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22 R XIS, BRI, SRE (e BRI EE R 4L FEh B R GE. IR
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Fabrication of flexible and freestanding zinc == 2012-51/35
chalcogenide single layers

Yongfu Sun!, Zhihu Sun?, Shan Gao', Hao Cheng? Qinghua Liu2, Junyu Piac', Tao Yao?,
Changzheng Wu', Shuanglin Hu3, Shigiang Wei? & Yi Xie!

Inorganic graphene anslogues (IGAS) are a conceptually new class of materials with
altractive applications in next-generation flexible and transparent nanodevices. However,
their species are only limited to layered compounds, and the difficulty in extension to non-
layered compounds hampers their widespread applicability. Here we report the fabrication of
large-area freestanding single layers of non-layered ZnSe with four-atomic thickness, using 3
strategy involving a lamellar hybrid intermediate. Their surface distortien, revealed by means
of synchratron radiation X-ray absorption fine structure spectrascapy, is shown to give rise
to a unique electronic structure and an excellent structural stability, thus determining an
enhanced solar water splitting efficiency and photostability. The ZnSe single layers exhibit
a photocurrent density of 2.14mAcm ™2 at 0.72V versus Ag/AgC! under 3C0W Xe lamp
ireadiation, 195 times higher than that of bulk counterpart. This work opens the door for
extending atomically thick GAS to non-layered compounds. and holds promise for a wealth of

innovative applications.
Effective visible-light water splitting ...
- - has been achieved on & pholoeléctnade based on SaS; monolayers with three atom
T Hefei National Labaratory for Physical Sciences at Microscale, University of Science and Technology of China, Helei 230026, China. thickness. In their Communication on page 8727 i1, 8 Q Wei, Y. Xie, et 5l. describe the
2 National Syncheetron Radiation Labaralory, University of Science and Technology of China, Hefei 230029, China.  Degartment of first synthesis of fraestanding $nS; monolayers through 4 scalable exfolistion strategy:
i he Angsteam L tory, L un ity i 5 et g i -
Mieds Chritry, Tha A s - Uppsal A o nglorials ghoitt The phototlectrode realizes 3 visiblesiight conversion efficiency of 387 %, which is
it W st st (WWILEY-VCH
Superior 10 moit reported electrodes W
e ——— . !

& 4 A£E: ZnSe —ZEE T RiB K TAE R FELE Nature Commun. E; HB&: SnS; Z4&E R TIE
BEAE Angew. Chem. KN HHTH
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ZRBURDIRES , BT SR A% 50 77 7 R — W H PR AR 2 1) i B A 1 321

BT EFEE, EXMADREN LR E XAFS B AT A 00 E K R0 5 5050 =
U7C-XAFS sEgaul HAT I TE 1 B AL R AL I & 1IN 18] 70 #% XAFS/UV-Vis 22 & (& 5),
KR T A 1077 20, 8L — AN Sl A S B2 B A B4 s VR A s ) SR LA i
. fETEE X HLAPUE XAFS MR KDGEE T F_ESIN UV-Vis &, XA LERTSG
JE 7 R AS A R TR S A5 B RGP ) HL 3 45 5 206 A U S S .
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) ! W ' B UV-Vis
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Synchrotron X-Ray I M _T i : - 8mm
- i et il .- -
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&l 5. AL XAFS/UV-Vis B M B E

MARZIE RN B, 2 SU RN X 73 1 AN RS B4 K R £ Ak 22 TR
B ORI AR 3 ) B . ORISR R B8 1 E SR GG AE BE AN [F] (1438 5L 77138 5
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AT, ATV FRIYERE CRYER—4E) JESRMGrRMRL (B 6D X Ff s b 25 A
NHRAL XAFS 3% B R8N 73 8 38 91 =2 BT op% AR A EE B IR R 22 . 5518 5
MR IRRZAME TS, PICL B T80 b R R AK, B LLX Rl SRR N RHA R
SEE KT RN PLCLO 2 BAK; TR SRIE R AT R IE SR 2611 T, PtCL> B8 1M 42
IR JFETE BN PR T, TG RETE R4 Po Bk . fe2&, IXPFPAN A (14] 5 i
BREBESIHT Pt YK — eI 3 016 B 1% U0 70 R R R A [ FrBUs 2k &
(EEMSE) (Journal of the A
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B 6. B\ Pt GURBRLE IR S N RT3 A S E S %

BE—DHE, B UL TN xR A AR I T 45 G R 5 A 4 1) I — B Y B U] R,
MR FE i 5 AL XAFS/UV-Vis BE IS H R TERE 7R TAE . FIH R AL XAFS 322 40R
RILHTIRY) AuCIPPhs 7E £ B2 A /2 B HEZE 1, HOUREE — B 4R REAE P ATV AR 5 T, X
SEK T WAL IR EEIN 8], 345 Au GOK R RS0 A4/, 383X pede S ik 45 i Ok
Y HE T, AT T ORSTLE 0.9~3.3 nm (8B Au 49K FFE (K 7a). 1EIX
$e Au PR A, i oo A 2R A R T 1A E TR B ) b BRI T BAAK,
VR (1 Sk HETE Au 9K BIRE IR 3 107 S AH B (1) LT HF-454 (B 7). b, W
SREFF IE CIe B B R 77 A8 46 IS Fe B D 328 436 1t i o &9 K [ 7 34 T 3 5 P I
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T, B EAEE TR e B R TN A AR AR ST N, AH RN
Hiy R AR 1) HEL T S5 N o T I SRR AR e B, AT A e i R R
PEBUR A RAE (B 7)o Z WU FE R XOR R AE (R E 222275 ) (Journal of the American
Chemical Society 134, 17997 (2012))-
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L 1
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Auy3(PPhs)y(SCaHas) (/) PPh; protected Au, 5 (fec)

Bl 7. Au KB #RE R T MG IR 2

PLERFFC AR AR S 1 AATE R AR AN AOR A iz A K LSO 45
o PERER AL TS T B 7T ANV AR, SR O 1 3R G BUR AN 1% 4T 0 i 1 fe B %
PR EATRE LM A M BE B, VIR PORMBMA RO G . dimPEgesedt 1A
i R 4

VU, R0l Ak ik — 4 o 1A B B RIS L 2 1 5 Y A L P

FHPDRLRE B R AL AL B RE, T SEDL A AT BE . AT, FAEMDRHI =N o
SR (B3R, IAGRMENCREO ZRZMEAEN, Xt 2R E R KiE
FESR mAMSEER N o o E BHE B 25 MERUR B B} 2 [ 2R S i = i B R R A
T R R T R YRS AR R S, 9B T Seebeck R HLF AN
=ABEI LR FLAAL, ARk T8 A ZT B =280 B I s LB & Al )
A, RIS ZT PR RESR T BT U e LA AT L) =N S50 8) B4,
LA A EOK B3 2 - B EVE R T 5 AR TR BRI R RS AR R SRR TE
VA R -JBRR 0 Vo et B 2 I B AW . RN R D A [ R S = A i
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SRR A A FI [R5 T X -5 42 M A0 R 40 25 A6 ATt A s — 4 A PR R A 45 4 (1
9A-B). [FGHa4T XAFS 455 Rt BiaSes 4k S (A ) 5 1R T S5 Mg M bt R AE T
IREFE AL : A0 T, Bi-Se 5 Se-Se MK AT EEHL A A FIFREERIBG M, T
R AR A AE . R, ARYEFED RS XAFS ES 2R T4 S8, Wi
1 BiaSes 4 S AR I S5 MY S HLA HTSE — P R B0 LA B REREAT 15K 9C-D). it
SR 2 IR 7t R T HH A AE A OO R T HAR B R AR AE, 1y LA A AR &y
JEA AEH B R G0, BEM ARG 2 (5 T UM RIS 3. [N, SR Je e R4 A
P& W FHEE TS BiaSes —4Edi A SR 88 A SOUHEUN 71, MM BT R, 1
H YRR BT BE T D RN A AT X AN B A ) B A W o ) 28 DL e AR
M B 24 T EUE A AL LM 3 7 8 fi% . % LAE AR AE J. Am. Chem. Soc., 2012,
134, 20294, J 3% J5 B 4% 1 BRAUg o 8 T 56 [ 46 2% 2% Chemical & Engineering News fif{ |
LA

two-dimensional electron gas

exfoliation

LLLULCLLLLLU00LCOTT

= hot carriers == cold carriers
Bulk materials short wavelength phonon
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. ERFEDES LW TR = L E R E R

2012 £, NSRL #REEWSUHUAS B E bRfomg. ££ 201247 H29 HE S8 A3 HT
W EAEYL H T 5 34 Jm [E FRBAKE 2513 (The 34th International Symposium on Combustion)
b, NSRL FF K# M 7B 1 /N R 2 RFE R 2 (Plenary Lecture), 52 21 [E FRiAkE =
TR E VPN A2 RE X2 H 1928 AF5 — i [ A RE 2 15 70 LR R 2738 15 3k
R SRR . FF CEEIRIEE AR RS W 238k 9 [ PR e 5 2= 21 55 2> (Board of
Directors) ¥ F, Z5ERAKYSREH TAE, HHEAE T ARSI, 23958 KK
T WIRERE, ATTZ IR S VORI PR AR SO RIL . AN, 2012 3L E
VP23 1 (APS Fellow) gk TAEH, 55 K HER H T ERRBIZ WO 71k LA R S N 5l
715 B R VR AU ) — R B QBT R 3k 1% APS Fellow. X S8PRR UG5 55
] o [ AP S e B 2 ) 22 R 76 [ B iR Jos &3 Jen 44 B2 A2 7 (R AR KR T T
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RIZWeE . JRRKIA K IG AR . WEE BRI e . 135 SO E AR . K
KWFFE F IR AR . WAL IR e HURRE . IR BOR M S BEi 25 H i
PrRpiie 5t B LA ST T 7 1) o 22 WL 5 N RSBk s (BER —107) 4 MRk
(Topical Review). 391 jm ki & M1 576 FeEdlk, 4y 12 Mibdx. SkE 23K 37 MEK
MIHBIX ) 1200 R4 & R PEMFEFZAELNE TARRES U 2808 30K AR I 1 [F4T
VREHIRE, B2 R SO HAEE AR R ARSIk, ME& I —IRVFH IR SRR
T E FrpAFe AU AT Proceedings of the Combustion Institute, H4Z32HK 2N 30%.
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MR Ah, KmaBGF CEIRRBAIE 7 Rt il 2 F Dk, bR
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B o LR AR RS, BRI RS G (CRARANME) PHER AT 0.5% /) B A
MEITERF R RSCR . XY R TTIRE X TS, Ko LR S B 5 )
HERE, REYH 2R REERMUR 2R B R TTER PR 2 i ik
X0 T A HE SR B BRIGE2 T RIE 78 T QIR R R Rl A2 4 FE I FH TR 2R 22 PRk B i
A AL F K MG AL 2% (For his pioneering development of synchrotron-based combustion

diagnostics, particularly used to study pyrolysis, oxidation and flame chemistry of various

fuels).

45



46



€. R EE1E

2012 4, EZK[RIDHRSS S = AR IERIE E AN U 35 4 L 5k E TR G 1E L
W, HREORA VEE . R E S E AR R SR B U@L RIS RS R, BB R
NSRL W E PR J) . AR, Sei skttt 6 MM FORVIIE, Hrh a2 4
[ K HME L K RANE T HK I, 3 AN EZRINE L KR e SNE T X E, 1A EER
FHRHEEE A RIIE, #BIE Tk RE. BOON. EE. EE. B, RFR. s
2 Z A [A)D 4R S U ORI E AT AR Kok BEE RN AT, B
brihloe o T« EE AR ER Bt EBE R 5 A0 A 22 RSB R-RE S - Sl
(Katharina Kohse-Hoinghaus ) #3Z #1575 [ROK & 2 4k B & FAREK Rk 2= 372 3|
T 3L e A E SR

K S5 B e S TARRAMNE L AR ER G —HEA7 R DU A2 U IR Aok B8-S A
LEAED)

2012 4F, I3 5 RNAZ TR 98 o0 (CERN) 2528 T “CERN 38T %H# ML R G A& B
PERUT HE B SRR AU, X AR 35 U0 6 Tk B & TAE G AERF 78 IE T R,
M7 W AEE BN S AT 2 07 T 2 )2 IR A 2GR EE=E (CAS)
CERN A 1EAESE (1991 F281T) T DUITEARE PSRRI B A VERF 78, 1T
NSRL H fif it 5 KT+ s 0 B A s e i i g v Bog S 28

47



2012 4, EZKFEICHE LR E T LG F I EE S

2 15 J& X SRR 4 45 1 2% B bR (XAFS15) , [ 5% [R]85 4 i s e == A [ &L

SRS R R TS 6, T 7 H 22-28 HEILRK BT, LS FAFR A EWR R
PEARRSWER . REBEA 33 NEFAHLX I 300 AL 414 L K ¥EH SN T AR K
2, W LLRSHE . Dkara#id . Bk, e, A8 7 XAFS Bk, ik,
FOR SN A A B bR ot OR . AR R R RO A K A5 sk 7 RE 5 E b
[FDHE AU L K AR i S G 1E, A T —HFuR i es, e 7 IREFRPE
AR e B AU [ B b (1) 520 77

':.1 ‘.-

; ANy ;-ﬁ‘ b I, ol
f. “’i"'n uﬁ'-w A Al

2012 SFEFFISEWELREA I ES, T8 A 11 H-15 HAEE T TRZBR AT, K
H A A A WE TR A A Al 37 SRR 125 ARSI T il ALt R R 4
B BRI E T AR BRI SR M AT IR BRI B
Ko 30 RELHAERM 7 2UEkE, AR ML WEL L. B, RREHEZ D
FRb R CHSHTUSR MAER, SRR R SOOI R, B ACE A =
T P DA B K

ot Nree-mame el 0 EEISNITE [ | VAR
AraszREzOIZERA RS




J\. BB E A A B

S % SE S = (WA R AT R AN RE 3K, AR St midm A4, & 0T R
E bRt B A A BT, 558 45 T H AU B ET BN, DUNIXS AR e ) B R A
RIS BEOLTS NA BB, A= BB BN, 17 5l S 56 = B AR AT ) 2 15t
KV o LB HRIRMIT N 51 51 BEATE BRI, BROL— SRR IS B 1 BT, A
NI SR TENA A TE .

