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北京市重点实验室绩效考评承诺函
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一、重点实验室基本情况统计表

Ḥ

ҍ Ỳ ֤
ᶭ ᵝ ֤ ῍ ᵝ

╠
Һᴋ

ᾥ 13911559926 sunkn@bit.edu.cn

Һᴋ
ᾥ

╠ ᴪ
Һᴋ ᴪҺᴋ

Һ
֤ Ҭ῏ 5

Ҭᵞ ᵣ ̕ ῏ ̕ ԋ ̕
̕ ̕ Ḡ Ҭ Ȃ

╠
ᵣ ȁ ȁ´ ȁꜚⱬ ᵣ ̆
̆ Ỳ Ҭ Ỳ ῒỲ ȁ

Ỳ ȁ

⅞

ᴍ

⅞ ̂ ̃ȁ
ᴪ

⅞

̂҆ᾝ̃

֤ ⅞ ῒז ⅞

̂҆ᾝ̃ ̂҆ᾝ̃

2015 6 308.6000 0 0.0000 2 125.0000

2016 2 39.5400 0 0.0000 4 77.5000

2017 1 65.0000 0 0.0000 0 0.0000

9 413.1400 0 0.0000 6 202.5000
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1604 0 113
1031.140

0
49 161.7800 2017 115.0000



8/67

̔

1ȁ ⅞ ֽ ̆ῒז Ҭ Ȃ ץ ҹ ᶭ ̆

ᴋⱵӥҬץ ҹ ᶭ ̆Ҍ Ȃᶛ̔ 2015 ̆ 300҆̆ᵖ 2016 Ҋ

Ȃ ῀2015 ̆ 300҆ᾝȂ

2ȁPCTҹPatent Cooperation TreatŷҒ≠ ᵬ ̃ Ώ̆ Ғ≠ ѿ ᵬ ̆ ѿҩҒ≠ ̂

̃ ₮ ѿᴆҒ≠ ̂ ̃̆ ֲ ῒ Ҭ̂ ̃ ѿҩPCT ׆̆ ᾧԅ ₃

ҩ Ғ≠̆ ѿҩ Ȃ

3ȁ Ҍԇ Ȃ

4ȁ ֽ ȁ ȁ ȁ

ᵬ 5 Ȃ

5ȁ Ғ ֲ ҹҺ ȁ ȁ Ⱶ ꜚ̆ ῀

҉ ꜚ֟ Ȃ

6ȁ ֲ Ῑ Ҭ ȁ ҍ ̆ғ ῤ ҙ Ȃ

7ȁ ῀ ᶭ ᵝҹḆ ῀Ȃ
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二、重点实验室在考评期内的运行绩效

（一）发展规划及目标完成

1. 2015-2017 ῤ ⅞ ’ 

2015-2017 ᵬ ⅞ ץ̔ ֤

ҹ ̆ ╠ ̆ ȁỲ ╠

ȁ῏ ῍ ץ ̆ ⇔ ᴪ

ҹ ֤ ᴪ ȁ ᶫ ȂԈ

̂ ȁ Ғ ȁ ⅞̃5 ҉ץ

̆ 5 ̆҉ץ 200҆ᾝ҉ץȂ ҉ץ ꞉1-2 ̆ ֓

⌠ ᾢ ̆ ᵣ ⌠ ῤ ᾢȂ SCI 10-20 / ̆

Ғ≠ 8-10 Ȃ

ȀȀ ’ Ҋ̔

ȀȀ̂1̃ ̆ 2015-2017 9

ȁ 6 Ȃҍ ꜚⱬ ᴍ Ὲ ꜚⱬ ᵣ

̆ ֓ ԅ ⱬ

Ḇ ֟₮Ȃ

ȀȀ̂2̃ Ғ≠ ̆2015 2017 ῍ Ғ≠28

̕ Ғ≠9 ̆ 53 ̆ῒҬ2015 SCI 25 ̆2016 SCI

15 ̕2017 SCI 13 ȂῒҬ ԍ5 22 ̆

⌠ ᾢ ȁ ῤ ᾢ Ȃ₮ Ғ 1 ̆ 1 Ȃ

ȀȀ̂3̃ ᴆ ̆ ῀445҆ᾝ

̕ᶭ ᵝ ֤ ҹ ῍ 214҆ᾝ̆ Ḡ ԅ

ꜚ Ȃ2015-2017 49 ̂ ̃̆ ṿ 161҆ᾝ̆

ȁ ᵬ ȁ ȁ ȁ ȁ

ȁ № ת Ȃ ᵝԍ ֤ Ӡ ҙ ̆

1600 ̆ҹ ᶫԅ ⱬ Ḡ Ȃ

ȀȀ̂4̃ ᴝ ֲ Ῑ ̆2015 2 ̂ ȁᶿ ̃

̆2016 ׆ Ὶ 1 ̂David Roonỹ̆2017 ‰

1 ̂ ̃Ȃֲ ҹ ԅ ⱬ̆ ѿ ⱴ ԅ

ⱬ Ȃ2015 ԅ ꜛ̆2017
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ᶿ Ҭ 1 Ȃ2017 4 ≠

̆ ◐ ҹ ≢ ̆ ◐ ҹ ◐ ̆

ҹ ≢◐ ̆– ҹ◐ Ȃ Ῑ ⱴ ԅ ᵬⱬ

̆ David Rooney ᵬ ҹ ̆ Ȃ201

5 ₮ң №≢ ȁ ≠֒

Ῑ Ȃ2015-2017 ῍ 12 59 ᵝ

Ȃ

2. ҈ ⅞

҈ ⱬԈ ҹ ҉ ῏

⇔ ̆ ҹ ῤѿ ῏ ҍ ҍ

̆ ⇔ ᴪ ҹ ֤ ᴪ ȁ

ᶫ Ȃ 3 ῤ̆ ֤ ľ ѿ

Ŀ Ғ ҹ ῀200҆ᾝ̆ ԍ ̆

ץ ᾢ └ Ȃ

ᵣ ȁ ȁ´ ȁꜚⱬ ᵣ

̆ ̆ Ỳ Ҭ

Ỳ ῒỲ ȁ Ỳ ȁ

Ȃ

ȀȀ1. Һ ȁ ῤ ȁ ᾝ

ȀȀ1.1 Ҭ ᵣ ῏ ҍ

ȀȀ̂1̃ ̕

ȀȀ̂2̃ ᵞ ̕

ȀȀ̂3̃ ҍ└ ̕

ȀȀ̂4̃ ̕

ȀȀ1.2 ԋ

ȀȀ̂1̃ ̕

ȀȀ̂2̃ ῏ ᵣ ̕

ȀȀ̂3̃ Ḡ ̕

ȀȀ̂4̃ ῃ ̕

ȀȀ1.3 

ȀȀ̂1̃ ᾣ ҍ ̕
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ȀȀ̂2̃ № ᵣ ץ / ᵣ № ̕

ȀȀ̂3̃ ῏ ᾝᴆҍ / ԑᵬ ̕

ȀȀ1.4 Ỳ ῒ

ȀȀ̂1̃ ᵣ Ỳ ҍ ̕

ȀȀ̂2̃ ȁ ᾣỲ ̕

ȀȀ̂3̃ ֟ ̕

ȀȀ1.5 Ỳ

ȀȀ̂1̃ ᵞ Ỳ ╕ ̕

ȀȀ̂2̃ Ỳ ╕ҍ Ȃ

ȀȀ2. ҍ

ȀȀ̂1̃ Ԉ ̂ ȁ Ғ ȁ

⅞̃6 ̆҉ץ 5 ̆҉ץ 200҆ᾝ̕҉ץ

ȀȀ̂2̃ Ԉ ҉ץ ꞉1-2 ̕ ֓ ⌠ ᾢ ̆

ᵣ ⌠ ῤ ᾢ̕

ȀȀ̂3̃ SCI 10-20 / ̕

ȀȀ̂4̃ Ғ≠8-10 ̕

ȀȀ3. ᴝ ҍֲ Ῑ

ȀȀ ⱴ ֲ ҍֲ Ῑ̆ Ғ ֲ 25 ̕҉ץ

꞉ ₮ ⱴ ᴪ ȁ₮ ֜ ̆₮ ⌠10ֲ Ȃ҉ץ Ῑ 1

0 ̆҉ץ 55 Ȃ҉ץ

ȀȀ4. └

ȀȀ̂1̃ ֜ ꜚ̆ ᴪ̆Ҍ ₀

̕

ȀȀ̂2̃ ת └ ̆ ᶫ ≠ ̆ ῍֣̕

ȀȀ̂3̃ⱴ ⱬ ̆ 3-4 Ȃ

（二）研究水平与贡献

1. ᵝҍ ’

