5505

Eco-Environmental
Knowledge Web

24
ENVIRONME

2019

Vol.40 No.9 ‘
£40% Zom |




w % # 3 $40 % B9 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4£ 9 A 15 H

H &
SEE AR BRI AR AT AT ARIE v vevererere e ﬁ%,%%é,ﬁﬁ,%%amw
FRINTT 2014 ~2017 AERSIGYAFE B AZAATFEM T ooveveermmeenneeeneees WERE, 24, THE, Bt KT (3856)
VeI TS S DR A, PM, | 15 Y E T LT LT RAI +eevvreeresesresesseset et
............................................................... BWE, BEE, a8, £, EE5, GWE, B, T X% (3868)
W T 428 PM, T 2 IR 5 IR JL ARG XU T« eeoveeee e
------------------------------------ Mg, Ry, HHE, AW, AL, ATE, KRF, 2%, HAS, REF%k(3875)
2001 ~2017 442 [ R BOLAITE LR 25 07 BB AT wovvvoeeeos gk, SR, DIRIE, BIE, WIE, fRAE(3886)
A TR IR 25 0 R oo B, W, B, KA, XK, B4, THE(3898)
R IR AR E - oevoeeeeeens kg, BBV, £, EEL, Huw, BEL, BER, 4 (3908)
RN B PM, B G JBIG YRR -ooooeeeeeeeeeece FoE, BAX, R, YRk, BT, #H(3916)
LS T B 0 T TR 5 YR SIS TR oo WA, Mg, kM, T8, i, Wi, Ak (3924)
IR A AU RCRP R ITVR G - FAT, B, ik, KW, HEE, KAEK(3935)
BSOS DX R EDRR ), VOCs HEBURHIE UL BT oo voeeveveeeeeooe MXK, FA, BEY, BE, FH#E(3942)
R R TIT B T 2 S VB e AT HLITEL R G0 TG oo vvvveme e e eeeiin et
......................................................... JA A, B, RATEL, BT, BANE, R, ERE, ¥ 0HE(3949)
Tl X BT e BB R ARITAG oo EiE, BHE, FINE, B, T5(3962)
BRI AL A H X L ZE HONO IR FE I B SR TB I -+ vvvveeeeremmmms e et
............................................. EE?IE, g;;;;]pg’ ?Kﬁiil‘:, j@ggg'&’ gﬁ, F}'ﬁﬂi, ]xjﬁc\g%, @5%’ j}“ﬁi%%(3973)
A7k Co, 0, HEALH CO-SCR PERE S ML -+ HEH, Kk, ZEW, £5, TTM, 8%, KW, FHIE (3982)
S R AE RS B R K | VTR B A M HTBYERAE o evvven e e
.................................................................. EXAN, WEE, BRE, ZHF, HHE, ZhH, £95#(3990)
V7 Y Hl T 7 28 S I 0 T 2 e XU R BT RI ZE v v e vemme e ettt
................................................ B KT, BoUR, Wi, KA, A0, WAAKED, B U, M T(4000)
SRR PA-UL B AT DU B BT 3 3 LT NI oo
............................................................................................. BR, AR, ESE FEW, FHE (4009)
TKAESHTT R FR G B L A ISR BAII «ev e erereneemm ettt YHk, 1 (4018)
A A B I 2 B FR A BT TR LA I e veve oot
....................................... XK, HARE, KRR, R, W, A5, EAE, SE W FM K, KJH(4023)
VT R e PR ER TG YU UBAFAIT  ooeevrerre e E%i,&%ﬁ;ﬁmﬁﬂmﬂ
TSR AT = AL T KA PR S AR oo %, Ak, TR, G, ik, 2R (4042)
ST ZAYHETH) DNA metabarcoding TEARRIY SUE O FAZ IR AR ZRENE <o eeveee KA, i, AT, THF(4052)
FG . MFG 1 MBFG 2 A D BERE Y LR : A STIN = )R 2 A ] - WM, KA, Dk, BEARE, (TR, & (4061)
