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ABSTRACT

The theory of mechanochemical method is to activate raw materials by mechanical
energy, change powder structure, and consequently form new phase. Because of its
simple process, low cost, low temperature, and friendly to environment, it is called a
synthetic process of green environmental protection. Based on the understanding of
mechanochemical method theory, a new mechanochemical grinding machine designed by
Professor Li Qiang was employed. By using this new machine, we can obtain products
only after a few hours of grinding with oxide as the raw materials. In this paper, we
research different factors which influence the formation of new phase, such as raw
powder filling rate, grinding time, grinding power. And a series of technological
parameters are confirmed successfully. The methods of XRD, SEM, BET are used to
study phase transformation and morphology .

LiMn204 has been widely used as the anode materials in lithium ion batteries and
supercapacitor electrode materials because of its unique structure. After homogeneously
mixing pure Li2CO; and Mn;0;s, we synthesized spinel structure of ultra-fine LiMnO4
powder successfully by new mechanochemical method. We can obtain pure LiMn20s4
phase under the conditions of 3.0 kw power, 88% filling rate and 8h grinding. At the
same time, we find out the powder distribute unevenly and the particle size is bigger. To
overcome the reunion, we put the product into sanding machine, well-dispersed
nano-powders are obtained after 2h' sanding. We make foam nickel electrodes by mixing
LiMn204 powder, acetylene black and PTFE emulsion according to a certain quality, and
research the electrochemical performance in the electrolyte of 1Imol/L (NH4)SOs and
Imol/L Li,SOs . Circulation voltammetric curves show LiMn;Os electrode material has a
good capacitance performance and dynamics of reversible. Charging and discharging
tests show that LiMn,O4 materials have a higher specific capacity in 0.5 mol/L Li,SOs +
MgSO0s4 solution. The specific capacity reduces less, and charge-discharge efficiency keep
stable after 20 recharge cycles. It's means that the supercapacitor show a better

circulation performance.

As a kind of excellent semiconductor functional materials, Zn,SnO4 have broad
prospect in gas sensors, photoelectric device, photocatalytic degradation etc. After

homogeneously mixing pure SnO; and ZnO, We synthesized spinel structure of
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ultra-fine Zn,SnO4 powder successfully through mechanochemical grinding machine.
We can obtain Zn2SnO4 under the conditions of 3.0kw power, 82% filling rate and 2h
grinding. But the powders distribute uneven and the particle size range from 20nm to
500nm. After Zh' sanding, well dispersive and nanoscale powder was received. In
addition, we research photocatalytic activity of Zn;SnO4 by using methyl orange and
alizarin red solution for goal pollutant in ultraviolet and visible light respectively. We
also make film electrod by doctor blade method, assemble DSSC after absorbing N719
or Blueberries anthocyanidins dye to study the electro-optical property. The voltage
(Voc) and short-circuit current (Isc) are measured initially. We will study the
technology to raise DSSC efficiency through improving preparation electrode and
assembling battery technology.

Key words: Mechanochemical method LiMn20s Zn;SnO4
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F=E IRHFEER LiMn0, RIEAERS
21318

REBALHE LiMnoOs RERARE. REEE. S8BT, B, XHF
BEROERR, BARAKSEBIESH, TUMEET A aRRARE Y, #
WHRBRR R (08 R 7 o A IE AR R RE 2 e 725 38 L AR A 21,

MRS, R LRI, SRE. BERESHHEHEEERAMN
W, MATHEHE TZHMREHRNEMEEXEEN, BELFRAEMN
FERNER, RUERTIE, TUARMRB TR AR, NEETama
BRAAROTAFRABLULAFTEENEN. FAREAELIMOM AR
HEEBENBREME, SRIZEELEN, BEBBILHRE. HERYF
ik, BETEE%, RERENRBAGLE, HaWRk—ENFEE. K
HFZRERREL RNFHOBARS, ARERREANNTET, RrE2/44
BR. RS, A0003595 ., BRAMTENARRE. TEARE
HIEHRIE. WIRRRRE. JLUTNeEE, KHESES, BRRAZEEN Er]
ENERRE, RAER, A5 T ERMEIET=. T E S BER—FHE T,
BA. R, TERERAKEMENERT &, AERTBLEETEER
RATRE, BAUREMRES RAIRANDH. ELENBRERR, 5
K BG5IHRE FRTGHTARTE, BFRAHY,