ҍ Ỳ ֤ ֤ ȁ Ữҍ

Ҭ ҍ⇔ ֲ Ῑ ̆

̆ⱬԈ ΐ ҍ ᴆ ֜
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Ҭ ȁ⇔ Ȃ ̆ ꜚⱬ ꜚ ̆

ғ Ữ ᵣ ⌠ԅ ̆ ╠ ᵬ

҉ ‰ ԋ ̂ ȁ ̃ȁ

̆ ̆

֟ҙ ̆ ԍ

ꜚ ´ ѿ ̆ ꜚ ꜚⱬ ѿ Ȃ ╠̆ Һ

ҹ̔ ᵣ ȁ ԋ ῏ ҍ ȁ

ȁ´ ꜚⱬ ᵣ ȁ ҍ ᴆ ȁ

Ỳ └ ҍ Ȃ

2. ҍ ⇔

⁞ ׆̆ ҍỲ

Ҭ ῏ ῏ ₮ ̆ ȁ └

ȁ ȁ ᵣ Ҭ ̆ ȁ

/ ̆ ῒ ῏ Ȃ ԍ҉ ̆

ȁ └ ԅѿ ↓ ᵬ̆

ᵬ̆ҹ ȁ ⁞

ᶫԅ Ȃ

ȀȀ2.1 ⇔

ȀȀ2.1.1

ȀȀ̂1̃ ľѿ Ŀ └ ԅSr2Fe1.5Nb0.1Mo0.4O6-Ce0.8Sm0.2O1.9̂SFM

Nb-SDC̃ ̆ ῒ ԅXRDȁSEM TEM ̆ ғ ԅSFMNb-

SDC Ҋ ȂXRD

SFMNb-SDC Ȃ ֜ ̂EIS̃ ҬSDC

№ 40% ΐ ᴨ ῒᵬҹץ̆

̆ 650ȁ700ȁ750 800 Ņ ⱳ №≢ҹ0.31ȁ0.47ȁ0.72ȁ1.22 W

cm-2Ȃ SFMNb-SDC ѿ IT-SOFCs Ȃ Inte

rnational Journal of Hydrogen EnergyȂ

ȀȀ̂2̃ Sr2-xCaxFe1.5Mo0.5O6-ã(SCFM) ̆ ῒ

№ȁ ᵣ ȁ ȁ Ὶ ̆ ̆ Ȃ

Ca ף№ Sr SFM ץ ⁞ ̆

SCFM ץ Ҭ ᵣ Ҭ Ȃ Ca ҹ0.4 ̆
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ΐ Ȃ ̆ ᵣ ⱳ Ӟ

̆ 800 Ņ 1.26 W cm-2Ȃ № ᵬ J Power Source҉Ȃ

ȀȀ̂3̃ └ Sr2Fe1.5-xScxMo0.5O6-ã(x=0̆0.05, 0.10) ↓

̆ ԅ ̆ ȁ ȁ ȁҌ № Ҋ

Ȃ ץ ⌠Sr2Fe1.5-xScxMo0.5O6-ã(SFScxM)

