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Fig. S1 XRD patterns of ZnO nanorods prepared with different molar ratio of Zn?>*/OH- (a), hydrothermal



Fig. S2 TEM images of ZnO nanorods with various molar ratios of Zn*"/OH" (a-d: 1:2; 1:10; 1:20; 1:30). Data

analysis on the length-to-diameter ratio can be found in Table S2.



Fig. S3 TEM images of ZnO nanorods with different hydrothermal synthesis temperatures (a: 120 °C, b: 160

°C, and c: 200 °C). Data analysis on the length-to-diameter ratio can be found in Table S2.
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Fig. S4 N, adsorption and desorption isotherms of L-rod and S-rod samples.
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Fig. S5 70 MAS NMR spectra of L-rod. (a) '’O MAS NMR spectra of L-rod labeled with H,'70, as a function

of the recycle delays from 0.1 to 30 s. The spectra were obtained at 9.4 T under a MAS frequency of 14 kHz.

~(P

(b) 7 analytical fit using a stretch exponential function of the type 1(t)=1,(1-¢ "'y, where I(t) and I, are the

signal intensities at recycle delay ¢ and at equilibrium, respectively.
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Fig. S6 170 MAS NMR spectra of S-rod. (a) 70O MAS NMR spectra of S-rod labeled with H,!70, as a function

of the recycle delays from 0.1 to 30 s. The spectra were obtained at 9.4 T under a MAS frequency of 14 kHz.
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(b) 7 analytical fit using a stretch exponential function of the type 7(t)=1,(1- ei "'y, where I(t) and I, are the

signal intensities at recycle delay ¢ and at equilibrium, respectively.



Table S1 Data analysis on the length-to-diameter ratio of ZnO nanorods with different hydrothermal synthesis

time.
Hydrothermal Diameter of . Ratio of (100)
. Length/nm Length/Diameter o
time/h (0002) facet/nm facet/%
0.25 6~8 12 ~20 23 84.0
0.5 6~9 16 ~24 2.7 86.0
1.0 6~10 19 ~42 3.8 89.8

3.0 6~11 32~ 86 6.9 94.0




Table S2 Data analysis on the length-to-diameter ratio of ZnO nanorods prepared as a function of the molar

ratio of Zn**/OH™ and hydrothermal temperature.

Diameter of (0002) .
n(Zn**):n(OH") Length/nm Length/Diameter
facet/nm
1:2 10 ~20 75 ~ 225 10
1:10 10~23 100 ~ 250 10.7
1:20 25~30 350 ~ 400 13
1:30 30~35 440 ~ 500 14
Hydrothermal Diameter of (0002) .
Length/nm Length/Diameter
temperature/°C facet/nm
120 7~12 49 ~ 157 11
160 7~9 47 ~98 9
200 6~8 38 ~69 7




Table S3 NMR parameters including isotropic chemical shifts (dis,) and quadrupolar parameters (Cq and 7),

used for simulating the 170 NMR spectra in Fig. 4c, as well as simulated dcgs for these species at 9.4 T.!

6iso CQ 5CG/ppm
] Assignment
/ppm /MHz 9.47)

-15.8+0.4 1.19 £0.02 0.5+0.5 -18.9 Surface O;. (M2)
-18.8+0.2 0.10+0.05 0.5+0.5 -18.8 Subsurface Oy,
-24.5+0.15 0.40+0.05 05+0.5 -24.8 Surface Oy,
-29.4+0.2 0.30 +£0.05 0.5+0.5 -29.6 Surface Oy,
27.0+1.5 1.75+0.2 0.5+0.5 -33.7 Surface O3, (M1DI1)

-39+ 1.5 2.50+0.15 0.1+0.1 -52.0 OH
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