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il OO, T LR W B A 2 B K R 1 Cr(VT) I BIFSE 28 45+ 0 3
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FAE AR SR PR LA e R R DA R R BR K P Y T A R % Cr(VI 1 W
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NI B, A &S S R Cr(V) A 585 1 25 BRBE J1, Hodb (A e sl b e 3
FERME R A5 T4k, s o i 5] 45 &8 AR, 58§ bK I R, KU %M LI
TR SRR, AL AR RN R K AR A R T & LT AR AL A A BRI G M R (NHL-GO/ZnO-
ZnFe,0,), #£ pH A 4B, XF Cr(VI) 15 KK 25 58 109.89 mgg "o 'GONG 551 D 2, e dh iR 4 A
JE R, SR K BRI A T B AL A BIR (AGO), TERRTEAKIET TN, AGO TR
VEF &8 Cr(V), TR R AT 5350 20 B9 Cr(VI) 38 J . KIVEARE DT IR 2, 0 W0 i S e vk 700 1 46 17— Fh ot
6 P T BE AL S Ak A7 BB J (GO@PEI),  BE i 80 B 5% 38 JRL Cr(VI)e & LR iR £ (diaminoguanidine
hydrochloride, DH) E A (X IG 7 . 4549 & B e i, & A KaE M —NH, fI—NH ZH/, X Cr(VM) A
B W B RE U, SR I R WL R DH Bl GO BHREE R Cr(VD) B BIFSE, NIk, ASBFSE LI DH 2
PE GO Mk E 1k

ABFFELL GO NETIRMAE . e R NS ER . DH kbR, SR — A kA T @ A
1k A1 I (DH-GO), ##i) T A &1 F DH-GO (1 # & T 2 364k 7 M 56 2 805 i 4148 i 4
(SEM). ZLAMEHE (FTIR). X P ZAiidt (XRD), $i7 & H:ii (Raman), X FFE6H T HEIE (X (XPS) 453
TEF BT T DH-GO (IR EIE S . k2t Bie il . B K S5 4 BRI s R0 T IR PI 4R pH. %
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W B REPE , #8578 T DH-GO XKL Cr(VI) (19 2 BRALER . AW 5% 0T R4 Cr(VI) 7K Ah #EE R BE ¢
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SN g A P NE IR ST B RE RS (DF-101S, g R PAL BRR A IR A ). KA TE
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JRABR AT ZANAT WA 6 T (UV-1800PC, H AR By HEA W) i 20 W% & 5 4148 v 485 (Sigma
300, FEELZEE /A, OGRS 1Y (InVia Reflex, 3% [ 55 J8 4843 wl). Ad HL I A8 462 21 0 34X
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Scientific K-Alpha Nexsa %, 3¢ [E F€ Bk K /R BHE A Ao
1.2 HI&FE

PORHEI 45 B W 1 TR, # 0.3 g GO MIA 75 ml izlikrf, @A 48, B 13 +E 30 min B
IR 4 g L7 GO 20 ; ¥ 1.5 g DH %@ T 75 ml B4tk b, FEIAZ] GO 48, FhA 300 ul
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5531 U RAF . AR REE LA SBIE 1 4 (DH-GO) S HXTZ K Hh Cr(VI) IR BRSCR 929

W:(V—VO)C ®)
m
K. m A DH-GO W&, g; ¢ FERMRWKEE, mol-' L™ V RTHFEERMRI K IIATL, mL; VR
25 I AEEL IR AR AR, mL; w g k&, mmol-g'.

K 49 4 B W 60BE (SEM) WL %8 GO Hil DH-GO 1 & I JE & 25 4 5 R FI X5 Ze i O 654X
(XRD) W& i B AE Ak 5 1) AR 2040 56 3% (FTIR) 43 B oAb 27 S R0 B BE VRN S s R g ol %
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Fig. 2 Effects of time, temperature, DH dosage and pH on Cr(VI) adsorption capacity
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FE v DA G 143507 1361 cm™ 11588 em™ &b, — R UE, iR 1/, 09 LU B MR, wi R B R
() 45 R BT e FE R, A A FIs e i £ 6. GO Y I/l He A B 3 ik F DH-GO. iXi}%#] DH &
2B MR DAL B T GO R 2N, 3N T M By Rk s, ¥R TP R, A A H TR



553 148 U RAF . AR REE LA SBIE 1 4 (DH-GO) S HXTZ K Hh Cr(VI) IR BRSCR 931

DH J
DH-
/QL A |
- DI Girg
DH-GO X 1308 DH-GO %
. GI%

@)