800 ŅҊ 27.8 S cm-1̆ ṿ ҹ0.12 ß cm2ȂҌ №

Ҋ ̆ ῏ ̆ ԅ

Ҭ └ ῏ ȂץSFSc0.05Mҹ 800 ŅҊ ₮

ⱳ ⌠ԅ1230 mW cm-2Ȃᾟ№ SFSc0.05M ᵬҹҬ SOFCs ᴨ Ṝ

Ȃ

ȀȀ̂4̃ ₀ └ CuMn2O4ȁMnCo2O4̆NiMn2O4

ᵣ̆ ῒ Ҭ SOFCsҬ Ȃ X ̂XRD̃

̂SEM̃№≢ ᵣ ᵣ № Ȃ ᵣ

̆ ԅῒ ̕ Ҭ̆CuMn2O4 ₮

ñ=78 S cm-1ȁMnCo2O4 ӊñ=60 S cm-1̆NiMn2O4 ñ= 21 S 

cm-1̕ ֜ (EIS) CuMn2O4 ṿҹ0.14

ß cm-2 ᴨԍMnCo2O4ȁNiMn2O4 Ȃ ѿ └ NiO-YSZ|YSZ|CuMn2O4̂MnC

o2O4ȁNiMn2O4̃ ̆ 800 ŅҊ̆ H2

Ҭ Ӟ ⌠1V̆҉ץ ⱳ №≢ҹ1456ȁ892 865 mW cm-2

Ȃ № ᵬ J Power Source҉Ȃ

ȀȀ̂5̃ └ ԅNiḱ CMF (Ni-CMF) ̆ ᵬҹץ

Ỳ ╕ ԍ ȂTPR GC ԅ Ni ⱴ῀

ԅCMF ᵣ Ỳ ᵬ ̆ ≠ԍⱴ Ȃ ғ

ΐ Ȃ CO Ҋ̆800 Ņ ץ ⌠433.41 S cm

-1ȂץNi-CMFҹ ̆LSGMҹ LSCFҹ

Ȃ ₮ᴨ ̆800 Ņ ₮ⱳ ҹ580.7 mW cm-2

Ȃ ̆ 750Ņ 50 mA cm-2 ᴆҊ̆ Ḡ ԅ ̆ғ Ni

Ȃ № ᵬ ҍElectrochimica Acta҉Ȃ

ȀȀ̂6̃ Ҝ └ ԅҬ Ce0.6Mn0.3Fe0.1O2̂CMF̃

̆ ᵬҹ ԍ Ȃ XRD BET ԅCMFҬ

ҹ ̆ғΐ 24.62 m2 g-1 Ȃ CMFҬ ҹ LSCF

̆LSGM ԅ ₮ ̆800 Ņ



14/67

₮ⱳ ҹ238.0 mW cm-2Ȃ ̆ ױ Ni ⌠CMFҬ

Ҭ̆ ԅ Ỳ ̆ғᶏ ₮ⱳ ⱴ

⌠ԅ520.2 mW cm-2Ȃ ᴆҊḠ ԅ Ȃ

ȀȀ̂7̃ ԅ YSZ ᵞ Ҋ Ȃ 690 

£CҊ ̆8YSZ ⌠95.8%̆ 8YSZ

⌠0.055 S cm-1Ȃ ѿ ᴨ ╠ Ҋ̆8YSZ 565

£CҊ Ȃҹ ῃ ̆ SOFC ץ ҹ

̆ ԅ SOFCȂ≠

ԅ └Ȃ ̆ SOFC Ḡ ̆

YSZ ῃ ̆ғ ҍ Ȃ

ȀȀ̂8̃ Niᵬҹ ḱ Ce(Mn, Fe)O2 ̆ ⌠ Ni-CMF

SOFC ̆ ԍHDCFCҬ̆ ԅᴨ Ȃ └

₮Ҭ CMF̂CMF h-NFs̃ ̆ ΐ

̆ ᾟ№ Ḇ ̕ ѿ Ni ⌠CMF͠NiO ҹ

ᶫԅ Ȃῒ ̆ Bᵝ ᴇ

Sr2Fe1.5Mo0.5O6-ã ̆ └ Sr2Fe1.4X0.1Mo0.5O6-ã

ԍHDCFCᵬҹ ̆ ₮ԅ ̆ῒҬץ Bi SF

BM ԅ ₮ⱳ Ȃ Sr2Fe1.4X0.1Mo0.5O6-ã̂ ῒ SFBM

̃ ΐ Niף ᵬҹ ⱬȂ

ȀȀ̂9̃ ᵝ ̆└ ԅ -

̂SD-Pt-Co/CNT̃Ȃ └ Ỳ ╕ ׃ Ҭ Ә Ỳ ₮

Ỳ Ȃ ԅҌ └ SD-PtCo/CNT̆PtCo/CNT̆Pt/CNT

Pt/CỲ ╕ ׃ Ҭ ᴟ ̆ PtCo Ỳ ╕ΐ

ECSĂ ԍỲ ╕ № ץ CNT ᵣ Ȃ └ Ỳ

╕ 1.0 MӘ 2.0 MKOH Ҭ ᴟ ̆

̆ └ SD-PtCo/CNT ҹ0.82 mA g-1̆№≢ҹPtCo/CNT (0.21 

mA g-1)̆Pt/CNT (0.68 mA g-1) Pt/C (0.18 mA g-1) Ỳ ╕ 3.9̆1.2 4.6Ṑ

Ȃ └ SD-PtCo/CNTΐ ᵝ̂͠0.70 V (vs. Hg/HgO)̆ ԍP

tCo/CNT̆Pt/CNT Pt/CỲ ╕ ᵝ№≢ ͠0.60 V̆͠0.59 V

͠0.58 V (vs. Hg/HgO)Ȃ Ә ΐ SD-PtCo/CNTỲ ╕҉

̆ ԅỲ ╕ Ỳ ̆ғSD-PtCo/CNTΐ

Ȃ
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ȀȀ̂10̃ Hummers ̆ ▫ ⌠ ̆

ץ Ạ ╕└ ̂G̃ NiỲ ╕̆Ῥ

⌠Ni@Pd/rGO - ץ Ni@Au@Pd - Ỳ ╕ȂNi@Au@Pd/rGOỲ ╕ -

ΐ Ỳ ᴨ ӄ ̆ Ỳ Һ Ҋ₃ץ

̔ ᾢ̆ Ỳ ԍPd № ץ Ỳ Ḇ ᵬ Ȃ -

Ni@Au@Pd/rGO Pd Һ ѿ֓ Pd ̆

№ Au ֒ ҉̆ ԅ Ȃ֒ Au ץ

EOR Ҭ Ҭ ֟ CŎ ץ ₮ Pd ᵝ Ȃῒ ̆ -

Ni@Au@Pd/rGOΐ ᴨ ̆Һ ԍ֒ Au ԍPd

ᴨ ȂῬ ̆ᵬҹ ᴨ ᵣ̆ ᶫԅ № ץ

ᴨ ᴰ ̆ ғ ץ └ ѿ Ȃ

ȀȀ̂11̃ └ ֒ ̂CoÕ ῀⌠ ȁ

CoO@N/S-CNFץ̂ ̃Ҭ̆└ ԅѿ ҈ ᵣ ⱳ Ỳ

╕̆ ԍỲ OER ORRȂ ԍΐ ̆

Ҍֽҹ ᶫԅ ᵝ ̆ ғḠ ԅ֜ ԑ ҈

Ȃ CoO@N/S-CNF ΐ ̆ ≠

ԍᴰ Ȃ ̆CoO@N/S-CNFΐ ᴨ ORR Ỳ

̆ ׃ Ҭ̆ ᵝ ҹ0.84 V vs. ̂RHẼ̆ ғ

ⱬ ԍ Pt/CỲ ╕Ȃ ̆ ᵝҹ1.55 V̂vs RHẼ

⌠ԅ10 mA cm-2̆ ԅCoO@N/S-CNF ѿ OER Ỳ

╕Ȃᵬҹѿ ⱳ Ỳ ╕̆CoO@N/S-CNF ꜚ ṿ̂ËẼҹ0.828

V̆ᵞԍPt/C Ỳ ╕̆ CoO@N/S-CNF ᵬҹѿ

ᴨ ORR OER ⱳ Ỳ ╕Ȃ ץ CoO ȁ / ῍

ӊ ֟ ḆᶏCoO@N/S-CNFΐ ֲפ ⱳ Ỳ Ȃ ̆

ԅ ̆ ԅCo9S8CT/Co@N/S-CN

Ȃ Co9S8CT/Co@N/S-CNFΐ ̆ Co9S8ҹץ

ᵝ ₮ԅ Ȃ ̆ Co9S8CT/C

o@N/S-CNFΐ ѿ ORRỲ Ȃ҉ץ ̆ ԅCarbon

҉Ȃ

ȀȀ̂12̃ ѿ ȁ ̆ CNFs҉ ᵝ

ⱳ└ ԅN/S Co9S8@N/S-CTȂΐ Co

9S8 ᵣ ῀⌠҈ Ҭ̆ ѿ Ỳ
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╕̕ῒ ̆ ₀ ⱳ ԅΐ ᴇ (Cu

Mn2O4)̆ ῒҍ (CNT) ̆└ ₮ Ỳ ╕CuMn2O4@

CNT̆ ₮ ₮ Ỳ Ȃ ׃ Ҭ̆Co9S8@N/S-CT

ῒCuMn2O4@CNT ҙPt/C Ỳ ╕ ᴨ Ȃ

ȀȀ2.1.2 ԋ

ȀȀ̂1̃ ԋ ̆ ⱳ└ ԅΐ ̂396 m2 g-1̃

׃ ̂MMHCSs̃Ȃ Ҭ̆ ץ

ῤ ̆ ᵞ Ȃ׃ ץ

ҍ ̆ Ȃ ̆

└ ⌠ ΐ ᵞ ̆ Ҭ

̆ῒ ҹ ᶫ Ữ ᵝ ̆ MMHCSs

ԍᴰ ̆ ғΐ Ṑ ⱬȂῒҬ̆MMHCSs

1000 ҹ530 mAh g-1̆ ғ 60 A g-1 Ҋ̆ ץ

₮180 mAh g-1 Ȃ № ᵬ Journal of Power Sources҉Ȃ

ȀȀ̂2̃ Ӳ ⱳ└ ԅΐ ̂Si/C

NCs̃̆ῒҬ Ҭ ᶛ ⌠75%Ȃΐ 3D

̂CNCs̃ ̆ ᵬҹץ ᵣ̆ ғ ԑ֜ ץ

ⱴ ȁ ץ Ȃ ̆ ΐ

0.5 A g-1 Ҋ̆ ҹ2950 mAh g-1̆

100 ҹ1226 mAh g-1Ȃ ̆Si/CNCsӞ ₮ Ṑ

̆ 10 A g-1 Ҋ ץ ҹ547 mAh g-1̆ ₮

Ȃ № ᵬ Journal of Power Sources҉Ȃ

ȀȀ̂3̃ ᵣ ꜛ ԅ -CMK-3 ᵬҹ

̆ΐ ᴰ ̆CMK-3 ץ Ḃ

̆ҹ ᴰ ᶫ ̕CMK-3 ᵬҹץ ᶫ

̆ ѿ ץ ԅ Ȃῒ ≠

̆ N- ̆≠ SP

ҙ ҉Ȃ ľN-OĿ ᶫ ̆

ғҍ ΐ ᵌ ᾟ Ȃ

ȀȀ̂4̃ ֟ ȁ ľ Ŀ ̆ ֲ ῀SE

I ̆ ѿ Ḡ Ӟ ׆ץ ׆̆

֟ ȂҺ ᵬҹ / ȁᾣ ̆
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ԅ ḱ ̕ Ҭ̆ ҉

ӊҊ̆ғ ⌠ԅ └Ȃ ѿ ᵬ

CNF└ ⱳ Ҭ ̆ ⌠ Ҭ̆ └ԅ

̆ ԅ ̆ ᵞԅ ῃ Ȃ

ȀȀ̂5̃ Ҝ ⌠ԅѿ La0.5Sr0.5Co

O2.91 ̆ ᵬҹ ⱳ Ỳ ╕ ԍ Ȃ La0.5Sr0.5CoO2

.91 ҹ100 mA g-1 ᴆҊ ̆ ⌠ ҹ

7205 mAh g-1̆ ҹ2.66VȂLa0.5Sr0.5CoO2.91 ׃

Ҭ ץ Ḇ ₮ ̆ ԅ

ᴶ Ȃ 1000 mAh g-1 ᴆҊ ץ 85 ̆ ᵬҹץ ⱳ Ỳ

╕ ԍ Ȃ Electrochimica Acta Ȃ

ȀȀ̂6̃ └ ԅ҈ ׃ (3DOM) ZnCo2O4 ̆ ᵬҹץ

ⱳ Ỳ ╕ ԍ Ȃ XRD BET ԅZnCo2O4 ҹ

̆ғ 127.2 m2 g-1 Ȃ 3DOM ZnCo2O4 ҍ

(KB) ̆ ҹ6024 mAh g-1Ȃ

̆ ҹ100 mA g-1 ᴆҊ̆ZnCo2O4 ԅ

̆ғ ᵞԅᾟ ҹ220 mV ᵝ ȂZnCo2O4 Ỳ ҍῒ

3D ׃ ῏Ȃ Material Letter Ȃ

ȀȀ̂7̃ ᵝ MnCo2O4 ҉̆

ᾟ№≠ Ni foam ̆≠ԍ ᴰ ̆ ῒ ̆ԑ ֜

̆ ҈ ̆ΐ ү Ỳ ̆

╕ ҈ MnCo2O4@Ni foamᵬҹ ̆

ᾧ ╕ ◐ ̆ ᵞ ᵝ̆ ̆

0.1 mA cm-2̆ 2.2-4.4 V̆ 500 mAh g-1Ҋ 300 ̆҉ץ

1400 h̆ 100 mAh g-1ׅ̆ 140 Ȃ҉ץ № ᵬ ԍACS Appli

ed Materials & Interfaces ℮҉Ȃ

ȀȀ̂8̃ └ ₮ ᾝ ҈ Ҭ ̆ ᵬ

ҹ ᵣȂ 3.5 mg cm-2 Ҋ ₮ ȁ

ᴨ Ṑ Ȃῒ ץ̆ ҹ ᵝ ҈ ֜

MnCo2O4 CuCo2O4@Ni ̆ ԍ ̆ ╕ғ

ΐ ҈ ̆ΐ Ỳ Ȃ ҹ

≠ԍ № ̆ ֜ ץ Ҭ
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׃ ҹ ֟ Li2O2 ᶫԅ Ữ ̕ ╕ ᾧԅ

