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S1 Supplementary Tables and Figures 

Table S1 Naming of the samples 

Species 
Delignification 

treatment method 

Delignification time 

(h) 

H2 

A mixture of 

hydrogen peroxide 

and acetic acid 

2 

H4 4 

H6 6 

H8 8 

H10 10 

H12 12 

S2 

Acid sodium chlorite 

2 

S4 4 

S6 6 

S8 8 

S10 10 

S12 12 

Table S2 The curing time, thickness, and shape of our whole bamboo and other biomass 

transparent materials 

Species Polymer Curing time/h Thickness/mm Shape Refs. 

Whole bamboo UV resin 0.25 6.23 

Round and 

straight 

hollow 

This work 

Balsa wood 

veneer 
PMMA 4 0.8 Tablet [S1] 

Balsa wood 

film 
Epoxy NA 0.7 Tablet [S2] 
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Bamboo strip Epoxy 24 1 Tablet [S3] 

Pine wood 

veneer 
Epoxy 24 0.6 Tablet [S4] 

Balsa wood 

veneer 
PMMA 4 3.7 Tablet [S5] 

Basswood 

veneer 
Epoxy 12 3 Tablet [S6] 

Basswood 

veneer 
Epoxy NA 1.4 Tablet [S7] 

Betula alnoides 

veneer 
PMMA 5 0.5 Tablet [S8] 

Oguman 

veneer 
PMMA 5 0.15 Tablet [S9] 

Scotch pine 

veneer 
Epoxy 12 0.2 Tablet [S10] 

Balsa wood 

veneer 
PMMA 6 0.24 Tablet [S11] 

Balsa veneer PVA 48 0.8 Tablet [S12] 

Fir veneer 

Cellulose 

nanofiber 

suspensions 

48 NA Tablet [S13] 

Bamboo 

veneer 
Epoxy 24 0.3 Tablet [S14] 

Bamboo 

veneer 
Epoxy 24 0.3 Tablet [S15] 

Bamboo 

veneer 
Epoxy NA 1.5 Tablet [S16] 

NA: Not available. 

Table S3 Tensile strength and electromagnetic shielding properties of our whole bamboo and 

other biomass transparent materials 

Species Polymer 
Tensile 

strength/MPa 
Electromagnetic shielding/dB Refs. 

Whole bamboo UV resin 46.4 46.3 This work 

Balsa wood film Epoxy 33.29 NA [S2] 

Basswood veneer Epoxy 45.38 NA [S6] 

Basswood veneer Epoxy ≈13 NA [S7] 

Oguman veneer PMMA ≈35 NA [S9] 

Scotch pine veneer Epoxy ≈35 NA [S10] 

Bamboo veneer Epoxy 39.75 NA [S15] 

Balsa wood veneer Epoxy 46.2 NA [S17] 

Balsa wood slice DES 1.14 NA [S18] 

Balsa wood veneer PMMA ≈45 NA [S19] 

Poplar wood slice PMMA 45.92 NA [S20] 
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Cathay poplar 

slice 
PMMA 28.7 NA [S21] 

Paulownia wood 

veneer 
Epoxy 3.74 NA [S22] 

Poplar wood slice PVA 22.6  NA [S23] 

Balsa wood veneer Epoxy 9.4 NA [S24] 

Balsa wood veneer MXene/PVA ≈35 NA [S25] 

NA: Not available. 

 

Fig. S1 Variation of whole bamboo with time in different delignification solutions, a Variation 

of whole bamboo in acidic sodium chlorite solution, b Variation diagram of whole bamboo in 

the mixed solution of hydrogen peroxide and acetic acid 

 

Fig. S2 Brightness difference of samples 
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Fig. S3 Total color difference of samples 

 

Fig. S4 Relative content of cellulose and hemicellulose of the samples after treatment with 

hydrogen peroxide and acetic acid 

 

Fig. S5 XRD curves of OB and delignified samples 
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Fig. S6 DTG curves of TBS, TBH and UV 

 

Fig. S7 TG curves of TBS, TBH and UV 

 

Fig. S8 Reflectance curve of the multi-layered device 
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S2 Characterization 

The chemical groups in all samples were tested and analyzed by Fourier transform infrared 

spectroscopy (FTIR, ERTEX 80 V, Bruker, Germany). The delignification treatment effect and 

impregnation effect of different delignification methods were analyzed by observing the change 

of chemical group vibration peak under light transmission with wavenumbers of 400-4000 cm-

1 before and after treatment. To determine the crystal structure of the samples before and after 

delignification treatment, the samples were tested by an X-ray single crystal diffractometer 

(XRD, Bruker D8 venture, Germany). The test scope of 2θ was 5–50, with an interval equal to 

0.02. The relative content of lignin in OB, H2, H4, H6, H8, H10, H12, S2, S4, S6, S8, S10, and 

S12 was determined by the method of the National Renewable Energy Laboratory. All samples 

were processed into 60 mesh powder. The cross-section and longitudinal section of the samples 

were investigated and analyzed by scanning electron microscope (SEM, quanta200, Fei, USA). 