FXRAZEBRHBRARANFUGDNORENARREBLEHH
LiMn:OsFH, B RAET MR T HAb & BT A ERIGREE, Hl& B 2 8094,
GRELY, HERRHTHR. ANRERENTIESY, SEFENE, FED)
£, RRRE, ARMHE—FERIMIIRMEIBCRER. DAL S,
FIR & AR R 5 R S, R R OER .
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CHI760C B fb 2 TEuh, ERENBARAT
FA2004N R BFRF, FEBRENE
DHG-9053A BB R R TR, LERERRREFTRAF
SX2-4-10 HAA B, LEBRERKRRE
CT2001A LAND Bt iR R L, REHE&HRTFHRAA
SK2200H RBAkEEsE, LERFBANRERAT
HIDDII B, FHHKmBEENMARAT
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s R KFENE
WA
BRELLCO:), AR%, EHEENERNERAF
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222 LRERE
2.22.1 GRERERIVIMLF 5%

Wotnisoe, o fo vshiiions,

2.2 FERURARHENRE T
HER—EEK MO EAHBBAD HLH, U 3ICTmin EEABE
800°C, f&4% 6h, BN7R4EHI Mn,Os ¥k,

FREE=FAE (Mn0s). BKRE (LiCOs) HEERIN 20 1 KIHLBI
BE, EEREARERESRES, BARKPIAEELBROEETK, RE
HB B EMTkp, B8 1h FRRRANEEWAERAMBEFE SOCTHE
T, BREBTRRERBAGEEN (E 2.1), Bi@TmENER] (o
B 2.2 From) MU ETBERE 2min, HSRFEBGRE N RESR B ABAS . BHEHMBRME
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BETIMEET IR, AT, B 1h B, )

WELEFRA 2 1 HERLRAER LiMn0s KILETEERIEEN, fn
A R 2B T ARFIERER RS, & OCHBBETHER
FRYUAFEIEFNERS, FEHRNEERSHT, RANTLEETREDR
EABRFRRCE. ANRNEAFENNHEREBWSRPHNEERE, B
B RLGEE BN F, MHEERROER. HERNAREER—NES
RBHEE, HAZLH, Bo0E2E5&Y, EF—BIRUIRERR, £
BERPER, PWHE. HARLR, BEKD, SRR, Bk, SIEEZ
EEEREKR, DB, ARRAMRGER. fUEREEMNEMERE
HRMESEPUAELRBEIE.
2222 BREREHTE

LR FTA M 5g, MAEEZE FRKNEMLE PR, BADENNT
B, WEHEN 12000h, BB 2h FEVHEES, QERT, BARWEROER.
2223 KR BRI FIE

BB R K (R EZ1300m%g) F Imol/L I F AR 10h, BEHk At
FREHER. BERKBERKIRERAImMWER, BAREHE, 87K, 3M
BB, ZEFKPKKEE0min, EHERTHA.
LiMn;O4 1R B HI4E «

BLiMn,0ss ZRE. BB ZEIBIE—EMFRILHIBS: 10: 5HEEY
5, MABENTKZEE, KBINAE ZEAHETL, ARBEERaYRHE
R, BUHERHRDSERERKRERE (FL20.1-0.15mm, FLE>95, EE
1.8-2.0mm) L, 7E20MPa K FHIMRBEEL0.5mm, HEHRLIcm’HIEEKRBR,
REHRRIERBPI00CTHTRA, FERRWE235R.
YA AR R A A

KiEtER, ZREB, RURZHBABIR—ENHELLHIES5: 10: 5EEY
A, IAEENTKZE, KBMAME ZERHHEIL, AEBEEREEYH T
R, REEERRYSFRERFRER A (EE 1.8-2.0mm, F42 0.1-0.15mm,
F.#>95) b, #E20MPa 7 THIREES 0.5mm, ERL lom? FEKE AR
RERBARERAT 100CTHRTF, £,

19




A
. s
e .. , ) " g@
Bt ST e oo 50 0 s ¥ vt W sl i ot

23 BHIMTFRER
223 RiEH#E

22.3.1 XHEATH XRD)3H7
RH B & HiE6000R X5 RATH (R LI 44« BACu KaST B 4E B X5 2
BILHR, K40k, FHEMIO0mA, FHEEIYmin, FHIEE10-800, HF
A EARKXRDE, XtBPDFEA, BEMEHRHENMENLRE. &
BRAREERBEAL, EREHERTHTIR.
RIEXRDATSHIEH T AL, FScherrer AR B AR KN
D=KV (Bcos8) H#F D %12 (nm);
K EH, —#5089; 2 XH&KK (am);
B fISEMEEE: 0 f15A REANE)
2232 HR5HEH B (FE-SEM)H
KA B A H ILF-48003% R 5T # 8 F BB MEH R 0BT, Mt
ARERBRTRNRFER.
R EER DTSR, BRERESERBEORERE L, REHTUR.
2223 N; T it P44 1R 22 (BET)
RRAREE, FIFIEEREATER~K NOVA 4000 2R E R,
AT MTE 423 K [Bif Sh, WBHHARE N 77 K.
1R BET #(f, tv]/ Barrett-Emmett-Tellter A3 1H8 AR B
WRERT ARITEER, WK BET LR Sw(m*m/g)5 P4 FE 4 D(nm)
HIRFRA:
Sw=6*1000/(D*p)
) D=6*1000/(Sw*p)
HKpRRFHER
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2233 BEETEN=EREARIR

