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Table S1. Relative Magnitude of Region I and Region II (Sections ITA and IIB) for Adsorption of

MB on GO—-CNW Nanocomposite in Water, 0.1 M NaCl and Alkaline Solution at 308-328 K

Solvent T (K) Region I Section IIA Section IIB
(CAsite) (Ph site)
Water 308 0.20 0.38 0.33
318 0.23 0.34 0.31
328 0.23 0.28 0.35
0.1 M NaCl 318 0.14 0.27 0.47
pH=11 318 0.16 0.29 0.43

Table S2. TDs and TRAKS for Adsorption of MB on GO—CNW Nanocomposite in Water,

0.1 M NaCl and Alkaline Solutions at 308-328 K

Solvent T [CR], rpm TRAK ¢ _, , q.
(K) (mM) (min-min) (min) (mg-g™h)
Water 318 0.003 100 - 90 4.2
318 0.030 100 - 120 23.1
308 0.054 100 - 120 39.7
318 0.054 100 - 90 313
328 0.054 100 - 60 29.7
318 0.054 70 - 120 37.4
318 0.054 30 - 120 394
0.1M NaCl 318 0.030 100 1-3 180 33.5
pH=11 318 0.030 100 12 120 35.5

TRAK ., ., is the TRAK between the first and second kinetic curves. 7, and g, are

the time and adsorption capacity of starting plateau.



Table S3. Coefficients of the Intraparticle Equation for Kinetics of MB Adsorption on GO—-CNW Nanocomposite at Different

Temperatures and in Various Shaking Rates and Initial MB Concentrations

Solvent T [MB], rpm KASRA region 1 (1st curve) KASRA region 2 (1st curve) KASRA region 2 (2nd curve)
(K) (mM) k 4 I TRAK (ty,9,) k 4 l (t5,95) k g I
Corresponding to thermodynamic ARIAN region I (CA Site) ARIAN section IIA (CA Site) ~ ARIAN section IIB (Ph Site)
Water 318 0.003 100 049  -0.18 - - - - - - -
0.IMNaCl 3184  0.030 100 15.31 -0.02 1-3 (3,15.1)* 4.46 7.55  (10,21.6) 1.56 17.85
pH=11 3188 0.030 100 11.50 0.01 1-2 (2,11.6)**  3.80 6.72  (10,18.9) 10.54 2.77

KASRA region 1 (1st curve)

KASRA region 2 (1st curve)

Corresponding to thermodynamic ARIAN region I and section IIA (CA Site)

ARIAN section IIB (Ph Site)

Water 318 0.030 100
308 0.054 100
318 0.054 100

328 0.054 100
318 0.054 70
318 0.054 30

4.03 —0.72 -
7.89 —4.16 -
5.86 —0.95 -
6.59 -1.21 —
5.63 —0.69 -
4.74 0.08 -

(5,8.5) 1.67  4.11
(10,20.3)  2.51  13.28
(5,129) 297  7.06
@4,11.5) 348 520
(10,159) 2.87  8.10
(10,14.6) 261 634

Units of ky,and | are in mg-g~'-min %3, mg-g' and min™*°. Units of #,,#, and ¢, are in min and those of ¢,,¢, and ¢; are in mg-g'and

t, =¢, =0. Boundary points coordinates of diffusion regions, (¢,,q, ), are similar to those of the KASRA model, (¢,,,q,,) in Table 6. A There is a

TRAK ., , from t=1minand ¢, =14.4 mg-g'to t=3minand ¢, =15.1 mg-g'. B There is a TR4K ., ., from ¢ =1min and ¢, =11.0 mg-g!

to t=2minand g, =11.6 mg-g!. *Here, (¢,,q,) starts from the end of TRAK and its STC (an abbreviation for Starting TRAK Coordinates) is

(0.021 mM, 1 min, 14.4 mg-g!). ** The (¢,,q,) starts from the end of TRAK and its STC is (0.024 mM, 1 min, 11.0 mg-g!).



