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Figure S1. The FTIR spectra of GO (blue line), o-CNT (red line).

In the GO curve, the following oxygen contained groups are existed: carbonyl group (1731 cm-1), carboxyl group 
(1395 cm-1), epoxy group (1228 cm-1), and hydroxyl groups (1074 cm-1); While for o-CNT these oxygen contained 
group are also attached to the CNT: carbonyl group (1714 cm-1) epoxy group (1177 cm-1) and hydroxyl group 
(1076 cm-1).

Figure S2. High resolution SEM images of the cell walls. Wrinkled and overlapped graphene sheets in the walls of graphene foam (a); entangled 
and random distributed CNT in the walls of CNT foam (b); network of CNT covered on the graphene sheets in the hybrid foam (c).



Figure S3. The compressive stress-strain curve of the graphene foam along in plain direction with strain up to 80%. A permanent deformation 
appeared.

Figure S4. The mechanical properties of CNT, graphene and hybrid foams in different densities are showed in a-c. For comparing their mechanical 
strength, we list their density eliminated modulus in d.



Figure S5. (a)The static mechanical properties of the foams with different graphene to CNT weight ratio. The compression strain was≥80%. (b) 
Strain recovery after removing the compression and the plateau strength of the foams were plotted as a function of CNT weight fraction. Here, the 
elasticity of the foams were improved with the increasing of CNT content, as the permanent unrecovered strain decreased. The elasticity of the 
hybrid foam became quite well after the CNT content ratio ≥ 0.2. However, the plateau strength of the hybrid foams were increased first and 
then decreased with the increasing ratio of CNT to graphene. And the largest strength of the foam was appeared at the content of 0.5. 

Figure S6. Tests are conducted at -150-350 ℃, a strain amplitude of 1 %, a test frequency of 1 Hz, Square: hybrid foam, circle: CNT foam and 
rhombus: graphene foam.

Figure S7. (a). Schematic description and SEM images of the unit cell model of the graphene foam and the evolution in cell structure with strain. 
The deformation of the cells in the graphene foam is asymmetrical which leading to heavy compression at a local position. (b). SEM images exhibit 
the variation of the cracks before and after compression to 60%. The cracks propagation would partially or whole broken the cell walls. scale bar: 
20μm in the upper two pictures and 10μm in the bottom pictures in b.



Figure S8. SEM images show the morphologies of hybrid foam (a,b) and graphene foam (c,d), before (a,c) and after (b,d) compressed to 90%. It 
illustrated that the hybrid foam have good structure stability, no obvious defects were observed in the image after compressed to 90%, while 
graphene foam can not hold their structure integrity as lots of cracks have been formed after the heavily compression (as white region shown). 
Scale bar :100 μm.

Table S1. Summary of performance of flexible pressure sensors reported up to now.

Pressure range
（kPa）

Sensitivity
(kPa-1)

Detection limit Sensor type

CNT/PDMS sponge1 0-200 0.023 - Resistance
CB/PDMS sponge2 0-200 0.046 - Resistance
Pattern PDMS3 0-10 0.55 (<2 kPa)

0.15 (> 2 kPa)
3 Pa Organic field-effect 

transistors (OFET)
Pattern PDMS4 0-20 8.4 (< 3 kPa) - OFET
Pattern PDMS5 0-10 10.3 (< 3.6 kPa) 27 Pa Resistance
Pentacence-based 
sensor6

0-20 0.05 2.5 kPa OFET

PU foam coated with 
graphene7

0-10 0.26(< 3 kPa) 9 Pa Resistance

CNT/PDMS8 0-1000 2.3×10-4 50 kPa Capacitance
ZnO-based sensor9 0-30 0.02 3.5 kPa Piezoelectric
Pt-coated polymer 
nanofiber10

0-1.5 0.15 3 Pa Resistance

Silk molded CNT11 0-1.2 1.8 (<0.3 kPa) 0.6 Pa Resistance
Our work 0-13 0.19 (< 2.5 kPa)

0.02 (>2.5 kPa )
36 Pa Resistance
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