2012 5, FFHSHRTCO 1 44, FFESEIWETC R 9 44, ekl 7 N CHATERS 15
16 Ao

718

o ek 43 HEHR 4 sk .
I\ R
PRSI m% | Pk e | ey | TESE L)
JORNIE = A0 I N I O I Al Al v/ (R )
w | AP | A A | N i Bl N I

179 125 29 25 66 95 o8 35 25 260 18 1

49




BT TAERFL R

i [] HICHE

4 A 16 H h BB B R R FE A it 4E A2 24 T H “HLS B 28 s 2% ik
I RYR ZR G i 1 H 8 ik 561k

5H1H E ARSI, BT E R4S s

7H7H ] 5% B S R REAE 70 R R HRI(973 11K “ 9k /) W e B g i =
YRGBT R A iR I H IEUS B

7HI15H-19H 2012 FFEfT2WAELRBHBRE T

7H22H-28 H 5515 Jm X SRR IKORS 4 25 #4022 [ bR 2 R J6 5 H T

8 H11 H-15H 2012 EEH P 2WNLEE I TEIF

9 10H W A SO R B — 1T R kTR 5

11 A9 H A AESE IR R 48 2o T H #E I & R gid i % R

DASH S 2 ERE 4E [E  K P BRI R B - R A B R A2 B T
IR

2 /12 H W A SO R B — 1T 2 k18 5

50



+. 2012 FRXF|E

(—) AP RFRRILE

Linchuan Fang, Yuanyuan Cao, Qiaoyun Huang, Sharon L. Walker, Peng Cai, Reactions
between bacterial exopolymers and goethite: A combined macroscopic and spectroscopic
investigation, Water Research, 2012,46:5613-5620

Xuemin Yin, Li Zhang, Xinjun Zhu, Huaping Wang, Yumei Zhang, Phase structure of
acrylic fibers processed with ionic liquid as solvent, Advanced Materials Research Vols,
2012,560-561:41-45

Wei Huang, Shao-Hui Chang, Xue-Chao Liu, Biao Shi, Tian-Yu Zhou, Xi Liu, Cheng-Feng
Yan, Yan-Qing Zheng, Jian-Hua Yang, Er-Wei Shi, Wen-Hua Zhang, and Jun-Fa Zhu,
Direct observation of nanoscale native oxide on 6H-SiC surface and Its effect on the
surface band bending, Appl. Phys. Express, 2012,5:105802(3pp)

Yuntao Wu, Guohao Ren, Dongzhou Ding, Fan Yang, and Shangke Pan, Effects of
scandium on the bandgap and location of Ce*" levels in LuixScxBOs:Ce scintillators,
Applied Physics Letters, 2012,100:021904

Feng Chen, Xiu Chen, Lacheng Liu, Xin Song, Shuyi Liu, Juan Liu, Hongping Ouyang,
Yingxiang Cai, Xiaoqing Liu, Haibing Pan, Junfa Zhu, and Li Wang, Chiral recognition of
zinc phthalocyanine on Cu(100) surface, Applied Physics Letters, 2012,100:081602(4pp)

Y. R. Song, Fang Yang, Meng-Yu Yao, Fengfeng Zhu, Lin Miao, Jin-Peng Xu, Mei-Xiao
Wang, H. Li, X. Yao, Fuhao Ji, S. Qiao, Z. Sun, G. B. Zhang, B. Gao, Canhua Liu, Dong
Qian, C. L. Gao, and Jin-Feng Jia, Large magnetic moment of gadolinium substituted
topological insulator:Bi1.9sGdo.02Ses, Applied Physics Letters, 2012,100:242403(3pp)

Yue Zhao, Shu-Hong Li, Jian Chu, You-Peng Chen, Wen-Wei Li, Han-Qing Yu, Gang Liu,
Yang-Chao Tian, Ying Xiong, A nano-sized Au electrode fabricated using lithographic
technology for electrochemical detection of dopamine, Biosensors and Bioelectronics,
2012,35:115-122

Yue Zhaoa, Shu-Hong Li, Jian Chu, You-Peng Chen, Wen-Wei Li, Han-Qing Yu, Gang
Liu, Yang-Chao Tian, Ying Xiong, A nano-sized Au electrode fabricated using lithographic
technology for electrochemical detection of dopamine, Biosensors and Bioelectronics,
2012,35:115- 122

Guansen Jiang, Weifeng Huang, Lin Li, Xiao Wang, Fengjian Pang, Yumei Zhang,
Huaping Wang, Structure and properties of regenerated cellulose fibers from different
technology processes, Carbohydrate Polymers, 2012,87:2012-2018

Jun Zhong, Jiu-Jun Deng, Bao-Hua Mao, Tian Xie, Xu-Hui Sun, Zhi-Gang Mou, Cai-Hao
Hong, Ping Yang, Sui-Dong Wang, Probing solid state N-doping in graphene by X-ray
absorption near-edge structure spectroscopy, Carbon, 2012,50:321-341

Xue-Tao Zhao, Teng Zeng, Xue-Yan Li, Zhang Jun Hu, Hong-Wen Gao, Zhi Xie,
Modeling and mechanism of the adsorption of copper ion onto natural bamboo sawdust,
Carbohydrate Polymers, 2012,89:(185-192)

51



Lin-Juan Zhang, Jian-Qiang Wang, Jiong Li, Jing Zhou, Wu-Peng Cai, Jie Cheng, Wei Xu,
Guangzhi Yin, Xiang Wu, Zheng Jiang, Shuo Zhang, and Zi-Yu Wu, High-Tc
ferromagnetism in a Co-doped ZnO system dominated by the formation of a zinc-blende
type Co-rich ZnCoO phasew, Chem. Commun., 2012,48:91-93

Peng Wang, Jing-fu Ni, Liang Meng, Xiao-Bo Wang, Chun-Qi Sheng, Wen-Hua Zhang,
Yang Xu, Fa-Qiang Xu, Jun-Fa Zhu, Hong-Nian Li, Valence photoemission intensity
oscillations of C84, Carbon, 2012,50:1762—-1768

Guansen Jiang Ye, Yuan Baochun Wang, Xuemin Yin ,Kanukai, Susan Mukuze, Weifeng
Huang, Yumei Zhang, Huaping Wang, Analysis of regenerated cellulose fibers with ionic
liquids as a solvent as spinning speed is increased, Cellulose, 2012,19:1075-1083

Guansen Jiang, Weifeng Huang, Baochun Wang, Yumei Zhang, Huaping Wang, The
changes  of  crystalline  structure  of  cellulose  during  dissolution in
1-butyl-3-methylimidazolium chloride, Cellulose , 2012,19:679-685

Linjuan Zhang, Jian-Qiang Wang, Jiong Li, Shuo Zhang, Zheng Jiang, Jing Zhou, Jie
Cheng, Tiandou Hu, @ Wensheng Yan, Xiangjun Wei, and Ziyu Wu, Regulation of
Magnetic Behavior and Electronic Configuration in Mn-Doped ZnO Nanorods through
Surface Modifications, Chem. Mater., 2012,24:1676—1681

Shaofeng Wang, Liying Xu, Zhixi Zhao, Shuying Wang, Yongfeng Jia, He Wang, Xin
Wang, Arsenic retention and remobilization in muddy sediments with high iron and sulfur
contents from a heavily contaminated estuary in China , Chemical Geology,
2012,314-317:57-65

Jian Wu, Lingwen Liao, Wensheng Yan, Yan Xue, Yongfu Sun, Xin Yan, Yanxia Chen,
and Yi Xie, Polyoxometalates Immobilized in Ordered Mesoporous Carbon Nitride as
Highly Efficient Water Oxidation Catalysts, ChemSusChem, 2012,5: 12071212

Gao Jun-Ning, Jie Wan-Qi, Yuan Yan-Yan, Zha Gang-Qiang, Xu Ling-Yan, Wu Heng,
Wang Ya-Bin, Yu Hui, Zhu Jun-Fa, In-situ SRPES Study on Band Alignment of
(0001)CdS/CdTe Interface, Chin. Phys. Lett, 2012,29:057301(9pp)

Xi Shi-Bo, Cui Ming-Qi, Qin Xiu-Fang, Xu Xiao-Hong, Xu Wei, Zheng Lei, Zhou Jing,
Liu Li-Juan, Yang Dong-Liang, Guo Zhi-Ying, Origin of Ferromagnetism in Zni—~xCoxO
Thin Films: Evidences Provided by Hard and Soft X-Ray Absorption Spectroscopy, Chin.
Phys. Lett., 2012,29(12):127804(5pp)

Jin-bing Lia, Zhi-quan Jiang, Kun Qian, Wei-xin Huang, Effect of Calcination Temperature
on Surface Oxygen Vacancies and Catalytic Performance Towards CO Oxidation of C0304
Nanoparticles Supported on SiO;, Chinese Journal of Chemical Physics,
2012,25(1):103-109

Sheng, C.-Q., Wang, P., Shen, Y., Li, Y.-J., Zhang, W.-H., Xu, F.-Q., Zhu, J.-F., Lai, G.-Q.,
Li, H.-N., Electronic structure of PCBM, Chinese Physics B, 2012,21:017102

Gen Chen, Wu Yu, Jin Fu, Jun Mo, Zuohua Huang, Jiuzhong Yang, Zhandong Wang,
Hanfeng Jin, Fei Qi, Experimental and modeling study of the effects of adding oxygenated
fuels to premixed n-heptane flames, Combustion and Flame, 2012,159:2324-2335

Olivier Herbinet, Benoit Husson, Zeynep Serinye, Maximilien Cord, Valérie Warth, René
Fournet, Pierre-Alexandre Glaude, Baptiste Sirjean, Frédérique Battin-Leclerc, Zhandong
Wang, Mingfeng Xie, Zhanjun Cheng, Fei Qi, Experimental and modeling investigation of
the low-temperature oxidation of n-heptane, Combustion and Flame, 2012,159:3455-3471

52



Zhuo Shi-Yi, Liu Xue-Chao, Xiong Ze, Yan Wen-Sheng, Xin Jun, Yang Jian-Hua, and Shi
Er-Wei, Defects mediated ferromagnetism in a V-doped 6H SiC single crystal, Chinese
Physics B, 2012,21(6):067503

Wu Yu, Gen Chen, Zuohua Huang, Zhaoyang Chen, Jing Gong, Jiuzhong Yang, Zhandong
Wang, Fei Qi, Experimental and kinetic modeling study of methyl butanoate and methyl
butanoate/methanol flames at different equivalence ratios and C/O ratios, Combustion and
Flame, 2012,159:44-54

Junning Gao, Wanqi Jie, Yanyan Yuan, Tao Wang, Yong Xie, Yabin Wang, Yuhong
Wang, Junli Tong, Hui Yu, Guoqiang Pan, One-step Fast Growth of Thick Epitaxial
CdZnTe Film on (001)GaAs with 14.3% Lattice Misfit by Close-Spaced Sublimation,
CrystEngComm, 2012,14:1790-1794

Le Xin Song, Juan Xia, Zheng Dang, Jun Yang, Liang Bing Wang and Jie Chen,
Formation, structure and physical properties of a series of a-MoQOj3 nanocrystals: from 3D to
1D and 2D, CrystEngComm, 2012, 14: 2675

Jun Hu, Xiaoli Tan, Xuemei Ren and Xiangke Wang, Effect of humic acid on nickel(Il)
sorption to Ca-montmorillonite by batch and EXAFS techniques study, Dalton Trans.,
2012,41:10803-10810

Zheng Dang, Le Xin Song, Jun Yang, Jie Chen and Yue Teng, The physical properties and
unusual pyrolysis behaviour of a supramolecular complex of - yclodextrin and potassium
ferrioxalate, Dalton Trans., 2012,41:3006

Si-Rong Li, Si-Yuan Gea, Yu Qiao, Yi-Meng Chen, Xu-Yong Feng, Jun-Fa Zhu,
Chun-Hua Chen, Three-dimensional porous Feo.1V20s.15 thin film as a cathode material for
lithium ion batteries, Electrochimica Acta, 2012, 64:81— 86

Li, J., Du, Q., Liu, W, Jiang, G., Feng, X., Zhang, W., Zhu, J.F., Zhu, C., The band offset
at  CdS/Cu2ZnSnSs4  heterojunction  interface,  Electronic =~ Materials  Letters,
2012,8(4):365-367

Lixia Wei, Zheming Li, Laihui Tong, Zhandong Wang, Hanfeng Jin, Mingfa Yao, Zunqing
Zheng, Chongming Wang, and Hongming Xu, Primary Combustion Intermediates in Lean
and Rich Low-Pressure Premixed Laminar 2- Methylfuran/Oxygen/Argon Flames, Energy
& Fuels, 2012, 26, 6651-6660

C. F. Cai, B. P. Zhang, R. F. Li, H. Z. Wu, T. N. Xu, W. H. Zhang and J. F. Zhu, Band
alignment determination of ZnO/PbSe heterostructure interfaces by synchrotron radiation
photoelectron spectroscopy, Europhysics Letters, 2012,99:37010

Beibei Liu, Zhangbo Liu, Shuang Wang, Changrong Xi, Mingfeng Xie, Zhanjun Cheng,
Yuyang Li, Catalytic decomposition of methane on impregnated nickel based anodes with
molecular-beam mass spectrometry and tunable synchrotron vacuum ultraviolet
photoionization, International Journal of Hydrogen Energy, 2012,37:8354-8359

Hongguang Zhang, Jiangjian Shi, Yongtao Li, Hao Liu, Xueguang Dong, Kai Chen,
Qingteng Hou, Yongchao Huang, Xiaopeng Ge, Liang Zhao, Zixing Lu , Qi Li, Local
Atomic and Electronic Structure with Magnetism of Lag7Cao3Mn;—CuxOs (x = 0, 0.03,
0.06, 0.1), J Low Temp Phys, 2012,169:77-89

Hongguang Zhang, Yongtao Li, Hao Liu, Xueguang Dong, Kai Chen, Qingteng Hou, Qi Li,
Disappearance of Griffiths Phase in Polycrystalline Sample Lag75Cao.1sMnos- ,  with
Controlling Oxygen Vacancy, J Supercond Nov Magn, 2012,25:2365-2370

53



Hongguang Zhang, Qi Li, Yongtao Li, Hao Liu, Xueguang Dong, Kai Chen, Qingteng Hou,
Yongchao Huang, Griffiths Phase and Reduced Magnetization of LaosCaosMnOs; with
Different Annealing Temperature, J Supercond Nov Magn, 2012,25:1707-1712

Jing Yang, Le Xin Song, Jun Yang, Zheng Dang and Jie Chen, A Q2 controllable
transformation in copper valence states and its applications, Dalton Trans., 2012, 41:1-6

Hao Liu, Hongguang Zhang, Yongtao Li, Yuanyuan Chen, Lingshan Chen, Xueguang
Dong, Kai Chen, Qi Li, Magnetism and Resistances of Slightly Dy Doped LaMnOs Solid
Solutions, J Supercond Nov Magn, 2012,25:1049-1054

Jing Guo, Di Zhou, Hong Wang, Yuehua Chen, Yi Zeng, Feng Xiang, Ying Wu, and Xi
Yao, Microwave and Infrared Dielectric Response of TemperatureStable
(1-x)BaM004«Ti0, Composite Ceramics, J. Am. Ceram. Soc., 2012,95(1):232-237

Yan Xue, Xiaodong Zhang, Jiajia Zhang, Jian Wu, Yongfu Sun, Yangchao Tian and Yi
Xie, Sodium vanadium oxide NaVeO16.3H2O nanobelts and nanorings: A new
room-temperature ferromagnetic semiconductor, J. Mater. Chem., 2012, 22, 2560

Di Zhou, Li-Xia Pang, Jing Guo, Ze-Ming Qi, Tao Shao, Xi Yao and Clive A. Randall,
Phase evolution, phase transition, and microwave dielectric properties of scheelite

structured xBi(Fe13M023)04—(1-x)BiVO4 (0.0 < x < 1.0) low temperature firing ceramics,
J. Mater. Chem., 2012,22:21412-21419

Chang-Yan Cao, Ping Li, Jin Qu, Zhi-Feng Dou, Wen-Sheng Yan, Jun-Fa Zhu, Zi-Yu Wu
and Wei-Guo Song, High adsorption capacity and the key role of carbonate groups for
heavy metal ion removal by basic aluminum carbonate porous nanospherest, J. Mater.
Chem., 2012, 22: 19898

Xiaofeng Tang, Xiaoguo Zhou, Manman Wu, Yu Cai, Shilin Liu, and Liusi Sheng, Direct
Experimental Evidence for Dissociative Photoionization of Oxygen Molecule via 2%, ~
Ionic “Optical Dark” State, J. Phys. Chem. A, 2012,116:9459-9465