K ECHIT60CH b2 TAES TR R R ML M, BTIEER. Hohs
WA R, SHERERERMA. HRERE RN ETEE,
2234 e HEHIRA

KRB BBIRASL (CT2001A CT2001D) #T7RM B HTH, HERE
B AR A SRS AR FAR M E AR L PR AR I R . T R RH B IR AT
ARABIEE.
2.3 ER51he
23.1 LiMn, O A4 R

14 45 318 B #1451 % LiMnz04 SR A LioCOs FIHLAR MnO; J E K}, #H Li:
Mn ¥ 1: 2 B9EBIES, 800°C EIR 4h, AIBFIRAMYM. BRINENML
AR EF L LiCOs MM MnO, 4 BRI THEH RERE™Y, dik
BN R RS FER LR H 5 MnO: B Mns0s, P8/ RE Li Bl Mn f997 &
TR 1: 2 M. TRAENTERA LixCOs A Mna0s 4 RRHHHTHIE . TIELE
B REERIA 20 1 MELBIFRBUE E LiaCOs Ml Mny0s, FR/MBEWSBRAL
FPESOCTHREMT. BRUTHEERBNTEEN, BIEFHENL
B. ARYEAFEEAMEBNRNIESME, RINECEFEHRERR. A
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Intensity(Counts)
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B 2.5 EAEN 88% ThEN 3.0kw B BE R R v 1A BLEVAE AT B EE A Y XRD

ME2.4, 2.5 RATTLUE B LL2. 4w THEBT BEB)3hE RACEAHR, B
REBRERSGHWAILIMIOFFE, BB EREZR, o-LiMnOMHEHH R,
LiMnO WK B . U3.0kwiITh B ES2hed SH CEA R, RAHEF
ZH80-LiMnO:fIFFEE, BEE R [ ZEK BIShAt BB AN EREMMH. o-LiMnON
BFREHEH, HZ-ZERp-NaMnO4H, BRTFAMAMENFERLEH,
[LiOs) \E AR [MnOs) \ I A BREIH SR E, FRHS. Mo | LirBTER
AR 1, RERRBENEREN. FTUEETRER%E, BHELARE
BEMLIMnOMME, BREHRAMLIMOM A,

B RAVES, FEVMILEES R LiMnOs FIHLE N %R &4 Li # Mn
ZEMEARY B, KR 1 A, BTN MER, Mn 2885 H, B
540 LiMnOso

B _ERATAT AR ATE 3.0kw B THER AT LAZEBLKE Y 1A) 9 A3 U A AR, TR
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LiMn:Os BRIZH) 5%, BT Fddm O TS, {THENERILRRE, #7
SR R R, P18 % 1 LiMnyO. i &R 4 L B e B B 2.6 BN XRD
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Ol-lpm, HHRES, BRTE, :

B THB LA B FEAT @ R ARAR, B U E L —F ke
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A& RIFHARRIERES.
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ST R, WM TEETFHRRAMBS, S8 AR ERRNFRENBRR
WL, BE—E M) NE SN, EERBEREN, MEWREEY, 817
HRFHTESE, XUER B TFERABEET, FEBNERLARERL, £
BHEREEYRMNAERR, MEKABEETERLEFOXNKIEY, BEHT
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oL Tk kg ue SR
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ARAHERTH CV HiLk. TLUEH, HEZEAMNREH Imol/L (NH:):S04
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B, BT RREXRHFRENHY, BRAF -2 hETEY. B
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RATH, %R BRARE LiSOs BERTNZAETRANLER.

