55 37 o AL 2 BB UG 3 () O
(202349 A3 H 9:00'-12:QO)

B ) ABBSEESFAAFAA, ARFLESARALKE,
2) THRAHSESK: EBFEH F=96485x10'Cmol™: L% &% R=83145JK " mol™
ManET 58 NAa=60221 x 10%mol™": Bfrifk £ 54 ka=RIN,

${1E (44, §7%) GHLsED

1-1 EBET B HEsGERHEN. GN REEMEFEMN, &% %mstﬂw&m&#m
iTHite. SHFA AnClLEA N4 Mm X GaN BLERER.

12 SREIBARSER AR, XPFEZRE Gay. 1990 F, HERGAS Ga M L EFFEFEP LT,
BETERN Gal 1P MA. ZWETEHFHARRALSEN Ga, AHFARATINGEHN, 4 FA45H Gal,
(A)HI Gals (B): —HMEMFMTARN CR D, MRHEETHHE G M I HRARTHARFHNELY
HBREHT. gﬂﬂ:ﬂﬂ AT B SRHSANBHNRAHTE Ga MENLSE, B C 1D MHEE.
1-3 Gal xﬂf‘*&f&ﬁr Ga fj{k24). ¥ Gal 5 Ar'Li

(ArZmEFR, METHEZRANS Ar) E£-18°C
MPRERAPRE, BHAKE EFEH 2/ G Q
F: EEZBANGELMBREAERE F, X 8
LR, F Y Ga-Ga B E 2145 0.028 nm. 2% Dipp = 2, —= AMEES
FF 4 Ga-Ga HREFH £ EEH IS, Hbh—RWA -

WA, FREIGa BB 8 8 F. EFiZNA. @Y EAF HEHR.

F2E (24, 46%) HEMAR

{E NH,CI-CuCl,-H;0 4 &, SRH—BRESHYMA A, FHERTIRTN aNHCI-CuClyH,0. i
14026 g @afE A, BF/KHIE 250 mL FRAPESF. CIad7: B 2500 mL #H, A 2§ 0.5% %
i Z BEE A — 57 NaOH i #, B0 2 mL 0.5%5E 8345 #E, 3 0.1036 mol L™ AgNO, #HiECRE 1),
EHRBAE, HE1952mL; Cu*HHT: B 25.00mL &%, A | mol L™ H.SO M SmL, BinE
#KI1.5g, B5FHE (KA 2), A 0.02864 mol L™ Na;S;0, HHMIE (R 3), EHFAEREMA2mL
0.5% EREH SLRELRGCRIFHRR, HE 1765mL.
2-1 SRR 1-3 fIAEA.
22 8 HREAD x 1 y B9{H. (NHCI AR 53.49, CuCly £k 134.5)

H3HE (134, &%) BKHERRR
HAFERMEERA, ERAERNREER, hatan. BE1 BRPENLSRN

B S R 5000 fEELE, Bk EpMRRENY 0.1-02 ppm, AHKRTEH ERHEHERELN
LT EFR TN, LIRS RARERAYFE— & TRE, \ERTUET LTNER.
3-1 BL Li;CO; M MnO; AEH, FEAREFE T20°C FiRME3 h, N EZBESEFHE T SHILY LiMn,0,

(LMO). f 1 mol L' B HCI ZE 60°°C 4% LMO, #H i Li'B#/EME HMO, HMO LA Li'RE
BER LMO, /5 LMO SEMEMEE LIV TIXM LS M. mik, FLIEFLa.
3-1-1 SHER LiMmO, f 5 ER. _
3.1-2 FABIALE LMO Bf, BETERRMZ 5, BeRE—TRIRE, SN FEEET Mo TSR
WEHFA®E 5HBIRMMEGEEFER. K—B RN LR HMO ME R KT THR?

RIEL R B ELE TTMIE: v REUE Z A B R K R 44

IHE R



32 FRAGLETREERTANFEL—. ERLER

HinEFE, HEsmianit, PEEREAAN—

EFLBERM-M0,, ZRMTLUEHSEOMABFiEY.
MnO, Sl AR FERRSHEARLEM PR aE

W, B 1 F12 PEYRMES 510 0.5 M & NaySO, 1

0.1 M ] LiOH. ZRL £ R AN TSR T: 1) MaO;

FREERR S8 A\ K, BEh R 1, (£8P ) LA MnO;

BT, LiMn0y 2) #HIHRE 1 fofiklilt, B35

HiF 2, FetEai2 BEATS, { LiMn0, S8 Lit

BEARE 2, s

3-2-1 AR MnO; 3 LB WMAR, 3 0.50 M ) LiCl BZETREETED
AN MnO; (4.8 mg) FIEEE, BEIERIE 1, Ea :

EE.E 5.0mA, RHTHE325s FAT MnO, R HRE TR, HATS Li.Mn 0, R8T x.