GO
GO 3427 Ve DH
—NZ—"" 1713 16251051 ) GO - i - - ) ) —d - - - -
4000 3000 2000 10000 0 500 1000 15002000250030003500 0 10 20 30 40 50 60 70
W /em™ hrE i /em™! 20/(°)
(a) GO . DH-GOFIDHRamanii[&] (b) GO .DH-GOMIDHf{jRamani 4] (¢) GO DH-GOFIDH Y XRDiE &

E 4 GO. DH-GO #1 DH Y FIIR. Raman. XRD jZ[&
Fig. 4 FTIR, Raman and XRD spectra of GO, DH-GO and DH

BRI 14 2 A R SR AT

4) XRD FKAE J 53 #7  XRD i K (Bl 4(c)) 3= 2R AE M B0 S H B 224k, 7E 20 R 12.07°,
42.36°H B T R 4R GO [ R AR P, SR, e M S B9 DH-GOFE 12,074 () 4% 1F 6 JL-F- i 2%, 1H
42 36°MKARAFAE o X Ud B el M S B P b A B2 AR SR R B L TR AR G, RLOUIE B R R, 4R
PR 55 . AN, DH-GO 3% E H 7E 30.24°, 35.56°,53.56°,.57.06°, 62.57°4b B T #7 i — &R 51
Tt . X PTRE/E R T DH 20tk GO Jm, HERMN L 1 =F & 0y/NBoks, 7= A 1 8 A 5 e
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ok, FERZET, T E s L BRI 0 ER, 3  0 B R R B s 5 e
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ROZE SR 7 s, KRR AR S B UL 36 1. Langmuir 8533 7 F2 7] 2k R EOCE K [ & T Freundlich 55
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Table 1 Parameters of the adsorption isotherms for Cr(VI) adsorption on DH-GO
Langmuir Freundlich
T/K
q,/(mg-g™") K (mg-L") Ry Ry no K Ry
298 133.16 0.502 7 0.015 6~0.073 0 0.987 8 1.05  85.62 0.861 3
308 132.63 0.223 4 0.034 6~0.151 9 0.990 3 5.84 60.34 0.961 3
318 160.00 0.799 2 0.009 1~0.167 2 0.994 8 8.03 96.54 0.9417
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Table 2 Comparison of adsorption capacity of various

adsorbents towards Cr(VI)

M 551

q,/(mg-g") SCHK

B I W e GO = 4k 4 #1BHPEL-GO) 38.20
BRERIZ TR A GO #k(GO-Fe) 31.24
R BB A AL SRR (P-GO) 118.34
S BRI-ST R R BN GO-CS) 67.80
TSN R MU GO(DH-GO) 133.16
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Preparation of amino functional graphene oxide (DH-GO) and its performance
on Cr(VI) removal from wastewater
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Abstract The amino-functionalized GO (DH-GO) was prepared by one-step method using diaminoguanidine
hydrochloride (DH) as the modifier and glutaraldehyde as the crosslinking agent in this study. After being
optimized with the single variable method, the preparation parameters were selected as follows: the modification
time of 2.5 h, 35°C, pH 10, m(GO:DH)=1:5. The morphology and structure was characterized by Infrared and
Raman spectroscopy, Scanning electron microscopy, which indicated that amino groups introduction caused the
increase of [, /I; value, and many irregular crystalline particles were loaded on the surface. The batch
experiments showed that pH had a significant influence on the adsorption capacity of material, which was
related to the surface charge of DH-GO and the main existing forms of Cr(VI). At pH 2, the Cr(VI) adsorption
capacity of DH-GO reached its peak value. The adsorption reached the equilibrium within 480 min, the process
was well fitted with the pseudo-second-order dynamics model and Langmuir isotherm model, indicating the
monolayer endothermic chemical reaction occurred, and the maximum adsorption capacity at 25°C was
theoretically estimated to be 133.16mg-g™'. NO,™ and CI” at high concentrations had slight interference with the
adsorption process, while SO,> and PO,” at high contents had the inhibitory effect to some extent. The
adsorption capacity of DH-GO after four cycles of regeneration decreased by about 10%, and maintained a good
regeneration performance. The adsorption mechanism was mainly proposed that amino functional groups was
firstly protonated by the H' in the solution at pH 2, and then electrostatically attracted and reacted with
negatively charged Cr(VI). The bonding of Cr(VI) to carboxyl and hydroxyl groups, and physical adsorption
resulting from the high surface area also contributed to adsorption. This is an attempt to modify GO with amino
groups, the findings could provide a reference for the application of the modified GO-based materials in Cr(VI)
wastewater treatment.

Keywords graphene oxide; amino functionalization; Cr(VI) removal; adsorption mechanism
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