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A review on adsorption of graphene oxide and its composites for heavy metal ions in water
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Abstract: Graphene oxide has attracted widespread attention in water treatment field as a new nanomaterial. Because of its large
specific surface area, dbundant oxygerr containing functional groups, excellent hydrophilia, and unique physical structure, it can
adsorb heavy metal ions from water and its adsorption capacity is better than many kinds of common adsorbents. H ow ever, its
structure and property have limited its development in w ater treat ment field. This problem can be solved by combining graphene
oxide and other materials to form graphene oxide composites. This review introduces the structure and property of graphene ox
ide, its adsorption mechanism for heavy metal ions in water and the influence factors. At the same time, this review summarizes
the adsorption mechanism of graphene oxide composites for heavy metal ions in water and its desorption and regeneration abilt
ties. In addition, it summarizes and predicts the application potential of graphene oxide and its composites as adsorbents to re
move heavy metal ions from water.
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Fig. 1 The model of GO(H ofmann model; Ruess model; Scholz Boehm model;
Nak ajima Matsuo model; Lerf Klinow sk i model; Szabo- Dekany m od el)
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Tab.1 The adsorption of GO for heavy metal ions

P g O SRR

GO Cr(0) 92. 65 5.0 296 Yang %23

GO Co(0) 106. 3 6.0 303 Zhao %1%

GO Ni(0) 38.6 6.0 298 Najafi Z127]

GO Cu(0) 166. 7 5.0 =i Carpio &3]

GO Cu(0) 117.5 5.3 EiE Wu FII

GO 7Zn(0) 345 5.1 =i Sitko ZB

GO 7Zn(0) 246 7.0 293  Wang %531

GO As(0) 74 7.6 =i  Alimohammady %132
GO Pd(0) 80 6.0 298 Liu 133

GO Cd(0) 35.3 5.0 298 Wang %5134

GO Cd(0) 238 8.3 ZEif& Alimohammady %132
GO Eu(0) 161 4.5 298 Sun %533

GO Eu(0) 175 6.0 298 Sun %33

GO Pi(0) 71 6.0 298 Liu %I

GO Au(0) 108 6.0 298 Liu %3]

GO Hg(0) 212 8.3 i Alimohammady %32
GO Pb(0) 303 3.0 =i Carpio 212

GO Ph(0) 1119 5.0 =i Sitko ZI30]

2

Tab.2 The adsorption of different adsorbents for heavy metal ions

BRI R pH R

B 571 . B J [(mg+ 1) M /K SRR R
VNN cr(0) 17.97 5.0 293 Wu &%l%]
WEE R Ph(0)  21.80 6.0 303 Rao %37
TEPE IR Eu(0) 46.5 5.0 298 H %3
FULBRAIKE  Cd(0) 11.0 5.0 298 Li%9l
RE LY Zn(0) 149 6.5 298 Zhang %4
TRAN K Cu(0)  28.49 5.0 =il Li %41
AWK Ni(0) 32.5 3.4 293 Katal %42
PR Co(0) 25.6 6.0 298 Bhatnagar %14l
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Fig.2 Schematic diagram of GO com plex
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S R B TR ] I R AT, ROORE PN 97 BSOH AN 2 IR B
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Tab.3 The is otherrial z(::i?or ption and adsorption kinetic models of GO for different heavy metal ions
gl W B 5T 6 TR B A W B 3h 77 AR I R® {H EEPEN
GO Cr(0) Langmuir #% TE— 205 Jy R 0. 92; #E BB )1 HER, 0. 99 Y ang %1251
GO Co(0) Langmuir $7 Zhao %11
GO Ni(0) Langmuir F7% Najafi 2127
GO Cu(0) Freundlich H%! Wu %121
GO Zn(0) Langmuir # % WE— 2 Eh SRR, 0. 86; HE BN SRR, 0. 98 Sitk o £ %]
GO Zn(0) Langmuir $% WE— BB Sy 0. 81; i — R Eh J1 2B, 0. 99 Wang %0311
GO As(0) Langmuir #% WE— B SRR, 0. 97; M BN 1AL, 0. 99 Alimohammady %132
GO Pd(0) Langmuir H7H WE— 205l Sy 2R, 0. 98; #E — 2R Eh )12, 0. 99 Liu %53
GO Cd(0) Langmuir #% YE— 205 Jy R 0. 97; #E =R E) )1 HER, 0. 99 Alimohammady %132
GO Eu(0) Langmuir $7 Sun %133
GO Pt(0) Langmuir 17 T — 255 Sy AR 0. 90; 1 — 255 J1 24, 0. 99 Liu %3
GO Au(0) Langmuir $%) THE— B SR, 0. 98; 1 2R3 SR 0. 99 Liu %531
GO Ph( 0) Langmuir # % WE— 2 Eh SRR, 0. 95; HE 0 Eh SRR, 0. 99 Sitko 1301
0= Oukp (7) N T GO fE /KA BRI A B 3 — D K R,
I+ kp W GO SHAMY AR &, XEEAMAR R 1 UL

i Q PR E (mg/ g); Qn N HS T Z A
WP B (mg/ g) 5 p 9 W BRSSP R Joi 9 A 9 2
(mg/ L) ;b N WRHEHER B dm’/ mg) s K WP
H(L/mg)'™ .

