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Research Progress in the Layered Birnessite-type Manganese Oxide
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Abstract: Manganese oxide has aroused widespread concern in recent years. Due to the remarkable properties of cation exchange

capacity, adsorption and redox, manganese oxide has many important potential applications, such as rechargeable lithium battery,

environmental protection, advanced separation technology, catalysis, etc. In this paper, the structure of layered birnessite manganese oxide

was introduced. The recent process on the synthesized methods of layered birnessite manganese oxide was reviewed. The developing trends

and the advantages of birnessite manganese oxide were also discussed.

Keywords: manganese oxide; layered; Bimessite; progress

EEEAMMB O 24, HE SRS MR
BB — iR R R ) bRt BRI PR, BUES T
AR REASRL REAEFIE. HHGE, REEITA R
R 30m, EHEAMETE— R REHAEIE. 1€
H RSP I A8 T BRI R RS L3R BT .

HERHR 43 B FAC ) B AR 13 B vh SE TH R R 36 1 B9 MO,
JNE ST ROTAR, WIS 1 RS I 2 T AR Rl 43
A BB REER G —RERE RS =M
TR b, BARERAER AL AL
VAR T MEMALB L —MRRI LR R RS 1% RS
H, BAEEEREALIMEA . S OMS-13x3), KB4

[FE B3] 2007-12-23

HIH OMS-2(2x2), XFREALIBIA A R AR IR F TR0
¥, BIERMIRFE)ZHE. WERMEREND IR
%, Bimessite(F 5 i Bir) 55— 2 51 AR B A ALY - K55
B 2R (WAREOKER ) o-MnOyy 8-MnO%, BAIHEA
FHAA RS o

BURBIrkh S AL B B HRER R GG H, HERIASEBA
HAE 7T, HEREMNESAY BRI T 28
PERE; W& AL R RRAR AT R AR A X SR MR A
SISO CoRlyuk P AE ) i), XmIgEEMASID S ALAE 1
WARYF, WIS TEREEE Yeia B Rt ml DA Hofth R R g
AL BTIRR, B AL S MR R AL A A

(EETMEA] J R BB AR T R BRTIH (062011); [ ARERHEH 21 H (2005B10201053); 1M arRHE LRI H (00611-CO501); |~ 4k B 5B

4 HBA T B (04205301)

(HEERIST) 2#H3BO1984), B, FHREMA, BIEHRE, EEBH AR BAALSRB LS R .


http://www.cqvip.com

R S A

- 60 - www.gdchem.com

D000 http://www.cqvip.com|

2008 4 1 {1
B35 K MBI

1 B Bimessite BUSE S WA I R4S

J2AR Bimnessite G4, JLALSEH UK SRS T, 1
R4, BRI K (63 ~300 m*/g) " KA 4+ F R AT R
Na,Mn;40,¢-9H,0,Bir B4R FMM M — B E 1 B, B
—RTHEEREEMNY, HAEmERE/\HAE MnOs 3451 gk
AR, RS F Na'(S0E &R &7 )M B S5,
EHEZ 0.7 nm, HHESKBHNERAFHARHTAR. A1
BREFAMERAEEREAFE H0. BEH EEH 6 Ma
FUNE AR MnOg A — A2 0L, SRR /IR E #5707,
SHAENMHEETELHFUFERRFRENBERSH.
Johnson #CIIAY Bir WEAMAMELEEZ HFIEKSTH
OH™ B H0", 2 vh Bk SR RH & 745 FxT BRI A9 3
MR T EERERM.

E1 BRBrBESHMNERTER, EXK, NaEEBT
Fig.1 Structure of Layerd birnessite, EX=K" orNa", etc

2 BX Bir MR S MRS &

W& BR Bir AW H BRE . RIS EINE Y
ARSI Bixt AR Bir BRI H A& BT AR B4,
HFREREEADN G ET AT Y, BEURTEY.

21 Fi&

TR AR SR B RN B RR
TR &R B 0 HBUE 1 AR R N A B 5 A g E R s E R
MERAY), B RERHTEDSERER T o HRERY - &
W ERASE RS, BAR BT N IR B T 2 T B
ﬁg[lo]o

Qi FengZ ' B A5H#GE T LIy Nav KABUR AR [ MR
EEERHE T —RFTRARA AR LR R H A
W BRWRERSAY RS ) a-NaMnO, M1 B-NaMnO, 3. 43 5 7
KRR R IR T A BT AR - Gaillot % M6k B /150 pm YK MnO,
F800 CHAES hWEE R Ytk S L IRIG H % thDUZ HIBirsl 4L
B XMRRMAS FKMnOGERE T 4 B MK-Bir.

