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Figure S1. The XPS survey spectra of (a) PAC before and after Ni(II) adsorption, (b) [Cu(NH3)4]-PAC before and after Ni(II) adsorption.



Figure S2. The Cu 2p spectra of [Cu(NH3)4]-PAC before and after Ni(II) adsorption.


Figure S3. The XRD spectra of [Cu(NH3)4]SO4, PAC and [Cu(NH3)4]-PAC.


Table S1. Surface areas and pore volume parameters for PAC and [Cu(NH3)4]-PAC.
	Identifications
	SBET
 (m2/g)
	Smic 
(m2/g)
	Sext 
(m2/g)
	Vtot 
(cm3/g)
	Vmic
 (cm3/g)
	Vmes 
(cm3/g)
	Dp
(nm)

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]PAC
	769.175
	326.862
	442.313
	0.516
	0.123
	0.393
	2.683

	[Cu(NH3)4]-PAC
	379.577
	306.175
	73.402
	0.253
	0.106
	0.147
	2.666


SBET, BET surface area; Smic, microspore surface area; Sext, external surface area; Vtot, total pore volume; Vmic, microspore volume; Vext, external volume; Dp, the mean pore diameter.


Table S2. The element content and elemental ratio of PAC and [Cu(NH3)4]-PAC. 
	Samples
	C (%)
	O (%)
	H (%)
	N (%)
	Other (%)
	H/C
	O/C
	(O+N)/C

	PAC
	[bookmark: _Hlk427548220]63.08
	33.23
	2.43
	[bookmark: _Hlk427548265]1.08
	0.19
	0.04
	0.53
	0.54

	[Cu(NH3)4]-PAC
	52.32
	43.19
	2.24
	2.10
	0.15
	0.04
	0.83
	0.87





Table S3. The release of K, Ca, Na, Mg and Cu during the process of Ni(II) adsorption on PAC and PAC and [Cu(NH3)4]-PAC.
	Sample
	K(mg/L)
	Ca (mg/L)
	Na (mg/L)
	Mg (mg/L)
	Cu (mg/L)

	PAC
	1.873
	0.062
	0.019
	0.021
	0.004

	[Cu(NH3)4]-PAC
	1.814
	0.079
	0.025
	0.018
	0.006




In this study, adsorption equilibrium data at various ionic strengths (0, 100, 1000 mM NaCl) were analyzed by three adsorption isotherm models, including Langmuir (Eq. (S1)), Freundlich (Eq. (S2)) [66] and Temkin (Eq. (S3)) [67] models. 
         (S1)
    (S2)
   (S3)
where Ce is the Cd(II) concentration at equilibrium (mg/L), qe, is the Cd(II) adsorption amount at equilibrium (mg/g), qm is the maximum adsorption capacity (mg/g), KL is the Langmuir constant (L/mg); The Freundlich constant KF (mg(1-1/n) L1/n/g) and n refers to adsorption capacity and favorable degree of the adsorption process, respectively. R is the gas constant (8.314 J/(mol·K)) and T (K) is the temperature. The Temkin constants AT (L/mg) and b (J/mol) are related to the binding energy and heat of adsorption, respectively. 

Three kinetic models, pseudo-first-order mode (Eq. (S4)) [67], pseudo-second-order model (Eq. (S5)) [68] and intraparticle diffusion model (Eq. (S6)) [69], were applied to fit the experimental data. 
  (S4)
            (S5)
          (S6)
Where t (h) is the adsorption time. The qe (mg/g) and qt (mg/g) are the adsorbed amount at equilibrium and adsorption time t (h), respectively. The k1 (1/h) and k2 (g/(mg·h)) are the rate constant of pseudo-first-order model and pseudo-second-order model, respectively. The ki (mg/(g·h1/2)) and C (mg/g) are the intraparticle diffusion constants, which relate to rate and the thickness of the boundary layer, respectively.
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