EETFHBRBTEITRRY:

LiMnOs & L1 - 8)MmOn + SLi* + 8¢5 £ 0.5)

Lil-8)MnOs & MnOs+(1-8)Li* +(1-8)e™ (5 20.5)

2.3.2.2 FEHCETNA
TRALRZEAENRSERRTRTEAE:

I
-2
i3] ‘ ‘ A
- \ -
T~
R

B3.1 BHREBERERTEE

27



HRMRHAZE 2011 BRLEARL
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HATIR. BT LiSOMNHs SO BT RKEBHRT — ME M, HBEMN
EAMSO BB AFEMA, TUXKBEERETEXRROBEARES,
LiSOZEZR T AR E A N3.25molL , BB BEN T BERERE. EXAE
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SlRMiRAT R,

TUBRL FHARK I HREBABOLAR K P: iARBRBRA):
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2.4 NGE

FIFH Li2COs, Mny0s A, RAF BB VB E R HIRRERSEH
B9 LiMnoO4 FBARATEL, B I LA & ST FR - 7R R B XY ARTE AL 2 13,
FEXTHRLHAT T BT AR . BRUTSR:
(1) FRHMILEESRREFR LiMn04s, B5E LiCOs, MnoOs BRI 2:1,
HRE N 88%, PETIE 3.0kw, BIERE 8h HBRETZSH. HIBMMEM
PRNE lum 4, BT Fd3m EOLHEH. 25t 2h BEE 4855,
BRI 2 H 20 49KER K.
(2) TEFFAR 2 il 2% iR 45 R R B LiMn,04 BB AR ZE 1mo1/L(NH4)2SO4F Li2SO¥
FAE RIFHRAELE. PRI BMMEREREER LXK, BRANE/LTFIE
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MR, MEREREE. AXMHAIMLIMN0: HLhFNAER —ERHE.
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ZnSnOfEA—Fik RS UTIEEM K, RERBTIBER, RIAX,
R ERH Y SRR T, ZERE i, SRR TR, HREE,
HREKE. SEEBE. REEILEARBEIEAT RORN. R
ZnoSnOMMEIRHE, T#, MHEBERLEF, RAXRERFRELYHE(TCOME
apishrite N

MEFRREFIRE, ZnaSnO4 FIAE Fe kML A PR B8 o1t (¥ D8 PR AR PR SR
%, FETHBHEE HE=3.6¢eV, SHHKY —EMKEE, BHEERFWR
BITIOMIB M. FIBfZnoSnOs HEARATLAE A CAS /CdTe A FH BERRIERI R 0H /2
RAENREEBEBNM AR ENEF=X, CRREH&HEREHANERN
B, RELEEFSHR—MLOFRAR, AHEELPELELEMERT
REKPENGEY, ZRATZHAR, BRARK EFETREATHETE
YRR OB R VDRSS, EEAR S T ERE LM REA B ZnSn0,
BHERMNEHHR, EREBTBREBRELELIEER.

ZnoSnOM I & K 2 KRNI EIRBE, KR, [RRBERE.
AT, IS, BR-BRE. KAGPEE3TH-SRE. HE,
KEHEFEARFERRAGNRERE, RRGIN=UBRAHS, HEL
HEW, Fit, FR—FHEF, B FAMEERREY, FRERNEHETE
REWETEER EAR.
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R R B RERIR S

35



HRIMEAE 2011 BELEAR

&2%%%3
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CHI-760 B b2 THEus, LiFREMNBAT

FA2004N R eg 7R, AEgRENET
| DHG-9053A M HRERBNTHME, LEREIREZARAR
SXo4-10 HAXHEY, LERERRRE
\ 85-1A MBI EEE S, MU FANBARTEAR
KenKo L41 i85, HABRAR
UV1102 RES AT RN ET, LERENE
RATABEN B4 €5/5. 2007101708262
BRI KEIT 500W KRB EARAFRAR
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SK2200H RBEwHEiHE LB SEENSERAT
AR R 2%
HIDD1I P EN, FHBEFRHBEIMERAT
B
FAHEZn0), AR, EHEALERAERAF
ZHAMEESIOy), AR, EARALERFERAF
FKZB(C:HsOH), AR., EHERALEAFERAR
BUEKD, AR, EBAEAKEIFERAF
ZBiNE, AR, EBHEAEAFERAF
L4 OP(TXT-100), AR, EHBBHEANARAR
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322 ERERE
3221 R A A R

WIS EE LS (ZnO). B (Sn0y) RAEERLEN 21 1 (LGRS, %
fR 2.12 M IERA R E RN,

JEEABHTREBE HLAESE TR 61 B 2min, F5 AT ASSRAS 18 Bt J0 30 4t g,
FHHELE, S 0ShEH. 2h /5, KARARELHE, RHERBEEL
BAAMIRE SR IE AR R
3222 GRER AT B

HE ERBIMZ=S Sg, MABREE FRNEMLE PR, BADBEHH
WEE, WEHEN 12000h, TE 20 FIREER, TE{T, BEPEENH
e
3223 AELTR

AR XPRNRABRLLRBFRLFRANBRLLE FERBRERT
WEK, RERLEENARATRAETOEALESR. BELI TN
C1H/NaOsS H0, FREM S F 3R N CiaH1N:SOsNa, FEREFMBELM T HER
MEREWERL YN EAEH, X KEFET TWRRBKFE, Fit,
EAFERANERAEARH AT —ERRRYE.

