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R R T & 85 dBK 3T = P EREE (MgCeH.O,+ 2H,0), i B XS F R bR I T 5T f Bk 235 4
R HERERE UK RIFHETRREN. 7£0.5C (1C=300 mA-g )MEE FHH 50 ALLS, A g 114
mAh-g™' %% 95 mAh g™, AR FEEIL 83%; TE2CHEE TEMIZ90 mAh-g ' WAL B &, Béb, 7E4
SRR, 400 "CHET RS AL B B T F & 4 S KHIRT 3 = HRRBE(MGCaH.O.), 1R T 4 Sk Xt H s 4k 2
PHERERIR . 45 RR I, MgCH. O 2HO ML A B R MR LU R BH R EEHE R T A& 4 Sk %=
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Magnesium Terephthalate as an Organic Anode Material for
Sodium lon Batteries
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Abstract: In this study, the electrochemical properties of magnesium terephthalate with hydration water
(MgC:H.0,-2H,0) as an anode material for sodium ion batteries were investigated for the first time. MgC,H.O.-
2H.0 was synthesized via a facile neutralization method using terephthalic acid (CsH:O.) and magnesium
hydroxide (Mg(OH).) as precursors. Good cycle performance was obtained as 114 mAh-g~" was found for the
second cycle and 95 mAh-g™" was obtained after 50 cycles at a current rate of 0.5C (1C=300 mA-g™"), giving
a capacity retention of 84%. At a current rate of 2C, it presents a discharge capacity of 90 mAh-g™'. After heating
under a nitrogen atmosphere at 400 °C, anhydrous magnesium terephthalate (MgC,H.O.) was obtained. The
effect of hydration water on the crystal structure, morphology, and electrochemical properties was investigated.
The results indicate that the specific discharge capacity, rate capacity, and cyclic performance of MgCzH,O, -
2H,0 are better than those of MgC:H.O..

Key Words: Magnesium terephthalate; Organic electrode material; Sodium ion battery;
Hydration water; Neutralization reaction
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FEAEFEEMMEE ARGEHENES, 3HER
W AT & 2 R AR R R N T
L A — AN E B R, HERE IR B
B L ) B AR . BT & T b SRR B B LA
5, AR T SR LT A X A 2 BT AR R Bk
Zbtel fEIX FHE B T/EXEA: Ge fl Fouletier &
WS TN AR HRPREIRD, -5
BRZE S SAHTEH) £ ) NaCo A {BL, & XA 35 mAh-
g™"; Doeff %5 "I AE T 44 F BN A T 5/ de Ao 2R
a2 FRR AT R AT BE M, R B A T AR P RRTE
NaC..,, tb A8 593 mAh-g'; Thomas %% 317 T
BF AN E RN, KIS T RS 4
R A B R A 55 mAh-g™'; Stevens Al Dahn' F #4
R ERE T IEH & TR L, R RN EEIL
BT 300mAh-g”, FiE A BFERATOVELRHT
BN I RE, 18 PR B8 R £E; Komaba 25 *1RE 7 —FolT
RURE B AR, WT4A PT84 240 mAh- g, &3t
100 B M 1EHA & E R FF1E 200 mAh-g' UL E. B3R
MARY, REMTESETEL TRABERR —F
HAEEHFEFEEERTFEMPAR, 2BHA
H e R — B N E R HARKI G R
MR E BT R R, EEARE: S (Tio,,
Li.TisO., NaVPO.F #1 Na,Ti,0, %), #i L4 7 (TiS, #1
TaS:), &J8 ™ (Sn) X &4 " (SbSn%%). MixX L&) i J1,
THEXHTHESE LR, SESHEER T E
38, HA PR AR 5, AN E & R R I
gRE F LR, HERE FhRmARMe %
BERBBEMAK. 222 WEEAE JEHRE
P22 AT A & DL BRSNS U 55 U THI B R A
ik LUV A r ol A BN B st A 2R () AR L

RIEMENFEI NS FMEETBEE R AR
fr B 5 R G AR ELHA B AR ERH,
A B AR A R E AR 4R S R v B AR A R 2012
4, Hu Al Hong™ & 46 J5 I8 7 X K — R R HI A0 A
R, 552009 4F Armand %5 2 OB X K B ER
BB T AARAR L, MR R ERE
KRB F &, 403 V Na/Na' (vs Li/Li*, 0.8 V),
BT 3 b B (295 mAh- g ™). B S, Amine % * 5]
ANBERFREMRIEM S B R,
ChenZ ** AR L5l A\FHIERBAEGR T 2,5-=
¥ 3 561 23 = R BN (Na,CoH,0,), 1% A4 L BE AT LAFE 4
TERR ] LAVE A F AR, AT 2 F I FRANE T 5
.