RREMESRTEH R KPR PREE. #%
WA BA A R B B B RBLR, HR B BRI
BE, HEEAHAGS
22 Bk

BILRAFB BT, BRBHENE, BEKHR

¥, FACRFEDIRY:, BTFRMm%g.

TR PR SR B — i, — MR AE100~300 ClRIRAI& 4
FRBRR . ZH N AT H & Bir R S, REmHMSEH
A BRI B R Y, ALY EEAPERMnNO;),. MnSO,
FHEHNREE T KRR —EREMBESER, SHEHBIE
EZdr, #H— 2 MKHCEEERKRE R &M . TiRongji
IR I KMnO, YW 45 A K SR % o 7K MnO,404k#,
Ja R 5T K B2 NaMnO, 7K v 17 /i 20> B8 W HNO; F ] 4 B9 7
B, BABGE B R B RS MM BIr R E ALY . KA R
REMRNRR, KRR, FOhRafis, HREER,
FE A BEAR XY BT, (BT JE0RHAY i i e e R BORE 41

FAGE R VLB — R E R B T T SR R
B RIS Cole e Ph Mg 1 A R 4T W I TP B T I YK ER R
W, RIZIBEHEENEBIr RS ; R Wadsley SRR
P BN SRR BB R ALY 5 19545 Buser$ X
HEBBRERS SERHBRRSEE— CiRE FHEES BB
RER A ALY - McKenzie R M# it EXRBirkh S AL B8 i 38 JF
R (REERNNARET [Mn(OH), K4 4 ; SR
&R AR b R GEHIST T A b A BRI L
AR E R IE AL, RS HRTEREN b R RBIr
BEY D RESBIE R . FAABFITREY:, BREHE
51T, HERREARHNRE, dERE, EHERE, N
TRz

AT B RSN —MRE, EREHE—E
BET, ¥R ME RN B Ra-NaMnO,) 5811 5
ALYILiXIR B BB N m 3, (N T 588 2 M & A 3 e
BEARRBEEADN—M % HEREYR, RYFRRE
BR, HERNMEMEMK, ZREETKRE. BEEHETE
B ERARARE, WROKE, REHHE.

2.3 Ti&%

VEBE-BEME A A T8 BRI, (b2 M,
AR, HERIRE. REMBEHEARS. MEETHE
BRI 7S T & B ERSpan80 R Tween80H] # 4k G AW HY
B, EEANHLIERMBFEN TR ZPRERALY
B R ER. O.Prieto2s!" F] % TLREAM: Ky 38 S5 19 0 E — B I
%, HEHERRLAES R EREANE S RS sEa T
KNET G REEY G RSy, E7ERERE, &
BEREARSE Ry B 5 T2 hEP AT 4R AR AL -

MR AL N2 T, B A DLERFC AR K
HESADT S, MTREEIENAKRE SR, FEE
B, REEME, TEMNEEHEERTE, MR EERA
R . Xiaodan Sun %P — g Y Y SR, A+
B ZERACEE, AR EMAGERSEE 70 CHi#E25h i
%0 T B HE% 3.81 nm HEREEIY . Yang Xiao-jing AH T
—MA BERRSREND BIKHET HEFEHAKRE


http://www.cqvip.com

2008 4 1 #Y J
B35 M1

D000 http://www.cqvip.com|

A 4 T

www.gdchem.com 61

BRI

T34 R DK o O VUR(PLD) SR Tt il T
K2R 45 K B R A A B A

ANE R BEN EAREAER, R LR Tk, iR
(] BEE A SR R A R BRI R o AR AR RCR R
B, WE-BBIA TR IGARE AR B, HRBEIAT

Mn(NO:)» VIA MnrCO;

MnQ)

- o KO+, o
f=MnO- MnOH T 3-MnO;,

t o L1,

, 02 Y
& l M\
4
(Na,Mn)OXIDE

*60()(‘
x—~ MnOs

boiling
point

1 1000°C . a-MnOOH
ot
MniO, ‘4

Os

FAGBIRYUEE; HAKREHIA N B BAT M R It i

A i 8 7 0 2 ) A A RERERE ISR SIS, BATTRTIA
HHIBAL, W 2 FRY . FEEF B AR S SR L, AT
MR EERE TR R, SEMH B STk, #1TH
REME G, FRAMMRLREY Bir HEAYEER
WAk

MnSOytHAe

KMnOy *- MnO-

Low K-Boiling G- MnO,

p— MnO,
l(‘ucl2

TODOROKITE

B2 #omEamzEnEincR

Fig.2 Relations between the various synthetic oxides of manganese
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