Juan Xia, Le Xin Song, and Zheng Dang, Low-Temperature Carbonization and More
Effective Degradation of Carbohydrates Induced by Ferric Trichloride, J. Phys. Chem. B,
2012, 116: 7635—7643

Si-Rong Li, Nulati Yesibolati, Yu Qiao, Si-Yuan Ge, Xu-Yong Feng, Jun-Fa Zhu,
Chun-Hua Chen, Electrostatic spray deposition of porous Fe>V4Oi3 films as electrodes for
Li-ion batteries , Journal of Alloys and Compounds, 2012, 520:77— 82

Chao Guo, Fang Hui Liu, Xian Wu, Hong Liu, Jie Zhang, Morphological Evolution of
HDPE Parts in the Microinjection Molding: Comparison with Conventional Injection
Molding, Journal of Applied Polymer Science, 2012,126:452-462

Xinyuan Qian, Hong Liu, Fanghui Liu, Xueqin Gao, Jie Zhang, The Morphology and
Property of HDPE in the Presence of Oscillation Pressure and Poly(ethylene terephthalate),
Journal of Applied Polymer Science, 2012,123: 682—690

Baoshan Li, Junqing Xu, Jianjun Liu, Shengli Zuo, Zhiyun Pan, Ziyu Wu, Preparation of
mesoporous ferrisilicate with high content of framework iron by pH-modification method
and its catalytic performance, Journal of Colloid and Interface Science, 2012,
366:114-119

Jiugang Hu, Qiyuan Chen, Xuming Yang, Fengchun Hu, Huiping Hu, Zhoulan Yin,
Extraction of zinc from ammoniacal solution with b-diketone: A comparative study of
solvents used, Separation and Purification Technology, 2012,87:15-21

54



Gang Pan, Changjin Hu, Mingqiang Huang, Zhenya Wang, Yue Cheng, Zhi Liu, Xuejun
Gu, Weixiong Zhao, Weijun Zhang, Jun Chen, Fuyi Liu, Xiaobin Shan, Liusi Sheng, A
VUV photoionization mass spectrometric study on the OH-initiated photooxidation of
isoprene with synchrotron radiation, Journal of Environmental Sciences, 2012,
24(12):2075-2082

Linhong Zhao, Siming Chen, Liangyuan Jia, Shi Shu, Pingping Zhua and Yangzhong Liu,
Selectivity of arsenite interaction with zinc finger proteinsw, Metallomics, 2012,4:988-994

Yuntao Wu, DongzhouDing, ShangkePan, FanYang, JunyanShi, GuohaoRen, The
luminescence and energy transfer in Pr¥*—Ce** co-doped LuosSco2BOs crystals, Journal of
Luminescence, 2012,132:251-255

LiXun Yang, XinXu, LuYuanHao, XiuFangYang, SimeonAgathopoulos, Synthesis and
characterization of fast-decaying bluish greenphosphors of Tb**-doped CaSi>O,N for
2D/3Dplasma disp laypanels, Journal of Luminescence, 2012,32:1540-1543

Songwei Li, Guoqiang Zheng, Zhenhua Jia, Zhenfang Zhang, Chuntai Liu, Jingbo Chen,
Qian Li, Changyu Shen, And Xiangfang Peng, Effect of Stretching on B-Phase Content of
Isotactic Polypropylene Melt Containing B-Nucleating Agent, Journal of Macromolecular
Science R, Part B: Physics, 2012,51:828-838,

Hong Liu, Lei Zhang, Fanghui Liu, Chao Guo, And Jie Zhang, Morphological Distribution
in Micro-Injected Polypropylene Parts in the Presence of B-Nucleating Agent, Journal of
Macromolecular Science R, Part B: Physics, 2012,51:1566—1582

Lei Zhang, Hong Liu, Xinyuan Qian, Fanghui Liu, And Jie Zhang, Preparation of a Novel
Oriented Structure in Carbon Black Filled Isotactic Polypropylene Composites by
Microwave Selective Heating, Journal of Macromolecular Science R, Part B: Physics,
2012,51:1596-1605

Xianliang Chen, Xingcun Liu, Daping Sheng, Dake Huang, Weizu Li, Xin Wang,
Distinction of broken cellular wall Ganoderma lucidum spores and G. lucidum spores using
FTIR microspectroscopy, Spectrochimica Acta Part A: Molecular and Biomolecular

Spectroscopy, 2012,97:667-672

Chang-Yan Cao, Jin Qu, Wen-Sheng Yan, Jun-Fa Zhu, Zi-Yu Wu, and Wei-Guo Song,
Low-Cost Synthesis of Flowerlike a-Fe,O3; Nanostructures for Heavy Metal Ion Removal:
Adsorption Property and Mechanism, Langmuir , 2012, 28:4573—-4579

Li Wang, Weixia Gao, Denglu Hou, Yuchan Hu, Qian Zhang, Li Ma, Congmian
Zhen,Fengchun Hu, Chao Wang, Structural and magnetic properties of Si semiconductor
co-implanted by Fe- and N-ions, Materials Chemistry and Physics, 2012, 132:729— 734

Junning Gao, Wangqi Jie, Yong Xie, Xin Zheng, Hui Yu, Tao Wang, Guogiang Pan,
Towards the Cost Effective Epitaxy of Hillocks Free CdZnTe Film on (001)GaAs by
Close-Spaced Sublimation, Materials Letters, 2012,78:39-41

Yongtao Li, HongguangZhang, QiLi, HaoLiu, XueguangDong, WeiweiMao,Chenglin
Dong, ShengliLiu, Xing’aoLi, ShigiangWei, Structural distortion and room-temperature
ferromagnetization of Co-doped and (Eu,Co)-codoped BiFeOs nanoparticles, Materials
Letters, 2012,87:117-120

Baoshan Li, Junqing Xu, Jianjun Liu, Zhiyun Pan, Ziyu Wu, Zhiyuan Zhou, Xinmei Pang,
Preparation of mesoporous ferrisilicate: Incorporation of iron onto mesoporous silica
network by a novel route, Materials Letters, 2012, 78:147—-149

55



Baoshan Li, Junqing Xu, Xiao Li, Jianjun Liu, Shengli Zuo, Zhiyun Pan, Ziyu Wu,
Bimetallic iron and cobalt incorporated MFI/MCM-41 composite and its catalytic
properties, Materials Research Bulletin, 2012, 47:1142—1148

Wei Hu, Jun Ma, Jianglin Wang, Shengmin Zhang, Fine structure study on low
concentration zinc substituted hydroxyapatite nanoparticles, Materials Science and
Engineering C, 2012,32:2404-2410

Jian Wu, Yan Xue, Xin Yan, Wensheng Yan, Qingmei Cheng, and Yi Xie, Co304
Nanocrystals on Single-Walled Carbon Nanotubes as a Highly Efficient Oxygen-Evolving
Catalyst, Nano Res., 2012, 5(8): 521-530

Yongfu Sun, Bingyan Qu, Qin Liu, Shan Gao, Zixian Yan, Wensheng Yan, Bicai Pan,
Shiqiang Wei and Yi Xie, Highly efficient visible-light-driven photocatalytic activities in
synthetic ordered monoclinic BiVO4 quantum tubes—graphene nanocomposites, Nanoscale,
2012,4:3761-3767

Yongfu Sun, Zhihu Sun, Shan Gao, Hao Cheng, Qinghua Liu, Junyu Piao, Tao Yao,
Changzheng Wu, Shuanglin Hu, Shiqiang Wei, and Yi Xie, Fabrication of flexible and
freestanding zinc chalcogenide single-layers, Nature Communications, 2012,3:1057

Chuntai Liva and Changyu Shen, New-phase VO> micro/nanostructures: investigation of
phase transformation and magnetic propertyw, New J. Chem., 2012, 36: 619-625

C. Yang, B. Zhang, J.Z. Wang, L.Q. Shi, H.S. Cheng, T.Y. Yang, W. Wen, F.C. Hu,
Microstructure and room temperature ferromagnetism of Cu-doped ZnO films, Nuclear
Instruments and Methods in Physics Research B, 2012,283:24-28

Yang Chen, Zhang Bin, Wang Jianzhong, Shi Liqun, Cheng Huansheng, Yang Tieying,
Wen Wen, Hu Fengchun, EXAFS and SR-XRD study on Cu occupation sites in Zni.xCuxO
diluted magnetic semiconductors, Nuclear Science and Techniques, 2012,23:65—69

Su Zhang, Hongbin Liang, Yuewei Liu, Yufeng Liu, Dejian Hou, Guobin Zhang, and
Junyan Shi, Intensive green emission of ZnAl:O4:Mn?* under vacuum ultraviolet and
low-voltage cathode ray excitation, Optics Letters, 2012,37(13):2511-2513

Changqing Xie, Xiaoli Zhu, Hailiang Li, Lina Shi, Yilei Hua, and Ming Liu, Toward
two-dimensional nanometer resolution hard X-ray differential-interferencecontrast imaging
using modified photon sieves, Optics Letters, 2012,37(4):749— 751

Hongguang Zhang, Yongtao Li, Lingshan Chen, Hao Liu, Yuanyuan Chen, Kai
Chen,Xueguang Dong, and Qi Li, Magnetization and electronic structure of polycrystalline
La;xCaxMnOs3 (x=0.19, 0.17), Phys. Status Solidi C, 2012,9(1):109-113

Xuerui Cheng, Zeming Qi, Tingting Li, Guobin Zhang, Chengxiang Li, Hongjun Zhou,
Yuyin Wang, and Min Yin, Infrared phonon modes and dielectric properties of La>Zr.O7:
Comparing thin film to bulk material, Phys. Status Solidi B, 2012,249(4):854—857

Shan Xi Tian, Photoion-pair dissociation dynamics of polyatomic molecules with
synchrotron radiation, Phys Chem Chem Phys, 2012,14:6433-6443

Yuanyuan Chen, Hao Liu, Hongguang Zhang, Yongtao Li, Lingshan Chen, Kai Chen,
Xueguang Dong, and Qi Li, Local structure around Co in (Zn,Co)O nanoparticles, Phys.
Status Solidi ¢, 2012,9(1):105-108

H. Wang, G.A. Sun, B. Chen, Y.Q. Fu, X.L. Wang, X.T. Zu, H.H. Shen,Y.P. Liu, L.B. Li,
G.Q. Pan, L.S. Sheng, Q. Tian, In-situ synchrotron X-ray diffraction study of stress-induced
phase transformation in Tiso.1Ni408Cuo 1 thin films, Physica B, 2012,407:3437-3440

56



Fang Yang, Lin Miao, Z. F. Wang, Meng-Yu Yao, Fengfeng Zhu, Y. R. Song, Mei-Xiao
Wang, Jin-Peng Xu, Alexei V. Fedorov, Z. Sun, G. B. Zhang, Canhua Liu, Feng Liu, Dong
Qian, C. L. Gao, and Jin-Feng Jia, Spatial and Energy Distribution of Topological Edge
States in Single Bi(111) Bilayer,, Physical Review Letters, 2012,109:016801(5pp)

Fanghui Liu, Chao Guo, Xian Wu, Xinyuan Qian, Hong Liu and Jie Zhang, Morphological
comparison of isotactic polypropylene parts prepared by micro-injection molding and
conventional injection molding, Polym. Adv. Technol. , 2012, 23: 686—694

Jie Zhang, Hong Liu, Lei Zhang, Qixiong Zhou, Xueqin Gao, Kaizhi Shen, The effects of
vibration field on crystal structures and orientation of isotactic polypropylene injection
samples, Polym. Bull., 2012, 68:239-251

Zhihua Hong, Yuanhua Cong, Zeming Qi, Hailong Li, Weiming Zhou, Wei Chen, Xiao
Wang,Yingui Zhou, Liangbin Li, Studying deformation behavior of a single spherulite with
in-situ infrared microspectroscopic imaging, Polymer, 2012,53:640-647

Yu Zhang, Jie Zhang, Xinyuan Qian, Peng Deng, Kaizhi Shen, Morphology evolution
including formation of cylindrulite in isotactic polypropylene derived from periodical shear
field, Polymer, 2012, 53:4318-4327

Jie Zhang, Lei Zhang, Hong Liu, Fanghui Liu, and Chao Guo, Study of Micro-Injection
Moulding: Factors Affecting the Content of the b-phase in Isotactic Polypropylene with
b-nucleating Agent, Polymer-Plastics Technology and Engineering, 2012, 51: 1032-1037

Gang Pan, Changjin Hu, ZhenyaWang, YueCheng, Xiaohong Zheng, XuejunGu, Weixiong
Zhao, Weijun Zhang, Jun Chen, Fuyi Liu, Xiaobin Shan and Liusi Sheng, Direct detection
of isoprene photooxidation products by using synchrotron radiation photoionization mass
spectrometry, Rapid Commun. Mass Spectrom., 2012,26:189-194

Yang Shitong, Sheng Guodong, Guo Zhiqgiang, Tan Xiaoli, Xu Jinzhang & Wang Xiangke,
Investigation of radionuclide 63Ni(II) sequestration mechanisms on mordenite by batch and
EXAFS pectroscopy study , Science China Chemistry, 2012,55(4):632—-642

H.L. Yan, X.L. Zhong, J.B. Wang, J.Q. Xu and B.H. Yu, Evolution of local structure and
room temperature ferromagnetism in Co-doped ZnO nanorods, Scripta Materialia,
2012,66:304-306

Jiugang Hu, Qiyuan Chen, Huiping Hu, Xiang Chen, Fengchun Hu, Zhoulan Yin, XAS
investigation on the coordination structure and extraction mechanism of zinc(Il) in
ammoniacal solution, Separation and Purification Technology, 2012,98:308-314

Liang Liu, Tao Yao, Xiaogang Tan, Qinghua Liu, Zhigiang Wang, Dacheng Shen, Zhihu
Sun, Shigiang Wei, and Yi Xie, Room-Temperature Intercalation-Deintercalation
Strategy towards VO2(B) Single Layers with Atomic Thickness, Small , 2012,8:3752

Xin Wang, Xianliang Chen, Zeming Qi, Xingcun Liu, Weizu Li, Shengyi Wangb, A study
of Ganoderma lucidum spores by FTIR microspectroscopy, Spectrochimica Acta Part A,
2012,91:285- 289

Zhu Hongyan, Pei Xiao, Wu Lingyan, Liu Bo, Qi Zeming, and Wang Yuyin, Synchrotron
FTIR Microspectroscopy Study of the Striatum in 6-Hydroxydopamine Rat Model of
Parkinson’s Disease, Spectroscopy: An International Journal, 2012,27(4):229-238

Hua-Dong Huang, Peng-Gang Ren, Jun Chen, Wei-Qin Zhang, Xu Ji, Zhong-Ming Li.,
High barrier graphene oxide nanosheet/Poly(vinyl alcohol) nanocomposite films., Journal
of Membrane Science, 2012,409:156-163

57



Jiwen Guan, Yongjun Hu, Hao Zou, Lanlan Cao, Fuyi Liu, Xiaobin Shan,and Liusi Sheng,
Competitive fragmentation pathways of acetic acid dimer explored by synchrotron VUV
photoionization mass spectrometry and electronic structure calculations, The Journal of
Chemical Physics, 2012,137:124308