The UV Visible photometer (U3900, HITACHI, Japan) was used to measure the optical 

transmittance of the samples under visible light with wavelengths of 380-780 nm. The 

transmittance was calculated according to Eq. S1, where T1 is the incident light and T2 is the 

transmission light of the sample. 

𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑡𝑡𝑎𝑛𝑐𝑒 =
𝑇2

𝑇1
× 100%                                             (S1) 

The L*a*b coordinate of the samples was recorded by an RM200 color tester. Based on L*a*b 

of the OB sample, the difference between the values of the sample and OB was recorded as 

∆L*. The total color difference ∆𝐸𝑎𝑏
∗  was calculated according to Eq. S2. ∆L* represents the 

change of light and dark degrees of the sample. A positive value indicates a brightening of the 

sample and a negative value indicates a darkening of the sample. The greater the absolute value 

of the value, the greater the change. 

∆𝐸𝑎𝑏
∗ = √(∆𝐿∗)2 + (∆𝑎)2 + (∆𝑏∗)2                                        (S2) 

TES-1330A digital illuminometer was used to measure the illumination of samples at 

different distances. Before the illumination test, some small LED bulbs were placed inside 

each sample. 

After splitting the round straight hollow samples into several pieces along the fiber growth 

direction, longitudinal tensile tests were carried out on the samples using an AG-IC precision 

electro-mechanical testing machine with a tensile rate of 3 mm min-1 and a maximum load force 

of 10,000 N. The maximum tensile strength of each sample was calculated based on the sector 

cross-section of each piece with the maximum tensile force. The maximum tensile load that the 

samples could withstand was recorded. The surface hardness values of the samples were tested 

and recorded using a LX-D Shao rubber durometer, and the hardness changes of the samples 

were comparatively analyzed. The thermal degradation of samples from 0-800 °C was tested 

using a thermogravimetry and synchronous thermal analyzer (TGA, METTLER Telodo 

TGA/DSC1, Sweden) under a nitrogen atmosphere with a heating rate of 10 °C min-1. 

The mass of the samples before and after water absorption was recorded after being placed in 

distilled water solution under the condition of room temperature (25 °C) for more than 25 h, 

and the change ratio of the mass was calculated according to Eq. S3, where W is the weight 

gain rate, M1 is the weight after absorbing water; M0 is the weight before absorbing water. 

𝑊 =
𝑀1−𝑀0

𝑀0
                                                          (S3) 

The infrared emissivity of the multi-layered device was measured by a dual-band emissivity 

meter (IR-2, Shanghai Chengbo Optoelectronic Technology Co., LTD) at 3~5 μm and 8~14 μm. 

After the temperature of the heating gasket was heated to 70 °C, the multi-layered device and 
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extruded polystyrene thermal insulation (XPS) board are placed on the heating gasket 

respectively, infrared thermal images of the multi-layered device and XPS board were captured 

by an infrared camera (FOTRIC 227S). The temperature recorder was used to record the change 

of the temperature of the uppermost layer of the multi-layered device and XPS board every 

second within 5 min. 

The vector network analyzer N5244A of Agilent and the waveguide method were used to test 

the shielding effectiveness (SE) of the samples in the X band (8.2 GHz ~ 12.4 GHz) at room 

temperature. The surface reflection (SER), internal absorption (SEA), the total shielding 

effectiveness (SET), reflectance (R), transmittance (T), and absorbance (A) could be described 

by the following formulas: 

𝑅 = |S11|
2 = |S22|

2                                                     (S4) 

𝑇 = |S12|
2 = |S21|

2                                                     (S5) 

𝐴 = 1 − R − T                                                          (S6) 

𝑆𝐸𝑅(𝑑𝐵) = −10 log(1 − R)                                             (S7) 

𝑆𝐸𝐴(𝑑𝐵) = −10 log(T/1 − R)                                           (S8) 

𝑆𝐸𝑇(dB) = SER + SEA + SEM                                           (S9) 

Herein, SEM represents the multiple interior reflections, which can be ignored when SET>15 

dB. 
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