HENER T

AR FERRR — T 2R BT TR AL R NE S (NERNAR)
F, REBEEFKUMERZR. BR—EERNFAEURNES, RARES
RREINBL N, FEREAER N 2min, FREAFISSRETRBET, WL
FK36SmEUEERIT OWWER LSRR, BERETRNART, HESEN
B 315w
LR T

AR PR —E RAEELFITREARNESR (RERNAR)
f, BREBERAIKURHEZE. BR—EERFHTEEURNES RANER
S MBL B, FEREAL R 30min, FHEATIOBETREP, AbiHl
FA S00W s3T5 0 7T A IR AT AT B FOK P E T R LA 2% L7741 20cm
&b, FERMAES LR 2om SMEEAELFERK 400nm BT HIRSE, LMRIE
R BRI AT RN, RNRENE 3.2 Fix.
TR F
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FR/, EUEFHERNSYL1SL,
HEABEBRRE20mg/L, Amax=260nm, Ao=1.2433
FEBBBIRE10mg/L, Amax=260nm, A¢=0.7377
WA KT 5 -
HEAREERERNAERMEFN TR, ERERNERP, FHMA
20mg/LF R Rkl 5 10mg/L P EB YR 150mIFN0.5g L], ZEERESTHE
2min LUK )R PP . SR JE FFATEAT Y6 R BE, S5 10minER4-SmIE BT B LB 4,
BLOEHE, WERER, ¥ LEERENmARLAENL, BTRM-TRSH
RBEFHATEKAM, BB KAmax, EREKTHELRIEEA.
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32.2.4 FoRHEIL KA BE B LR &
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e
(2) % 8.9mgN719 kAT 100ml Z B+ E % 0.089g/LN719 ZEEE R
AR
HZBREYREREN 0.5mol/LKI 1 0.05 mol/LL & & 25mL, BE
AR,
FAR %
$ 3.0%2.0cm? ) FRFHKA AL, WH. TKZH, ZHFKEH
20min, FHFTRERA.
R % .
FREL 0.3g A FEIER S, FIBCKIHERA 4 W ZEBRE1E A 4 857,
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2 WFLALH OP BUAKGE ], URBLERMAZEF/K, B8 30min FHHR
FHRRE — BRI RS,

B L2 SREHANSEKT, BFARANBRELSEE. AERRY
s ERNUG, BR—ME40-50um HIFE. RAOBRFORETREBH
£, ATREFELMOHSBEE), ERNRBSSNER. FERARRT
&, #ERE, BADHPP, B 3°C/min HFBEEEFZ 450°C, #iE 0.5h,
RUEH. AM—h FEKE, AAARAKSEE, AGH B BERZES
BE LR E—EBERE, BADHFH, B 3°C/min MFAHBREEFZ 400°C,
B2 1he BRAREZEXHER /P-RAER LM ITO ¥ Falf.

Ko I IR G B LB R T NT19 Jekl/ S E Lkl h, 24h FEUE, AIZ
B REH R T, BTESRE s kAR M, B ITO Z A
ANERRER, HTIIRER, AfRRREF BRI 8, HIREkE
A 12em?2.4cm?s BARNRZEEHRERMUEATS, BiLaBREL
RTER, EWlREE.

RT19/%55%H

-~ %B

B 3.4 BT A KPR B s LR 454
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BIRXS R AR R KPR RE i A G R R AR SRR B T 3.5
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WEEEN b

3.5 KFHBERIMAR S IKE

3.2. 2 RIEF %

32.2.1 X-HEMTH XRD)HM

R B A %E 6000 & X HEATHIURE SRS . LA CuKa 5124E
X X SR H VR, B8R 40KV, B B 40mA , F3#EE 2 10%/min, 176 10-80°,
3.2.2.2 HREA#EE FE-SEM)MT

KA H A HILF-480037 R A B F BASEWERE R OB, AL
ARG IR KD RER.
3.2.23 N B PSR K (BET)

