), DC-0 (middle), DC-1 (right) samples when the

reaction is complete.
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Fig. S4 FT-IR spectrum of processed CCB (CCB that was taken out of DC-X sample then washed and
dried) and raw CCB.
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Fig. S5 Section morphology of CSR with different CCB contents (a. CSR-8; b. CSR-11; c. CSR-13).



Table S4 The comparison of conductive elastomers using carbon fillers.

Substrate Filler type Resistivity (Q-cm) C'(:)InItI:r:t Ref.
PAN CCB ~1010 10 wt% [1]
PAN BZCB ~5x10° 12 wt% [1]
PAN Ag-ABCB ~7x107 20 Wt% [1]
TPU CB ~103 1.2 vol% [2]

SR CCB-PMPS/CNT ~1 15 wt% [3]
SR CNT/Graphene ~200 6 Wt% [4]
SR CNT/Graphene 0.5 1 wt% [5]

SR cCB 9.80 14 phr This work




Fig. S6 Photos of CSR after electrodeposition for 0 minutes (a. E-CSR-12;b. E-CSR-13 ;c. E-CSR-14)
and photos of CSR after electrodeposition for 4h (d. E-CSR-12;e. E-CSR-13 ;f. E-CSR-14).

Fig. S7 SEM graphs of CSR after electrodeposition for 30 minutes (a. E-CSR-10; b. E-CSR-11)
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