IR B PSR A BRFEOR AL <o watk, BEEk, AF=Z, 9RIE, HikE, HH(4072)
B R SRR AT BRI b PR Y 2B - T3, ARER, AU, KOUE, R, AW, HE, R R, H5E(4081)
2,6- LB A1 B0 S A FU R AL HL B Ph? ¥ voveeveeneneennesninees FEk, @, KEH, KIL, FRE(4091)
AR EAL = BRI BOK s IS - B, AR, BRI, RE, VSOR, RF, AT, oK, BHE(4098)
USRI KAL) AT L IR 2 oo W, Wik, MO, 2H, EEX, HEE(4105)
A2/0 AP EAL B C/N V57K MERE IR IIE R AL -+ eoeeeeeeeeeeee R, AN, TER, FRY, SHE(4113)
IR AIEN (UAF) ARSI 515 K BB TR oeeeeeeeeees WEE, XFL, Figk, XAk, XET, HRK(4121)
WA 9% F R L T LI T TG wooeoveeneeeeeeeone kB, B, B, TR, RRE, E£H3(4128)
L 2 0% (LR 0 I 30 5 B i ARG ki oo ki, FEA, XA, T, REH, SHE, RIEIE(4136)
BONEE S REZETRRICEREE I A PEREXT L coorererrrere 5&%,§ﬁ’%%’jﬁgmmw
PR AR5 e PR B 37 B HAM R 3 %% oo JEMy, THE, OULE, KEE, TRE, BREE, HHM, 1Mk (4152)
Ca® " W5 UERHALTE VEA R BETUREVERE RS -+ KEW, BREF, KilgF, 5%, FE, R, HEHR, BXE(4160)
MRS VR RS LT LS BTGB - oevvesoreessenemssenesc ok, S, TRE, HRK(4169)
(5590 TR A A BT ED B ERBRAGRII ooovoeevessenssenscencns B, RER, KON, RHR(4177)
K FETE R 7K BT HES A I AR ) AR B TR R BLII wvevveeerrnenrneeeen et ﬂﬁﬁ,ﬁm%,%ﬁ%ﬂmﬂ
*%%iﬁ*%ﬁﬁﬂﬁfiﬁﬁﬂﬁE/‘Jﬁljﬁ(é}{)fg{&J}E%ﬁ/ﬁ’fhﬂ\}i%%*@@&ffﬁi%ﬁ%ﬁﬁ ................................................
.............................................................................. ﬂ%’ﬂ@%,Eg,%@$,ﬁ%%’%§’ﬁyuwﬂ
R e L B RIH, ERIE, RFH, #3457 (4202)
MR T X R IR 2 CARHE RO +oeeeeemmemmemesmeeeeeeen PREEAS, TR, RE, FuedE, MK (4213)
RTINS B A 1 = RS2 RN, O v s - BRAH, WAL, BN, KA, ZXF, TH, 25, XK (4221)
2R DX R HR A AR R TE (N, O) SR AT FIRERL  woveermeeesmeeeeemesnnennineens B3, T, &%, REHK, KEH(4230)
DU B3 B Db [l TR B 5 X B K AR G R R AR oo Kok, TiLAe, X, 55k, B4 F, &R (4238)
SRR R T AR B XN B SIS (M T A B ES AL - evvevmmerereemm e
........................................................................ TIEW, B, FE%, MK, k=, FEZ, BWH(4244)
AN TR W DR A R RN HY R R TR e AP S VRS E eeeeeeeee WA, FRM, Et, BRK, G K (4253)
SLTA)™ LA R B R A RS S R R T i e K=&, #F, R, AT, Fok, R, REI(4262)
2 A IR AR 7 2UF LA RE AR S BARAE e TR, T, B, BE, TEH, T, H(4270)
VU e o T L AR AZ AT R P -1 € N P AR BT R RAIE A LSRG MR R oveeereeseeesnenees
......................................................................................................... m%,gﬁﬁ’ﬁg’ﬁ%jmmm
JEAFEH) + WK TSN Cd TS ULRE T CA IR AIHT  crevereerrmreremmeemm ettt ettt et
......................................................... R x| ER, AE, e, BRE, M, AEE, Bigi(4287)
TR R RIS A LB RRRRAG S5 BT oo e BRI, Birsh, R, Bih, A, R4H, B4 E(4295)