╕ ◐ ̆ ⁞ ԅ◐֟ Li2CO3ȁLiOH Li2O ֟ Ȃ

ȀȀ̂9̃ ľ Ŀ ̆ ԅ ₮ ľ Ŀ

ᾝ ҈ Ҭ ̂hollow cupric oxide spherĕHCOS̃̆ ץ

ᵬҹ ᵣȂ └ HCOS-S Ҭ̆ ₮ԅᴨ

̔ 1 CṐ Ҋ̆ 3.5 mg cm-2̆ ᾟ ⌠1015 

mAh g-1̂3.6 mAh cm-2̃̆500 ̆ ׅḠ 883 mAh g-1̆ ғ ᴶ

Ȃ҉ץ98% Journal of Materials Chemistry A҉

Ȃ

ȀȀ̂10̃ ̂carbon Nanofiber̆CNF̃ҍ Ẓԋ

Ә ̂polyvinylidene fluoridĕPVDF̃ ̆ ≠ ⱴ ԅң

̆└ ₮ԅ CNF/PVDF Ȃ 1CṐ Ҋ̆ ⌠1

739.2 mAh g-1̆ғ 100 Ḡ 680 mAh g-1̆҉ץῒᴨ

ԅCNF/PVDF ᵬҹ ⱳ Ҭ ̆ └ ľ

Ŀ̆ ̆ ≠ ׆̆ Ȃ

Journal of Power Sources҉Ȃ

ȀȀ̂11̃ ҈ (carbon fiber cloth̆CFC)ᵬҹҬ

Ҭ̆ ҈ ԍ ҍ ӊ ץ̆ ⌠Ữ ľ

ĿҬ ֟ Ȃⱴ῀҈ Ҭ ԅᴨ

̔ 1CṐ Ҋ̆ ᾟ ⌠920 mAh g-1Ȃ Electr

ochimica Acta҉Ȃ

ȀȀ̂12̃ └ MnO2@GP à-MnO2 ҉̆

⌠100 m-2 g-1҉ץȂץ ᵬҹⱳ └ MnO ץ̆

2@GPᵬҹⱳ ∆ 1400 mAh g-1̆100 ҹ600 mAh g-

1̆ 10 100 ⁞ ֽҹ0.3%Ȃ ԍMnO2 @GP

ץ̆ MnO2 └ ⌠ ᵬ ̆ MnOץ

2 @GP Ḇץ ᾟ Ȃ E

lectrochimica Acta҉Ȃ

ȀȀ2.1.3

ȀȀ̂1̃ ̆ ԅҌ ᵞ ᵬҹ ҈

ῒҍ ѿ ῍ ҉ ץ̆ Ҍ ῍

ԑ ᴰ └ Ȃ № ץ ԋ
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҉ ᴪ ̆ ץ ᶏ ҍԋ

̆ Ȃ ѿ ̆ ҩ ̆Ҍֽᵄ

ῒ ῀/ - ⱴ/⁞ ̆ /⁞ ԅWS6

4 ῀/ - Ȃ ῏ Organic Electronics

҉Ȃ

ȀȀ̂2̃ץ ⌠13% SM315 ҹ ̆≠ ₱

- ₱ ԅ ҩ № ̆ SM315 ԅ

̆ ѿ ↓ ԅ ̆ ᾣ ̆ᾣ

̆ ῀ ̆ - ̆ Ẽ ץ ԋ

ꜚȂ SM315Ҭ ԋ ҹ ԋ ̆

ᶏץ ҩ ᴨԍSM315 ṿ̆ ץ ѿ ץ ҹSM315

̆ ֟ Ȃ Ӟ ץ WS-5 ᾣ

̆ Ӟ ץ ԍ῍ ᵣ ҬȂ҉ץ ᵬ Dyes and Pigments

҉Ȃ

ȀȀ̂3̃ ȁ ԅ ↓ ԍ Ȃ

Ҭ CoFeO4ᵬҹ ᾣ ̆ ȁ

Co9S8 / ̆ Ḇ Ҭ /҈

Ȃ ῏ J. Power Source҉Ȃ

ȀȀ2.1.4 Ỳ ῒז

ȀȀ̂1̃ ѿ └ ԅ Mn2Co1OxỲ ╕ ԍᵞ Ȃ Ỳ

╕ ₮ԅᴨ NH3-SCR Ȃ 150-300 Ņ ῤ ₮ԅ100% NOx

Ȃ ғ Ỳ ╕ ԅ N2 ȁ ᵬ ȁ ץ

SO2 ⱬȂ ≢ Mn2Co1Oxΐ ̆ ꜛԍ ῒ

NOx Ȃ ΐ Mn4+ Co3+ ץ ̆ ≠ԍ

ⱬȂ ӊ ԑᵬ ֟ ᵝ ꜛԍ ῒỲ

Ȃ № ᵬ ԍCatalysis Communications҉Ȃ

ȀȀ̂2̃≠ ₀ ΐ LSM LSMM ᵣ̆ ῒ

Ҋ ֟ Ȃ 6%̆NO 1000ppm ῒ ȂLSMM LS

Mҹ ̆ /BZCY/NiO ̆ῒ800Ņ ⱳ №≢ҹ12 mW cm-2 45 mW 

cm-2̆ LSMMҹץ ῒ ⱳ Ȃ №Ҋ≠ H-SOFC

̆ ғ∆ ԅNOץ O2 ῒҬ ⱳ Ȃ ԍ

̆ῒ ⱳ ̆ ҹ ̆ῒⱳ ᴪ ⌠ ̆
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ӈȂ ᴆҊNO ѿ Ȃ

ȀȀ̂3̃ᶭ ԍҬ ⇔ ̆ Ỳ ╕̆

҉̆ ≠ ̆ ᶏ ԍ └ḇ

Ȃ ₮ԅң / ̆ ḇ

ѿ ѿ ȁ Ȃ ץ ѿ

̆ Ҭ ᵞ80%̆҉ץ ᶏῒҬ № ᵞ ҊȂץ

Ҍֽ ̆ ᵞ ̆ᶏ₮ ֟

̆ ғ ᵞԅ ᵬ ⱬ̆

ⱴȁ Ỳ ╕ ̆ ̆ Ҭ № ̆

ⱴ̆ᶏ Ȃ

ȀȀ̂4̃ Ỳ ╕ ᵣ ̆№≢ ԅҌ

ᵣ̆ ᵣ ԅ № ̆ΐᵣ ̔BET ȁ ת ȁSE

M Ȃ ̆ ᵣ ̆ ԅҌ Ni-Mo

Ỳ ╕̕ ֓Ỳ ╕ Ҭ ԅḇ ᴇȂ ῖ

Ni-Mo/Al2O3Ỳ ╕̆ ῒ Ҭ ԅ ꜚⱬ ̆

ᴆҊ ῤ Ȃ№≢ ȁ ⱬ ̆ ȁ

ⱬ n ꜚⱬ ѿ ̆ ԅ Ҭ n ꜚⱬ

Ȃ

ȀȀ̂5̃ץ ̆№≢ Pd-CuỲ ╕ᵣ Mo2CỲ ╕ᵣ

ԅ ̆ ̆Pd-Cu Ỳ ╕ΐ Pd Ỳ ╕ ᴨ

̆ῒ ᴨ ץ Ỳ ╕ Ȃ

ḱ Ỳ ╕ Ȃ ᾢ̆ץMoO3ᵬҹ╠ ᵣ̆ 20%CH4/H2

Ҋ̆№≢≠ ᴰ Mo2C Mo2C̆

̆ Ỳ ╕ ₮ ᴰ └

̕ Ҭ №à ̆Ҍ ⱴ

Ӟ ̕ ḱ Ỳ ╕ ḱ

№ΐ Ȃ

ȀȀ̂6̃C-H ╠ ̆ C-H ȁ ȁ´Ԋ

ȁ Ȃ C-H ΐ ȁ

̆ ȁ Ȃ

̆ ↓ Ỳ ╕̆ ȁ ↓ C-H ῒ

Ȃ ╠̆ PCŬ ↨ ̆JP-10 C-H ⱴ╕
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Ȃ ҹ C-H ȁ ᶫԅ

Ȃ҉ ԍ ȁ ℮ Ȃ

ȀȀ2.2. ⇔

ȀȀ̂1̃ ꜚⱬ ꜚ ῏ ̆ľ ԋԓĿ ̆

ꜚ ȁ ̆

῏ ȁ ᴆ ̆ ȁ ꜚⱬ ῏

ȂῒҬ̆ Һ ̆ ⱳ └₮ ᵣ

ҹ60 Ah̆ 250 Wh kg-1 ̆ ғ ԅGJB6789-2009zҬ

ⱴ ȁ ꜚȁ‖₯ȁ ȁ ᾟ ȁ ῃ ̕ └ 28 V

̆60 Ah 100V 60Ah ̆ῒ ⌠210 Wh kg-1Ȃ ῤ

ꜚⱬ ⌠200 Wh kg-1 ̆ ᵣ ⌠ ᾢ Ȃ ╠̆

ҍ ∆ ᵬ ̆ ԍ ꜚ

⌠ ꜚᵬ ̆ ᴪ ⌠

Ȃ

ȀȀ̂2̃ ╠ ҉ Һ PEץ PPҹ ᵣ

̆ ᵞȁҍ ֪ ȁ Ȃ ╠̆

ȁ ȁ ₃ҩ └ ֟ ԍ ҙ ᾢ

ᵝ̆ ̆ ̆ №ᴑҙ ֟

Ҭ Ҭᵞ ̆ Ԉ ҹ ̆ ᵞȂ ̆ ₮

ῃ Һ ֟ ̆ ῤ ֟ ̆ Ҭ ҙ

ΐ ӈȂ ̆ ԍ ῃ ꜚⱬ

̆ᴰ ᵞ ȁ ꜚⱬ

Ṑ ᾟ Ȃ ̆ ̆ ԍ

ҍ Ȃ ԅѿ ᵣ └

̆ ╕ ᾥ ԅᴰ ᵈ

ȁ ᵞȁ ̆ ԅ

̆ PE PP ᵈ 4Ṑ̆

3Ṑ̆ ῃȁ ꜚⱬ Ҭΐ ᴇṿȂ

ҍ Ὲ ȁ ȁ ȁ ᴍ

Ὲ ᴑҙ ᵬ ̆῍ ꜚⱬ Ȃ

（三）队伍建设与人才培养
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1. Һᴋҍ ֲᵬ

ᾥ ̆ Һᴋȁ ֲ̆ľ ꞉ ⅞Ŀ ̆
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ᵬ ȁ 863 ᴑҙ ̆ 583҆