322 SHERGEFRERE 2 PHEARE LSRR,

WAl (45, §57%) PNZERAY

. [ HyPy(OH)g A H P IMA 2 A NayS;0, 7 ¥, W pH E 114, EMWEKHED 150 °C REL 17 b
AI—RHFFEAN&EAH0). AR—RHE XitH 13594, ANABETFBA-RS=ITREFHZ
BSBET, (L& Pt S. O =HTR, B PHHA AL¥EFE -8, ELETEAS AnELNSAY
HRE R ESDHER, FERRLERRTRN S, FHREPPRREASSE,
4-1 Wit S AMESE T B MER.
42 EH B MELL.,
43 SHERRSY A MLEFER,

HSE (324, &15%) WRNSTF SRNOR
FARRNITF. NO BAIDIE, H,S HRLHE. R, ENFARA,. ELEQUEFNOSHS S
RIS FR-HNHEEAMN FRALHGEN. BERABUENAREXES. NOSHS ZANREER
FOERES, ZERN-EXE-SRENEFRE.
5-1 B4E 192, NO 5 H,S MIRFMRRZEIRE. HMTREAFRESE (RETRIEAELN), TH
BEZFHEY. RALH—FRECHDPHAFRRLAR (KK 1), IREIEHARTERAEFFNSE
(REL2), #EEZMEHE, TEP-ERE (REL3). SHEM1-3 fFER.

52 BISLRM, HNO. HSNO. HSSNO. HS; HHR4LEIEMARNN, TTHNO 5 H;S FAEL.
5-2-1 HSNO(A)ZEERE H MR TFUFRBILEES K. Bl A RILAEREB)Y Lewis B19X (2414
AR,
522 REALARBEMNER, BRETEATARERN, GALAIXARSGFATRNRGE. EdHA
FARMEEROEN RGN,
523 i SSNO £5FMERRE. HhPR SSNOTERRZELNTRRERAHFEEMOT:

HSNO+HS; 5 SSNO+HS +H"  Kuy=5.0x 10'

HSNO + HS;™ - HSSNO + HS™ AGpy =-8.0 kI mol™

W 298 K T HSSNO HIBRAZ % 5K K,o
53 AEMERETFEMFXTIRAMEM, FRTOFHR: 2%, ESET A ((RuEDTANOH)™, EDTA

2

RIEIL RSB L E T M5 o RICE Z R BERL R HE 2 TR B



ALENZBRR) BEED, A NHS FAATHER, BHEAESS, METRESET B HE
A (REL 4). 3B A B (I3, EMESERPT, WA NO BRNRRLEEFE(EH=82), T4
EF, A% C, BHELAD (K5, HITHMMT, TRHOMERFHRRES 4 A: 4063,
B: 8427, C: 4193, D: 4514, REHERBAEB, C ALY, DAMEE.

53-1 EHZEF B. C. D MEEHER.

532 EHRF 4 715 IEFHER.

533 @HCHDPERMETdNAENTDES GELEEENTE $H4RNEHEY d aTFiHHA.

6 (2645, & 13%) ERERMBLEIT MXene #15
MAX iR —AXAHRRENN L BMBAYRRLBN BT, KPP M AT, V. Nb FHTEER,
X AWRE, AXAL So. Ge. SbHp ENE. MAX 485, METEAEBNTEERE, MEZEFR
RELR (TEEHS) SMEATRR ERULBERN E—EAXAFRIRRSREH, BHHF,
X MAE M EERRERNFANTEZME, A NAFSEMEMAASERFRREM—E, B1
T A TREFERE, TULSRBH-RHEREN, 5 MXene, MXene B, RIEM wit—2
50%. BES -1 RETH L &4, BARE T HhiEftd) MXene (T-MXene). Eih, MXene fHE
MEHSHATER, REN_EHHRTAKA.
6-1 # MAX 48, MfANETHEA ﬁ:ﬁ MAX 48(0). Z#E MXene E(P)F T-MXene(Q)R)H A
K. QP TH -1 PR,
62 FERLY MAX # TLALC HARAT IR, Ti BBFIAEA...ABCCBAABCCBA....
6-2-1 5 Ti,ALC. ABMER.
6-2-2 B TLALC, fE£M a= 0306 nm, ¢ =1.856 nm. § M EERAR AN DELLENDE, i+
ARG HAESENEE 4 (84 om).
623 TLALC, &35, RETLAE T EEERRANNERTL. SHEREAEELTERGFBEN T
L. HEFEN A RIFHLE L. SHARPHARRTHLFSN.
6-2-4 # Ti,ALC, 7= HF SR PEM LR, TEFEERIPHN Al B, BEZHRE5E8 Miae HE TG
(REL1), TiCift—#5 FREL, FGRLF-MXene (REZ2). SR 1502 ffbEHER, :

6-2-5 T-MXene I1EMR S48 T &%, FIFMM ZnCh 5 TLALC,7E 550 °C KB 5h, FTEL{BE) C1 sk
M Cl-MXene (BB 3). # Cl-MXene 7E CsCl-KCI-LiCl i@ 41585 Li;Se REL 18 h, AT J\?Gﬁiﬂm's Se
B Se-MXene (REI4), SHRM 3 M4 ffb¥HE.

| 6-2-6 T 6-2-4 B HF KIS BAMEIBEIN F-MXene, MEBRAELS 6-2-5 HRRL 4 2R R? WRHE.

THE 204, §10%) EdiBEPRYR a & } b
EfiE, ERDRNSHANESS S < Q
TR, RENEARRAXFHRERR. 3
71 RRENEHASFAREORES FUBHHAL, SRR
KB AAROTBNEN, CEHMERET
ABERPURNASITEERROER. AR g
BB RS TR AN E NG RN REEL
BIIRKEIRR R A BT :

7-1-1 EERRETUE RS HNRIE, MRS AKER e
R TR E e R RUZ L. C (@) BERSTF. (0) BERISTFE. (O RAK

RIEAL T R B AELE T7 Tl - » RICE 2B R R HE 2 2 B (s B



712 EREAGSRTERER, BFERANETREAGOTSS9E, BRTRANEAT —EM8
i, EERAME. EEF ATRERAOBAT CELRRIMIRHAT) ALl AR .

AT A7)y
Part =7F W

#2TEMR A AR A R T AP TS5 A[NaDn = 12.0 mmol L™ [K']a = 155 mmol L,
[Na']s = 145 mmol L, [K'ls =4.00mmol L™, i+ 37.0°C TR EMRMMEL (EAERN).