(PRERIZEY AT S 35 (3923) (PRI RSN (3941)  {518.(4041, 4051, 4229)



.l,:p_;
A In B OH i 5540 % 559 M1 2019 429 H

Eco-Environmental
. . Vol. 40, No.9 Sep. , 2019
Knowledge Web Environmental Science ol. 40, Ro.2 Sep. ,

2,6-_S BB/ A2 EESERENLBERM PH*

Wk, mBA, SRR, kL, A
(L AbF AL TR TR AR, bRt 1000295 2. iEAE R 2K i 5K A BT 5 oy, dbat 100084 ; 3. E Rl 24 B E 5
BEAFgE L, bt 100085)

TEE . FREN SRR BRK T EE R B SCRAE T IF R PERE IR S A AR ADRL. SR 2,6- T2 2L IH ( DA ) &4 i S 4 b A 2
5 (1GO) , AT F K LI H4 T DA@GOE A itk , 55T & A r bl iy r Al ot B e B Ph> R BE. IR ZEMi
W, EA R A RIS, AR BE N 1A - g 'IAH] 304.4 F-g™', DA B W45 T 2 4 A b 2.
FIR PH* MR, SNl — 1.2 V B HIR BRSO S s, [ 60 min Ji5 Pb** PR3 1A 94. 8% . FLIR T AT & — 2%
%58, Langmuir BEEILLA15 5] Ph2* BYLEANNL ffH4tH 356. 66 mg-g ™', MR T rGO HiM% (319.40 mg-g~'), DA &3]
AL AR E A i P R R A E SR . 0.5 mol - L~ i ER Ab B AT {5 e Al W BFF % Ph** 7E 5 min P9 JBERR 58
4, SEI AL 25 10 IR E BRI -G IR S , DA@rGOSE & H AR XT Ph>* BRI S5 B R A5 TE 88% Za A7, HLIRAGER
PEREFRE.

KB .2,6- _HILEIR; R E A B BA RN, MIRM; e T (P L~
HESES, X703. 1 XEERIAR. A XEHS. 0250-3301(2019)09-4091-07 DOIL: 10.13227/j.[hjkx. 201902102 : 4

Intensified Electrosorption of Pb"+ by 2, 6- dlammoanthraqumone/ Gra}phéne

Composite Electrode : (& i P 4
JIN Sheng yao' > 'XIANG Yang', ZHANG l]un }fu ZHANG Kai’, JI ng hua 3

.
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Ecology, Tsmgllua' Umversny, Beijing 100084 (Chind; 3. Research Center for E'CO Environmeptal Sciences, Chinése Academy Of
Sciences , Beijing 100085 China) / 4 "rl - '

Abstract: The key to efficient removal of hed\jy metdl 1oils from water by elec trosorpnon issto develop electrode materials with fellent
perloprnanoe In “this* study, 2,6- d1am1n0anthraqu1n0ne (DA) “modified reduced” graphene oxide (aGO) was used to prepare a
DA@1GO' composite electiode using the solvq;hermal-*‘methml ___Tl’l'e electrochemical properties, electrosorption of Ph** | adsorption
kineticst, dnd cycle regeneration performance of the comp(')gi-te electrode were investigated. Cyclic voltammetry showed that the
composité”electrode had excellent electrochemical properties, and the specific capacitance reached 304. 4 F-g™" at a current density of
1 A-g™". The DA modification significantly increased the pseudocapacitance of the composite electrode. The electrosorption Ph** test
showed that optimal electrosorption was achieved with — 1.2 V of the applied voltage, and the removal rate of the Ph** reached 94. 8%
after 60 min. The electrosorption process is in accord with the first-order kinetic equation. The saturated adsorption capacity of Ph**
obtained by the Langmuir model was 356. 66 mg-g ™", which is significantly higher than that of rGO electrode, at 319. 40 mg-g~". The
increase in Pb>* adsorption amount of the composite electrode can be attributed to the increase in capacitance caused by DA
modification. Treatment with 0.5 mol-L~" nitric acid can desorb the Pb?* within 5 min to achieve regeneration of the composite
electrode. After 10 adsorption-desorption cycles, the adsorption removal rate of Pb>* by the composite electrode was kept at 88% ,
indicating robust stability.

Key words:2 ,6-diaminoanthraquinone ; reduced graphene oxide; composite electrode; electrosorption; Ph**
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Fig. 2 XRD pattern, FT-IR, Raman spectra of rGO and DA@rGO and nitrogen adsorption/desorption isotherm of DA@rGO
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