RARER, FIAEEREAFEK NOVA 4000 BRERNZE NN E,
RUERTHEMZE 423 K Bif 5h, WAEFHERER 77K,

it Barrett-Emmett-Tellter 52 it B H A LR AR
3.2.2.4 E5+—7] RRUBOLEUV-Vis)

RARFEUVI1028 % 5077 W43 66 B BRE B (0 58 b —7T IR OE
He R H400nm/min, FK4EF1.0nm, T HBARREEERKBIEHE ML, H
Bk B mlTARELEIS, HARRIEFINS ERETHE.
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3.3.1 Zn:SnO04 ) ARk

REURER 2 0 1 MLLBIRREUE B RIS, S8, BB 212 WHERAR
EUERNGHEE. BB Ao BN RS LR, S5 o0.5h B, B 3.6 HEX
£ 82%, 3.0kw BHETH R BN A FET A REVEFTAH M XRD B, WEF
ALLEH 0.5h R EFHBEMR, BHEHKEEFEE Sn0, KEERFEKHE, 2h
HERTRAKYMR. AFR ZnSnO WHER BB+ HELE, RINFA
XRD Bt E&HRB S, 2KK:

He: RaHAMKRIR{E, Re¥ B K RIR
Sah A MINBGRIETEAR, Ss b B ABMIBIREER
RERMEESLERDE T FiR, NTERERIITUES, EERRMN
K ZnoSnOs YIHEZE BT FE R, 0.5h F BEE 70% 89948 tHER, B & B /B84 ZnoSnO,
YIHESME, 2h B T 100%. 2h B ERYHE5 PDF £ 4 24-1470 X —
B, HARMNBBNRLK ZnSn0s k3 k.
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M B RATT 5Bt B hE X WA R RREER, BShRBK, Y
RN A, FTUEAEPRNRBENDRHFTRERR, MRERERT
BRTE#THE. EANAEAREN YR ANEM, RIEA THHARN
EREMITHE, FNHEHBEIIE 3.0kw FGTER [ 2h A3, LIHERER
RE. THRAREERGER/ NGB XRD A:
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A SRR R R T R BRI R I, 3R R T8 7 R 8,
RAiEF HIDDII RSB EL8 B FI4H) ZnoSnOs MK ITRO B, B

BESE K 1200r/min, FFEN 2h. TEAWEHNRHREL XRD Bk,

intensity(C ounts)
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MEFRITATUE L, NPEZERADBIEEINE, —ERELERT
AR. BURDBEEHS, RIOTURY, FRITHIRLEETUERE
KR E NSRS T S, EREEE—CHRASR, BEIYET LB X — 7 E,
2 LAJE R R YU 2 A FE ) ] BB HR 4L T 4R 38

H5h, B HFRAE K AR K BET WAL Rt HH &~ R BRI E M
B, MEFR, PEERERNRHERD, BB THREKTE, HELERS SEM
BERHEGERYE. S BN R EE M AR AZFBRIERE
R, TERo BB HIR A

% 3.1 ZnSnO« BRI E R H 4R

BET MBET&RiERR | EAXTTERR
BRI EERT | 1.845mYg 507nm 25nm
BREWEST | 20.80mYg 45nm 16nm
3.3.2 MERIR
3.3.2.1 JeE AL PR AR A HL SR TR,

LB R BY ) AL B 2100 ZnoSnOs FHEHEL AL, 4351 FR 4 56 0T
RCEEREE, HEIAPHEILR, R B BEE RN EREARLRE M
MR RITETT M TFHALR:

R (1D SRR ERL

BLE N HERIBBERARIRE K 260nm, TLE 1.2433, 25IFH LS LHTT
RItREBREERE, WREREBERRDEITRE, BERIELRIE
R, RAGEE: B KR 2min, H8 10min BUFE
LB (2): SEHEILREAR R ER

FCE i P EB B R KT K 464nm, BOEAE 0.7377, 45 AR EF0A]
R BB R, RERERRRDERE, BERMELTIM T
e, RPEE: 8RN 30min, % 30min U
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448 4

40

#0

3%

Decotortation of aizatin red %

2 -4

1 p tIon tim e{mn)