7-1-3 TR, RIENEHESBREARRY, REHREAR

Fiis, Ragigm 7-1 P2 ER. AdMRERGETRABEERS *ﬁg&*ﬁ&*‘? E
By RED NS RRND), T RAEILE. bl RiEHF D(um®s"y | n(cp)
AMEIEHRR, H1E Stokes-Einstein #78, Hd = ksTi(3nnD). I 0389 | 718
th o HERREER, n RS o 1ep=1x 107 m ™ kgs™). 0281 | 985
20,0 °C TR A TR FSHES Hih b9 5 ROR S mts BT, 3 0.188 14.1
BREB(ESAKRERER). 0.146 | 208
7-14 B 725.6 mg BRAT(RM 786.1), W& 1.000 mL FRAHE 000 | 335

KRB 10,00 L S, BB IP A 112 x 10" D RRFEEIRL

4% 100 nm, B RAAFES FHRAT RAK, HENRENE

EHESFOBHEEE: A o),

72 EBRARTEETEN_RARKE, 2M(MHE) = D(ZFH). pH=1758, HBE-RIURKEE 15T,
30°C, 0 CTH TSR K =56x10". BR-EERMBFESHEFHEAFTR.

7-2-1 $H37E pH = 7.5 10448 37.0 °C F= R R MR MEBUR R ZECR L k) mol ) 53R JK mol™),
7:2-2 $EAR N AR ESNRNERARNRE, W ER-REEHELARE. ’

THHEIEE.

Acy ZWEXE, Bni FECEFE); Bu: TE: Cy: FTE: equiv: Hiii Et: 3 Me: FIE,
OTf: =W PREEE, Ph: 32, R. £, TBS: (BuMeSi-; THF: [EBER; TMS: =FIEREZE,;
Ts: X FEERRCE.

o 8 ANLADELXIEEERN 274, & 10%)

| NEA S ESSHRAETANHERSENRE. MER 567087 MERGEFRERRE,
8-1 FEAARNETH T HREEK?

82 24-R-MNBEEREKPEAEECRTH? SHENARA-RER, 24-X-BN pk, RHEE
BAE?

83 (EAZSEN¥-246-SHEXRTAFERPERMRNHERLRAN?

84 ZEZM. ZRME. NN-ZPEZREPSMEAY o ERERE?

85 MEAAIMREPB G FBREEX?

86 2-F-S-SHPEMIESZRWZ NN REERIE 25-RERRAE . B4

87 FRGFIMBMIILRE SN —SEEN. Et RCOOH MEITH MM LEMN R AAGHR
(B T o S B S R T RSB

RIEAL R R BT M5 4 o RE 2 BOR R HE A TR R



8741

PPhy, CBrCl,

872 CyN=C=NCy

873 (CH:COXRO

874

!

(9,

b
o

875
G

N™ "¢t
!

|87

gy m

09 B ANARAEEE @95 & 12%)
FHARPROEFEETA LS EHE. DRAFNTHERES, REINRA
9-1 EHUTAMULRRER Y AR BHEHR,

CO00!
PO o
2 i/
92 BEFRLAPGESTFALEAE)AEENSRNE. MTHNEEY C ARNNEBERALE

#) E (e AATR T YIRS BRiE R IR RS RIS RAN > 10:1). BE/S, E FTLIZE ZBAER T 4057
fii G171 G2,

Hz0z, NaOH

B

B % 1.~ THE &
2,(CHyCHC0)0
MeQ OMe IHOM
c 1
O,
c3
Br. [CHHIBB'OS ]
OMe

G1

9-2-1 EHFH D MABEHR, FHETLER T EB-HEERMELNS R LHH ).
92-2 1 D HE MFEHIERTFRARFRE2N?
9-2-3 EHFKMP(AHEF OIBHENER, FHHH G1 PENFHEP L BEE,

9-3 IBEFFULAY HIE Lewis BLARLTE R 1 81 J H4L578: BTE Lewis REERTH
7%, LA J BF;ELOBHEEA¥AK; T TMSOTIRE{LTFRIN L.

LA [II [J] Kor L

CoaHzNOyS

9-3-1 HEiBEL F{AR, BB EE 17 J B KL HIsEaS (ARERARAATTHATH
8974, KERRFEATK, LEATHFHETR).
9-3-2 f@iik I {AI7E BFyELO L TH=HA K.

e PE AL RS TR A

PR R TR KR T S



BI0E SASR 2745 & 13%)

TR T8 (ARC) MZ AN KN TLA LA 25 FOIRRIER,
10-1 WFRRSBRAETF ARC HSAARE (ASG FBAKTFRERH, ENEAaEm), BHLRRS
RBMEM. N LR O B,

ASG

A

102 RBLLEMR, @i TFHARNEEHSHAERIELS).

SJ? sBull Pen @ oquiv) H0

H” siMes 2) NaF
103 {EUL B R, EHRNT~HHNB=1RERHNEHE (ERILELS).