ᾝȂ 5 ȁ SCI 17 ̆ Ғ≠2 ȂACS 

Applied materials & interfaces, J. Power Sources, Electrochem Commun, Int

. J. Hydrogen Energy, Electrochimica Acta ℮ ֲȂ

ȀȀ ̆ ̆ ̆ ֤ ◐ ̆ Ȃ1995 7 ȁ1998 2

2001 6 ԍ ᾢ № Ғҙ ᵝȁ № Ғҙ

ᵝ ҙỲ Ғҙ ᵝ̕2002 1 -2004 5 ԍ Ԋ׆

ᵬȂ ֤ ҍ ◐ҺᴋȂҺ

ҹ Ỳ ҍ└ ȁ ҍ ȁ ҍ

̆ 2 ̆ҕ ꜛ 1 ̆ ᵬ 10

ᵩ ̕ ҍ ȁ ᵬ 1 Ȃ ׂ ῤ ℮

ᴪ ҉ 100ᵩ ̆ῒҬSCI 50ᵩ ̆EI 20ᵩ ̆ Ғ

≠ 3 Ȃ

ȀȀῒז ’̔

ȀȀ ̆1960 9 ₮ ̆ ȁ ȁ ̆ ֤

ҍ Ȃ ῤ ℮ ҉ 120ᵩ ̆ Ғ≠

18 ̆ 6 ̆ ԋ 1 ̆

ԋ 1 ̆ ֤ ѿ 1 ̆ ֤ ԋ 1 ȁ

ԋ 1 ֤ ֤ ᴨ ̆ ҹ

⇔ ȁ Ḥ ᵬ ´ └

Ғ ̆ ֤ȁ Ғ ̆ қ Ȃ

ȀȀ– ̆1961 ֲ̆◐ ̆ ̆ ֤ ҍ ◐

Ȃ

ȀȀ ̆1981 ֲ̆‰ ̆ ̆ ҍ Ỳ

Ȃ

ȀȀ ̆1968 ֲ̆ ◐ ̆ ̆ ⱳ ̕ №

̕ / Ȃ

ȀȀ ̆1976 ֲ̆◐ ̆ ̆ Ỳ ̕

Ȃ

ȀȀ ̆1974 ֲ̆ ̆ ̆ ̆ Ȃ

ȀȀӓ ̆1980 ֲ̆ ̆ ̆ ҍ Ỳ

Ȃ
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ȀȀ ̆1983 ֲ̆ ꜛ ̆ ̆ ̆

Ȃ

ȀȀ↔ ̆1983 ֲ̆ ̆ ̆ Ỳ ╕ Ȃ

ȀȀ ̆1977 ֲ̆◐ ̆ ̆ Ȃ

ȀȀ ҕ ̆1976 ֲ̆ ̆ ̆ Ỳ

Ȃ

ȀȀ ̆1979 ֲ̆◐ ̆ ̆ ҍ

Ȃ

ȀȀ ῃ ̆1978 ֲ̆◐ ̆ ̆

ᴆ Ȃ

ȀȀ– ̆1977 ֲ̆◐ ̆ ̆ Ỳ Ȃ

ȀȀ ̆1988 ֲ̆ ̆ ҍ └ Ȃ

ȀȀ ̆ 1988 ֲ̆ ̆ ̆ ᾢ Ȃ

ȀȀᶿ ̆1988 ֲ̆ ̆ ̆ ҙỲ

ȀȀ ̆1981 ֲ̆ ȁ ̆ ֜

Ȃ

ȀȀDavid Roony̆1972 ֲ̆ ̆ Ỳ Ȃ

2. ᴝ ҍ⇔

Һ ᾝ ̔

ȀȀ̂1̃ץ ᾥ ̂ ̃ҹ ֲ ҍ ̆

9 ̆ῒҬ2015 2 ̂ ȁᶿ ̃̆2016 ׆

Ὶ 1 ̂David Roonỹ̆2017 ‰ 1 ̂ ̃ȂҺ

ԋ ȁ Ỳ ⱴ Ȃ

ȀȀ̂2̃ץ ̂ ̃ҹ ֲ ̆Һ

῏ Ȃ

ȀȀ̂3̃ץ ҹ ֲ ⱳ ҍỲ ̆Һ

ⱳ ȁ ῏ Ỳ Ȃ

3. ֲ Ῑ

ᾟ№≠ Ғҙֲ ῏ ץ ֤ ֲ

῏ ̆ ᴨ Ҭ Ȃ ᾟ№ ľ
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№ ֤ ᵬ Ŀ ľ -

Ҭ Ŀ ᵬ ̆ ֜ ҍ ᵬ̆ ֲ

Ȃ ᶫ ֲ ꜛ ҉̆ ֲ Ғ

̆ ԍ ῤ Ҭΐ ⱬ ֲ

ꜚ Ȃ ֲ Ῑ̆ Ῑѿ

ȁ ⱬ ȁ Ҭ ֲ ̆

ȁ Ҭ ⇔ ̆ⱴ Ҭ ⱴ ҹ ῤ

̆ ꜚ / Ȃ ῏ ̔1ȁ

꞉ ⱴ ̕2ȁ Ҭ↓ ѿ №ᵬҹ

ץ̆ ꜛ ̕3ȁ ꞉ ⌠ᴑҙ ӟ ̕4ȁ ꞉

ⱴ ῤ ᴪ ̕5ȁ ꞉ ₮ ֜ Ȃ

ȀȀ ҈ ̆ ֲ Ῑ ԅץҊ ̔

ȀȀ̂1ֲ̃

ȀȀ2015 2 ̂ ȁᶿ ̃̆2016 ׆ Ὶ

1 ̂David Roonỹ̆2017 ‰ 1 ̂ ̃Ȃ

ȀȀ̂2̃

ȀȀ2017 ̆ 4 ≠ Ȃ ◐ ҹ ̆

◐ ҹ ◐ ̆ ҹ◐ ̆– ҹ◐

Ȃ

ȀȀ̂3̃

ȀȀ2015 ԅ ꜛ̕2017 ᶿ

Ҭ 1 Ȃ

ȀȀ̂4̃ ֜ ̔

ȀȀ2015 ↔ ꜚ̕2015 ḇ

ⱴԅҬḇ ҽⱲ ľ2015- Ŀ ↓ ꜚ

̕2016 ȁ ȁӓ ⱴԅ ҽⱲ Ҭ

ᴪ ң ᴪ̆ ҹҬ ᴪ Ԋᴪ ̕2

016 ↔ Ạ ̆ҍ Graham

ᵬ ⱳ ̕2017 ȁ ⱴԅ ԋ

Ҭ ̂ ̃ ᴪ̆ №≢ᵬ ̕2017

Ҍ ̆ ⱴ ֲ ᴪ ԋ Ӝ ᴪ̆ Ạ

Ȃ
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（四）开放交流与运行管理

1. ᴪᵬ

ҍ Ỳ ֤ ᴪ ᵬ ᵬ

ᵣ ̔

ȀȀ̂1̃ ̕

ȀȀ̂2̃ ̕

ȀȀ̂3̃ ̕

ȀȀ̂4̃ ᵀ ̕

ȀȀ̂5̃ Һᴋ ᵬ ̆ ₮Ҋѿ ᵬ Ȃ

ȀȀ ҍ Ỳ ֤ ԍ2016 04 19 ֤

֜ Ҭ ҈ ᴪ 2016 ᴪȂ ᾢ Һᴋ ᾥ

׃̆ ᴪ ᴪ Ғ Ȃ ̆ ᴪҺ Һ ᴪ

̆ ᴪ ̆ ֲᵬԅ҉ѿ ̆ҍᴪҒ

̆ ₮ ̆ҍ ֲ Ȃ

ȀȀ̂1̃ - SnO2 └ ҍ

ȀȀ № ȁΐ - SnO2 ̆ᶏῒ

Ҭ ᵬ Ȃ └ ̆ ҍSnO2

̆└ ΐ Ṑ Ȃ

Ữ └̆ Ȃ SnO2ȁSnO2@C SnO2@C@S-GAs

ԅᾟ Ȃ3 №≢ҹ1200ȁ1765 1795 mAh/ğ

70 ̆SnO2 ⁞⌠ԅֽ 150mAh/ğ150 ᾟ ӊ

SnO2@C ⁞⌠405 mAh/gȂSnO2@C@S-GAs 150 ᾟ ̆ ׅ

Ḡ 867 mAh/gȂ 1 ̂Scientific Reports, 2015, 5, 12154, I

F=5.5) The 10th Sino-US Nano Forum Ȃ ᴪ ѿ ⱴ

ⱴ └ Ȃ

ȀȀ̂2̃ Ә Ỳ ╕ └

ȀȀ №ȁ ԋᾝ ҈ᾝPd Ỳ ╕ ᵬ

ҬӘ Ỳ ╕̆ Ҍ №ȁ Pd Ỳ ╕

Ҭ Ә ȁ ץ ԋ ᵬ └̆ҹ

ȁ ץ ԋ Ә Pd Ỳ ╕ ᶫ
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Ȃ└ ԋᾝỲ ╕PdNi PdIrץ ҈ᾝỲ ╕PdIrNi ΐ PdỲ

╕ Ә Ȃҍ Pd ̆PdNiỲ ╕ΐ

ᵝ ṿ ̆ PdIrỲ ╕ ӊ ̆ΐ Ә ṿ

ᵝȂҍPdIr ̆PdNi ṿ Ȃ ԍNi Pd ᵬ ȂPdIrNiΐ

ᵝҹ-0.68V̆ ṿ ҹ128mA/cm2̆ ṿ ᵝҹ-0.08V

Ȃԋᾝ ҈ᾝỲ ╕ ̆ ᵞPd ̆ ᵞ Ȃ

ᴪ ῀№ Ỳ ╕ Ȃ

ȀȀ̂3̃ ῏

ȀȀ Ḡ ̆ └ ̆ Ḡ

̆Ḡ SEI ᾧ ׆̆

̆ ⱴ ῃ Ȃ ⱳ└ ԅGOҍo-CNT ↓ ⱳ ̆

≠ԍ ̆ └ῒ ̆ ֟ץ

ץ ̆Ḡ Ȃ └ GO/o-CNT

ԍ ̆ ץ └ ׆̆ ⌠

Ḡ ᵬ ̆ ԅGO/o-CNT Ҭ̆⁞ ԅῒ

ᵬ Ȃ ᾟ № ̆

└ᵬ ̆ ᵬ └ԅ ҍ Ȃ ᴪ

ᵝ № ᵬ Ȃ

ȀȀ̂4̃ └

ȀȀ׆ ₮ Ҍץ̆ ҹ╠

ᵣ̆≠ ῀NȁSȁBȁPȁO ῒז └

ȁ ȁ ȁ ̆ Ҍ

ץ ⌠ ῏ ̆

└ Ȃ └ ⌠ ң ң ץ

҉ ̆ Ҍ ̆

ץ └ Ȃ └ ԅ

̆ └ N ̆ ԅҌ

ORR ̆ 400 Ņ 900 Ņң N

ΐ ⱬ̕ ᾢ ̆

└ ̆ └Ҍ ̆ ῏

ORR ̆ 900 Ņ ΐ ᴨ ORR ⱬ̕

̆ C3N4 └ ԅN ̆ 900 Ņ
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ΐ ᶃ ORR ⱬȂ ᴪ ῀№