B B2 = K b 2 W BRI B 45 45 O A
SETE, bR, T RS E P 5

Frendlunch #5842 —Fp S50 LAY, 52 H Hi M
i 5 gt st POV RS 2R . flise 25 At Wit B 71 S5 B
iRz 1609 % R M, i R T ARSI AR, St R ik
e

0=KC." (8)
e Q A FHR B & (mg/ g) 5 Co WP T 187 i PR
B TAEIA B2 ( mg/ L) s K WP 8 08 2 n AR
P 528

—HINN, 4o FE 2~ 10 Z (A I, B0 EH; 4
n< 0.5 B, ARG ™

HIZR 3 AR, GO W Mt G )& & 7 B AF &
Langmuir WAL, 322 5 701 JZA0 220 B

3 GO

S GO BATHL R R B 1 e, (ELRR IR 10 4 2
Az AR B T ELAE D — AR R PR R R 7K AR A5
SRR, W GO BAT RAF R KR, 27K o) BRE
JERE 1R, BT ALE WRPR &5 50 J AR AR FL AT 0 20
HSR T SR K G R TR R B B 2 i
PE S E T T 9 R A A D B R 2 B R LR
ST BRI R AT

s 124 KETETR

IR, W eSS B T BN WK 4) . BT
FHMEEMAE LI E SR Sa T+ 26
B BER IR AP E . TR S A6 B G R
TZHHEMER, S8 6o B4t 2L H A H 1
VIEALEE YRR, XA TS GO B &YW E &8 M
SR PR 2% 00 S — R0 .

Duru 257 FF Fes0sFe O3 2518 A R
IRETE GO, BEFRER T GO Rl Bt 14 B B 55, 76T
B 56 R0 3 TT LAIE S A1 I S 15 W B 700 7K A Pkt
SVET, WS TR Y. Li &Y FIHI A LA R SBA-
155 GO AN EEHI 4 T GO-SBA-15, % Ph( 0)
AARUFHI W i B, #£ Cd( 0) Zn( 0 ) Cr(0)
L ME SR ETAENE T, 5 Ph( 0) BIXER
FikF) 99 %, H pH {E 4~ 7 2 [a) 3y BA5 1R 47 (R
B4R

Zhang %5 F) FH SR W B — R BR800
GO AT A EAERI Ph( 0)<Cu( 0) \Mn
(0 )55 &8 BT B, WRB R SITE 60 434h PIAE FTIA
P, H Ph( 0) s KR & 2 568 me/ g, 1M
Cu( 0)~ 68. 68 mg/g,Mn( 0) A~ 18 29 mg/g, /&
L T X Ph( 0 ) B FEIE B B M. Ge 2517 R
FH B SRR Jed 15 5 (R e S B il % 1 =0 &
FEVY JABMG 0 GO/ 7e ZERE 2 S RL M B Cr
(0) B f KRB Bk 219. 5 mg/ g, HAE 20 min
AT IS B R TP £ 1) 85 % , W BRI FEAR AR o

Lei 25870 R FH A6 2 S AR DTAERIAS —FP GO i
VR(GOF), iZ bk BA e b R (578 m°/ g)
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4 GO
Tab.4 The adsorption of GO composites for heavy metal ions
W Bt 751 . I BRI (mge g') pH 1 BIE/K RPN
GO-MMM Cr(0) 154 3.5 298 Mukh erjee %5191
GO-aCD-PPY NC Cr(0) 666 2 318 Chauke %1811
4PEF GO Cr(0) 539 2 298 Chen %182
Fe304@ GO/ MnO, Cu(0) 62. 65 7.0 303 Zhang 2]
CS/GO-SH Cu(0) 425 5 293 Li Z(84]
GOF Zn(0) 326 10 EiE Lei &7
GO f As(0) 131 7.6 =i Alimohammady 4132
PG Fe304 As(0) 68 7 198 Ding %57
CSGOs Pd(0) 216 3.0 323 Liu 25491
PEI-PD/ GO Cd(0) 106 6.8 =i Dong %1851
CS/GO-SH Cd(0) 177 5 293 Li %5l 84
GO/PAMAMs Cd(0) 253 5.0 298 Zhang “17)
GOf Cd(0) 285 8.8 =i Alimohammady (32
CSGO5 Au(0) 1076 4.0 323 Liu Z149
PEI-PD/ GO Hg(0) 110 4.0 =i Dong %1851
rGO- Thy Hg(0) 128 6 318 Liu Z5(86l
GO f Hg(0) 227 8.3 HiE Alimohammady 24132
PEFPD/ GO Ph( 0) 197 6.8 =i Dong %1831
CS/GO-SH Ph( 0) 447 5 293 Li &84
GO/PAMAMs Ph( 0) 568 4.5 298 Zhang “E17)

FEEEERER, X Zn(0).Cd(0).Pb(0).Fe
(0) $BEATIR =i b &, [, BT GOF ik
FORE, TR 56 RS AR 25 5 I R 43 B H ok, AN 22
HMINRE 3 8 850, AR R T GO 43 255 11
[fi

ik GO 5 AL RAMIEA S, vl 52 = B
HURSE B2 7KI8 & 5 G0l B 26 Sk B PESs:, [A) I
WD T GO T K&, AL T LG A ™ . Zhang
P R 2 JE(EDA) AT HPEI #1147 GO& EDA _
HPEIL FJNF JE, 7£ 1bar F 34T S0 38, 1% 2 W) 46
HEJRE TWENT 000 mg/ L, 23t 2 h J5 BURE I
SEK R E 4 BB TR, Pb(0) WNi(0).Zn( 0) Fl
Cd( 0 )IZBRED AN 95 7 %-96. 0 % . 97. 4 %
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