TBSQ ?OHQH oTBS
BnO._~ A 0Bn

104 3 ARC SERSHIRREH A REAG A, WLl—@RIEmEdSONF AR (0T BAR).

u
o :s(,,',,‘s( (& : HossA
é | Eae] = TBS, q R dj
THF THF

-78°C.05h -78°C,0.5h W orss

. ASG OSR,
(f>\m i . B & E’I\/kn'

U~ siRy

104-1 SHPEEP. Q R R MHERZN (FERIELE).
1042 HEF S -V RS —DREFRER>H.

HO ssA HO s HO s’d

Ct?

105 SATAEZMPREDN: 2) ARRHAE: b) BARGE: o FHRRBLE.

H ‘oTtes
s

FRENSRIENETEHSENE, ABPEHSSHEERARARR, ETATEEH, FREH
IR EEARIRNS LR, IRR, BA, SE0%. ANEEISREAT 203 F9A838 14005
9 A 10 B 14:00 ZE www.chemsoc.org.cn RIS 2375,

FIEAL R RBE L E TG » REUE SR G R R T E S



537 B EAE AR EIHESEER (Cremy 1.0)

ARELERE Chemy WERABAFIfE, REHES R, BRIUBFECELHE.
LGS HEASEE SRS SLRE, B4 1005,

BIE (44, 57%) BREHLER
11 RS ET bl R RSS9, GaN REEMESEME, BEREEEAHE
HAEFETHETAIE. SHHE ArCLBESEREZIR GaN fifbE iz,
1-1 2GaN+3Ch — 2GaCk +N, (243
12 ERFEAREERSRS, HPFE_RME G 1990 F, HERFHERS G MLE
FRPBBELLIE, FETERR Gal BIFR. RS EE ERTAEAEN Go, BEH
ME BRI, T R 5H Gadd AV Gadle(B), — & X HIHEF S55/% CF1D, Fie
PAETA9E Ga M1 T HREARFHER FHHEDHE 8 7. SHRE A B ARFS

A AT Ga BIELE, B C 1D A1,
1-2 A F[GafL (GG (FEHER 1 4, BlkE2 )
B A[Ga W GaT(Ga™Ts] (9T 15, BkE24)

2

(& 14, FATHEGHE)

1-3 Gal FA T EREN Ga MLEH. # Gal 5 ArLi(Ar EIEFT, HEPERTHE
B Ar)E-78°C FIFREE R AR, BEIREE EFEE 2 D Ga BT E EZBFHS
S5&BWRNBEISEF, X SEAEERY, FHH Ga-Ga RE L E $5Z 0028nm, XT
F o Ga-Ga BV H5 L EAR S, Eh—FUWSIAA, Fo G HERE s aF. £
TizU&E, B EMF g,

Dipp
Ar= CH: CHy

Dipp

(Na*);

Ar' A
& Ga=65 Ar

(F24, FirAWRASHEEFM 14



B2 (124, 5 6%) HEMAR

#E NH,C-CuCL-H:0 fR R , 456 H— ik EEMF A, HE A FT R 4 2NH,Cl-CuCly,
REL 14026 g & A A, BT AKFE 250 mL FEMFEE. CIoi: BE 25.00 m]
AN 2 1 0.5%54 B A 2.8 B U — B NaOH %, B0 2 mL 0.5%E 81, F 0.1036
mol Lt AgNOs FE 2 (RBE 1) BEHIIHL G, H#H1952mL: Co> 247 58 25.00 mL
R A Imol- L HoS0, 3 SmL, BAIEFKI15g, BOHMNE (RE2) . F0.00864
mol L Nax$,0 it 2 (RIE3) , EfREHEIIIA2 mL 0.5%ZHER, BEHEE
EEBIFHEL, B 175 mL,

2-1 SHRAR 1~ 3 Kf R,

21 R Ag+Cl — AgCl 24)

B 2 2Cu2 +4T — 2Cul +h (24

REE 3 T +2805% — 21 #8065 (24

22 B HEHE A B x fy . (NH,CLRE 5349, CuCl 2 134.5)

22 W e Agh, Cue 05T~ Si0:>

NI 1.046g A H:

n(CH)=nlAg')=0.1036 x 19.52 x 104 =2.002 = 102 (mol) (1 %)
A(CU)=n($0:) = 002864 x 17.65 % 103=5.055 x 10* (mol) (14

I N(CLYN(CU>) = (2.022  102)(5.055 x 10%)=4 (145)

WHE 1 HCu Mr=@-2)1=2 (14

T M = 1.046/5.055 x 103=206.9 (14}

M y=(206.9~ 5349 2~ 134.5)118016 =2 (14

A % 2NH,C1-CuCly 2H,0




S (I35 o 8%) WKARENER

M BT E M, R RAEENEERE, WIRAAEREMN. BET, ke
BAEAMMEREEN 5000 FLAL, (EMEKPENEERERS 0.1 ~02 ppm, MEK
REEE EHENRREN LT TR, L SRR E ARG TR
W, RILFTLLET LiMTER.

3-1 LALLCOs F0 MnO, BIREL, FMRESEE ROCTELES b, WEZRFNTEIES
A LiMnoO,(LMO). F 1 mol-L-4 7 HCI 7 60°CAEE LMO, SE S LirEHR/EFE
HMO, HMO BILA Lt RS BAE MK LMO, #R/F LMO SB{ER MY Li- A3 Livg%.
e, BT LAUERRALIE.

