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Table 1. Preparation steps of carbon samples impregnated with copper or nickel species.

Carbon Step 1: Heat treatment  Step 2: Metal impregnation Step 3: Heat

Sample (900 °C/ H,) (incipient wetness) treatment
ACFH v ; ]
ACFH-Co”* \ Cu(NO,), 400 °C/N,
ACFH-Cu’ \ Cu(NOy), 530 °C/ Ny
ACFH-Ct” \ Cu(NOs), 800 °C/ N,
ACFH-NI™ v Ni(NOs), 550 °C/ N,
ACFH-N{ \ Ni(NOs), 800 °C/ H,
ACH y ] .
ACH-Cu” \ Cu(NOy), 530°C/ N,
4
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(ZNF 3405) 455 L MESOPOIroOSity <, ¢l)s ACFH-Ni® (%5 ACFH (sl agas G, [F5.¥V]
g 508 653l 58 4 i ey YU glos 13 gy cllas b 3 ACFH dite 3,08 bawgs o cul

[¥A]s5 0 dbms) oo cudils (lyls S0 jaas 5 59,0

b C3ls 5o 5 (oxdaw a5l Y Jgaa
Samble SgeT Viotal Vumicro.pR Y meso+macro DFT pore volume distribution, cml.“g (%)
P m'/g em’/g em’/g em'/g <0.7 nm 0.7-2 nm >2 nm

ACF 979 0.378 0.376 0.002 0.205 (62.7)  0.122(37.3) 0.000 (0.0)
ACFH 1077 0.426 0.424 0.002 0.197 (52.8)  0.176 (47.2) 0.000 (0.0)
ACFH-Cu™ 1090 0.433 0.429 0.004 0.186 (50.8)  0.180 (49.2) 0.000 (0.0)
ACFH-Cu” 981 0.388 0.385 0.003 0.172 (50.6)  0.167 (49.1) 0.001 (0.3)
ACFH-Cu’ 1327 0.526 0.514 0.012 0.282 (62.3)  0.171(37.7) 0.000 (0.0)
ACFH-Ni* 1075 0.430 0.419 0.011 0.184 (46.2)  0.212(53.3) 0.002 (0.5)
ACFH-N{’ 1053 0.492 0.410 0.082 0.163 (39.8)  0.191 (46.6) 0.056 (13.7)
AC 1365 0.894 0.495 0.399 0.100 (15.0)  0.227 (34.0) 0.341 (51.0)
ACH 1341 0.805 0.511 0.294 0.078 (11.8)  0.262 (39.8) 0.319 (48.4)
ACH-Cu* 1245 0.800 0.452 0.348 0.088 (14.4)  0.213 (34.9) 0.3090.7)
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Compound Absolute Hardness (eV) Soft/Hard, Acid/Base Reference

Cu* 6.3 Soft Acid

Cu™ 8.3 Borderline Acid
Cu’ 3.25 Neutral

Nit* 8.5 Borderline Acid
Ni® 3.24 Neutral

BT 5.602 Soft Base

DBT 5.267 Soft Base
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il sl 5 S0055 (pg STV 5l 1aS) ()8 (gl o) ygle (sligg 42 oS 0l o BTy DBT 5y 20l v
£ wimed )3 3929 BT g DBT a4 ceus 4,6-DMDBT (ol (6 5YU 043l 5l Gl Sligpen < by
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JEs 3055 0313 s 095 ]l e 05,5 93 3535 « BT DBT 1 4,6-DMDBT 51 _JoSJga coslis
b LS T Jols s > cimd o ol 391 4,6-DMDBT g 1 1 (53,555 5 Slog ] sl el (55,550

o G38 (NIZ¥ 1) Cut

Ggei g9y 2 CUY ol 56 (ol 4Y <5 Cls cdyls b o sl 56 13 TC Gl puailSlo i b)) ol
2l ol ol oad awglie 055 TC Gla sl 03l 5l oad dlonn (gla diges by g Cawl 013 5,91, Cu™ ACFH
&S jghailen CO Llows Ols o g 43556 dlwg yoyme  + ue b K0 .l oad o3l (L5 ¥ Jgas )
Jolbss TC 85 515,555 o3l o b sl e + (e (xbaws sl e 51 S5y ailonds (sl s oy S
sanliie yiul5al 398 o giie |y, ACFH-CUt 5,5 S/ 5,5 Lo + V0O (ol &Y S5 idigy yiSTas S5 g sl anily
Ve UY d ST pS e YY olgsds Jols clale 6 0 ACFH (g, , CU + ()35 )L by TC Ll on
4 CUt ol 50 ccnss s o b Ty Jlaisl 95 Lo 5 4yjos ol sl gyl CUT @Y G s 1 il
Sl 5l 51 TC (gla JgSUge cpgd 9 i8S o Jos o (595 2 TC slo g0 il can (38,0 s
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Monolayer capacity of exposed

TC TC uptake * Cu" sites on ACFH-Cu" **
mg S/g mg S/g Difference ***
ACFH  ACFH-Cu' (mgS/g ACFH-Cu’) mg S/ g sample
BT 5.0 6.8 1.8 0.755
DBT 14.0 19.0 5.0 0.755
4,6-DMBT 15.5 23.5 8.0 0.755

* At Ce = 33 mg S/L; ** Based on the chemisorption value of 0.0236 mmol CO/g ACFH-Cu';
##% ACFH-Cu"-ACFH.
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