ORR ῤ ̆ ῏ Ȃ

ȀȀ ̆ Һᴋ ᾥ ᵬԅ ̆ ԅ2016-20

17 Һ ̆ ᴪ ԅ ̆ Ҋץ₮ ̔

ȀȀ̂1̃ ⱴ ᵬ̆ⱴ ⱬ ̕

ȀȀ̂2̃ ᴨל ̆ ⱴ SOFC ̕

ȀȀ̂3̃ ᵬ̆ ̕

ȀȀ̂4̃ ⱴ ֲ ᴝ ȁ Ῑֲ ̕

ȀȀ̂5̃ ̆ ҍ Ȃ

ȀȀ ҍ Ỳ ֤ ԍ2017 12 9 ֤

֜ Ҭ ҈ ᴪ 2017 ᴪ ᴪȂ

ȀȀ ᾢ Һᴋ ׃̆ ᴪ ᴪ Ғ Ȃ ̆ ᴪ

Һ Һ ᴪ ̆ ֲᵬԅ ̆ҍᴪҒ ̆ ₮

̆ҍ ֲ Ȃ

ȀȀ̂1̃ľ҈ Ŀ ̆ ԍ ȁḂ

ᴧ ᴨ ̆ ֟ ױֲ⌠ ̆ῒҬ ⱳ ᴆ ῒ

῏ ᴆȂ ץ Ҋѿף ֟

ΐ ӈ Ȃ ̂CC̃҉ ѿ ̂CNTs̃̆Ῥԍ

҉ ѿ MnO2 ̆ ⌠ ᵣ ΐ Ỳ ̆

ᵬ ᵣ ̆ ᵞ ᾟ ᵝ̆

̆ᶏ 600 ̆҉ץ 1800 Ȃ҉ץ ᴪ ױ

̆ ῀№ ꜚⱬ ̆ ѿ └ ̆

ᵬ Ҭ Ȃ

ȀȀ̂2̃ľ ԋ ⱳ Ŀ ̆ Ạ

ֲ SEI ̆ ᵬ ̆ └ Ȃᶏ

└ / ȁᾣ ̆ ԅ

ḱ ̕ Ҭ̆ ҉ ӊҊ̆ғ

⌠ԅ └̕ Cu|Li ∆ Ӟ ̆

ᴨ ̆ ⌠ ᾢ ̆ ̆Li+ ҉ ⱬ֞ ₮

ⱴȂ ᴪ ױ ̆ ῀№ └ └Ȃ

ȀȀ ̆ Һᴋ ᾥ ᵬԅ2017 ̆ ԅ2

018 Һ ̆ ᴪ ԅ ̆ Ҋץ₮ ̔
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ȀȀ̂1̃ 2017 ҉̆ ꞉̕

ȀȀ̂2̃ⱴ ҍ ᴑ ᵬⱬ ̕

ȀȀ̂3̃ⱴ SOFC └ ᵬ̕

ȀȀ̂4̃ⱴ ֲ ᴝ ̕

ȀȀ̂5̃ ̆ᴨ Ȃ

2. ֜

ת1̃̂ ᶏ ҍ῍֣̔ ԅ ת ȁ῍

ȁ ȁXRDȁת └ ̆ҹ ῤ ᶫ №

Ⱶ̆ᾟ№ ⱳ Ḇ ԅ Ȃᶏ

ԅ ԅ ҹ ᶫ Ȃ

ȀȀ̂2̃ ᴰ ҍ ᴪ ̔ Ὲᴧ ᴰ ᵬȂҹ Ҭ

ȁῇѿҬ ȁ Ҭ҈ ԅľ Ҭ ⇔ Ŀ̆ ԅ

̕ 2016 ҍ ҹҬ ԅ ᴪ ꜚľ

№ ̆ ԅ Ȃ 2017 ҹ ӠҬ ԅ ᴪ ꜚ

̆ ױ ԅ ⱬ̆ ԅ ᴰ ̕ ԅ ֤

ҍ פ ꜚ̆ № Ғ ֲ ҍԅ

ȁ ֜ ꜚ̆ ԅ ̆ ԅ

̆ҹ Ạ ԅ ᴰ ᵬȂ

ȀȀ̂3̃ ȁ └ ֜ ’̔ Һ

̆ ᴨ ҍ⌠ Ҭ ̆ ԑ֜

̆ ╠ Ȃ ̆ҹḆ ̆

ҍ Kotov ȁ David Rooney ȁ ≠֒

ȁⱴ ᾣ ԅ ᵬ῏

Ȃ2015 ῍ ῤ 5 /◐ ╠ ȁ֜ ᵬ ̆

̔ WARWICK Volkan Degirmenci◐ ȁ҉ ֜ ֲ ⅞Ғ ḍ

ȁ Ȃ2015 ̆ 2 – ȁ

№≢ ȁ ≠֒ Ῑ Ȃ2015

7 ̆ ῌ ᵖ ᾥ ԅ8 ⱴԅ ̆

ӟ ԅ ԅ └ ȁ ȁ └ ̆ⱴ

ԅ ֜ Ȃ2016 ľҬ ֜ ᾢ

ᴪĿ̆ Ҭ ң 13 ȁ 24ᵝ ᴪȂ ֤
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ȁ Patrick Johnston ȁ ᶏ

̂Ҭ ̃ ȁ ᶏ ῌԊⱵ Tim

Losttyᾢ ᴪ 24ᵝ Ỳ ╕ ȁ ῏

ԅ № Ȃ ֓֜ ҹҹ ѿ ԅ

Ȃ

3. ⇔

̂1̃ ҍῒז ᵬȁ ⱴ῀֟ҙ ⇔ ֟ ᵬ
’ ̕

ᾥ ῒ ⱴ῀ԅ ֤ ᵬҹ ᵝ̆

֤ Ὲ ȁ ȁ ֤֜ ȁ ֤ ⱬῈ ᵝ῍ ҍ

֤ ꜚ ⇔ Ҭ Ȃ ᾥ ҹ ⇔ Ҭ PI ᵝ̆ ꜚ

ҍꜚⱬ Ҋ̆ ȁ

֟ҙ ȁ ꜚⱬ ֟ҙ ȁ

ԋ ῏ ᵣ ᵬȂ2017 ꜚⱬ ᴍ Ὲ

֤ ľ ᾥ Ŀ ᵬ ̆ 300҆ᾝ̆῍ ֟

ᵬ ̆ └ ֟ ᵬȂ

└ ȁ ῃ └ 250 Wh/kg

└ ҈ ֟ҙ ᵬȂ2017 ̆

Ὲ ᵬ ꜚⱬ ԅ ̆

2018 ᵬ ꜚⱬ Ȃ

̂2̃ №Ҭ ̂ ֤ ̃ ’ȁ ľ֤ ῟ ⇔ Ŀ
ᵬ ’ ̕

╠ ֤ №Ҭ Ȃ ᴪᶭ

̆ ȁҬ ȁ

Ỳ ╕ȁ Ỳ ╕ ⇔ ̆ ҍ ȁ

ᴑҙ ⇔ ᵬ̆ҹ ꜚ ⇔ ᵬ ̆ ҍ

ȁ ֤ ᵬ῍ ̆ⱴ ⱬ ̆

ῃ ᵬ̆ ῏ȁ ᵬȂ

̂3̃ /Ḡ ֤ ◐Ҭ ȁ ᴪ ’ ̕

 ᴪ ’̆ ≢ ₮ԅ Ⱳ ȁ῍
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֣Ⱳ ȁ Ⱳ ȁ Ⱳ ̆ῒҬ  ̆ ֜ ῏ ̆ Ḡ