Xiaofeng Tang, Xiaoguo Zhou, Manman Wu, Shilin Liu, Fuyi Liu, Xiaobin Shan, and Liusi
Sheng, Dissociative photoionization of methyl chloride studied with threshold
photoelectron-photoion coincidence velocity imaging, The Journal of Chemical Physics,
2012,136:034304

Tiecheng Li, Liping Guo, Congxiao Liu, Guoliang Peng, Bo He, Zhiyun Pan, Zhongpo
Zhou, Shuigang Xu, Zuci Quan, Annealing temperature effects on ferromagnetism and
structure of Sil xMnx films prepared by magnetron sputtering, Vacuum,
2012,86:1358-1362

Yongfeng Jia, Danni Zhang, Rongrong Pan, Liying Xu, George P. Demopoulos, A novel
two-step coprecipitation process using Fe(Ill) and AI(IIl) for the removal and
immobilization of arsenate from acidic aqueous solution, Water Research,
2012,45:500-508

RHIRL - FAn SR, ORE -y, =4l s 38 S e EUR O RE,
TIEEFAL  2012,43(16):2203-2204

RELHE, RkHe, 2805, B, ERM, X%, [FPREL RIS 6-OHDA
BRSNS, 50, 2012,32(1):113-117

AP -G Sy ve R, WAL a2, YURE -, Ce i SALINAE LA K50
TGRS RO T, B Sk T, 2012,32(3):622-624

sk, ZER, EEE, MESLEE, ARME KA, SCE, B, SR-XRD FiI EXAFS 5T
Mn $57% ZnO #IE ML, BHEA, 2012,35(5):321-325

HORZ, fRE, FEA, B, EAKR, &0, Stak, PR, 32,5 A
R K TR IR T P LA 8, AFZER, 2012,57(1):1-8

Rk, FUY, R, EER, SN, TILE, 2- PR/ URE TR
JRRKIERERE T E = S 58, MEERIE G, 2012,18(5): 385-392

2 AT 2R RIS, EhUh, R L XOAS [R) AR PR b L35G WL REHRRAE, A
A 2012,23(12): 3266-3272

Huan Xu, Chun-Yan Liu, Chen Chen, Benjamin S. Hsiao, Gan-Ji Zhong, Zhong-Ming Li,
Easy alignment and effective nucleation activity of ramie fibers in injection molded
poly(lactic acid) biocomposites., Biopolymers, 2012, 97 (10): 825-839

J. S. Tian, G. M. Han, H. Wei, T. Jin and M. S. Dargusch, Local structure of NiAl
compounds investigated by extended X-ray absorption fine-structure spectroscopy, J.
Synchrotron Rad., 2012,19:503-507

Xiaogang Tan, Tao Yao, Ran Long, Zhihu Sun, Yajuan Feng, Hao Cheng, Xun Yuan,
Wenqing Zhang, Qinghua Liu, Changzheng Wu, Yi Xie & Shiqgiang Wei, Unraveling
Metal-insulator Transition Mechanism of VO Triggered by Tungsten Doping, Scientific
Reports, 2012,2:466(6pp)

Hu Tang, Jing-Bin Chen, Yan Wang, Jia-Zhuang Xu, Benjamin S. Hsiao, Gan-Ji Zhong,
and Zhong-Ming Li, Shear Flow and Carbon Nanotubes Synergistically Induced
Nonisothermal Crystallization of Poly(lactic acid) and Its Application in Injection Molding,
Biomacromolecules, 2012, 13(11): 3858-3867

58



HaoWang, HanbinWang, QiongHe, XinaWang,and JunZhang, Structural, Magnetic
Properties, and Hall Carrier Concentrations of (Co,Cu):ZnO Thin Films—-the Role of Cu
Ions and Annealingin Hydrogen, J.Am.Ceram.Soc., 2012,95:2266-2271

Hailong Yan, Evolution of local structure and room temperature ferromagnetism in
Co-doped ZnO nanorods, Scripta Materialia, 2012,66:304-306

Min-Rui Gao, Zhao-Yang Lin, Jun Jiang, Chun-Hua Cui, Ya-Rong Zheng, and Shu-Hong
Yu, Completely Green Synthesis of Colloid Adams Catalyst a-PtO> Nanocrystals and
Derivative Pt Nanocrystals with High Activity and Stability for Oxygen Reduction, Chem.
Eur. J., 2012, 18, 8423 — 8429

Min-Rui Gao, Yun-Fei Xu, Jun Jiang, Ya-Rong Zheng, and Shu-Hong Yu, Water Oxidation
Electrocatalyzed by an Efficient Mn304/CoSe> Nanocomposite, J. Am. Chem.Soc., 2012,
134,2930-2933

Caihua Zhang,, Hongbin Liang, Su Zhang, Chunmeng Liu, Dejian Hou, Lei Zhou,Guobin
Zhang, and Junyan Shi, Efficient Sensitization of Eu** Emission by Tb3" in BasLa(POs)3
under VUV-UV Excitation: Energy Transfer and Tunable Emission, J. Phys. Chem. C,
2012, 116, 15932—-15937

Nan Sun, Bin Yang, Long Wang, Jian-Ming Feng, Bo Yin, Kai Zhang and Ming-Bo Yang,
Crystallization behavior and molecular orientation of high density polyethylene parts
prepared by gas-assisted injection molding, Polym Int, 2012, 61: 622-630

Long Wang, Bin Yang, Nan Sun, Kai Zhang,Jian-Ming Feng, Ming-Bo Yang, Role of gas
delay time on the hierarchical crystalline structure and mechanical property of HDPE
molded by gas-assisted injection molding, Colloid Polym Sci, 2012, 290:1133-1144

59



(Z) BERFPESERERREICE

Yuxian Guo, Jie Wang, Pengshou Xu, Wensheng Yan, Thickness Effect on Spin Moment in
Amorphous CoooFeo.1 Films, Advanced Materials Research, 2012,415-417:1888-1894

Huijun Guo, Lidong Zhang, Liangyuan Jia, Fei Qi, Photon Induced Side-Chain Elimination
Of Metronidazole:Photoionization Mass Spectrometric And Theoretical Studies, Journal of
Spectroscopy And Dynamics, 2012,2:1-11

Yuanjun Yang, Meng Meng Yang, Zhenlin Luo, Haoliang Huang, Haibo Wang, Jun Bao,
Chuansheng Hu, Guoqiang Pan, Yiping Yao, Yukuai Liu, X. G. Li, Sen Zhang, Y. G. Zhao,
C. Gao, Large  Anisotropic Remnant Magnetization Tunability in
(011)-Laz3Sr1sMn0O3/0.7Pb(Mg23Nb1/3)03-0.3PbTiO; Multiferroic Epitaxial
Heterostructures, Applied Physics Letters, 2012,100:043506/1-3

Wensheng Yan, Zhihu Sun, Zhongrui Li, Qinghua Liu, Tao Yao, Zhiyun Pan, Chao Wang,
Fengchun Hu, Yong Jiang, Zeming Qi, Fei Zeng, Shigiang Wei, Valence State-Dependent
Ferromagnetism in Mn-Doped NiO Thin Films, Advanced Materials , 2012,24(3):353-357

Chaoyang Kang, JunTang, LiminLi, HaibinPan, PengshouXu, ShigiangWei, In  Situ Study
on the Electronic Structure of Graphene Grown on 6H-SiC(0001) with Synchrotron
Radiation Photoelectron Spectroscopy, Applied Surface Science, 2012,258(6):2187-2191

RERABH, B2, 2RI, ESC8, Rk, Hihom, Si0y/Si fof i A7 88 i i 4% 5 45 1
RAE, YBEF7R, 2012 61(3) 037302/1-7

aéB I, MREREE, WA, SR, RIETR, MBE VEAT K ZnO 40K LR A ) S5 R R G
hRe, EHLARIFEIR, 2012,27(3):301-304

Eﬁﬁﬁi, IR, PRI, XA USO8, A%, B0t P ISR, HEE#R,
2012,61(1):014204/1-7

R, W, R, BRekEr, A, I, Xk, JEVU R BT LR S K
SEREIRT R 2% S Y LR B 78, PIEEEAR, 2012,61(7):078103/1-8

Tang Jun, Kang Chao-Yang, Li Li-Min, Liu Zhong-Liang, Yan Wen-Sheng, Wei Shi-Qiang,
Xu Peng-Shou, Graphene Lms Grown on Sapphire Substrates Via Solid Source Molecular
Beam Epitaxy, Chinese Physics B, 2012,21(5):057303/1-5

EER, B 5, R, RPN ERERT A 4E I Al R X SRR N, &
£, 2012,35(4):260-264

MR, BEvEom, fRmIAR, XIIEM, XUF, {T4E7ZE, 1000 28/ KK X IR B O3 N 1 o
St S HIE, #EEFER, 2012,61(12):120702/1-7

RIEZR, XIIEN, BRTCOE, XUF, B (T87%, FT 1m Seya-Namioka HEH 1
200 lp/mm Laminar Jt#ll, HZAEFE TFE 2012,20(1):1-8

FHFEE, WhIE, MISEA, BREAE, AR, PMEWI, F5thom, W E, Ag () @Au (58)
iKUK ) 1) 4% M iR R XAFS WEE, Z#EAK, 2012,35(5):331-336

BRI, T2, kR, kX, TEZE, 7, PREM, MR, SIK, S)2%6EN KGR
JCARARAF I VE BB AL, BIEE#R, 2012,61(3):034201/1-6

Liyun Zhang, Liangyuan Jia, Lidong Zhang, Huijun Guo, Zhongyue Zhou, Junjic Weng,
Fei Qi, Synchrotron Vacuum Ultraviolet (VUV) Photo-Induced Fragmentation of Cyclic
Dipeptides Radical Cations, Amino Acids, 2012,43(1):279-287

60



TRiags, EE T, N, Hir, RN, §iH g2kl & =48R AR ARk
WIE, WA, 2012,29(1):23-28

Zhiyun Pan, Fengchun Hu, Shi He, Qinghua Liu, Zhihu Sun, Tao Yao, Yi Xie, ,Hiroyuki
Oyanagi, Zhi Xie, Yong Jiang, Wensheng Yan, Shiqiang Wei, Co Cluster Formation
Induced by Cu Codoping in Co:ZnO Semiconductor Thin Films, Journal of Physical
Chemistry C, 2012,116(7):4855-4861

Suzhen Liang, Jingfu He, Zhihu Sun, Qinghua Liu, Yong Jiang, Hao Cheng, Bo He,
Zhi Xie, Shigiang Wei, Improving Photoelectrochemical Water Splitting Activity of TiO>
Nanotube Arrays by Tuning Geometrical Parameters, Journal of Physical Chemistry C,
2012,116(16):9049-9053

Tao Yao, Shoujie Liu, Zhihu Sun, Yuanyuan Li, Shi He, Hao Cheng, Yi Xie, Qinghua
Liu, Yong Jiang, Ziyu Wu, Zhiyun Pan, Wensheng Yan, Shiqiang Wei, Probing
Nucleation Pathways For Morphological Manipulation of Platinum Nanocrystals, Journal
of the American Chemical Society, 2012,134(22):9410-9416

Song Sun, Jianjun Ding, Jun Bao, Chen Gao, Zeming Qi, Xiaoyan Yang, Bo He,
Chengxiang Li, Photocatalytic Degradation of Gaseous Toluene on Fe-TiO> Under Visible
Light Irradiation: A Study on the Structure, Activity and Deactivation Mechanism , Applied
Surface Science, 2012,258(12):5031-5037

R, W, RVERR, T, DR, BONRCZ AR E ROROCHLER B, EALE AR
#£,2012,27(3):305-310

MRAAT, BRekEr, W EE, ZnO RN R R AMEA K R LSRR, BEEPESHAF
## 2012,32(5):390-393

R, Bz, B, ws, VAREE ) KRe AL B ORI 2% R FrE s
M, SRR THE 2012,20(7):1415-1420

=R, e, FRkRE, BRream, f748 %, Flexible Subwavelength Gratings Fabricated
By Reversal Soft UV Nanoimprint, Chinese Optics Letters, 2012,10(9):090502/1-4

Zeming Qil, Xuerui Cheng, Guobin Zhang, Tingting Li,  Yuyin Wang, Tao Shao,
Chengxiang Li, Bo He, The Local Structure, Infrared Phonon Modes And The Origin of
The Dielectric Constant In La2Hf207 Thin Film, Europhysics Letters, 2012,97:57008/1-5

Qiyue Hou, Zhili Wang, Kun Gao, Zhiyun Pan, Dajiang Wang, Xin Ge, Kai Zhang,
Youli Hong, Peiping Zhu, Ziyu Wu, High-speed X-ray Microscopy By Use of
High-resolution Zone Plates And Synchrotron Radiation, Analytical and Bioanalytical
Chemistry, 2012,404(5):1327-1330

Wang Zhi-Li, Gao Kun, Chen Jian, Ge Xin, Zhu Pei-Ping(, Tian Yang-Chao, Wu
Zi-Yu, A New Method For Information Retrieval In Two-dimensional Grating-based X-ray
Phase Contrast Imaging, Chinese Physics B, 2012,21(11):118703/1-7

BR v, /N R, XUER, AR, XIEM Bk, B3O, MAE, RRSHTH G
PR B T R Z 0k, JEEFEE TFE 2012,20(8):1676-1683

Chaoyang Kang, Lele Fan, Shi Chen, Zhongliang Liu, Pengshou Xu, Congwen Zou,
Few-layer Graphene Growth on 6H-SiC(0001) Surface at Low Temperature Via
Ni-silicidation Reactions, Applied Physics Letters , 2012,100(25):251604/1-5

L.L. Fan, YF. Wu, C. Si, C.W. Zou , ZM. Qi , L.B. Li, G.Q. Pan , Z.Y. Wu, Oxygen
Pressure Dependent VO: Crystal Film Preparation And The Interfacial Epitaxial Growth
Study, Thin Solid Films, 2012,520:6124-6129

61



Yuanyuan Li, Shoujie Liu, Tao Yao, Zhihu Sun, Zheng Jiang, Yuying Huang, Hao
Cheng, Yuanyuan Huang, Yong Jiang, @ Zhi Xie,  Guoqiang Pan, Wensheng Yan,
Shiqiang Wei, Controllable Synthesis of Gold Nanoparticles With Ultrasmall Size And
High Monodispersity Via Continuous Supplement of Precursor, Dalton Transactions,
2012,41(38):11725-11730

Chongwen Zou, Lele Fan, Ruiqun Chen, Xiaodong Yan, Wensheng Yan, Guogqiang
Pan,Ziyu Wu, Wei Gao, Thermally Driven V:20s Nanocrystal Formation And The
Temperature-Dependent Electronic Structure Study, Crystengcomm, 2012,14:626—631

JE/NR, XU, AR AR, B vaam, e, ot OB, A%, KINREZ EN T CHT
SRR B S A T2 ER N, #BE#AR, 2012,61(17):174203/1-9

Yanping Liu, Kunpeng Cui, Nan Tian, Weiqing Zhou, Lingpu Meng, Liangbin Li, Zhe
Ma, Xiaolin Wang, Stretch-Induced Crystal—Crystal Transition of Polybutene-1: An in Situ
Synchrotron Radiation Wide-Angle X-ray Scattering Study, Macromolecules,
2012,45:2764-2772

Kunpeng Cui, Lingpu Meng, Nan Tian, Weiqing Zhou, Yanping Liu, Zhen Wang, Jie He,
Liangbin Li, Self-Acceleration of Nucleation and Formation of Shish in Extension-Induced
Crystallization with Strain Beyond Fracture, Macromolecules, 2012,45(13):5477—5486

