


1.ѿ ῒ̆ ԍ̔ Ҭ

ⱴ╕̆ ⱴ╕ 0.1˿͘

10˿̕

ⱴ╕ҹ ῒ̆ Ҋ̔

ῒҬR1ȁR2№≢ҹ Ҍ C Si R̆3ȁR4ȁR5ȁR6ȁR7ȁR8№≢ҹ Ҍ C1͘ 6

ȁC1͘ 6 ȁC1͘ 6 ȁ ȁC3͘ 8 ȁC6͘ 12 Si1͘ 2 Ȃ

2. ≠ 1 ῒ̆ ԍ̔ R1ȁR2ҹ

R̆3ȁR4ȁR5ҹ R̆6ȁR7ȁR8ҹ Ȃ

3. ≠ 1 ῒ̆ ԍ̔ ⱴ╕

0.2˿͘5˿Ȃ

4. ≠ 1 ῒ̆ ԍ̔

ⱴ╕ȁ ╕ ῒ̆Ҭ ҹΈ ȁΈ ȁΈ

ȁ ȁ ȁ ȁ ȁ҈ ȁԋ(҈

)֒ ֒ Ҭ ѿ ̆ ╕ҹ Ә ȁ Ҙ ȁ

ԋ ȁ ԋӘ ȁ Ә Ҙ Ҭ ѿ Ȃ

5. ≠ 4 ῒ̆ ԍ̔

ҹ0.8͘1.5mol/LȂ

6. ≠ 1 ῒ̆ ԍ̔

ԋ ⱴ╕̆ ԋ ⱴ╕ҹ ֒Ә ȁ Ә ֒Ә ȁ ף Ә

ȁ Ә ȁ ԋ ֒ ȁ1,3-Ҙ ῤ ȁҘ -1,3- ῤ ȁҀԋ ȁ

ԋ ȁ҈(҈ )֒ ȁ҈(҈ ) ȁ҈(҈ )

Ҭ ѿ Ȃ

7. ≠ 6 ῒ̆ ԍ̔ ԋ ⱴ╕

1˿͘3˿Ȃ
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[0006]

[0007] ῒҬR1ȁR2№≢ҹ Ҍ C Si R̆3ȁR4ȁR5ȁR6ȁR7ȁR8№≢ҹ Ҍ

C1͘ 6 ȁC1͘ 6 ȁC1͘ 6 ȁ ȁC3͘ 8 ȁC6͘ 12 Si1͘ 2 Ȃ

[0008] ᴨ ̆ R1ȁR2ҹ R̆3ȁR4ȁR5ҹ R̆6ȁR7ȁR8ҹ Ȃ

[0009] ᴨ ̆

[0010] t r i s ( t r i m e t h y l s i l y l ) m e t h y l - [ t r i s ( t r i m e t h y l s i l y l )

methylphosphanylidene]phosphane

[0011] [[(amino-trimethylsilyl-trimethylsilylphosphanylidene-ê5-phosphanyl)-

trimethylsilylamino]-dim  ethylsilyl]methaneҬ ѿ Ȃ

[0012] t r i s (t r i m e t h y l s i l y l) m e t h y l - [ t r i s (t r i m e t h y l s i l y l)

methylphosphanylidene]phosphane Dichloro(pentamethylcyclopentadienyl)

phosphineҍTris(trimethylsilyl)methyllithium └ ̆ Tris(trimethylsilyl)

methyllithium ChlorotrimethylsilaneҍTrichloromethane └ Ȃ

[0013] ⱴ╕ Ҭᴨᾢ ̆

֟ ԍ ̆ ѿ ̆ ⌠Ḡ ᵬ ̆

ҍ ̆ └ ̆ ғ └ԅ

Ỳ № ᵬ Ȃ ԍ Ḡ Һ №ҹ ̆ ԍ

ᴰ Ḡ ̆ Ḡ ̆ ҊḠ

⁞̆ ҍ ᵬ ̆ ῒΐ ⱬ ׆̆ ԅ

Ҋ Ữ Ȃ

[0014] ҉ ⱴ╕

ῒ̆ ԍ̔ ⱴ╕ 0.1˿͘10˿Ȃ

[0015] ᴨ ̆ ⱴ╕ 0.2˿͘5˿̆

№ Ḡ ̆ ᴆҊץ Ḡ Ḡ ᵬ ҹҺȂ

ԍ0.2wt˿ ̆ Ḡ Ҍ ̆ ᾟ Ҍ

⌠ ᵬ ̕ ԍ5wt˿ ̆ ᴪ

֟ ̆ ῤ ⱴ̆ Ȃ

[0016] ᴨ ̆ ⱴ╕ȁ ╕ ῒ̆Ҭ

ҹΈ (LiPF6)ȁΈ (LiAsF6)ȁΈ (LiSbF6)ȁ

(LiClO4)ȁ (LiBF4)ȁ (LiBOB)ȁ (LiDFOB)ȁ҈

(LiOTf)ȁԋ(҈ )֒ (LiTFSI) ֒ (LiFSI)Ҭ ѿ

̆ ╕ҹ Ә (EC)ȁ Ҙ (PC)ȁ ԋ (DMC)ȁ ԋӘ (DEC)ȁ

Ә (EMC) Ҙ (MPC)Ҭ ѿ Ȃ

[0017] ᴨ ̆ ҹ0.8͘1.5mol/LȂ

[0018] ᴨ ̆ ԋ ⱴ╕̆ ԋ ⱴ╕ҹ
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֒Ә (VC)ȁ Ә ֒Ә (VEC)ȁ ף Ә (FEC)ȁ Ә (DTD)ȁ ԋ