31-1 SHAEH LiMn0, B2,

31-1 2LipCOs + 8Mn0; =4LiMm0y +2C0, + 0y (243

312 FERLIE IMO Bf, REFRERER2ZS, BLRE—PBIRR, ZEIRESHEF
o Mn BPPEENAT B =, 5B R R E g X — B R R B E # HMO
B SR AE (T

312 LiMmOy+dH* =214 + Mn®* + 3MnO, + 2H,0 (24

BT ERFARST WL, E—BIRNE EHBERN AMO BEERIEHER (15

32 FHekEFEREBRTENTEL — RO MERENEN R, REEH I EaT,
RlE XIREF BF —HTLE LT 1-Mn0,, 2 FLEF] LAEGHEIE FIFE B F 1 « MnO, B4R
i PR T AE AR S D e S R R A ARRR A, AR 1 12 PR AR R AR 0.5M B
Na80, 1 0.1 M § LiOH. ZEAZRENTIELRINT: 1) MO, FIEREBENEK,
BREVEER 1, KB ET LA MO, ST LiMmO,: 2)560 i 1 A KEE,
REhEE 2, A EER 2 BEATS, # LM, PE LA RE 2.

ik

HhFEEREERER
321 HHFE MnO: 3 LB HME, 15 0.50 MY LiCH EEE A MnOo(4.8 mg)BElE =,
BREVEYE 1, HAERERESOmA, BT F 325 s 5 RH MnO, B EARETE,
FBE LiMnoO, o AT x.
32-1 AR R ¥Li* + 2MnO; + xe =LiMmO, (14)
WETEREBETRA: a(e)=/t/ F=1684 % 105mol (24)
25 5 S8 MnOy BPHIRATE R : n(MnOs)= m(MnO2) / M(MnOg)=5.521 x 10° mol (143
EILE n(e)/ AMn0y) =5/ 2 ET43, x=061 (24
322 S bk iR RERE 2 PIHRAEAR L AR SR .
322 [#f: O+ 2H,0+4e =400 (14
PE: LiMnOy—xe =xLi* +2Mn0Os (14)




HAHE (45, 5T%) PHBBEAN

T8 HaP(OH)s KIFR PR BT NaS:04 310, (8% pH & 114, EEEAHESD 150°C
R 17h, BE—HEREENEEAAT0). AR—RL, NER 13504, ANHEFB
E—REZAPETHEHREET, AP S, O=ZFIE, B PHF PtALERE—
B, BAUFETFHA S A P SR EN S RS TIER, FREAGEERET RS

S, T PePofEfl S-S f.

41 B EASFHEEET B AR,

41 EFESEHS B, BFEs-S#, FILeE s msos 4
BEEEF B f1bE R AP6S(80:),1-

& PeifrA i, W z=2r+2p-12 (1400

T 2299 x (2+2y - 12) + 3 x 1951 $32.07x+ 80.07y=1359.4 (1 %)
FIFG, Zx=T0, Fy=4; L BHIHERAPES(SOL]'S (15
ARBAT(EE, PR\ E AT 6 Bl BAFIFE AR, i EE3EEY (19
HOEE PR RERAER, M =20+ 20-6 (15

T 22,99 * (2x+29-6) +3 ¥ 195.1 +32.07x +80.07y=1359.4 (1 4
FiRB Lx=20 F y=6 KB EEERAPESASO)® (145
RRATES, PACATEL T4 B AAERRER, Fa8E.
i B B RAPLS(S05)5]'

42 BY B BEHR.

42
0s8 30, 10- T 1

P "B
0635‘ NS0 4
oS S0s 349y

4-3 SHAERREY A FHLETER.
4-3 12HP(OH ) + 1 TN&28,05 + 10NaOH = 4Na o[PSy S04)s] + 2NaxS0, + 53H0 (3 430

P (24, 4 15%) MRNST MAMRR

FAERAGF, NO 258/, HS R BEE. K, FHH AR, £EHERD NO
A1 HS GRS WASENHEERNEFESRE. SREETRNABEXER.,

NO 5 H,S 2 a8 LR R =% B4, ZERM—BXE —LERNEKEMA.

5-1 R 194, NO 5 HS FIRRBZEEIE. AT RAFHEESRRE MR
bR, FTLEEISRTY. BEEA—FREFYh HBFER AR (R 1), TR
BHAKSHERSTH R (R 2), FHELNIE, T27EhkE (B83). 5

WA B 1 ~3 B,

51 BB 1: 2NO*2H8 =No+28 2H,0 (24
BB 2: ONO+HS=N0+8+H0 (24

B2 3: 2NO+6HS =(NH.S+58 +2H0 (25



52 HA KL, HNO. HSNO. HSSNO. HS;ZiREIMIREILBIM, FHNO 5 HS
fERFE.

52-1 HSNO(A) TR HRIRE FIRFMALZRAR. BY A REIUEHB)HT Lewis 4
HOR(E A RAE A K).