Hui-jun Guo, Li-li Ye, Liang-yuan Jia, Li-dong Zhang, Fei Qi, VUV Photoionization and
Dissociation of Tyramine and Dopamine: the Joint Experimental and Theoretical Studies,
Chinese Journal of Chemical Physics , 2012,25(1):11-18

Jiu-zhong Yang, Feng Zhang, Liang-yuan Jia, Li-dong Zhang, Fei Qi, Hai-yan Fan, Ji-bao
Cai , Experimental and Theoretical Study on Pyrolysis of Isopsoralen, Chinese Journal of
Chemical Physics , 2012,25(3):249-253

Lili Ye, Long Zhao, Lidong Zhang, Fei Q, Theoretical Studies on the Unimolecular
Decomposition of Ethylene Glycol, Journal of Physical Chemistry A, 2012,116(1):55-63

Lili Ye, Feng Zhang, Lidong Zhan, Fei Qi, Theoretical Studies on the Unimolecular
Decomposition of Propanediols and Glycerol, Journal of Physical Chemistry A,
2012,116(18):4457—4465

Long Zhao, Lili Ye, Feng Zhang, Lidong Zhang, Thermal Decomposition of 1-Pentanol
and Its Isomers: A Theoretical Study, Journal of Physical Chemistry A,
2012,116(37):9238-9244

Yijun Zhang, Jianghuai Cai, Long Zhao, Jiuzhong Yang, Hanfeng Jin, Zhanjun Cheng,
Yuyang Li, Lidong Zhang, Fei Qi, An Experimental And Kinetic Modeling Study of Three
Butene Isomers Pyrolysis At Low Pressure, Combustion and Flame , 2012,159:905-917

Jianghuai Cai, Lidong Zhang, Feng Zhang, Zhandong Wang, Zhanjun Cheng, Wenhao
Yuan, Fei Qi, Experimental and Kinetic Modeling Study of n-Butanol Pyrolysis and
Combustion, Energy & Fuels, 2012,26:5550—5568

LI, ZEEM, 8, SEFRIETUR KGN ARG, TERYBE#IR,
2012,33(2):339-343

Xuefei Feng, Wei Zhao, Huanxin Ju, Liang Zhang, Yifan Ye, Wenhua Zhang, Junfa Zhu ,
Electronic Structures And Chemical Reactions At The Interface Betweenli And
Regioregular Poly (3-Hexylthiophene), Organic Electronics, 2012,13(6):1060-1067

BN, Hhk, WM, 1R, iR, KR K&, Cu £ ZrOx(111) HEE A E 4K
S5RMmMMEAER, #4FR 2012,10:1712-1716

62



Liangyuan Jia, Junjie Weng, Zhongyue Zhou, Fei Qi, Wenyue Guo, Lianming Zhao,
Juan Chen, Note: Laser-Induced Acoustic Desorption /Synchrotron Vacuum Ultraviolet
Photoionization Mass Spectrometry For Analysis of Fragile Compounds And Heavy Oils,
Review of Scientific Instruments, 2012,83(2):026105/1-3

skR, TKZE, BMRAS, sk X, TEZE, M, FREMK, IR, FIER, PbS B 7 SR LE
JORPBHBE GRS RN, JE#E5£7R, 2012,32(1):0123003/1-4

Tiexin Chen, Liang Cao, Wenhua Zhang, Wang Zhang, Yuyan Han, Zhiyuan Zheng,
Faqiang Xu, Ibrahim Kurash, Haijie Qian, Jia’ou Wang, Correlation Between Electronic
Structure And Magnetic Properties of Fe-doped ZnO Films, Journal of Applied Physics,
2012,111(12):123715/1-8

Yonghe Pan, Yan Gao, Dandan Kong, Guodong Wang, Jianbo Hou, Shanwei Hu, Haibin
Pan, Junfa Zhu, Interaction of Au with Thin ZrO» Films: Influence of ZrO, Morphology on
the Adsorption and Thermal Stability of Au Nanoparticles, Langmuir, 2012,28(14) :
6045—6051

Gongdong Wang, Dandan  Kong, Yonghe Pan, Haibin Pan, Junfa Zhu, Low Energy
Ar-lon Bombardment Effects On The CeO. Surface, Applied Surface Science,
2012,258:2057-2061

Qian Xu, Shanwei Hu, Dingling Cheng, Xuefei Feng, Yong Han, Junfa Zhu, Growth And
Electronic Structure of Sm on Thin Al,O3/NizAl(111) Films, Journal of Chemical Physics,
2012,136(15):154705/1-10

Liang Zhang, Elad Pollak, Wei-Cheng Wang, Peng Jiang, Per-Anders Glans, Yuegang
Zhang, Jordi Cabana, Robert Kostecki , Chinglin Chang, Miquel Salmeron, Junfa Zhu,
Jinghua Guo, Electronic Structure Study of Ordering And Interfacialinteraction In
Graphene/Cu Composites, Carbon, 2012,50(14):5316-5322

Huanxin Ju, Xuefei Feng, Yifan Ye, Liang Zhang, Haibin Pan, Charles T. Campbell, Junfa
Zhu, Ca Carboxylate Formation at the Calcium /Poly(methyl methacrylate)Interface,
Journal of Physical Chemistry C, 2012,116(38):20465-20471

Xiaojun Li, Yong Chen, Keqiang Qiu, Xudi Wang, Yangchao Tian, Hui You, Shaojun Fu,
Multiple Centimetre-long Fluidic-channels With Smooth And Vertical Sidewall Fabricated
By Novel NIL Mould And Thermal Bonding, Microelectronic Engineering,
2012,98:720-724

Run-Ning Zhao, Ju-Guang Han, Liu-Si Sheng, Geometries, Electronic And Magnetic
Properties of Hafnium Clusters: A Density Functional Calculation, Thin Solid Films ,
2012,520(6):2178-2183

Dan Li, Ju-Guang Han, Hang Chen, Liang Li, Run-Ning Zhao, Guang Liu, Yuhua Duan,
Insights Into The Structural Function Of The Complex of HIV-1 Protease With TMC-126:
Molecular Dynamics Simulatio And Free-energy Calculations, Journal of Molecular
Modeling, 2012,18:1841-1854

Liu Guang, Li Liang, Zhao Run-Ning, Chen Hang, Li Dan, Han Ju-Guang, Insights into
Prorein-protein Interaction By Free Energy Calcuation For Human MCL-1 With Its BH3

o-helix Complex , #EFIZEEHFILE e FZ TR, 2012,29(5):605-613

Xin Ge, Zhili Wang, Kun Gao, Dajiang Wang, Zhao Wu, Jian Chen, Zhiyun Pan, Kai
Zhang, Youli Hong, Peiping Zhu, Ziyu Wu, Use of Fractal Zone Plates For Transmission
X-ray Microscopy, Analytical and Bioanalytical Chemistry, 2012,404(5):1303-1309

63



Hang Chen, Ying Zhang, Liang Li, Ju-Guang Han, Probing Ligand-Binding Modes and
Binding Mechanisms of Benzoxazole-Based Amide Inhibitors with Soluble Epoxide
Hydrolase by Molecular Docking and Molecular Dynamics Simulation, Journal of
Physical Chemistry B, 2012,116(34):10219—-10233

FAL, W, HKOUAE, B, BREREE, XR s, S, D45, #RIEEE, FePe 5 TiO:
(1100 & Ceo S 1M FL T S5 K0T FT, BIBEFAR, 2012,61(18):186801/1-7

B, XUR, AL, REBE, 4788, JE T4 B 4h i SR I I K i 98 B g K 45 44 B s it
TR T, FEmEBEAR R, 2012,25(5):599-603

Huanle Rao, Zhengkun Liu, Ying Liu, Shaojun Fu, Mechanical Polishing to Improve
Uniformity of Beam Sampling Grating And Its Effects on Laser-Induced Damage,
Proceedings of SPIE 2012, 2012,8206 820613/1-7

Zheng Ting, Li Wenjie, Guan Yong, Song Xiangxia, Xiong Ying, Liu Gang, Tian
Yangchao , Quantitative 3D Imaging of Yeast by Hard X-ray Tomography , Microscopy
Research and Technique , 2012,75(5):662-666

SESE, P, Mo, TR pS3 A S A R S AR e B AR AT AN RE T T, B
2247 2012,32(10):1017002/1-5

Liang Zhang, Liwen Ji, Per-Anders Glans, Yuegang Zhang, Junfa Zhu, Jinghua Guo,
Electronic Structure And Chemical Bonding of A Graphene Oxide—sulfur Nanocomposite
For Use In Superior Performance Lithium—sulfur Cellsw, Physical Chemistry Chemical
Physics, 2012,14(9):13670-13675

AR, BRZE, XAk, #oNVU, SAH B B AR N 3) 77 106 L S s A 7T, A
/&, 2012,24(11):1889-1998

Dan-dan Kong, Yong-he Pan, Guo-dong Wang, Hai-bin Pan, Jun-fa Zhu, Growth and
Electronic Properties of Ag Nanoparticles on Reduced CeO2x(111) Films, Chinese Journal
of Chemical Physics , 2012,25(06):713-718

Wenzheng Fang, Lei Gong, Qiang Zhang, Maoqi Cao, Yuquan Li, Liusi Sheng,
Measurements of Secondary Organic Aerosol Formed from OH-initiated Photo-oxidation
of Isoprene Using Online Photoionization Aerosol Mass Spectrometry, Environmental
Science & Technology , 2012,46(7):3898-3904

Qiang Zhang, Wenzheng Fang, Yang Xie, Maoqi Cao, Yujie Zhao, Xiaobin Shan, Fuyi Liu,
Zhenya Wang, Liusi Sheng, Photoionization And Dissociation Study of P-Nitrotoluene:
Experimental And Theoretical Insights , Journal of Molecular Structure
2012,1020:105-111

Yuanyuan Li, Hao Cheng, Tao Yao, Zhihu Sun, Wensheng Yan, Yong Jiang, Yongfu Sun,
Yi Xie, Yuanyuan Huang, Shoujie Liu, Jing Zhang, Yaning Xie, Tiandou Hu, Lina Yang,
Ziyu Wu, Shiqiang Wei, Hexane-Driven Icosahedral to Cuboctahedral Structure
Transformation of Gold Nanoclusters, Journal of the American Chemical Society,
2012,134(43):17997—18003

Yang Xie, Lan-lan Cao, Qiang Zhang, Jun Chen, Gen-bai Chu, Yu-jie Zhao, Xiao-bin Shan,
Fu-yi Liu, Liu-si Sheng, Photofragmentation of Isoleucine by Vacuum Ultraviolet
Photoionization, Chinese Journal of Chemical Physics , 2012,25(4):379-388

Jie Zhou, Gang Liu, Huanhuan Cui, Ying Xiong, Yangchao Tian, Reducing Collapse In
High Aspect Ratio Structures, Proc IMechE Part N: J Nanoengineering and
Nanosystems, 2012,225(2):49-53

64



Weiren Cheng, Jingfu He, Zhihu Sun, Yanhua Peng, Tao Yao, Qinghua Liu, Yong Jiang,
Fengchun Hu, Zhi Xie, Bo He, Shigiang Wei, Ni-Doped Overlayer Hematite Nanotube: A
Highly Photoactive Architecture for Utilization of Visible Light, Journal of Physical
Chemistry C, 2012,116(45):24060—24067

Yong Jiang, Peidong Yin, Yuanyuan Li, Zhihu Sun, Qinghua Liu, Tao Yao, Hao Cheng,
Fengchun Hu, Zhi Xie, Bo He, Guoqgiang Pan, Shigiang Wei, Modifying the Atomic and
Electronic Structures of Gold Nanocrystals via Changing the Chain Length of
n- Alkanethiol Ligands, Journal of Physical Chemistry C, 2012,116(47):24999—-25003

Baijin Zhao, Nan Tian, Yanpin Liu, Tingzi Yan, Weiqing Zhou, Liangbin Li, Yingui Zhou,
Gengsheng Weng, Guangsu Huang, Strain-Induced Crystallization of Natural Rubber with
High Strain Rates, Journal of polymer science part B : polymer physics,
2012,50(23):1630-1637

Yuanhua Cong, Zhihua Hong, Weiming Zhou, Wei Chen, Fengmei Su, Hailong Li,
Xiangyang Li, Ke Yang, Xiaohan Yu, Zeming Qi, Liangbin Li, Conformational Ordering on
the Growth Front of Isotactic Polypropylene Spherulite, Macromolecules
2012,45:8674—8680

L. Zhang, N. Schwertfager, T. Cheiwchanchamnangij, X. Lin, P.-A. Glans-Suzuki, L. F. J.
Piper, S. Limpijumnong, Y. Luo, J. F. Zhu, W. R. L. Lambrecht, J.-H. Guo, Electronic Band

Structure of Graphene From Resonant Soft X-ray Spectroscopy:The Role of Core-hole
Effects, Physical Review B, 2012,86:245430/1-5

Chen shangbi, Sheng bin, Qiu keqiang, Liu zhengkun, Xu xiangdong, Liu ying, Hong
yilin, Fu shaojun, Cheaming Mathod for Improbing Laser Induced Damage Threshold of
Multilayer Dielectric Pulse Compressor Gratings, % M X 5 # F ¥ ,
2012,24(11):2631-2636

Yong Chen, Keqiang Qiu, Xiangdong Xu, Yilin Hong, Zhenkun Liu, Ying Liu, Shaojun Fu,
Fabrication of a New Type of Transminssion Grating With Holography Interferometry and
Wet Anisotropic Etching , Proceedings of SPIE 2012, 2012,8418 841800/1-5

gkis, NI, LK, £k, KEA, N, 2% % Magnet Design for HLS Storage
Ring Upgrade Project, Chinese Physics C, 2012,36(1):91-95

Leilei Tang, Baogen Sun, Ping Lu, Jigang Wang, Liming Gu, Yunyun Xiao, Design of
Two-Dimention Interferometer for Measuring Electron Beam Transverse Sizes, Advanced
Materials Research, 2012,403-408 :2732-2735

R, Hoh, oot R, SNEANSHOLIFERNE B TS i, Z8065
7R, 2012,24(1):197-201

EBeRE, (AN T, AVER, SRR, BEEE, T, FE, RS ILIR S
FEENBS R LI E RS, BRESHTH, 2012,24(2):457-462

TR, AEN, PMER, A7, B, JBEEHE, KSR GE RO bk B &
HIN, 2EBOE-SHFIR, 2012,24(6):1461-1465

Xiao Yunyun, Sun Baogen, Gu Liming, Lu Ping, Wang Jigang, Tang Leilei, Yang
Yongliang, Zhou Zeran, Xu Hongliang, Dewelopment of a PSD-based Photon Beam
Position Measurment System, Nuclear Science and Techniques, 2012,23(2):70-74

Wu Cong-Feng, Fan Hao, Wang Lin, Liu Guang-Chao, Feng Guang-Yao, Li Wei-Min, R. A.
Bosch, Preliminary Study of The Higher-harmonic Cavity For HLS-II, Chinese Physics C,
2012, 36(9): 891-894

65



fal ek, v/, FENS, IR ERW W X E IKERGW W, BEAR,
2012,35(6):405-408

MR, FIAKJE, 5K, BREHE, TK4E R, 2 4E4 HSh X E KL BRI Bk, #
B SH T, 2012,24(8):1941-1946

%%, E1% LED 1 BRBH N H H )RR 51 5 S ULHE, 2 EHE 7 45, 2012,(2):24-28

s, R, Tk, FESP, EVE, WinE, IKET, AR, TH, TiZev WA
JEIR SR RE I T, BERIESHARFER, 2012,32(2):114-117

Fan Hao, Wu Cong-Feng, Liu Guang-Chao, Calculations of Operating Schemes For A
Passive Harmonic Cavity In HLS-II, Chinese Physics C, 2012, 36(9): 895-899