Table S4. Coefficients of Region 1 and Region 2 (parts 24 and 25) of the ISO Equation for Kinetics of MB Adsorption on Different Sites of
GO-CNW Nanocomposite at 308-328 K

Solvent T [MB], rpm KASRA regions 1 and 2 (1st curve) KASRA region 2 (2nd curve)
® kn (Uor ) Ko (MBlg.tp.qp) N (IMB],.1..4.)
Corresponding to thermodynamic ARIAN region I (CA Site) ARIAN section IIA (CA Site)
Water 318 0.003 100 1.72x10*  (40,2.9) 6.02x10* - - - - (3.5x1073,90,4.2)
Corresponding to thermodynamic ARIAN region I and section IIA (CA Site) ARIAN section IIB (Ph Site)

0.IMNaCl* 318  0.030 100 1.70x10°  (3,15.1)* 1.42x10*  (0.016,10,21.6) 1.99x10°  (50,29.4)  4.65x10°  (0.009,120,33.5)
pH=11B 318 0.030 100 1.82x10*  (2,11.6)**  6.46x10°  (0.027,10,18.9) 1.88x10°  (50,30.9)  3.41x10° (0.014,90,35.5)

KASRA regions 1 and 2 (1st curve) KASRA region 2 (1st curve)
Corresponding to thermodynamic ARIAN region I and section IIA (CA Site) ARIAN section IIB (Ph Site)
Water 318 0.030 100 1.84x10* - - (0.025,5,8.5) 9.00x10>  (90,20.2)  1.29x10*  (0.016,120,23.1)
308  0.054 100 5.18x103 - — (0.041,10,20.3) 6.16x10>  (60,33.6)  9.25x10>  (0.029,120,39.7)
318 0.054 100 8.69x103 — - (0.046,5,12.9) 9.01x10>  (40,26.5)  9.88x10? (0.034,90,31.3)

328  0.054 100 1.62x10* (2,8.9) 3.06x10* (0.047,4,11.5) 1.10x10°  (30,24.3)  2.51x10° (0.025,60,29.7)
318 0.054 70 6.16x10° 3.,9.5) 9.48x103 (0.044,10,15.9) 5.58x10%  (50,29.8)  1.14x10°  (0.031,120,37.4)
318 0.054 30 5.77x103 (3,14.6) 6.44x103 (0.045,10,14.6) 3.74x10*  (60,27.2)  1.80x10°  (0.029,180,39.4)

[MB]g, ty and g, are MB concentration, time and adsorption capacity at the end of adsorption on a type of adsorption site, respectively (corresponding to
[MB],, . and ¢, in the last curve). [MB],, t, and ¢, are MB concentration, time and adsorption capacity at the beginning of the plateau. Units of k,,, k;,,

and kjy, , are in M'*min"". Units of ¢, , ¢y, ¢,, and ¢, areinmin"". Units of ¢, , g5, q,, and g, areinmg g"'. [MB]; and [MB], are in mM. *® Due to

p
existence of TRAK, the first curve was divided into two curves and k;; and k;,, belong to the first and second resultant curves, respectively. *Here, the second
part starts from the end of TRAK and its STC (an abbreviation for Starting TRAK Coordinates) is (0.021 mM, 1 min, 14.4 mg-g!). ** The second part starts
from the end of TRAK and its STC is (0.024 mM, 1 min, 11.0 mg-g™").
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Figure S1. Hydrodynamic size distribution of GO—CNW measured by DLS.

Figure S2.

C Ka

D Ko

CIKB
1Kat

ELT | W% | A%
C | 47.65|54.43
N 6.12 | 5.99
O |46.09 |39.52
Cl | 0.13 | 0.05

bbb ol o el
g Y

e

keV

EDS spectrum of recycled GO—CNW (after three times recycling)
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SEM HV: 15.0 kV WD: 15.82 mm pitilann MIRA3 TESCAN SEM HV: 15.0 kV WD: 16.00 mm AL L s MIRA3 TESCAN| SEM HV: 15.0 KV WD: 15.98 mm I ¥t MIRA3 TESCAN|
View field: 2.50 ym Det: SE 500 nm View field: 4.15 pm Det: SE 1pm View field: 69.2 ym Det: SE 20 pm
SEM MAG: 80.0 kx  Date(m/dly): 06/11119 Performance in nanospace SEM MAG: 50.0 kx  Date(m/diy): 06/11/19 Performance in nanospace SEM MAG: 3.00 kx | Date(m/dly): 06/11/19 Performance in nanospace

Figure S3. SEM images of recycled GO—-CNW (after three times recycling). The scale bars are
(a) 500 nm, (b) 1 um and (c¢) 20 um