֒ (MMDS)ȁ1 ,3-Ҙ ῤ (1 ,3-PS)ȁҘ -1 ,3- ῤ (RPS)ȁҀԋ

(SN)ȁ ԋ (ADN)ȁ҈(҈ )֒ (TMSPi)ȁ҈(҈ ) (TMSP)ȁ҈

(҈ ) (TMSB) (LiDFOB)Ҭ ѿ Ȃ

[0019] ᴨ ̆ ԋ ⱴ╕ 1˿͘3˿Ȃ

[0020] └ Ҭ ᶏ̆

└ 4.5V҉ץ Ҋ ᵬ ғ Ҋ

ΐ Ȃ

[0021] Ҭ ⱴ ⱴ╕̆

̆ ῒ ׆̆ Ҋ

̕ ᶏ Ni Mn 4.5V҉ץ Ҋ ᵬ̆ ‗ԅ

ᾟ ᴆҊ № ȁỮ ῃ Ҋ

Ȃ

附图说明

[0022] 1ҹΐᵣ Ҭ ᶏ LiNi0.5Mn1.5O4

Ȃ

具体实施方式

[0023] Ҋץ ΐᵣ ᵬ ѿ Ȃ

[0024] ᶛ1

[0025] ᶛ ╕ȁ

ⱴ╕( ) ̕ Ҭ № ҹ3˿̆

ҹ0.8mol/L̆ ╕ҹ Ә ȁ Ә ԋ

╕ ῒ̆Ҭ Ә ȁ Ә ԋ ҹ3:3:4̕ ҹΈ

̕ ҹtris(trimethylsilyl)methyl-[tris(trimethylsilyl)

methylphosphanylidene]phosphanȂ

[0026] ᶛ └ ̆ Ҋץ ̔

[0027] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0028] 2) №̆ ⱴ῀ ╕Ҭ̆ Ῥ̆ⱴ῀

⌠ № ҹ3˿ȁ ҹ0.8mol/L

̆ Ȃ

[0029] ᶛ ҹCR-2032 ץ̆ ᶛ

ҹ PEץ̆ ᵬҹ ̆ Ҋץ └ ⌠̔

[0030] 1)└ᵬ ̔ (LNMO)ȁ ╕Super  P(SP)ȁ

╕ Ẓԋ Ә (PVDF) 8:1:1 N- (NMP) ╕ᵣ Ҭᾟ№

̆ ԍAl ҉̆ ȁ‛ ȁ ̆ ⌠ ̕

[0031] └ᵬ ̔ ȁ ╕Super  P(SP)ȁ ╕Ҁ

(SBR)ȁ ╕ (CMC) 95:2:2:1 ╕ᵣ Ҭᾟ№
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̆ ԍCu ҉ ȁ‛ ȁ ̆ ⌠ ̕

[0032] 2) ҹ14mm ̆ Ҭ CR-2032 Ȃ

[0033] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0034] ᶛ2

[0035] ᶛ ╕ȁ

ⱴ╕( ) ̕ Ҭ № ҹ3˿̆

ҹ1.5mol/L̆ ╕ҹ Ә ȁ Ә ԋ

╕ ῒ̆Ҭ Ә ȁ Ә ԋ ҹ3:3:4̕ ҹΈ

̕ ҹtris(trimethylsilyl)methyl-[tris(trimethylsilyl)

methylphosphanylidene]phosphanȂ

[0036] ᶛ └ ̆ Ҋץ ̔

[0037] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0038] 2) №̆ ⱴ῀ ╕Ҭ̆ Ῥ̆ⱴ῀

⌠ № ҹ3˿ȁ ҹ1.5mol/L ̆

Ȃ

[0039] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0040] ᶛ3

[0041] ᶛ ╕ȁ ȁ

ⱴ╕( ) ԋ ⱴ╕ ̕ Ҭ

3˿̆ ԋ ⱴ╕ № ҹ1˿̆ ҹ0.8mol/L̆

╕ҹ Ә ȁ Ә ԋ ╕ ῒ̆Ҭ Ә ȁ Ә

ԋ ҹ3:3:4̕ ҹΈ ̕ ҹtris

(trimethylsilyl)methyl-[tris(trimethylsilyl)methylphosphanylidene]phosphan̕

ԋ ⱴ╕ҹ҈(҈ ) Ȃ

[0042] ᶛ └ ̆ Ҋץ ̔

[0043] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0044] 2) №̆ ԋ ⱴ╕ⱴ῀ ╕Ҭ̆

