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The reflection loss values of as-prepared samples were researched according to the

transmission line theory:
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where Zj, is the input impedance of the absorber, Z, the impedance of free space, u, the
relative complex permeability, ¢ the complex permittivity, f the frequency of microwaves, ¢

the velocity of light, and d the thickness of the absorber.

The attenuation constant («) was calculated by following equation:
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The impedance matching can be expressed as the equation:
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Where Z;, is the impedance of microwave absorber and Z, is the impedance of free space.
When the Z value is close to 1, microwave can enter into the absorber easily and then be

converted to thermal or other energy.

The effective permittivity (egﬁ) of them is highly dependent on the, which can be

measured as the following equation:
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Where ¢; is permittivity of the solid, &, permittivity of the void and f, the pore volumes.



Figure S1. SEM images of (a) 50 NiAI-LDH/G, (b) 100 NiAI-LDH/G and (c) 150 NiAl-

LDH/G.
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Figure S2. (a) XRD pattern of Al,O3/G. (b) XPS spectra of NiAlI-LDH/G samples.
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Figure S3. The frequency dependence of (a) real permittivity (¢') and imaginary permittivity
(€"), (b) real permeability («') and imaginary permeability («"), (c) dielectric loss tangent (tan
0e) and Magnetic loss tangent (tan o) of graphene. The frequency dependence of (d) real
permeability («), (e) imaginary permeability («") and (f) magnetic loss tangent (tan Jn) of

NiAl-LDH/G samples.



Table S1. The electrochemical parameters fitted from EIS results of pure epoxy coated steel after immersion of different time.

yJ

Epoxy Rsol (Q CPEpro Rpro (Q CPEq Ret (KQ X
cm’) cm?) cm?)

Yo n Yo n

(10°Qtem?sh (10°Q*tem?s"
1 day 49.1+0.4 12.0+1.1 0.6 25.9+3.3 3.7x0.6 0.8 5.3x0.1 1.2x107
3 days 47.7£0.4 10.1+0.4 0.7 23.2+2.6 4.7+0.2 0.8 5.2+0.1 1.3x10°°
5 days 48.6+0.4 10.5+1.2 0.7 33.4%#4.0 3.8+0.7 0.8 4.5x0.1 9.3x10™*
7 days 50.5+0.4 10.1+0.9 0.6 40.4+6.4 3.9+0.9 0.8 4.6x0.1 7.7x107
14 days 48.2+0.2  11.5+0.5 0.7 50.6+7.2  3.5+0.7 09 4.7+0.2 4.1x10™"
21 days 50.2+0.3 8.9+0.8 0.7 80.1+106 1.6+0.4 0.9 2.9+0.2 4.1x10™*




Table S2. The electrochemical parameters fitted from EIS results of 7 wt.% NiAI-LDH/G coated steel after immersion of different time.

2

LDH/G R30| (Q CPEpro Rpro (Q CPELG RLG (Q sz) CPEd| Rct (KQ x
cm?) cm?) cm?)

Yo n Yo n Yo n

(0ot (10°Qt (10° 0t

cm2s" cm?s" cm 28"
1 day 71.0+2.1 13.2+2.3 06 26.1+1.7 10.1+1.0 0.6 303.9+26.9 6.9+0.9 0.8 10.7+0.2 1.2x10°
3 days 60.3+2.2 7.4+1.1 0.6 315+1.7 10.740.8 0.6 319.9+246 6.7+0.6 0.8 12.4+0.2 7.5x10™*
5 days 68.9+2.5 6.0+0.6 0.7 60.0x2.0 14.0+1.0 0.6 352.3+x34.6 6.5+0.9 0.8 10.4+0.2 8.7x10*
7 days 547+15 11.2#¢1.3 0.7 28.3+1.2 149+10 0.6 296.6+33.9 6.2+0.9 0.9 10.3+0.2 7.7x10™*
14 days 37.2+#0.8 16.2+1.7 0.8 18.1+0.7 16.3+t0.7 0.7 425.3+48.1 4.2+0.6 0.9 8.7+0.1 5.4x107*
21 days 39.5+0.9 11.3x0.9 0.6 25.2+08 16.3t0.7 0.7 546.7£72.0 3.2+0.6 0.9 7.9+0.1 3.6x10*
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Figure S4. (a) Evolution of OCP values for bare steel, pure epoxy coated steel and 7 wt.%
NiAl-ccepoxy coated steel and 7 wt.% NiAl-LDH/G coated steel with continuous immersion

of 21 days.

Table S3. The parameters fitted from tafel plots results in Figure 8h.

samples Ecor (MV) icorr (MA/CM?) b, (MV/dec) b (mV/dec)
Steel —926 1.2x10 * 4225 —1988
Epoxy — 667 1.1x107 4766 — 4852
LDH/G —381 1.0x10°* 5854 — 5554

The corrosion process on the surface of bare carbon steel:
Fe — Fe?t + 2e #(6)

Fe?t > Fe3t + e #(7)
1
H,0 +50; + 2~ — 20H #(8)

2Fe?t + 0, + 2H,0 — 2FeO0H + 2H* #(9)
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Fe?* + 2Fe3* + 80H™ - Fe;0,+4H,0#(10)