521

C&245)
322 RE A ERBEEOHA, EREIRET AR, HFUEEIRAREFTAN
atk. B A A SR EREN.
522
i v
~ P Ss. 2Ss
0, MyeSy  HorSsy 0Py o1 ay
523 s SSNO25FMEMEAFE. KPR SSNOBRBEMITRREFEAAEE
B

4

st 8

HSNO+HSy —SSNO- +HS- +H*  Ky=5.0 x 102

HSNO +HS;” — HSSNO +HS"  AGp® =-8.0 kI'molt
it 298K T HSSNO MIBRAE B %3 Kao
5-2-3 Kin/® =exp(-AG®/RT) = exp(8 x 10%/8.3145 x 298) =252 (2 43)
BRI HSSNO — SSNO™+H' K, =Kiy/Kp) =50 % 102252 =19.8 (2 4)
53 AEMEBETHEMATIRNER, FRTOTHEA:. =4+, E48T
A(RWEDTA)OH)>, EDTA AZ RN Z.BAR) AT, JOA NaHS #7E e, BiRE
HESE, METREEETF BAER (RE 4. 758 A B BER, EEESERE
T, AR NO AR R B i (pH =82), RO R, ABLAC, BELAD (BRE
8. EBHTREST, HEENISETHRESANA: 4063, B: 8427, C: 4193,D:
4514, WIEWERM, CRiHE, DAL,
31 SHEET B, C. D AR,
53-1 [(EDTAJRuSSRu(EDTA)*"  [RuEDTAYNO)  [Ru(EDTANNOS)P (&2 %)
532 SHAR 4 1S AT 2.
$3-2 4[Ru(EDTAYOH)> +4HS" + 0, =2[(EDTA)RuSSRu(EDTA)[* +40H" +2F0 (2 4)
[(EDTA)RuSSRu(EDTA)]* + 2NO =2[Ra(EDTA)NOS)* (2 %)
$3-3 B C D PE&RETF ¢ EE N FHORMUE FE T )P REN G B
FHeA
533

-H- -H- -H- -H- -H- +(%297‘-57L1§E14%1§%?19M



FH Q65 &13%) BREMBULHA MXene S5

MAX HRE—KERARRED ML BECYREMDEEIR, EP M B T V. Nb %51
FELE, X AHRA, ARAL Sn. Ge. Sb%p BLE. MAX Mg H, MEFRA
HEMHEEE, M EZERREHM(EEES ) SHEATERAEFLEEET)E &
FREFHBHR=ELEN. S0P, X HAE M EERBRRNFE \EEERS, A
W e 538 M BEHEATEFRRRT BN —2. BREH A TRERERE, TUSE
B —HHERE, #8 MXene. MXene B, BINEMUHE—F 5ER. BES-1H
WETIE 1 E4, BRRE T LA MXene(T-MXene). FEil, MXene B RAED
¥ EFTRE, BLE EM RS,

61 & MAX fh, MM A BRTFHES 7, SH MAX H(0). =% MXene E(P)f1 T-
MXene(Q)RIERGER. QF TH-1 4w,

61 0: MiAXnis P: MXgrs Q: MXo Tz (% 24)

6-2 FBEAY MAX 18 TLALC. 0B A T &R, Ti ER1HEFIH 28 ABCCBAABCCBA .
62-1 Sl Ti,ALC. S BIHT f

62-1 2 1 THAIC, (2 4)

62-2 T4 TLALC, SHIZH ¢ =0.306 nm, ¢ = 1.856 nm. #§ M 25 HA R ALET )\ IR {1
AENEE, HEEEATHAHEEENERE SN nm).

62-2 — A NEEBEER = 2a/V6 = 02498nm (2 4}

MTFE): d = (c—4k)+2 = 0.4283nm (2 4)

62-3 TLALC, 9, BRREFAE T EEHMABAMABEFR L. FHEBESEELT
W B EMT T £, MEFETE AT AL ISIFDME c L. SHEMPHERETFILITS
.

62-3 (1/32/3,02979), (0,0,04327), (1/32/3,0.9326), (0,00.7981) (% 143}
S(2/3,1/2,02979), (0,0,04327), (23,1/3,0.9326), (0,0,0.7981)7°H]

6-2-4 4§ Ti,ALC, 7£ HF JF 85 438, It 1 R R h i ALR, 58| Z 44519 89 MXene
HETC. (REL1), TLC#E—#5FRE, BRF-MXene (RF2). SHRM 12
HEFTER.

62-4 I 1: 2THAIC, +6HF =2TisCa+ 2AIFs +3Hy (24)

L 2: TisCy+2HF = TisCFa+Hy (2497

62-5 T-MXene RI1£/E S T H VAR, FIRBER ZnCh 5 TiLALC. 7 550°C KR 5 h,
FILASE Cl i BT Cl-MXene (REL 3. ¥ C1-MXene % CsCl-KCI-LICHRS 155 5 LinSe
LR 18 h, ETEABEIRER Se #Y Se-MXene (RIL4). 5HREL 3 M4 fLEHER.
62-8 U 3: 5ZnCly +2TisAlCs = 2TisCoCla + 2A1CH +5Zn (2 43)

BB 4: TiCyClo + LigSe = TixCoSe +2LIC1 (24)

626 3T 6-2-4 ) HF RIZHHLEBEINT F-MXene, BT RES 6-2-5 HRBL4 LMK
62-6 TgE (142

F5Ti 2 MBEERAAT Se 5 Ti & ss, BEEEASe BRTF (149




BT QA &10%) EMEEPIHDR s Q b
Edrfkch, SRPIRAEHMIAET SR EEHE 4 =

*. MENEORRRERPHEEAR. '
7-1 BfEs FERAFREMBIES T ENE,

LS B R AR R, BRI T o

BERPURTARE AR LGB, AT £ %?ig
AR TR B S R R AL R :’f
TSR HIAE R i 2T BT GYRET () BB . (0 RURH

T-1-1 {FRE B RS ETE, FREAM ARERP ST R BB B ER.
T1-1 BEER A FREERERE, BEEEMREER, HERENET AEREMNHER
F1, BEEET R @ (243

7-1-2 (EEIRE R AL RIBE R, BT R NS ETIRES RTINS, &R T EF L
TR T — B S =, WA AR T AR TR (e SRS BB E)
AR ST HAR

R [A™1,

nF [A"'}

Py =

A4S T 4R BT R4 LSBT B F AR F R 0[Nt s = 12.0 mmol' LY, [K*ly = 155
mmol-L!, [Na‘ly =145 mmol-L, [K*]s =4.00mmol-L-', HE& 37.0°CTF I FP2H B AT s {3z

