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Abstract
A series of graphene oxide/poly(dimethylaminoethyl methacrylate) composite gels (GmPBG) were
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prepared by in situ polymerization. The effects of the concentration of GO dispersion on the formation
and morphology of the composite gels were investigated, and the swelling properties and CO: ad-
sorption properties of GmnPBG were further studied. The results show that the macroscopic for-
mation, microanalysis, and performance of GmPBG composite gels are highly correlated with the
concentration of GO dispersion. GmPBG is a pH and temperature dual-responsive composite gel,
where the tertiary amine groups in the macromolecules are protonated under acidic conditions,
and electrostatic repulsion increases the expansion of the macromolecular chains, resulting in a
significant increase in the swelling rate. LCST was present for GmPBG, which showed a temperature
response. In addition, the adsorption of COz by GmPBG was mainly attributed to the numerous oxy-
gen-containing functional groups on the surface of GO as well as the tertiary amine groups on the
PDMAEMA, which provided chemically active sites for adsorption of CO2.
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2.1. GnPBG RIEI&

DL G4PBG NARFE =), Hb& DU T: B 80 mg GO ¥ T 20 mL Z&1#/K+, HAE 1 h, 153
B 4 mg/mL GO H 8l BN 4 mL #.ff DMAEMA. 50 mg ZZBk5 BIS Al 10 mg 51 &5
K>S:05. 7E No R4 R, K RNARRE T 70 CHEIEMBEH, FRERM 12 he B LR, % m H,
#14% GuPBG R4/ ¥).
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Figure 1. XRD of GO and GmPBG
1. GO #1 GmPBG AY XRD iZ[E
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Figure 2. FT-IR spectrum of GO and GmPBG
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Figure 3. Raman spectra of GO and GmPBG
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Figure 4. SEM images of (a) GO, (b) G16PBG, (c¢) GsPBG, (d) GsPBG, (e) G2.sPBG, (f) GiIPBG
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Figure S. Dissolution of GmPBG in water (T = 20°C, pH = 6)
5. GmPBG 7E7K OB AKEE(T = 20°C, pH = 6)
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FoREE
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IR AR IR, GisPBG VK B i/ INA) 9.46 g/g.
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Figure 6. Dissolution of GiPBG in different pH solutions
& 6. GIPBG FEAN[E] pH /&R P BB BKEE
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Figure 7. Dissolution of GiPBG in aqueous solutions at different temperatures
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Figure 8. Adsorption capacity of GmPBG on COz under the initial pressure of 400
kPa at 288.15 K
8. #IEE 114 400 kPa B, 288.15 K T GuPBG Xt CO- HMRFfIfE
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Figure 9. (a) PFO fitting of CO adsorption by GmPBG; (b) PSO fitting of CO2 adsorption by GmPBG
9. (a) GwPBG Xf CO: X HIEY PFO #l&; (b) GuPBG Xf CO: IR HIEY PSO #l&

Table 1. Kinetic parameters of GmPBG adsorption for CO2
# 1. GnPBG IR CO: BRI NFE S

Pseudo-first order kinetics (PFO) Pseudo-second order kinetics (PSO)
ki (min™) R? k2 (g'mmol "min") R?
G1sPBG 0.01598 0.94180 0.01338 0.98161
GsPBG 0.01471 0.94331 0.01015 0.97937
G4PBG 0.01079 0.96793 0.00358 0.98569
G25PBG 0.00970 0.96904 0.00244 0.98713
GIPBG 0.01187 0.95010 0.00506 0.97854

4. it

AHEFELA GO 73 HOBCARTIRAR, HIHE P IR — P 6 9 544, NON- I FF PR s It e My A2 16711
I JFE AL SR A& T A A S R LA IR — W U R S R (GnPBG) . 45K, GnPBG Ffi%
GO 7 BRI E 3, TR 4 2) B AR A LIR 250 . b GosPBG TR 1) 3D Mz 4y, BAf
T (0 FL o A RS54 . GuPBG A pH R B i, 75 FR PRI TR A K IR 31 71.52 g/g, 7E LCST (45°C)
VAR FE R E . GmPBG X CO, WL Ff i 552 KA 3.44 mmol/g, 74 PSO HLRL, AL

5. REE

A SR R IR — PRI O IR E SR PDMAEMA [RBUESE R T pH 13 0 2 i
Rt TEBESE SRR T “WIZH” 5. S HMbEER, s PDMAEMA 5. HLIREREE,
B GO/R LIGHEPVAYREL: BB EEBE AL . B N-S I PIEERZ PNIPAM)BE L : (XA 1%
MR RIVGERPAAYREL: 1A pH WA . KK, BE%E LRI Xials, GuPBG A A £/ Ry U
SEHLRWAERIF o 7E 25 REATUR, GuPBG 115 B0 ) A4tk 55 HL R A B RE 25 43830k 2R R (K AR Ao 191
wi, fEMIRIRIT S, GuPBG W] S AT 2547 @it IR A 53 (1) S5 R PR Al A RE IS, [RIB 25 il 2L A #
OSSR FAYT « TEFME T 5 MBS, GuPBG 1 5 i P FIPR 580 187 2 A3 03 B T30 — AR AT
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