Ῥ̆ⱴ῀ ⌠ № ҹ3˿ȁ ԋ ⱴ╕

№ ҹ1˿ȁ ҹ0.8mol/L ̆ Ȃ

[0045] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0046] ᶛ4

[0047] ᶛ ╕ȁ ȁ

ⱴ╕( ) ԋ ⱴ╕ ̕ Ҭ
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(trimethylsilyl)methyl-[tris(trimethylsilyl)methylphosphanylidene]phosphan̕

ԋ ⱴ╕ҹ҈(҈ ) Ȃ

[0048] ᶛ └ ̆ Ҋץ ̔

[0049] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0050] 2) №̆ ԋ ⱴ╕ⱴ῀ ╕Ҭ̆

Ῥ̆ⱴ῀ ⌠ № ҹ3˿ȁ ԋ ⱴ╕

№ ҹ1˿ȁ ҹ1.5mol/L ̆ Ȃ

[0051] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0052] ᶛ5

[0053] ᶛ ╕ȁ ȁ

ⱴ╕( ) ԋ ⱴ╕ ̕ Ҭ

№ ҹ3˿̆ ԋ ⱴ╕ № ҹ3˿̆ ҹ0.8mol/L̆ ╕

ҹ Ә ȁ Ә ԋ ╕ ῒ̆Ҭ Ә ȁ Ә

ԋ ҹ3:3:4̕ ҹΈ ̕ ҹ (҈

) (TTMS)̕ ԋ ⱴ╕ҹӘ ֒Ә 1,3-Ҙ ῤ ῒ̆ҬӘ ֒Ә

1,3-Ҙ ῤ ҹ2:1Ȃ

[0054] ᶛ └ ̆ Ҋץ ̔

[0055] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0056] 2) №̆ ȁӘ ֒Ә 1,3-Ҙ ῤ ⱴ

῀ ╕Ҭ̆ Ῥ̆ⱴ῀ ⌠ № ҹ3˿ȁӘ

֒Ә № ҹ2˿ȁ1,3-Ҙ ῤ № ҹ1˿ȁ ҹ0.8mol/

L ̆ Ȃ

[0057] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0058] ᶛ6

[0059] ᶛ ╕ȁ ȁ

ⱴ╕( ) ԋ ⱴ╕ ̕ Ҭ

№ ҹ3˿̆ ԋ ⱴ╕ № ҹ3˿̆ ҹ1.5mol/L̆ ╕

ҹ Ә ȁ Ә ԋ ╕ ῒ̆Ҭ Ә ȁ Ә

ԋ ҹ3:3:4̕ ҹΈ ̕ ҹ (҈

) ̕ ԋ ⱴ╕ҹӘ ֒Ә 1,3-Ҙ ῤ ῒ̆ҬӘ ֒Ә 1,

3-Ҙ ῤ ҹ2:1Ȃ

[0060] ᶛ └ ̆ Ҋץ ̔

[0061] 1) Ә ȁ Ә ԋ ⌠ ╕̕

[0062] 2) №̆ ȁӘ ֒Ә 1,3-Ҙ ῤ ⱴ
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[0063] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0064] ᶛ1

[0065] ᶛ Ҋץ └ ̔

[0066] 1) Ә ȁ Ә ԋ 3:3:4( ) ᶛ

⌠ ╕̕

[0067] 2) ╕ Ῥ̆ ⱴΈ (LiPF6)̆ └ LiPF6 ҹ0.8mol/L

̆ Ȃ

[0068] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0069] ᶛ2

[0070] ᶛ Ҋץ └ ̔

[0071] 1) Ә ȁ Ә ԋ 3:3:4( ) ᶛ

⌠ ╕̕

[0072] 2) ╕ Ῥ̆ ⱴΈ (LiPF6)̆ └ LiPF6 ҹ1.5mol/L

̆ Ȃ

[0073] ᶛ ץ ᶛ ҹ ῒ̆ᵩ ῃ

ᶛ1Ȃ

[0074] 1Ȃ

[0075] 1 ᶛ1͘5 ᶛ1͘2

[0076] ᶛ ᶛ Ҋ 400 ӊ Ḡ

ᶛ1 87.5˿

ᶛ2 91.8˿

ᶛ3 94.2˿

ᶛ4 94.8˿

ᶛ5 95.8˿

ᶛ6 98.6˿

ᶛ1 17.8˿

ᶛ2 19.2˿

[0077] ׆ 1 ץ ₮ Ҭⱴ῀ ᵬҹ

ⱴ╕ ̆ ῒ ᵬ ̆ └ԅ ҍ Ҋ №

̆ ԅ ̆ ԅ ̆ ѿ

῀LiDFOBȁSNȁANDȁVECȁPSȁTMSB ԋ ⱴ╕ ̆ ץ ѿ

Ȃ

[0078] ҉̆ ᶛֽҹ ᶃ ̆p

Ҍ ҉ ᶛ └ ῒ̆ז ᴋᵥ ⌠ ҍ Ҋ ᵬ ȁḱ

ȁ ȁף ȁ ̆ ҹ ̆ Ḡ ӊῤȂ
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