(T IES).
712
RT, [Na* ls _ 83145 Fmol K x 273,15+ 37.0)K | 145 mmol L =
P = = I < = 00666V
nF[Na' 1% 96485 C-mol 12.0 mmol L
(24
RT, K'y 83145 Fmol K ' % 27315 +37.0)K | 4.00 mmol L
B = il - I - = 00977V
UK 1% 96485 C-mol 155 mmol-L
(24

BEEFRETAARE, WMo=py,-+0o =00666 V+(:0.0977 V)=-00311V (14}
71-3 RS, BlEWERS SRS BARE, ZEMEAERE, KM 71
ZEFrR. B &R R R TR R T B A B SR (D), TUHESE
Hiife. QB BEHEMENENR, 88 Sokes-Einstein T2, B d=keTi(3myD),
B RIEREER, ¢ RERAEE(RM R cp, 1op=1 = 10° m'kg-s'). 20.0°CTREIFAE
RAET AR SRR O B RRIMG RN, TERER(EEHIENEEEE).
Fo6 R R R RIS B I B B R
D (umsY | 7 (ep)

0389 7.18
0281 9.85
0.188 14.1
0.146 20.8

0.091 33.5




7-1-3 4 Stokes Einstein IR FET43 D=keTV(3nd) * o', 581 D 0 ! 2Lki4HH.

[ Dms) [ 389x10% | 281x100 | 188+ 102 [ 146x 102 | o1x10% |
[rmskg) | 139 [ 102 | 708 | 481 209 |
TR ME, B8 D=[270 x 10*5%(m-kg":s) + 8.61 x 10°%] m2-g", r=0.9979
18] KeT/(3nd) =2.70 % 1075 Tt (243>

d=13807 x 102 K- x 27315+ 20.0) K/(3r x 2.70 x 1075 o) = 1.50 % 10:8m =159 nm (2
9

7-1-4 #RER 725.6 mg e s F(E 786.1), &AL 1.000 mL f5/F (0K . B 10.00 uL iZ%
B, WERBEE 112 x 109 MR EME, BEH 100 nm. BESTHERAE S FHRR
TR, HEMRRES RIS T OEAEEEM: D).

T-1-4 B KR 1 1 v 2

0=725.6 mg/(786.1 g'mol % 1,000 mL) = 0.9230 mol-L-* (14

B B IR A B & F AT Ae S T 5D

N'=0.9230 mol-T: #1000 L < 6.0221x10% mol / 1.12x104 =4.963 x 10° 1+ (1433

JER BRI A A4 = (100 nm)P =314 < 109 m? (143)

BT EF MR EREA TR S FAHRE, A ARERS FENEEER

Tl e e S TR Al 4 F B0 AR B B

4963 % 10%2 x 3.14 % 109 =1.580 x 1018 fme? (14

7-2 EEARFRETEN - RUEN, IMERF) =D(ZRME). pH=75f, WEFZ_Rk
RRITE 15°C, 30°C, A0°CTFHITHE®EHIIA KO = 5.6x10°. Bl R M AT 55
SREEX.

7-2-1 #EE pH = 7.5 F{KiG 37.0°CTF —REE AREER BT (B kI-mol) SHE(E
Kt mol .

721 BT RE-—RREASESHESSRELR, F:

In(KaiS/Ka®) = AHBIR * (' = Tv'), EERAFHLRE, B8 AH.S=0 (14

T XE AGn® = -RTINKS = AHL® — TAS,®

M ASy® = RInK.5=8.3145 F'mol K™ x In (5.6 x 10 =72 Fmol K- (24)

&1 Gibbs-Helmholtz FFAE d(AGnSITYAT = -AHnSIRT? LA AG© = -RTIKE,

& dInK-S/dT=-AHLS/RTP =0, # AHZ2=0.

7-2-2 JEH SR R4S IRED ST R RIMIRED R, RRE b R R LA RE .

7-2-2 RERMIE (19

EER_FT, SRNHSREAIKST, ATSEREY (14

BEHESES:

Ac: Z.Bi; Bn: FECETE): Bu: T#: Cy: HOE: eqive %8 Bt 28 Me:
P OTR =S PHELE: Ph: F&; K. fif: TBS: BuMeSi-: THF: [T TMS:
ZRERE, TS: MWPRMBE.




538 FHLAYEXARERRE Q74 & 10%)
A §1 E 8-5 Brig MAUH TN R GEEE. JTE 6 10 8-7 MRk AT
.

81 FH A EF RS FEREEL?

81 WEBIRFEELR (142

HFARFAHIMFANC =R PEARSRETE, BT ENERESRERRET AN
B TIFEARF 4 RE RS E I IS BT, HAT MBS R R R,
HTERE S T BRI K (24

82 24-RHNMBREETKPEREESKTE? HEFKRR-FTMN, 24-% =8
Bl pK, RIEEERF &7

82 EECKPE (1 9), ECHAFREER, T2WRBERBMsFRER, BiL
24-RMEECRPERIETS (1 7)

pK. AT (1 ) BT ABRMEET BERT— PR R FER, TERERET,
B E R AT TS, 24-2 WA BB A E, T 24- R _FIHE T REEA
W pKFE (140

8-3 (QEAZGE)-F-24,6-ZIHTE A FRIEF T PE RIA AT £ 7

83 g1

EHFQEAZOE)E-2A6- = BEAN z &F, HAEKETH HOMO SUEmRiiEHER,
WRETERT, FTFELTRA Q4

84 ZEEZE, ZBHE. NN-ZREZBREFH NS o BBt RR?

84 ZEE (14

HT L BT #HCL<O<N, BE=MEAPPHERETREANZHE > ZBIE >
NN-ZREZE, HZBRN - SBRERE 20

8-5 fitue flA EHERE R FIBREELR?