Fan Hao, Wu Cong-Feng, Wang Lin, Tracking Simulations For The HLS-II With A Passive
Harmonic Cavity In The Symmetric And Asymmetric F Ill Patterns, Chinese Physics C ,
2012, 36(11): 1111-1115

Zhao Yu-Ning, Li Wei-Min, Wu Cong-Feng, Wang Lin, Study of Robinson Instabilities
With A Higher-Harmonic Cavity For The HLS Phase II Project, Chinese Physics C, 2012,
36(11): 1136-1139

He Zhi-Gang, Wang Xiao-Hui, Jia Qi-Ka, Photoinjector Beam Quality Improvement By
Shaping The Wavefront of A Drive Laser With Oblique Incidence, Chinese Physics C,
2012, 36(6): 561{565

FREH, PMERR, 57, MK R, Haz, £ZFR|, B, ST D6AL
BRI 0, ZEBOE-SH TH, 2012, 24(8): 1990-1994

Tang Leilei, Sun Baogen, Lu Ping, Wang Jigang, Xiao Yunyun, Design of Electron Beam
Transverse Sizes Measurement By Synchrotron Radiation Interferometry In HLS I,
Nuclear Science and Techniques, 2012, 23(4):193-198

EEWE, FEUOR, MM, Ak, &Il TURE XK, HLS 800 MeV E NI &
TP R LI ), A, 2012,35(8):578-582

sk, T, B, R, BEE, dzE, TET, kK, AR, TiZev A5
TR REW 7T, BEERIFELSHRAFEIR, 2012,32(8):674-677

Jia Qika, Wu Ailin, New Modifiedquasi-Periodicundulator, Nuclear Instrumentsand
Methodsin Physics Research A, 2012,685:7-10

BRI, T84, X, KR, BEER, INESHT A IECIEE K & R 5
IR, 2EBES# T, 2012,24(5): 1155-1159

Ma Tianji, Yang Yongliang, Sun Baogen, Zou Junying, Lu Ping, Zhou Zeran, Xu
Hongliang, Development and Application of the New BPM System Data Processing
Program at Light Source, Nuclear Science and Techniques, 2012,23(5):261-266

TN, IMERR, KR, S, BER, BEE, FiRk, Hh2m, AR R
NI oA I 9, IR FRERIFEEEAR, 2012,46(Suppl.):534-538

ARIAN, JTtE, IMEIR, KR, 5P, BEER, SORBUARZ S, S UGE By R
BB S IR, ZHOL-SH TR, 2012,24(12): 2893-2896

TJ. Ma, Y.L. Yang, B.G. Sun, J.Y. Zou, P. Lu, Z.R. Zhou, BPM Data Processing Based on
EPICS Soft IOC at HLS, Proceedings of IPAC2012, 2012,MOPPRO031: 846-848

Hongli Wu, Xiangqi Wang, Jingyu Tang, Yuanjie Bi, Weimin Li, Lei Shang, Secondary
Particles Produced By 1.5 Gev Proton Beams Incident On Lead-bismuth Eutectic Target of
C-ADS, Proceedings of the 20th International Conference on Nuclear Engineering,
2012, 55280/1-5

66



Y.L. Yang, T.J. Ma, B.G. Sun, P. Lu, J.G. Wang, J.Y. Zou, C.C. Cheng, The Calibration
Factor Determined and Analysis for HLS Bunch Current Measurement System,
Proceedings of IBIC2012, 2012, TUPAO0S:1-3

RFMG, 1R, DR, AR, T KRS YA T, B0k
G5, 2012,24(6):1453-1457

Lan Jie-Qin, Xu Hong-Liang, Numerical Simulation Study On Spin Resonant
Depolarization Due To Spin-orbit Coupling, Chinese Physics B, 2012,21(8):084501/1-7

W, RAR, REEE, PBG MELS MM EFEREN IS5, BHEX,
2012,35(7):495-498

67



RS



LT MO T3 AR A 778 22 E AN K L vt 70
T T R B Tt B B A 5 BT ] 8 oottt 74
WA A (1-x) AMo0,~xTi0, (A=Ca, Sr) LA, Hr B HEIRE Moo 78
BUESERE™ La, CaNiMnOg B JE33BAN A R B AR G5 R oo 82
CaAl 4B IIE TR SIS HIAE S TR AR oo 86
Sb™/Gd" 3545 4% YBO3 BE B AL I8 B R ICHEF M TT v 88
BRI A RHEAR AR T 285 0 7 AT IR v 91
S0 B T 8 LR P R L S P T ITE TE v 95
2 BEBR AN KA R T BY D)V 2 R DI B R BT 100
T/ TE B R R TR KGRI T v 105

Energy—selected Dissociation dynamic of CF,: application of threshold

photoelectron—photoion coincidence velocity imMAZING...cccovrrerrrerrrrrermrerererererererennnns 110
IR S T T 2 G T H B ATE TT oottt re s 115

Conformation—specific dissociative photoionization of oxalyl chloride in gas

01T F Y < DSOS 119
Positive and Negative Photoion Spectroscopy Study of C,Clyecoriiiiminiiieeniannnn. 123
B/ (3-CFEMEWy ) FEH T S5 A AL A S5 B F T BERE AT T e 127
A1 S0 5 A SR T SRR X S R I TEH 132
WK YBO,: Sb™ PR AT 1 PRI R 5 L T — A B BEAE T e 136
Rm =5 07 BKBH X S EARIMEF BEERI TP TE AR wovvveveerieicie, 139



B T 0N THoAR R 25 2 2 B AR 4K AR

R, =AM, #E, aXF", AN, BHE
ZHANRFEMNFBEAAFUNEZZARETILLRE, FAPELSLRE, i 230026
e

MRERETEARENZ AL HEEHATHEEFT L ERK (DA WlE, RWH
KERNAEERC A LA KERGFE IR FEFERRNERZ — A AT
FHRBEI T —MARHES . EARMENGRERNE L 7%, FEH GRS RERAT
DA By E . AMEXZIK SU-8EHN 127nm B & EREHNXHEE R LRI E; AfHw
FRELTHENS & 7R ERE M EEHTRE; LAKER DA N BA & IHE Mk
B, THEADANEHWEETLL,

XRIF: e KER., ZER. UK, 2.
&

fEA M RG T, HREZ G 2 B (dopamine, DA) | IZAF{E T ALK M & RS
DA fEAE RN IS B RN LR B EATEhEE ) RS RSAARIRE /158, R4 4 4
(2 S ANCAZRE IR AR R o A IRINER Y DA & R BRCRT, 5l VF 2P0, in4
CREEARE 1 2O SN2, R, VIR HTAR A R UK DA WE TR AR m T
HEAGWINGERE R BiE R FRRE. SORRFEERAEDN R B XA R T IR,
A A, IR 2 B R IIE DA, —S8—4ERIA0KEER, WEBAKE . 99K Bk
ANBRGIKAE AR AN 7E DA X8 —YEGNOK Z5 1y I Fp 1) 28 3o 2 B 2 27 7 3 e F R AE 29K
RPEAS Ry R G H A E DA & & . H RS KAGE BRI B A AL ARk Bl 7 A
T AR 2 T DA A ER B P 5 P AR 0 KA RS B 9K AR [ AR B 51 o (LS, AP RE K 2 AR R K
LREAR GRS ALRGEER,  FFAT A T B s 5% 2 B AR 4 A 1l 24 iy — KA

AT AR, JRATEDR EIMBOCER . IREZ M EBAR M BB S &, L —Fh
RIGK AR 26 70k, JRR IR AR N 005 DA FEGUOK B i R vy, 3 o v A b 42 1) ik
PRI (8], WS, T E R AR A A RS 30-500 nm 2 [A] AR B . EAK AR B R
RABPEERS GO MR BAT RGBT IRE ST, AN T B2 77 S

1. SIS RS

1.1 FREBEROFZFLEZRE
ASSCRFH B3R AR A A IR P A R RS ARE, N Tt B AL s AOK i, AR B ALK
BT 6 NGURE, BIE T ZRAE RN EE R, W 1 PR, BB IRIN ik
SU-8 JREJCXIR M & . 2% TZITUARHT, FIRIIEMR (6 cmx6 cmx2 em) MRIKH Zi57]. %
BRI ZEEETIEYE, RJGTE 110 °C G BT 30 4040 BL5E 4 i BR 3%

FH 4
£4,

1) .hqyu@ustc.edu.cn

KIFADERG S E “HE MBI RPN A QU &5 0. R RGE RE A R RO R

70



T FE SR B /KR AN SU-8 S %I i RO B L EC 2 [RGB 77, 15 Se 70 B S R 3R T g i —
JZ Omnicoat, FE/ESEUN: 2000 %%, A 30s, 7 200 °C & EHERE 2 min FHE H 5 IR H
F:45 H1 100 wm JE 1) SUS-2100 1 NEZ 2L, FleZfie SU-8 2100 Jigd £ Omnicoat I, fE# G
AT R 2B ZI e FR 7R (65 °C F1 95 °C WP FHIR, RIME T 23k 60 4081), HARWH5 SU-8 H:Zl
JE RS o 3 B AN Y AR AN JE SR Y ZI R S Ak T 2K R IR 2 SR G R T B B 21 R 21 IR
SU-8 2100 | (BEJEF & i-line : 150 mJ/em?; J5HEES [E] 2/ 65 °C F1 95 °C WP T+, Jo Mt 23k 30
SYEID, UR7E SU-8 2100 (1353 5L R AL MR Hh 31 SRV 40 2 5 iR DRI, 7

EEWRSVURGKRER 1 5008 i 32 1) 30 25 0 S R 1R B[R] T 7B IS 2 SU-8 S22 IR TRUE
FE M 30 nm-500 nm [ & ZAF NGRS BURZ . G 9K & E R TNk — 2 IEM L% AZ 1350,
THTx AZ 1350 FEATHER » SRJE XTI AZ 1350 F 4 Hatl 5 2 B AR FEASEA T 58 AR, 4%
NaOH BT Wi fa, RInI3RE & ERm 3 B E ez AZ 1350 EIE . i 54 5RO Au ZIil
M (AU-5: 5% L + 10% KI + 85% H,0) HZIE R BOE IR AZ 1350 (R4 )=, BRI AZ 1350
Ry E& 2B E T, AMBRRRITHNSERSHZERE . &EHERRIGZIKR AZ 1350 H 2R
WBER, B E RS TREATEL, N L 2% .

T2 SU-8 XHENHI&: ELZRMMIER—)Z 25 um JE 1) SU-8 2025 15 A AR I SC #4544,
HAEREG EHAT RIS Y6 2B (65 °C F1195 °C BB THIE, Rt T 238 30 408t . B AR
AT G B ZI I G HE T 200 B il 1) T J2 SR 25 W B 3648 2R Z 6 ZI IR SU-8 2025 F (BRI &
i-line : 58 ml/em?; JEMERF[H]SA 65 °C F1 95 °C WP+, JEMbd 2L 30 734D, ¥R7E SU-8 2100 1)
PR RAE AR P B AR E 2 SR LIRS, . i fE H SU-8 RS, I F 57 AR 9ok e Al it
ITIEBE, WG RBYIK HAR

PIKEREETE: HSHEAR (SPINo. 5002, USA) K412 39K s 2k 4k, 25 S tR
T Ja AR e i 2R T AT AR AR o

a ¥ bH

d-‘-—e

N Glass Substrate
B Exposed Su8
Au Layer
I AZ1350 Layer
I Uncxposed Su8
I Cr Layer Mask
I UV Light

B 1 gk el % TR R
2. BERMHL

71



2.1 MKBRREHIRRIE

NGRS A B B, FIECT 1 28] 5 s T 4. ik 2 £RFTR. FiRH
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Bl 3 P4 B O BE AR I B 0 DA IR FEAE I, v] 7 tH FH AR V& FL AN DA B 0.004 mM F] 1.012 mM
Z ARG ISR, MHIKREHN 0.991. HEHTEN:
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B 3 gyK BRIl e S FIVR EE 2 R
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A Nano-Sized Au Electrode Fabricated Using Lithographic Technology

for Electrochemical Detection of Dopamine

Yue Zhao'!, Shu-Hong Li', Jian Chu', Han-Qing Yu '*, Gang Liu?, Yang-Chao Tian?,
"Department of Chemistry, University of Science & Technology of China, Hefei, 230026, China

2National Synchrotron Radiation Laboratory, University of Science & Technology of China, Hefei, 230026, China
Abstract

One big challenge of fabricating nano-sensors for spatially resolved electrochemical detection of
neurochemicals, such as dopamine (DA), is the difficulty to assembly nanometer-scale patternable
and integrated sensors. In this work we develop a novel approach to precisely manufacture
nano-Au-electrode (NAE) using lithographic fabrication technique, and characterize the NAE for DA
detection. A negative photoresist, SU-8, is used as a substrate and protection layer for the 127-nm Au
active sensing layer. The cross surface morphology and thickness of the Au layer are imaged by
scanning electron microscopy and an interference microscopy. This NAE could be precisely
controlled, repeatedly fabricated and conveniently renewed for several times. The electrochemical
sensitivity and selectivity of the NAE towards DA detection are significantly higher than those of a
standard Au thin-film electrode. This work demonstrates that the NAE could be used as an attractive
means for electrochemically sensing and recording DA.
Key words: Nano-Au-electrode; Dopamine; Ascorbic acid; Lithographic fabrication.
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MPFEIL RS 2, P71k Au WIS LYK SR G 1E Au B35 — 2 600-nm J& )3 21 (Suzhou
Ruihong Co., China). MR TR G, HFEREITELIMNEN . SR)E1E 4%[1) NaOH ¥R+ & 52 K40 1
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1) .hgyu@ustc.edu.cn


mailto:.hqyu@ustc.edu.cn

I h | | ||

B1 PR Au fERE
SRR SIEPE, IR SRS T E . BB TR E ST — 2 Cr Ml Au 193] Au EEER .
1.2 Pt-Bi NPs Ol 5%

Pt-Bi 44 KRR I PR 2235 (CV) BRI I 5 1R DU B R Au SRR b AL 2= TR
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NG, TN TR, PURRAEE A RTE 10 min 48 Ny ERRIERH 1 00 FEA MR K
H 52 B T R Bi (A4 BioOs, A A AL 7R B2 e M 22 TR IMR 2 S 08 : G R -0.8~-1.1V,
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.