ᴪ אל ҍ ῃ ̆ Ḡ ᵞ ȁᵞ ̆ ꜚ 

ᴪ ⱵḠ Ҭ Ȃ ╠̆ ꜚ ꜚⱬҺ ԍ

Ȃᵬҹ2022 ֤ ᴪҽⱲ ӊѿ ̆ ԍ-10Ņ

̆ -23ŅȂ ᵞ ᴆ̆

̆ ꜚ ꜚⱬ ᾟȁ Ȃ ᵥ ‗ ꜚ ᵞ ᴆҊ

̆ Ḡ  ᴪ ₮ ῏ Ȃ ֤ ֤ ꜚ ⇔ Ҭ

ԅ ᴪ ̆ Һᴋ ᾥ ᵬҹ ֤ ꜚ

⇔ Ҭ ѿ ̆Ӟ ҍᵞ ᴆҊ ῏ ᵬ̆

Ȃ

̂4̃ ľѿ ѿ Ŀ ᵬȁ ᵬ ’ Ȃ

ľѿ ѿ Ŀ ̆ ᵬ̆ᶭ

ҍ Ỳ ֤ ȁ № ֤

ᵬ ֤ - ҍ Ҭ ҈ ̆

ⱴ ᵬⱬ Ȃ2017 ̆ David Rooney

⌠ ᵬѿҩ ̆ ȁ ῏ Ạԅ

Ȃᶭ ̆Ҭ ῍ SOFC ᵬ̆2

018 ῍ Ҭ ȁ ῏ ᵬ Ȃ

4. ҍ └⇔

ῤᴨ Ғ ̆ ᴪ̆ ȁ

ȁ ᴋⱵȁ / / / Ȃ

ᵣ└ ̆ Ṣ ᾢ ̆ ҍ

└Ȃ ⇔ ̕ Һᴋ └̆

ᴪᵬҹ ̆ ҉ ᴪ Ҋ ֲ

└Ȃ ֲ ȁ ꜚ └Ȃ ῃ ᵝ ᵬҍ֜

ꜚ̆ ȁ῏ ⱴ ȁ ȁ ҍῬ⇔ ᵬ

̆⇔ ᴆ ȁ Ғ ȁ ֲ ȁ ֲ ⌠ ᵬ

῏ ֜ ̆ҍ ῏ ᵝ ̆ⱴ ῏῍ ҍ ῏

̆ ꜚ Ȃ

5.ᶭ ᵝ
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ᶭ ᵝ ֲȁ ȁ ᶫԅ ≠

Ḡ Ȃᶭ ᵝҹ 3 ̆ Ὶ 1 ̆

ҹ Ῑ ᶫԅ ⱬ ̆ 4 Ғ ֲ ̆

2ֲ̆◐ 2ֲȂᶭ ᵝ ҹ ᶫ ̆

Ḇ ԅ ̆ⱴ ԅҍῒז ᵝ ֜ Ȃ ̆ᶭ ᵝ

῍ 214҆ᾝȂ2015-2017 49 ̂ ̃̆

ṿ 161҆ᾝ̆ ȁ ᵬ ȁ ȁ

ȁ ȁ ȁ № ת Ȃ ᵝԍ ֤ Ӡ

ҙ ̆ 1600 ̆ҹ ᶫԅ ⱬ Ḡ Ȃ
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三、重点实验室自评表

ᴇῤ №

⅞
(10№)

2015-2017 ῤ ⅞
’

9
҈ ⅞

ҍ
(45№)

ᵝҍ ’

43

⇔

ᴝ ҍֲ Ῑ
(25№)

Һᴋҍ ֲᵬ

24ᴝ ҍ⇔

ֲ Ῑ

֜ ҍ
(20№)

ᴪᵬ

18

֜

⇔

ҍ └⇔

ᶭ ᵝ

94



34/67

四、依托单位内部公示情况 

Ὲ ̔2018 04 23 -2018 04 30

ȀȀῈ ̔ ֤

ȀȀᶭ ᵝῤ Ὲ ’̔  

ȀȀ 

ᶭ ᵝ̂ ̃̔ȀȀ 

ȀȀ ȀȀ
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五、学术委员会意见 

ᴪҺᴋ̂ ̃̂ ̃̔ȀȀ 

ȀȀ ȀȀ
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六、依托单位意见 

ᶭ ᵝ̂ ̃̔ȀȀȀȀȀȀȀ

ȀȀ ȀȀ
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七、附件目录

ᴆ

1 ’

2 ᴝ ’

3 ᴪ ’

4 ֜ ’

5 Ὲ
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ᴆ1ȁ ’

1ȁ ⅞

ŵ ⅞ ֽ̂ ̃ȁ ᴪ ̂ ̃

̂ ̃ Һ ֲ ̂҆ᾝ̃ ≢

1

ԍ
ᵣ ┘

Ỳ ҈ №ѿ
4H-

2015 77.0 A

2

ԍ └
SOFC
└ ҍ

ҹ  

2015 24.6 A

3

҈
ⱳ

Ỳ
Ә ꜚⱬ

ᾥ 2015 80.0 A

4

ԍ ῃ
SOFC

ҹ
2015 67.0 A

5 ₀∆
└

↔ 2015 25.0 A

6

ᾣ №
ῒ

ᵣ№ Ҭ ҤӘ 2015 35.0 A
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7

Mo2CỲ ╕ 1,3-
Ҁԋ ⱴ
Ҭ

ᶿ 2016 20.0 A

8
Ҭ
֜ ᾢ

ᴪ
ᾥ 2016 19.54 A

9
ᾣ

(21773007)
ῃ 2017 65.0 A

̔
̂1̃ ̔863 ⅞ȁ973 ⅞ȁ Ғ ȁ Ȃ
̂2̃ ≢ AȁBң ̆A Һ ̆B ҍ Ȃ
̂3̃ ⅞ ̆ Ώ ̆ᴋⱵӥ ̆ ≢ҹAȂ
̂4̃ ץ ҹ ᶭ ̆ ᴋⱵӥҬץ ҹ ᶭ ̆Ҍ ᶭ ᵝ Ȃᶛ̔ 2013

̆ 300҆̆ᵖ 2014 Ҋ Ȃ ῀2013 ̆ 300҆ᾝȂ
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Ŷ ⅞ ̂ ̃

(1) ֤ ⅞

̂ ̃ Һ ֲ ̂҆ᾝ̃ ≢
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(2)ῒ ⅞

̂ ̃ Һ ֲ ̂҆ᾝ̃ ≢

1
******

ᾥ 2015 100.0 863.0 A

2
*********

2015 25.0 863.0 A

3
῏ ҍ

ᾥ 2016 50.0
⇔

⅞
A

4
ľ ѿᵣ

Ŀ 2016 20.0 A

5
Ỳ ╕Ỳ
Ҭ
ҍ

ᾥ 2016 6.0 Ғ A

6

ľ
Ŀ└ Ғҙ ᵝ

⇔ ⱬ
2016 1.5

Ҭ ᵝҍ
ᴪ

A

̔
̂1̃ ̔ ⇔ ⅞ȁ ֤ ⅞ Ȃ
̂2̃ ≢ AȁBң ̆A Һ ̆B ҍ Ȃ
̂3̃ ̆ Ώ ̆ᴋⱵӥ ̆ ≢ҹAȂ
̂4̃ ץ ҹ ᶭ ̆ ᴋⱵӥҬץ ҹ ᶭ ̆Ҍ ᶭ ᵝ Ȃᶛ̔ 2014

̆ 300҆̆ᵖ 2015 Ҋ Ȃ ῀2014 ̆ 300҆ᾝȂ
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intermediate temp
erature solid oxi
de fuel cells

Wang, David Roone
y, Kening Sun*

Sources

5

Ultrastrong Polyo
xyzole Nanofiber 
Membranes for Den
drite-Proof and H
eat-Resistant Bat
tery Separators

Xiaoming Haŏ Ji
an Zhu,? Xiong Ji
anğ Haitao Wu, 
Jinshuo Qiao, Wan
g Sun, Zhenhua Wa
ng*

2016 Nano letter 13.8

6

The Ca element ef
fect on the enhan
cement performanc
e of Sr2Fe1.5Mo0.
5O6-delta perovsk
ite as cathode fo
r intermediate-te
mperature solid o
xide fuel cells

Jinshuo Qiao , We
njun Chen, Wenyi 
Wang , Zhenhua Wa
ng , Wang Sun

2016
Journal of power 
source

6.4

7

Flexible carbon n
anofiber/polyviny
lidene fluoride c
omposite membrane
s as interlayers 
in high-performan
ce Lithium-Sulfur
batteries

Zhenhua Wang Jing
Zhang , Yuxiang Y
ang, Xinyang Yue,
Xiaoming Haŏ

2016
Journal of power 
source

6.4

8

Covalently functi
onalized TiO2 wit
h ionic liquid: A
high-performance 
catalyst for phot
oelectrochemical 
water oxidation

Lin Jing, Min Wan
g, Xinyuan Li, Ru
oyun Xiao, Yufei 
Zhao, Yuxia Zhang
, Yi-Ming Yan, Qi
n Wu, Kening Sun

2015
Applied Catalysis
B: Environmental

9.4
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9

A bulky and flexi
ble electrocataly
st for efficient 
hydrogen evolutio
n based on the gr
owth of MoS2 nano
particles on carb
on nanofiber foam

Xin Guo, Guo-lin 
Cao, Fei Ding, Xi
nyuan Li, Shuyu Z
hen, Yi-fei Xue, 
Yi-ming Yan, Ting
Liu, Ke-ning Sun

2015
Journal of Materi
als Chemistry A

8.9

10

Diethylenetriamin
e (DETA)-assisted
anchoring of Co3O
4 nanorods on car
bon nanotubes as 
efficient electro
catalysts for the
oxygen evolution 
reaction

Yu-Xia Zhang, Xin
Guo, Xue Zhai, Yi
-Ming Yan, Ke-Nin
g Sun

2015
Journal of Materi
als Chemistry A

8.9

̔ ↓ҽ10 ȁ ⱬ Ȃ
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ŶҒ

Ғ ᵬ ₮

1 ף ᾥ 2017
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3ȁҒ≠ȁꜚ/ ȁ ӥȁҳ ᴆȁ

/ ῤ/ PCT

1
ѿ ᵣ

2.01510379299E
11

2017 ῤ Ғ≠

2
ѿ ԋ

֟ҍ
ᶫ

ZL201720248171
.5

2017 ῤ Ғ≠

3
ᵣ

2.017112887081
E12

2017 ῤ Ғ≠

4

ᵣ

ᵣ └
2.01711285931E
12

2017 ῤ Ғ≠

5
└

201711285919X 2017 ῤ Ғ≠

6

ѿ ԍҬ

ῒ
└

2.017110136158
E12

2017 ῤ Ғ≠

7

ѿ ԍ
ᵣ

ῒ└
ῒ

2.017110093148
E12

2017 ῤ Ғ≠
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16
└

E11 2016 ῤ Ғ≠

17
ѿ ΐ
Ỳ ⱳ 201610244227.X 2016 ῤ Ғ≠

18
ѿ /

ⱴ
2.016110637091
E11

2016 ῤ Ғ≠

19
ѿ /

ⱴ
2.016110632064
E11

2016 ῤ Ғ≠

20

ѿ ԍ

ҍ
₀ └

2.016109367759
E12

2016 ῤ Ғ≠

21
ѿ └

ԋ

ZL201410286215
.4

2016 ῤ Ғ≠

22
ѿ  2.013105410027

E11
2015 ῤ Ғ≠

23

ᵝ

ῒ
Ỳ ᵣ ץ
ᵣ
Ҭ .