85 WP BIRFEE R (142

FREHETES N-H P EMEARIEIRE T —#% N-C R E0ERie, Hites NEFAE
AR B F A, EAEEREELR (24)

8-6 2-F5-ZHRFEMES Z BB ZBNF RELEL 25 —HMERGE. AHL?

86 ZEFEAEBRESRETHY, FRETRAEESRET MSHE AT IS BT
R B -FS- =R PERLETMRET, EHRESTREMAEE Q4

8-7 TP B R FR P % M — S (L. B RCOOH #EAT S EWANE(LE
ETe I8 A (B T o Sl R R AR A

8-7-1 PPhs,CB.Cls 8-7-2 CyN=C=NCy 8-7-3(CH:CO)0

874 375 37.6

i L
o Ao \

N IEEN “




87-1 87-2 87-3

o 0 Ney 0 o
RJ\C\ 14y RAO NHCY (1 43y RJLOJ\ 148
874 875 87-6
5 ) L)
RJLN’\. oS RSN @
" om (EP S

Bom 94, & 12%) FHARBERE
BERE R AR T B AE R, XEGEEMT FEES, REINES.
9-1 BHETHAMEMEREEFH A 1B F14515=0:

cl CO00H
\©/ o e H,0;, NaOH
3 =

SOPh SOPh
v
0 0 (&24)
9-2 BEFENSYIIBEMA EAERIEE)REENE RATE, 0T HIBIERY C AREH
EEEFRANESWE MK B AR F IS BB R RE T BE >10:1).H5,
E FJUATE Z. BepT 1R R T Hefk 2 K G1 A G2.

%1

b
Q SeirtsiZ
Br 1. A THF . “T T X
2.(CHCH,CO)K0 TMSCI, ELO
-78°C-1t
2.H0" HOAC

F
-—
Ci4HigBrOs




9-2-1 B D B3 R4 =, FRIMIH LR T = B PIE AR AT B T 549 =L HENFT),
92-1

MeG OMe (1 s
Eaaskit 2 PEMER AT ETY (F14)

922 8 DE EMEUEERTHAERR MK

922 3310 EHFRR (24

9-2-3 Bt KB PE 1K F QST e, FEM G1 P=PF P LiEHgHE .
923

®) 44y, RESHIEMN2 5

Sy R RASH 14

9-3 REREMAW HTE Lewis BYLAYEMLT R EE 1 F1 J S R4 ERFERT Lewis
BEBARTRMNTY, LA A BREGO B EEH08 K: T TMSOTF LTI L.

9-3-1 fRHELLL(E B, e ePEE | A1 J BAHIK AN L 89S R M m R B EIX
TRFA TR, KEERARETR, LEATRALTIH).

LA [ i ] [ g ] Kor L
CoeNOrS

9-3-1
MeOzC. o MeO,G
b MeOC, ANTs
A OH
MeO. $
= g
oy, MeO' MeO N

OMe OMe
(F240

93-2 kAT BF EeO LT EIF 14 K.

9-3-2 fHt: TMSOTF, BFyEeO SEMSEAHIED EHARUEIHREST, BRAT

ZEIA (249



BI0E Q14, §13%) SASRRN

FUF S T BARC)M S A 4 R RE AR S HE R4 F B RIER.

10-1 0T ZRISWEET ARC HIBES FRASG ABAE FREZER, B REERTD,
SR RA P EE My N B O 185

o,
ASG [

e ASG OSRy
Py M N o
Li“ SiRy E R!

10-1
e
OLi ASG ’Z—j!i SiRy
R‘J\/kgvk‘ R ASG R ASG (%34

10-2 RRLLEER, B TFFIENEEFRERRERIELE).

)5? PBuLi I/\ (2equiv) 1) H0
Sj\ 2)NaF
Siles
102
HQ O r{‘rH
AOCA am

10-3 fRLLLER, BHEARNT YT =1 MRS SEHR(ERILELE).
T8 <s\s OH (=)H<S\s oTBS
- 0Bn

TBS (F24)
10-4 13 ARC RBEMEEES RS &, B — LS EiaFins 8200 T BF=).

) P))
~geNa, g g3
>

-
o i i e
i ke
P Q R
JOF THF
-78°C,05h _78°C 05h

M ores

10-4-1 SHPEFE P, Q F R B1EHRERIERE).

10-4-1
éf/k/i
. (F24r)

oL —‘ ko

O

G m &



10-4-2 $IHi S ~ V P EIE— DA R AT B,

10-4-2 T (349
HO § 8 HO R} 5 HO ] S
H bres H bres A bres H bras
s T v

10-5 S AT FEZEMXRR: oWHRINE ERFGE oFFHRIEMNE.
10-5 byc) (24, Wikin 1 &, EWREF)
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