FHVEXT HE 5256 () Pt-Bi/Au-film, Pt-Bi/ITO, Pt/Au tREUHALFZITAK 71244 . Pt-Bi/Au-film,
Pt-Bi/ITO AR TR 755 Pt-Bi/Au R UTAR 71— 2, 2 DR B AN, TURREN 2 mM HaPtCls,
20 mM Bi(NO3)s, PLK 40 mUL = ZEEf%, I H R . Pt 9 KPR BRI R 23k, DU
WH: 0.5 g/LHPtCls A1 0.1 M NaCl, HAHiHIAI-0.5~0.3V, 30 [, H#H#EH 50 mVis.
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TR - B 2 N [E]— 26 T il % 11 Pt-Bi/Au AR 7373 7E 0.1 M H2S04/0.25 M HCOOH, 0.1 M HCI004/0.25
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B S m T AR ik, WREREAFT Pt-Bi/Au EL AR IR . 7FJGHASLid, ¥
KH 0.1 M HaSO4 1 S FF FLR -
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A Pt-Bi bimetallic nanoparticle catalyst for direct electro-oxidation of

formic acid in fuel cells

Shu-Hong Li', Yue Zhao!, Jian Chu!, Han-Qing Yu '*, Gang Liu?, Yang-Chao Tian?
"Department of Chemistry, University of Science & Technology of China, Hefei, 230026, China
National Synchrotron Radiation Laboratory, University of Science & Technology of China, Hefei, 230026, China
Abstract
Direct formic acid fuel cells are a promising portable power-generating device, and the development
of efficient anodic catalysts is essential for such a fuel cell. In this work Pt-Bi nanoparticles
supported on micro-fabricated gold wire array substrate were synthesized using an electrochemical
deposition method for formic acid oxidation in fuel cells. The surface morphology and element
components of the Pt-Bi/Au nanoparticles were characterized, and the catalytic activities of the three
Pt-Bi/Au nanoparticle electrodes with different Pt/Bi ratios for formic acid oxidation were evaluated.
It was found that Pt4Biss/Au had a much higher catalytic activity than Pt11Bigs/Au and Pti3Bis7/Au,
and Pt4Biss/Au exhibited a current density of 2.7 mAecm 2, which was 27-times greater than that of
Pt/Au. The electro-catalytic activity of the Pt-Bi/Au electrode for formic acid oxidation increased
with the increasing Bi content, suggesting that it would be possible to achieve an efficient formic
acid oxidation on the low Pt-loading. Therefore, the Pt-Bi/Au electrode offers a promising catalyst
with a high activity for direct oxidation of formic acid in fuel cells.
Keywords : catalyst, electrochemical deposition, formic acid oxidation, fuel cell, gold wire array,
microfabrication
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Infrared and Raman spectra of temperature stable microwave dielectric

ceramics (1-x)AMoO4-xTiO2 (A = Ca, Sr)

Jing Guob, Di Zhou, Hong Wang?, Tao Shao, Zeming Qi
(Xi’ an Jiaotong University, Xi’ an, 710049)

Abstract: In this work, temperature stable microwave dielectric materials
(1-x) AMo0,~xTi0, (A = Ca, Sr) were prepared by a solid state reaction method. The
correlation between the dielectric properties and the crystal structures were studied
using IR and Raman spectroscopy. The infrared spectra were analyzed using the classical
harmonic oscillator model, and revealed that the external vibration modes of AMo0O, (A
=(Ca, Sr) had the most significant influence on the dielectric constant. The Raman spectra
showed that there were strong interactions in the [MoO,] tetrahedron due to the sharp
and intense Raman modes.

Key words: IR spectra; Raman spectra; Microwave dielectric properties; (1-x)AMo0,+xTi0,

(A=Ca, Sr)
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XUEERH LazxCaxNiMnOs H) R 2550 ik 45 1

REN BED AR Raw
(AR HA K S A B R R R0 47 230026)
R

EATHEF, RNEZEFHEXT % % La,CaNiMn0, (0<x<<0.3) W& MHF Ni/ Mn W )5
BNA. AR EH A XAS BIE X LaNiMnO 3 pt B0 Ni* / Min" A4 4. BMEES B2
EWEL, HBEWRBEFTNAFRESERETNENEE, XBPKTUEEN Ca B
BN NIZAMATEET NL / M HFE.

REIA: NERT, XALRKE, RELTFE

][I

5l

H MAEXUES B LaaNiMnOs (LNMO)D  HR IR 1 3T 3 i AR A P RS AN A FEL SR AR, 3 LA
BRI PR RIGEFE 2B T T 120560 [1]. REASE MRS AT 7L W, LNMOJZ — Rl = 5 I 2chd
A, BBV ELRIE T A AR NIAIMn B A H A E I [2,3]. AT, R TNiAIMn & F IS H G —
BEAAEEHMARBN A, —FUCARNSRM S, 5O ENZ M 454,51 5T
IS IR S FREAS eV AR SR VR BT R . S — 7 TH, (EAS AR R A e R
ABLZE B AR BN A AEME A F B2 —, LA S SR - A G i i AR R E R B ALN[6]. Kang %5
W7 T Lai sSro ,NiMnOfb S WIHI R, H TS A R A L& BYER[7]. A0, BRITRGHAT
Cat 24 IILNMOTE 2 1) 45 H R R BN 45 B 45 2 IR B (A8 1

SHUE Y

KA 5 A SN A 2 i LasxCaxNiMnOg( LCNMOD A i o 4% B8 AL 24415 L4y Bl TR & CaCOs,
NiO, MnO: fl La;Os #y A&, 7EZSH 3 LA 900°C, 1000°C F1 1200°C i E &e4k 24h, FEHATZ K
WHEE o SR HEAR BIRH AR R R IRIFAE 1300°C ek 24h. FIH HACHE S TTR I X SHELATHHC (4
B Kadff 2k, WKA=1.54187A) S8R H R X SHATH (XRD) W&, JFRH Rietveld 77925 XRD K]
BATHE IS . FIA J YLABRAM-HR B4R 2061 CRATTBUNEA) #TR 265N = . 40
[ 2% [F) 25 48 S 5256 == U7C i (XAFS) S8R T Ni fl Mn - K 30 H) X BHERISGLIL#E (XANES) ik,

*EZK 973 i H (S : 2009CB939901), EZEEHHAEIZESE (HLHES: 10874161, i ERZH AR KZEEFK
AR S ie = H R IR,

1) i{EEHE: A% (e-mail: shil@ustc.edu.cn)
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HERETHE:

Kl 1 s A RES5 2% 5 LCNMO H XRD L& K, B A s 5 9 3Rk & CR TN P21/m)),
WA SR S ST £ 1. WTULEH, LaxCaNiMnOg [ 5 IR T Ca 15 44 B985 0
NEE: R, Ni-O P KA Ni-O-Mn 8/l CHEXS T 180°) (JLEE 2), 1 Mn-O K EEAA
A, YT ARBILH LNMO FEdh (x=0), Ni-O #K 4 2.0403A, Mn-O 5y 1.8959A . A Tid i K H 4
FR R T ERHERIUSERY, R H] Shanon #7428 (8], X8 FHEACHEATA 5T, 53] Ni2*-O*/Mn**-0*
A Ni**-0/Mn> -0 [ K 437 4 2.04A7 1.88AF1 1.95A/ 1.995A . 1REAR, Ni2t-O>Fl Mn*-O* 214 1)
A B 200 XRD BE & 13 H B E . BIZE LNMO B v Ni A Mn (A0 25 20 58 +2 4 fil+4
Wro Bk, BEE CaB5EMM, Ni-O KB/, RUHSEE THESSRS M, A+2 H
AR +3 s

16000} x=0 ® Yobs x=0.1 ®  Yobs 116000
Yealc — Ycalk
12000} - Ycalc - Yobs -~ Yealc - Yobs 112000
Bragg position Br. osition
8000 a9gp 18000
—~ 4000} l l {4000 —~
=
SN 71 N VPRI 71 W TP N
> $ ; T ; ; @ i o . I g 2
g s000lx=0.2 ® Yobs %=0.3 ® Yobs g
I ~ Ycale ‘ -~ Yealc {12000 &
£ Ycalc - Yobs Ycalc - Yobs £
6000 Bragg position Bragg position {8000
3000 I l 44000
0 l ]. nl AL A 2 l J_ A.l Y '] Assel ()
LLTT T U A e —r— | T THRIN D1 SR it et stnm s
ey e e, ¥ s

20 40 60 80 100 120 20 40 60 80 100 120

2 theta (deg.) 2 theta (deg.)

B 1 La,.Ca,NiMnO, RFFE 5K XRD &4 & &

& 1 Lax.CaNiMnOs RIS KM S S HFEE Ca BRETHHRIETIR

a(A) b (A) c(A) | beta(® ) V (A% Rp | Rwp
x=0 5518(1) | 7.7492) | 5.467(4) | 90.07(8) | 235922) | 11.7 | 15
x=0.1 5.507(1) | 7.732(8) | 5.452(9) | 90.07(5) | 232.214(2) | 12.7 | 149
x=0.2 55012) | 7.7232) | 5.438(1) | 90.04(7) | 231.072(8) | 12.7 | 147
x=0.3 5491(7) | 7.711(1) | 5.443(8) | 90.07(9) | 230.485(5) | 114 | 12

K 2 LayCa,NiMnOs $1(Ni/Mn)-O 40 Ni-O-Mn @S Ca BRAETHHEIESIR

Ni-0 (A) Mn - O (A) Ni—-O-Mn(°)
x=0 2.040(3) 1.895(9) 148.93(5)
x=0.1 2.026(3) 1.909(8) 147.75(3)
x=0.2 2.015(4) 1.901(9) 146.32(7)
x=0.3 1.976(3) 1.915(1) 145.05(3)
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AT 3 — P EFEHA Ni Al Mn 7E LaoNiMnOe FM &S PA R E B Ca 524 1381k, F-A114 )0 &
T LarxCaNiMnOg F1Z: HLEE 5 NizaO3, NiO, MnoOs 1 MnO, H* Ni F1 Mn 1) K Wz ki, i 2 i .
B BRI, B LCNMO F£50 1) Mn K Il sE & BIME  (6557eV),

2
Mn_ O~
m | AS 136

1E

£}
@
N
= N =
£ M é“ 6000} @ 134
o o x=0 ® x=0.1 A ‘
c —A—x=02 ¢ x=03 3 S [ =
© 0 . L . & & 2 §
=] 6540 6560 6580 > > E
B Photon energy (eV) g 4000 G [ I
lE' 2 Qo 2 431 E
o (b) Ni K-edge i~ =
§ NiO— 2000+
S 1F [ 30
o Ni,O,—* 4
<

0 W#}“—m-—"—/-:/‘k—‘—%? : o3 . 500 500 700 00 o 0z o3 2

8320 8340 8360 8380 Raman Shift (cm™) Ca-doping content
Photon energy (eV)

Bl 2 La,CaNiMnO, & 51 ¥ & UL & & WL £ & B 3 (a) La,,Ca,NiMnO, & %/# & =& Raman
Mn,0;, MnO,, Ni0,, F1NiO FjJH—4k X & . (b) RIWBHPLE (AS) HITRERM
RRWGE.  (a) N Mn KiOBlE:  (b) FEFERE Ca BRENENK. (o) &S
ANi KAk hHIE (S) HREMELE RS Ca s

FRERTN

5 Mny05 ) Mn K 318 (6551.9eV) A[Fl, {HE MnO, FIMERC L (6558eV). Ni K Wil i & ¥
/T NiO (8346.3eV) Fll NixOs (8347.6eV) BfH I8, FFHPFEE Ca B & &AM, Ni Kl
] e T A AR B . ZIRR ], BB T2 M, WmE T4 . BB Ca B BRN,
B T M AEEARRIFAZ, T8 T IS A+2 A +3 fr, LAAhE Ca B2 51 RN EE
W, SEBALE BRI

K3 (a) &5t 7 AN Ca £ LCNMO 4 206i% Rl . E4975 680 H1 540cm™ AL A7 54~ 2 1 4R
g, AR RLT NI (Mn) -0 hifft () FRFL (AS) RANEA[9]. MEIFFTLUE H, ARA1355E
% CapemMtn, MM BMIER, XEHT Ca B G Ni BT H2 M3, &
TFRERN, FE (Ni/Mn) -0 “FIHKEEE Ca B4 INM AR AT, X5 LRr XRD #4175
IR AR — U . tAh, M3 (b) AT (o) ATLAEH, BEE Ca BEMIN, HA R 2
WS FEFEA, FmTE (FWHM, H&EBiEa ) BRI, R8P LCNMO 251 (14 7 B A
XA LAE Sy Ni-O S 4340 BTG 1 BE 3 A Ni/Mn &5 624G 7 BE R B A 7 TR 2% .

i

it

A, BABEN Ca B2 B ET™ LaaNiMnOg 2 FIFE 5[] XRD, Raman YGEERI Ni f1 Mn
B K 4 X SRR IGE R R &K, BEE Ca BRI, SEEE N, N T IRFBEABE S, 2
B NI TR H MR =M, 1 Mn RN SRR,
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Local Valence and Crystal Structure in Double Perovskite

Las.xCaxNiMnOs¢"

Yugiao Guo, Lei ShiV, Shiming Zhou and Jiyin Zhao
(Hefei National Laboratory for Physical Science at Microscale, University of Science and Technology of China, Hefei
230026)

Abstract: The X-ray diffraction and X-ray absorption spectrum of the polycrystalline
LaxxCaxNiMnO6 (x=0, 0.1, 0.2, 0.3) were measured. It is found that the lattice parameters of decrease
with the Ca-doping content increasing. Meanwhile, the absorption edge of Ni K-edge moved to the
high energy side, while Mn K-edge keeps almost unchanged. The results suggest that the decrease of
A-site average valence state (as La is partly replaced by Ca ) is compensated by the increase of Ni
valence state from Ni?* to Ni**. The evolution of Raman shift on Raman spectroscopy data further

confirmed the conclusion.