2.015106087041
E11

2015 ῤ Ғ≠

24

/
ᵣ

ῒ└
2.015106440476
E11

2015 ῤ Ғ≠
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25
ѿ

CN104987343A 2015 ῤ Ғ≠

26
ѿ

ῒ
└═ љ

25
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35
ѿ ԍ ҙ

֟
└

CN104953102A 2015 ῤ Ғ≠

36
ѿ ᵬ
ҹ CN104900830A 2015 ῤ Ғ≠

37
ԍ

CN104900910A 2015 ῤ Ғ≠

̔
̂1̃ ῤ ῤ Ҍ Ȃ
̂2̃ ̔№ҹҒ≠ֽ̂ Ғ≠̃ȁ ӥȁ ȁꜚ/ ȁҳ ᴆ Ȃ
̂3̃PCTҹPatent Cooperation TreatŷҒ≠ ᵬ ̃ Ώ̆ Ғ≠ ѿ ᵬ ̆ ѿҩҒ≠ ̂ ̃ ₮
ѿᴆҒ≠ ̂ ̃̆ ֲ ῒ Ҭ̂ ̃ ѿҩPCT ׆̆ ᾧԅ ₃ҩ Ғ≠̆ ѿҩ

Ȃ
̂4̃PCT Ώ ȁ Ȃ



51/67

4ȁ└̂ḱ̃ ‰

≢

̔
̂1̃ №≢ҹ ‰ȁ ‰ȁ ҙ ‰ȁ ‰ Ȃ
̂2̃ ≢ AȁBң ̆A └̂ḱ̃ ‰̆B ҍ└̂ḱ̃ ‰Ȃ
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5ȁ

≢ ᵝ Һ ֲ
Һ ֲ

1
****῏

2017
ᴨ ѿ ᾥ ѿ ԋ 2017

̔
̂1̃ ȁ ֤ Ȃ
̂2̃ ȁѿ ȁԋ ȁ҈ Ȃ
̂3̃ ≢ ȁ ȁ ҙ ᴪ҈ ȂῒҬ ֽ ľ ȁ ȁ ȁ

ᵬ Ŀ5 Ȃ
̂4̃ ᵝ ȁ ȁ ֤ ᵝȂ
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6ȁ

Һ ֲ ᵝ ᴍ ̂҆ᾝ̃

1
ⱴ Ỳ
└ ῒ

ᶿ
Ҭ
ᴍ Ὲ

֤ 2016 Ⱶ 20.0

2
Әף ⇔

Ὲ
2015 5.0

3
ꜚⱬ

ᵣ ᾥ
ꜚ

ⱬ ᴍ Ὲ
2015 300.0

̔ Ⱶȁ ȁ Ȃ
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ᴆ2 ᴝ ’

1ȁҒ ֲ

≢ ₮
Ⱶ

Ғҙ ᵝ Ὶ

ֲ ’

ֲ

1 ᾥ
1964-01-2
0

Һ
ᴋ ҍ

2006-6

2
1954-09-0
9

◐
Һᴋ

2000-6

3
1972-12-0
6

◐ ῒז

4
1968-12-0
2

◐ ῒז

5
1976-01-0
4

◐ ῒז

6 –
1961-01-2
0

◐ ῒז №

7
1982-08-1
3

ῒז
ҍ

8 ӓ
1980-10-1
4

Ҭ ῒז
ҍ

9
1974-04-1
9

Ҭ ῒז
ҍ

10
1983-08-0
6

◐ ῒז
ҍ
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11 ↔
1983-01-1
6

Ҭ ῒז

12
1977-08-0
7

◐ ῒז

13 ҕ
1976-06-1
1

ῒז

14
1979-09-0
1

◐ ῒז

15 ῃ
1978-09-1
9

◐ ῒז

16 –
1977-04-2
0

◐ ῒז

17
1988-01-1
1

ῒז ῒז
ҍ

18
1982-12-3
0

ῒז 2013-6

19
David Roo
ny

1972-08-0
1

ῒז
ҍ

2016-6

20
1981-06-0
1

Ҭ ῒז
Ғҙ

21
1960-09-1
2

ῒז 2001-9

22
1988-03-0
8

Ҭ ῒז

23 ᶿ
1988-11-1
1

Ҭ ῒז

̔
̂1̃Ғ ֲ ̔ ԍ └ ֲ Ȃ
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̂2̃ Ώ ȁ◐ ȁҬ ȁῒ Ȃ
̂3̃ Ⱶ̔ Һᴋȁ ◐Һᴋȁ ֲȁ ֲȁῒזȂ
̂4̃ Ὶ ̔ Ὶ ᵣ ȁᴋ ’ȁᴋ Ȃ
̂5̃ ֲ ’̔ ȁ֣ Ⱶ Ғ ȁ ȁֲ҆ ⅞ȁ ֲ ⅞ȁ ₮ ȁ
ᴨ ȁ ȁ ֲ ⅞ȁ ֤ ´ֲ ȁ ֲ ȁ ֲ ȁ Ȃ
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2ȁֲ

2015 2016 2017

1 ֲ ⅞

2

3 David Roony 1 1

4 ȁᶿ 2
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3ȁֲ Ῑ

2015 2016 2017

1
֤

´ֲ

2

3 4

4 ҙ ( Ώ ) 5 ( Ώ ) 3 ( Ώ ) 4

5 ҙ ( Ώ ) 22 ( Ώ ) 21 ( Ώ ) 16

5 1

6 ◐ 1

7 ◐ – 1

8 ◐ 1

ֲ̔ ῙҬ ȁ ҍ ̆ғ ῤ ҙ Ȃ
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ᴆ3 ᴪ ’

1ȁ ᴪ

ᵝ ᴪ Ⱶ

1 ֤ ⱳ

2 Ҭ ̂ ֤̃ Ỳ

3 ҙ ҍ

4 ῌ Ҭ

5 ֤

6 ӂ ҙ

7

8 Ҭ

9 ῐ Ҭ ѿ ᵣ

̔ ᴪ Ⱶ Һᴋȁ◐Һᴋ ҈ Ȃ
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ᴆ4 ֜ ’

1ȁ

ֲ ᵬ ᵝ ̂҆ᾝ̃

1
- SnO2
└ ҍ Ҭ ҙ 2015 2.0

2
Ә
Ỳ ╕

└

Ԑ Ҭ ҉ ֜ 2015 2.0

3
῏

ⱬ Ҭ Ҭ 2015 2.0

4

└

ҙ 2015 2.0

5 ⱳ ῒ
└

ᾥ ◐ 2016 2.0

6
ᵣ -

Pd ⱳ Ỳ
╕ └

Ԑ Ҭ ҉ ֜ 2016 2.0

7 ҍ Ҭ ֤ 2016 2.0

8
҈

ᾣ ◐ ҙ 2017 2.0
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9
ԋ

ⱳ Ҭ ֤ 2017 2.0
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2ȁ

≢ ᵝ ҍ

1 ↔
2016 6 -12 ̆ҍ

Graham ᵬ
ⱳ Ȃ

2
University of California, 
Daxis

2017 11 -2018 11
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3ȁ ᴪ

ҍ

1 2015
֤ Ҭ פ ̆ӟ ᶏ ԅ  
̆ү ԅ ױ Ҭ  Ȃ

2 2015
֤ ῇѿҬ פ ̆ӟԅ ᶏ ԅ

╠ ᵬ̆ү ױ  ̆
ԅҬ Ȃ

3 2015
ῌ ᵖ ᾥ ԅ8 ⱴԅ

̆ ӟ ԅ ԅ └ ȁ
ȁ └ ̆ⱴ ԅ ֜ Ȃ

4 2016
ҍ ҹҬ ԅ ᴪ ꜚľ

№ ̆ ԅ

5 2017
֤ ҍ פ ׃̆

̆ҹ ԅ Ȃ

6 2017
ῌ פ ̆ ױז ԅ
└ ̆ⱴ ԅҬ ң ᵬȂ
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4ȁ ᴪ ֜ ֽ̔̂ Һ/ Ⱳᴪ ̆ ҍ ᴪ Ҍԇ Ώ̃

ᴪ ᴪ ≢ Һ /ῤ

1
Ҭ ֜

ᾢ
ᴪ

ᴪ 2016 ֤

ᴪץľ ֜
ᾢ

ĿҹҺ ̆
̆ ⱬԍ

‗Ὲ῍֜
̆⇔ ⱬ

֜ Ȃ
ԅҬ ң ₮
ȁ ץ
̆ ⱬԍ Ҋ

ѿף ȁ
֜ ̆

2
Ҭ ֲ ȁ

ᴪ 2016 ֤

ҍ ֜
ל

ῤ ꜚ ̆
ᵬ

̔ᴪ ≢ ᴪ ῤᴪ Ȃ
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ᴆ5ȁ Ὲ