B 3.13 KRMEERIEBPARRTREN TSGR
a KICHER, RALH: BEERE
b RIMERERR, AR DB
c KIMERERE, AmELR
M 313§ a BERRTLVE HH, FEARRTIEY 100min B, ESMAEHTHES
WA REREIAT 90% U L, 5XMBERE. BFEBVRALZHLIRENS
ZnoSnOs B AL, E45M (3 120m) FREMH RAEEUFAE Sg/1.5L B, B
BRABEE, b 95.8%. HERET —EZIEA M E A T A LIMEB KRR,
NRBELH —EREW,
¥a, b IRXTLLATULEY, BANTOEEREANEAEERNSH THE
BUAORE . BLRT LA DB B (B BB AL BE IR T RO BB T AR, BB
RHED, HRERYEK, SPEENRETHTRERE. ¢ MEBREXIL
RO &HT, 100min B REARRKHEZE 20%, FTHRBIEIMENRRAE—
SERMRMEIER . EXMER B TAHREGERITIFERRER, 7Y
AL R gkl PRI, B 3.13 AT AR ZnoSnOs PHRME A AL THIXS 6
RANBERA PR REER.
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HF AR R R D, ARETENXRFRITAEMZEE
B, TEER ZnSnOs AR &4 T MM FER I RERE.

- L o
o =1 <
1 1

Decolortation of methyl oranges%
~

©
1

frradation tima{h)

[ 3.14 St FEECRTARLRES TR ER LR
a RIMEMEM, AR DEERE
b RIMEMERE, AR DEITRE
c ATRIEIERE, LN BERRG

Bl 314 a MEATLAEH, DBEOREEZIETREFER Shi, &
BB KREMEEN 88%, 2h BF N 65%, SXMEREIL. FHMNEEEI K
(312nm) TREARFEMR 2h, MR Sg/15L 6, BREED 69%, HELFA
B 7g/1.5L B, BREBERRK 89%. BT LA LT B BEx AR R R A (R EA,
EUFRRRPRT LB RE LA ERREERE.

B, B a, c METTLBY, RINERDERHRBHREREEER
TR WSCHIFRAR, B89 EI X R R — MR EER . BEa, by
LRI, SRR BE AU R L A PR AR B BIR TP B J5 (0B &, R B M BT,
3 T AYNGILZE i A1 s

RN E LR, FAREERENEBRIPI LR M1t BE . 1Y
BB, AR SEEBELT 2R BB P, SARFREREAVEENER
HIMREE. RIS ERINERAT TR AR EEREEENFRE
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[10-111, 3 e AR {8 70 T R B VR BRE0 AR BE 7= AR TR K B R U210, 3 f
FRYIIR B B RGR, PR RRIR. FIRT LR (AR R A MY R R A &
EEEE, ERAEMERMEAT, SKAENE, BHTEIDEERNR
B AT, MERRAR LR RNZEKTREM. N EETLAE S : RN
1, BuklfpEARREE RN KT K. KR EAME LR EEK,
WHIKBRERES, FETELHRT -2/, ARNETIEHN, B
EaTRRE, X R H TR EARN T ERN TR~ DEELTRTIMER
ReTIRARLENTR.

33.2.2 JRHEUL A RA B8 I (6 L B Btk RE LA

FIT7 R 41565 1) DSSC R HEAT Yo i R A0S R, ARBURFR
500w BERIT. WERARRE, FRFHLRERMEBALBENEA.
# 3.2 J AP RE I FIFE RIS RRALAFART, BHN—RIIZH.

£ 32 FREILKMREERBSH

HRoeat | BT TFH | BT TH | SEUKBEXT | EELKEXT
Rl (HBRCem) |MBER| FHEE MARBA NARARE
(uA) (mV) (uA) (mV)
N719 | 2.4cm? 3.0uA 45mV 5.4uA 101.7mV
N719 1.2cm? 0.1vA 0.2mV 0.2uA 0.4mV
BE |24cm? 0.9uA 245mV 6.5uA 404mV
[ 1.2cm? 1.1vA 3.0mV 2.0uA 2.7mV

FF ¥ HLE Voc (open circuit current) & 24 A FH 8 it A B R BT, BTl R AU B E,
RUE LV hEPRIZRE X B A, FEEY Voo 5E#EHR Isc (short circuit
current) R A PR BE R MIZE B N TR MM B, HNMRAHBEELNS, RE
SRBESENERR. ARI2TUBHEEH, LENTEESMNAHES
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MERAFRROER, REELRISAFTHEMEEEY 0K, FEIMER
ERINI R XYTFRAE T A7 5% KA PR 8 B xR PR Y6 B REF I
WP o

FERINTI9 AREL 24em? HRERBIE M BM, ERAMXTRFSEEE
A 101.7mV, EHEERR 2.25uA/cm?. T Yiying WulIS 7 F N719 £k ot it
181t DSSC st FF B RN 620mV, SR BRI 8.9mA/cm?. LRI kA48
HE) Isc # Voo BEARR, 47 EE—HHERNA doctor blade 77551 & i # #
BEERH, BhEE, H—-FEAEEHEHN C BiEABlys, Sats,
FTARMEH— Pt H & KR R i, B3R L SEHEBOERE, B/
BHEE, UREBREXARAHFIAE, FR S iR s g,
RAEER FEMRRTH PR, LREAHRKN. BHRNNERHERSS,
BB TERE, X LUS RIAPE 8 b AR IR 4R 6L T 1K 3R.