#ixE, TA1EREH - EREE M)
eIt PR A R, BB B R0t
KRR AE TR AR BRI T8
5 B AL B RE. 3 R LSS KT A R AR 4
H SR AN B Ak AR M 3 B 3 . AN SOR A
B RR TR P AT B A3 B A 4 oK X R Z R R,
SR AT AL RIS B T KT T EREE, (REIE
(TG)Zr# « 18 L e 41 SM(FTIR) i X SR AT S
(XRD). A $# BB (SEM)FIE R =2(CV). a4k 22 [
Ut (EIS) BN REF B ARG T 7 AR IR
IR RTESS A PERERI K R,

2 SSIERSY
21 MRERK

28 R BT R R A A A, A AT R Sl
R RhF.

ot 8 ARG K = P ER(CHO,) 5 B8
(Mg(OH),)% 0.5 mol BT R S, MA 500 mL £
BFK, FIRTROHEE3 b, SRIGTE 80 °CHEB LA
T Es E 24 h, 18 FIEEUE VAR, BUOAXT K Z R
BRI, H X R BK B 2 100 °CHY
HERT RS, BHREZBFBRPHIK BREEA
K FIxt % = R EREE, 10 9 MgC:H.0,- 2H,0. B J5, ¥
MgCH.O,-2H,0 B T E R+, ERAINARF T
400 °C 45 12 h B B & 4 dn /K B X 2 — R,
184 MgCsH.O.. FIFFEE 358 B R 1.
22 HRFIE

R B A B30 510 FTIR-8400 Y48 B 12 4
21 4 SCR AR RE R 6 B, 4348 Va9 4000-
400 cm™'. f§Bh3E E TA A 7 i TGAQ500 B # K H
A3 KA AR S R R, U RS R R
=, TSR B Y B A = R B 800 °C. i A7 = KA
A A X'Pert MPD B! X S RATHHMY, Cu KA5TER, A=
0.154056 nm, 325 K 4 0.03°, FH#E 76 B N 5°-
50°, & HLE A 40 kV, B BT 100 mA)R I € F
) X 5 &% 17 5T 9. SR A 4 =2 FEI 2 5] 9 KYK'Y2800
I R 3R 78 SEM B, S i iE R 55,
23 BiFEhig

i 2 L F ER BE IR LAk M R R I I R B
WA TS KSR 2 2 DL R RS 4 R AR
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HRIMHE T 8 & AR, MgCH.0.- 2H,0 & & 1)
B LA E M LA B 5058 565 1140 mAh- g™,
X R R R N 25%; it MgCsH.O. B B i
BEFEMRBEHLEES M 378 M 118 mAh-g™,
AEXT L R PR B N 31%. MgCeHLO, - 2H0 )
BB RAR T MgCHO. M E SR, XA T4 &
IR, H 45 /K X4 ) EE B R i e 1) 3C
MMEE L, ARHETEAFR. ENHEENERE
BRI, 53X RENEREIDFT
5 — B, AT X AR T AR 1 B R B2 A &
PARLI 843 S R M R A m] B A, BRI b
AT PR 5 R AT R A M AE B AL %
FRENEBBRERHEECHNE. BT
0.5C % T MgC:H.0. - 2H,0 Fl MgCsH.O. P F: 1 %}
F2 R EIE 51 A MEA M EEE. MgCsH.LO, - 2H.0
MgC:HO. 58 2 AT A &4 719 114 7193 mAh- g™,
B 50 2 5, 205895 F169 mAh-g™!, KERFF
R BN 84% M 74% . B A% 48 1 LML KL
MgC:H.0,* 2H,0 1 MgCH.O. I B B R FFE AL Z1R
HAR, BATVEAE F X KB YR AR LA R AR
RO HL T HB ) B A F1 R SR 388 o, 4kl R T A R
R, BAHEKEMERCHREBBEBK 3K
WAL KT AR B TR B 4d L8 T MgCsHL O, -
2H,0 1 MgCH.O, ) &5 28 £ Be. 78 Fr G R BB %5
(0.2C.0.5C.1C.2C) F, MgCsH.O, - 2H,0 b 5 B #R B
B & MgCH.O.. £ BIRL% E N 2C K, MgCH.O,-
JHO PR B &EiA 9 mAh-g ' B L AR, M
MgCsH.O, [ i B3 t. 8 B 4 66 mAh - g, iX ¥t B
MgC:H.O. - 2H,O fE L b B B LA R A B R FF R 1Y
£ F MgC:H,0.. & M & Z, MgC:H.O. * 2H,0
MgCeH.O. #1 %1 B A L B M 8 84 bl 2, {2 2
MgCH.O, - 2H0 I B L B B R EHHE
B AL M B2 B BAR T MgCH,O.. HIETAT W, 45 7K
MEEELW TXE __FRENSESEH . HMUFE
50, FRANE T E - FREN B,

4 25
FIRGEMBRAER N E - FRAEENEN
JER), SR B st R T 1 A T e o R e S o) 2 ) B
K 2% MgCsH.O, - 2H,0. MgCeH,0, - 2H,O ¥ & 1l 9 9
B e AR R R T R E N B ES,
2WCREETFTAAEIEI mAh-g ' AT LL A&,
05CTERTIEHA SR LLE, WA E H 114 mAh-

g' B ZE 95 mAh g, FERFFE R IE 84%. /D%
MRBIERL R T, A BB AREE LRE MR R
WHAR, FbASCIRIE R & Z FRER —MIE
W B SINE T ERh SOAR R

fE R, 5 MgCeHLO, - 2H,0 BHAT J& 4L # kb 3
$1l % 7 MgCH.O, iR A4 K}, X H 458 L3 LA K
AR T RN R, & RRH, & aKm
ERE T AR R BRGNS, HE—E
FERE L8 1 i AURADRL Y B Ak 22 TR RE.
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