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Figure S1. Kinetic adsorption plots of pseudo-first order (PFO) models. Operating
conditions: methyl orange (MO) initial concentration (Co) = 50, 100, and 200 ppm; MO
volume = 250 mL; dosage = 40 mg; pH = 6.4; mixing speed = 150 rpm; temperature =
24 °C; contact time = 0~180 min.
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Figure S2. Kinetic adsorption plots of pseudo-second order (PSO) models. Operating
conditions: see Figure S1.
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Figure S3. Kinetic adsorption plots of Elovich models. Operating conditions: see

Figure S1.
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Figure S4. The two-stage intraparticle diffusion model. Operating conditions: see
Figure S1.
Table S1. The linear and nonlinear equations for PFO, PSO, Elovich, IPD and LFD
kinetic models
Kinetic Linear Nonlinear
3 ; Constants ref
models Equation Plot Equation Plot
In(ge- .
PFO | In(q, — q,) = Inq, — kyt ‘(/Z ;’t) G = qe(1 — ety | givs. t ki (min) [1]
t 1 t kg2t k )
PSO —= +— t/qivs. t q: = 2t qevs. t 2 (g/mg mm),' (2]
qe  kaqet  q: 1+ k,q.t h = kge? (mg/g min)
1 1 1 a (mg/g min);
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IPD =k ,t°°+ C tvs. 105 - - [4]
q: id q C (mg/g)
—In(1-F
LFD o r:/(s ; ) - - kia (min™); C (mg/g) | [5]
de )




Table S2. Thermogravimetric analysis (TGA) results for
activated carbons before and after adsorption process.

polymeric precursors,

PAnAC- | PPyAC- | PnyAC-
Steps | Property | PAn | PPy | Pny | PAnAC | PPyAC | PnyAC MO MO MO
Temp. | 25- | 25- | 25-
25-153 25-153 25-153 | 25-208 25-208 | 25-208
Q) 153 | 153 | 153 5-15 5-15 5-15 5-20 5-20 5-20
Mass
74 . 7 10. 121 13. 11.2 11. .
Stfp Loss (%) 6.0 | 6 0.9 3.5 8 9.8
]?)EC; 95 85 105 86 81 77 98 103 92
Assig. Adsorbed volatiles
Temp. 154— | 154- | 154- 154— 154-
154-326 209-474 | 209-474 | 209-474
(°C) 255 | 255 | 255 326 417
Step | @S g2 | 62 | 78 | 60 7.1 7.1 14.3 15.3 9.6
Loss (%)
2 DTG
0) 221 | 230 | 229 248 268 366 381 378 370
Assig. Weak parts and sensitive functional groups
Temp. | 256- | 256— | 256— | 327-
(°C) 419 | 419 | 419 417 327-785 i i i )
Mass
14.7 | 17.2 | 15. 2. 23 - - - -
Step | Loss (%) 53 >
3 DTG
o 300 | 285 | 289 377 531 - - - -
0
Back
Assig. Oxidative process ackbone - - - -
decomp.
Temp. | 420- | 420- | 420- 418- ) ) ) ) )
(°C) 686 | 850 | 686 785
Mass
18. 20. 17. 13. - - - - -
St:p Loss (%) 8.9 | 205 8 3.8
DTG
559 - 537 580 - - - - -
(O
Assig. Carbonaceous step (C. step) - - - - -
Temp. | 687- i 687— ) i i i i )
(°C) 950 950
Mass
74 | - | 77 - - - - - -
Step | Loss (%)
5 DTG
771 - 769 - - - - - -
O
Assig. C - . - - - - - -
step step
Re“dféat P01 434 | 501 | 445 | 645 54.7 70.6 62.3 57.7 73.0




Table S3. Linear PFO, PSO, and Elovich and intraparticle kinetic models. Conditions:
MO adsorbate concentration 50, 100, and 200 ppm; MO volume 250 mL; adsorbents
PAnAC, PPyAC, and PnyAC dose 40 mg; pH of solutions 6.02-6.59; agitation speed
150 rpm; temperature 25 °C; contact time 0-180 min.

PFO linear PSO linear Elovich linear Be's
AdSOI‘be ConC. Qe, exp. t flt
nt (mg/L (mg/g 1073]{1 qe, calc. 1073k2 CIe, calc.
) ) (min™ | (mg/g | R* | (min? | (mg/g | R? a Y R?
) ) ) )
0.89 099 | 106. | 0.021 | 0.96
nd
50 2647 | 44.6 | 2765 4 043 | 276.2 3 7 6 3 2
. . 163. .01 .
PAnAC 100 319.7 | 49.5 | 376.5 089 0.35 | 3333 099 63. | 0.019 1 0.98 2nd
6 7 2 0 0
200 405.0 | 40.7 | 433.7 070 029 | 4132 099 1 232.) 00151 0.97 2nd
6 7 5 8 8
50 1625 | 54.6 | 4614 080 029 | 1745 097 23.2 0.030" | 0.9 2nd
7 4 5 2
. 97 .021 .
PPyAC 100 1903 | 43.8 | 3554 0883 020 | 213.2 Og 17.2 0 (; 0898 2nd
8 9 248. .034 92
200 203.6 | 50.7 | 2235 085 0.83 | 208.8 099 00 09 2nd
7 8 6 4 4
. . 1721 . 94
50 1288 | 37.5 57.2 086 224 | 1307 099 0095 ) 09 2nd
8 9 6 5 2
0.88 099 | 941. | 0.055 | 0.89
nd
PnyAC 100 1559 | 41.2 68.4 4 1.51 160.0 9 4 6 3 2
78 9 .031 .82
200 182.0 | 45.6 99.5 0 0.78 | 190.1 099 924 00 0 2nd
0 8 0 9
Table S4. Adsorption capacities for the studied adsorbents from kinetic experiments
performed using adsorbent doses of 20, 40, and 80 mg per 250 mL MO solution.
Dose (mg)
Adsorbent
sorbent 20 (mg) 40 (mg) 80 (mg)
PANAGC; geexp. (Mmg/g) 318.09 319.73 287.73
PPyAGC; geexp. (Mg/g) 273.34 190.30 247.76
PnyAG; geexp. (mg/g) 163.04 155.93 161.04




Table S5. IPD two-stage results for MO adsorption onto activated carbons

IPD model
Adsorbent Conc. e, exp. Stage 1 Stage 2
(mg/L) (mg/g) kia Cia1 ki Cidz
. (Ry)? : (R2)?
(mg/gmin®) | (mg/g) (mg/gmin®) | (mg/g)
50 264.7 21.16 85.35 0.990 591 190.40 | 0.936
PAnAC 100 319.7 25.74 94.39 0.966 6.69 23529 | 0.854
200 405.0 37.46 101.94 0.9939 10.49 264.75 | 0.992
50 162.5 15.28 15.67 0.69 9.13 46.64 0.955
PPyAC 100 190.3 20.78 -7.77 0.980 7.96 88.93 0.951
200 203.6 8.06 120.24 0.969 0.76 192.88 | 0.621
50 128.8 71.71 8.75 0.948 109.60 1.51 0.970
PnyAC 100 155.9 66.97 12.91 0.981 148.16 0.58 0.846
200 182.0 40.40 21.62 0.941 176.39 0.36 0.511
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