MR HEIRR 4 R AT URIR, 2.4em? B TR itk R N B i F
L2em* HHER, REEBIEE Isc M Voo FEER T H N719 Skl if 5
18, FTCAE T — 5 M5 R L A PR A8 ERI MO I & 1L B o, SERI KRR, RARLLH,
BRBITHRBI T .

3.4/Ng

FH Zn0, SnO; HER, KA BB NI B E B %1 ZnSn0, %
FHIEEME, FBTLRHARE RS EPTRARES AR OEW. 33t
AT TR BRI MR . BRUTE%:
(1) FRIBACEE S BRBE ZnSn0ss BT ZnO, SnO, BE/RELY 2:1, HEFE
£ 82%, WIETHZE 3.0kw, BIENE 2h HRET TS, HBMHMEER A
ANEE 2000m A, SEEREF. 83 20 WBERBHMENY, TRE/MIB
%, TRTHRLEEFENRRAE.
(2) AL I IR ES R R A ZnaSnOM 14 B BUF R ML BY, BEAR FEBA
PR GBI, ZE365nm B SN T B8 T RIFAIMALIEM, RAH4T100min
JE o F AL B B 15 595.8%.
(3) BAFKADSSCH MM AFHAH —E MMM, BEKe MVoe BAE,
TR PSRBT, WRLSAMENERE, FOERER, A
A B I B AR AR
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BE 4%

1. ACHAZEBRHRRBOH R SREN, I HIRLFERER
BREBEHTERE, GRABARE EX—RIIEWEREZNHAS, B

MR HBENRER, HAEBK, FEHENRBE RS8Ry,

HEEHE. BIXRBNELRLT —EFTAIBLZE S BARENTE

24, PETE 3.0kw, FERE 2-6h, BrEHEFRE 80-90 %.

2. AL S B NERER RRTREHETEONR, BHFRE

& ErnEMERRATRENBEEENS HETEE. AREHZE RS

KEBABE LSO BEBR T RERIFHAERE. BR, RIMFARRLAE |
BRBEFERETERE R BRI, T LEL SR eiE & 1
BRI ERERETE.

3. MHBALSEES IO G BN AT T XA Lt AR, &
ERMELEREVRRAARE, HREMEIXHEELLEE RIFHEREER.

FE365nmE S E T R AT 100min/5 8 BL MR ERE0%ER. BT QAR
RFHEAC KPR BE R, BANRKRENERRERNER, BRT —ErtmN

. ANRNFTES— S s b & 7L, MaE S RERNnELE, B

WREE, RREEESENRERER, RIREADSSCHILI MmN RN R
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WX IR

RREM:
L—F RGO R % 77

Zigx, RiE, WW, THE, Eee  THEES: 200910200297.5
2 — PR R REM RN B & T i

gk, RiE FXE, ReW, WHW  THHIES: 200910199904.0
3 — MR AR R B T ik

Fike, KiG, KM, BE, FRE LHHET: 2010102282165
KRRX:
1. Synthesis, Structure and Properties of Super Fine LiMn;Os . Jie Song, Bing Xu ,
Dexin Huang, Caixia Li and Qiang Li. .Advanced Materials Research,Vol. 177 (2011)
p9-11. :
2. KAEA R SraAlisOzs: Eut Dy KRMER AL R BT A, R, REE,
iR, FEE, FR PEBLFEMR, Vol29NO.1(2011.2)P82-87
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Bl

AN REZFREEMD LIRS T RAM. ZLMHEHLR, FRGRFMN
BE, PENRFSEERESRE. FEHRTNEENN, BELMH AR
ARFREOBRE, LREBERZHRCER LRELLHEFT T, B
FLMZERNBREUAERKXIR. ik, ERFZMBUBRINHE!

EFRENZINAE, RETHEHAXLKELMN, TEHEM RRF
EMEERT RS S VMR, FREAER. EXEARNZRRENHEN
REFRLE!

Ao, BHERE. W, E&%. K. BF. MER, BEFRENR
EERED LHROEHER.

B LI ERLEBTR AT B 2 WA L A AR B R TK R 2
FELRARAFEE THEL, URHMZMNREERLNEE LA THRSOM
i 778

Rig
201144 A

54