Key words: Double perovskite, X-ray absorption spectrum, valence state.
* Acknowledgement: supported by the National Basic Research Program of China (973 Program, Grant No.2009CB939901)
and the National Science Foundation of China, Grant Nos.10874161 10904135, and the Foundation of NSRL.
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CaAl BB KA FHFHIAER-JERMAER

WL K 2 e

B SRRAR S & <, BRI TR DR, — MBI T R i ] HL 1 <5 Jo Jo A4 e ] e A o
A ARG AT A < e 4 A4 BT e R TR L HE RS SR 45 P R A5 210 T <8 B AURe 1)
T AT R IR MR BT, BONIE SR FE IR T ARG IR S AR, AR F UK Ak
Y. AV BEESE, K iESAERZ SRR G TR EES VR TR B G 145
AU FERIARAL . T & BB b & BB o 77 I A &2 @ S 7 (B HE 4, AR R — AR AR R
ERBEAKATEE . RMITIEL A Ce & BPTETRI 7 IRMAEZ LSRR KE, I
ARHVAGE Ny AF FLT RIS B8 S 1 AR R B AR I 4 IR . IR ALEA S £ T <5 R sk R b
M MAFAEAE S — AR S AR AR BN T R R 05 3 AR S —F A AR AR A B R B vh 2 B Ao il
PRI G HE

WL R 73 2 b BRI FOLAAE G L A RURT e G R F S A7 i B [F) B R S X S e AiT S A< I
AT ERE X Ca-Al 42 )& BT Ca100-xAlx (x=20, 27.3, 33.6 and 50 at.%) & &M BT TAFRIIWT 5T, 76
REVH SRR R IR, SRR 7 A R ATH A . R T /E Cat00xAlx (x=20, 27.3 and 33.6 at.%)
ZAEN R B P AR AR AR R AR AL

558 B A REAGE, AT 1748 Ca 721577 T A AR 131 10 RO ) 224K L Cal3Al14
Hl CasAI3 Wil , VLRAEAR[E Al & &) CaAl G4 d PUER GG, THES RS RATMHER —
B, MRS 7 BB AR SO . TR S R S In A5 R, AR s A p BUE LT IE ) d
BB R AR - AR A AR B SRR o IR B IRAE SEIR R R BAE AN £ R T I <R B R R P B A
FEAR S —ARSAHEL AL, IR T A0S < B S5 A8 S AT N BB AR AR, KL BEAE B8 22 I B 1 3R
O AR 2 RS AR RIBE T . 350, TR AR AR (R 2, WA B A B 2 T R AR
s WU R A B (e B E T ) )R B < B D REAARL B o W AT R GRAE Scientific
Reports I (Lou, H.B. et al. Pressure-induced amorphous-to-amorphous configuration change in Ca-Al
metallic glasses. Sci. Rep.2, 376; DOI:10.1038/srep00376 (2012).),

Pressure-induced amorphous-to-amorphous configuration change in

Ca-Al metallic glasses

The unique non-directional and densely packed structure of metallic glass (MG) provides an idea
model system for studies of fundamental problems in condense matter physics, e.g. glass transition, glass
structure supercooled liquid behavior etc. The amorphous-to-amorphous configuration change (AACC)
induced by pressure has been a topic of considerable research activities in several substances, e.g., ice,
silicon, and carbon. Structural polyamorphic transitions from a low-density amorphous state to high-density
amorphous state often result in an increase in atomic coordination. Such coordination increase, and thus
polyamorphism, was thought to be impossible in non-directional, densely-packed metallic glasses. Very
recently, AACCs were observed in Ce-containing MG systems, in which the nature of AACCs is revealed
due to 4f electron delocalization in Ce under high pressure. It is interesting to see whether or not can AACC

occur in non-f-electron-containing MGs?
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The group lead by Prof. Jianzhong Jiang in Zhejiang University conducted systematic investigation on the
Ca-Al metallic glasses under pressure by using in-situ room-temperature high-pressure x-ray diffraction
(XRD) measurements. Changes in compressibility at about 18 GPa, 15.5 GPa and 7.5 GPa during
compression have been detected in Ca80Al120, Ca72.7A127.3, and Ca66.4A133.6 MGs, respectively, whereas no
clear change is detected in the Ca50A150 MG. Possible mechanism for the AACC is presented and discussed.
By the support of the magic supercomputer in Shanghai Supercomputer Center (SSC), we calculated the
XANES of the pure Ca under pressure, the XANES of Ca13Al14 and CasAl3 at ambient pressure and also the
occupations of d orbital for different Ca100x Alx alloys. By comparing the simulated results with the
experimental ones, one mechanism, i.e., the charge transfer of s and p orbitals to d orbitals of Ca under
pressure, is suggested for the origin of the amorphous-to-amorphous configuration changes induced by
pressure in these non-f-electron-containing Ca100-xAlx (x=20, 27.3 and 33.6 at.%) metallic glasses. These
results obtained clearly point out that the amorphous-to-amorphous configuration changes induced by
pressure are not limited to f electron-containing metallic glasses. This will open a new vista which will
trigger more theoretical and experimental investigations in this and many other MG systems. This work has
been published in the Scientific Reports (Lou, H.B. et al. Pressure-induced amorphous-to-amorphous
configuration change in Ca-Al metallic glasses. Sci. Rep.2, 376; DOI:10.1038/srep00376 (2012).).
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Sb3+/Gd3+3t# 2% YBO3 Be /%1% N R IGCFFPERT 70

fRE, AeeE, B, R, B&, TE, /%, KREF

(FRTRZEM RS TR ZRAEIE 230009)

G : X B KN 6 ke B (Y,Gd)BO:SO» %t t, A& REFESERE R £
FKEMNAERAREFENERATHR R . B oA HE Gd¥ A SO B TRE,H T T A Gd*
FShrevRE EfE, Hut ECEREDFRMT Gd*-Gd L fmts A G HIEH .

K18 (Y,Gd)BOs: S gt E## & th

135]

BRI — BT R 3L, Rl 1R 6 SR, 525 B 2 [ R A W AR TT Rk fg . H
72 4 B 19 GPSC (Gas Proportional Scintillation Counter)# #% f& F F | H £ 1 2 B 82 0 &
Xex-172nm E 24, (EFH G A PMT)IEN Xe,"-172nm Y6 FHEER K, K PTM #1LER
WK UIR R, B FBOXFERINEE T2 &5, R —FOL TR, 8 Xe-172nm B2 EHF
A B MBS AT W, DUAT DA A5 56 Ah Bl n] ' H A5 G AT R, IS 4% 2 PR AIK GPSC R
NI

FREHT B 8] Be B A5 18 B AR A B T R8T (0 = R R A kL . R B AR 8 1 5 B 15 12 1)
IR, & —FRERIER &l A% R T 1. G TERE AL AT AN A, 5B Gd**
puft, BEEAE IR DLE At BRI SR A S B W R R AR =, TRSUE S RE E AR 4 Gt
K, I G AR DL R B ks () A% s, RO R SO T R BT

Ns? B B 11 B MR WA TR OR, RPBOK e 3R BE /15 SH¥ A ns? R FH AL, B ANE I R OGIR T
ns? — nsnp FRE & EKIE , X 2 ok Kt /& 1R &F 8L 771191, Hao A1 Blasse 25/ 78 1 #U4b 71 (S = Sb3*, Bi**,
Ce™) EIFUEF(Eu™, T MBEELH, JFHiE T S — Gd (— Gd)n — A FIReE A EEFENY, Oomen
S51E GABOs: SO A ZH R I T M Gd** 8 Sb** [ EeEH#, XY Hao 55 KKK Sb* 2] G EEE
i A . AR SO B A AR fL A9 8L, {HAE LnBOs BT o 1, Sb3 AR GHI = AE(E
— MR KK Stokes ©7F%, 1 LnBOs:Bi* /1 [ Stokes H7F£ AR /M1, Oomen 0 N Z 7 /& A A
[ 5] Ay O

N T #E7R(Y,Gd)BO3:Sb* 5% ok Hh ¥ fig B A% 1 2 M Gd>* 3] Sb3HIL 22 A\ Sb3+3| Gd3+, &1 i)
HAF K, BATH(Y,Gd)BOs:SH¥ & RIEAT T 4T 51 .

2 SLIGER9Y

SR AR B ML R Bt DN 5% H3BOs 1E i B AIZE AR AME o R XS ZRATHT 704t 3
LERBEATRAL, A5G N RD R SE 56 = A S AME G SRl REENE dh IR 5 R AL

IHERSITIR

][I

H %K 863 1HKI(2013AA03A114), [H 5 HAARIH:4:(51002043) B RHE BT H (12010202004)F1 [ 1 1 5 A
I 4(2012T50568) 1 H e i FE A 45 #(2012HGQC0033) .«
E-mail: Shanggan2009@qq.com
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(Y,85Gd,)g 925bg 0sBO3 ) 837/;.61J( Gd3+) (Y,55Gd,) §62Sby 0sBO3
—a—r=0.15 g 0.15
. ——r=035 1 Is —o3p —=r=0
0 t1 -
g —A—r =055 é\ (Sb“) —o—1r=0.35
" _ 2 —— =055
> —v—r=0.75 5 — 075
'z ——r=0.95 E o
15 - —0—1=0.95
= S-'p(507)
— +—
= g -
A~ 2 8;7%P(Gd™)
&9)
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Wavelength, nm Wavelength, nm
B 1. Z=3E TFAH 278nm BR (Y1-Gdr)SbeesBOs (r=0.15, 0.35, 0.55, 0.75 F1 0.95)4% 5 W40 R S e (£ B DL & syl
H 460nm K5 ISHEUR LG B).

FIH 278nm 43 BRSO 3Py BEAT Gd3 1 °Ly BE LR, A i (Y1+Gdr)Sbo.osBOs (r=0.15, 0.35, 0.55,
0.75 F1 0.95)F1 &SI Wi B 1(Z0)FR « SO E] Sb3* (1) 3P1—1So K4, 1M HH I Gd** ] °Pi—3S7,
KR, BEE GEHREM 0.15M £ 0.35M K% 0.55M, °Pj—3S7o KA AWIRTS, 24 G Kk EFIAE
0.75M B P3—8Sq, KFHTH R . IXFPILREKH, WOKREA AT B G &3] Sb**, i H G IR R
FEIB R, 4 G KE 0.75M B G iR UK e ) LT 58 2451845 Sb* . S T IEBHIX — &,
FATHET IR T (Y,Gd)BOs:SH3 i & e ik .

B 1A )72 M2 (Y 1+Gdr)Sbo.0sBO3:Sb¥ 7F 460nm & Hf i1 & Y61, A 277nm W& Gd* )
8S7,—01 LT BRIE, TIE{E Y 308nm AT 3 14nm WX . Gd3* 1 8S7,—0Py BRIER . 7 Wi Sb3* & 5t )
BORFEHE R 2] G I, X2 Gd* —SbP T RE R AL 1 ELER U4 -

(Y, Sb)BO, (Y 5Gdy 35) 1, Sb,BO; P—=S,(Sb")
_ —a—x=0 !
. —a—x=0.04 5 !
3 —o—x=0.06 | =| & x=0.04
;: —a—x=0.08 | 2| =006
‘B —v—x=0.10 % v—x=0.08
5 2] —e—x=0.10
8 E
= =8 3 8 3+
= S|'P-8,,(Gd™)
8 2
2 £
=
5

300 ) 4(')0 ) 5(')0 ) 6(')0 300 ) 350 ) 4(')0 ) 4%0 ) 5(')0 ) 550 ) 600
Wavelength, nm Wavelength, nm

B 2.4 55 (Y 1xSby) BOs(Z2 ) T (Y0.65G do.35)1-xSbxBO3(x=0.04, 0.06, 0.08 and 0.10)(4 E)7E £ i85 278nm E R T B R 5 til

NN RE AL BN, AP I T B A5 8 A5 B A R st . 18] 2(72) " B9 (Y 1-4Sbx)BO3
KRR B SO HIG SR B 0.08M . HET [ 8 GA RS, i AR SR EE R T Gd> AT Sb3ES
T IAMEERS . B 2(0) BT, AAE SH3H, Re IR G AL T 313nm 1] °Pi—3S7 HLTERIT
R 2 SHBN itk S5, 313nm KGR ZUR TS, XL Rt — B RUAAE G —Sb3 e EAL .
FE it (Y0.65Gdo.35)1-«SbxBOs 7E 278nm WK N IR ST 58 FERE Sb> ¥ FE M 0 34 K2 0.08M AN o, 48
Jei B8 Sb3 R It — B KM R R Rk, 7E(Yo.65Gdos)1xSbxBOs H Sb> Il S £ 4 0.08M . [Al I,
G 1 DA, G S REEAL I ACRIEA B E KT G S S E T2 MBI FE R, A2 0
W T G5 G B T2 IR & . 1 G N A 77, HBFRBEARK, itk nl DlifisE, X
b e AL 1 32 AR T 0 A% R

4 Z5ip
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I FH [R) 20 5 o L 25 A 38 B (Y, Gd)BOs:Sb3 R G M REI 7T R B, 7E LAk R A7 AE
Gd¥*—Sb g AL A% o I R IWAN[E] T LARDULIN 21 () Bid*—Sb g ik, L4 Bi**Hl Sb* A
AR ns? BT AL . AN [FREE Sb3 A G e A8 B 1~ 2 IR (R BE B R I, X Ao e A% 3t Sk 25 g T
Gd* 5 GBS T2 IMIMIEES, X T G5 Sb* & F 2 MBIk A R, HAe R LSy
T8k A A% R B 1 B FE I R ML (emigration) .
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Luminescence and energy transfer in the Sb** and Gd** doped YBO3*

Chen Lei, Deng Xiaorong, XueShaochan, Liu Hao,Lv Sheng,Wang Yu,Yu Kun,
Zhu Jianyang
(School of Material Science and Engineering, Hefei University of Technology, Hefei, 230009)
Abstact: The phosphor of (Y,Gd)BOs:Sb*" was synthesized by solid state reaction. The properties of
luminescence were investigated on the vacuum ultraviolet workstation of National Synchrotron
Radiation Laboratory. The energy transferfrom Gd*" to Sb*" was reavealed through emission and
excitation spectra. Moreover, the efficiency of the energy transfer strongly depends on the distance
between Gd*" and Gd>*ions, rather the distance between Gd3* and Sb*'ions. So, the mechanism of

energy transfer must be happened through energy emigration among the sublattice of Gd**.
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Effects of HNTs on the Lamellar Twisting Behavior of Melt-stretched

Polyethylene

Bo Lu; Guoqgiang ZHENG; Chuntai Liu
(School of Material Science and Engineering, the Key Laboratory of Advanced Materials Processing and Mold of Ministry of
Education, Zhengzhou University, Zhengzhou 450001,China)

Abstract: HDPE/HNTs composite fibers were fabricated by melt-stretch method. The effects of
take-up velocity (TV) and HNTs on the lamellar twisting of HDPE/HNTs composite fibers were
investigated by synchrotron radiation small angle X-ray scattering. The results showed that the twisting
of lamellar was reduced with the increasing of TV. Lamellar twisting was further declined with the
incorporation of HNTs.

Key words: melt stretch; HDPE; HNTs; lamellar twisting

94



2B R R 45 P BRI N AR TR 2B T

MTk, BREM, MK, BE”
o [H )22 R A2 F 5 A F 5 5208 E& RS H R F B, 5 AE, 230029
1 t:3

A A28 VL B A S B 3 BE B FE(LSMO A1 CFB) DA R 4k B4t AL i B £ S 1 e R &t 4
MR E B N AR, 4% B4 8 PMN-PT sinshe 3, b EEE B NN T F
#%| LSMO ## CFB # fE s, 523 LSMO 8 £ 7 3| 4 5 .58 2 v e, L AS B9 B2 37 (R & ) IR 4%,
DAL K CFB ¥ FEm (058 B W2 X (N &) E . Al B F 2 8B4 & 0 ¥ X-ray {TAT AR E
B RA/E LSMO #FER R Mk A RAE T PMN-PT Bk 40 b w45 4, 48~ 7 CFB L7 (L 5%
B R MRS AR IR .

SRR R, SRR, BEEERE, FELEAEA, FSBAEAH Xeray
74t

1 RE=

S SRR K E, S i/ NG B 2 DR 7 RS AT 8 i S i e
— B (¥ 2 gkt (Multiferroics) MBI FEHEN T — A8 5T OB B[ 1,2] 0 22 Bk MEAA R 5] Bk E AT 795 7 55 9 o A
BRI BRI T BRI SO P RS PR [2], I BRI 2 [ B RS 2k
7, M= A — LB B B IR DA 2 ThRs 2 BB AR R I 2 6 3], Hidr, A E
PRMEADRR SR SR O G, 8 T AAIR S . AT B e LR TE A R R AR ELAE
PR, B, HRhSRAT IR . BE O SS T U 5 380 F 2 1 U R A1 4 R BELAG 1 L sz o 2
[3]. M/, ZERMERGAE G AR EA IR T SR RS RN, T DU F H 7 SR 2 h R 1 F B
PERE, 1X—J7 AR S A 1L G REAF i A B AR TR &% LI, IR 39 8% E IR, A SIS B
(3% 5 NRESA B, R TR IIRE S JRFE R L % B Re U R — AR B AP 2 R B X (4]
FA 18 X 0.7Pb(Mg2sNb1/3)03-0.3PbTiO3 (PMN-PT) [T HL A JEE i i FL 3%, ) FH Ao JE fr 2

JE FROR 5 T R A R AR R B 3L b B RV RE . TEAR SO, AT A H LaysSrisMOs
(LSMO)/PMN-PT #1 CosoFe40B2o (CFB)/PMN-PT ¥ 22 £ M 57 it 45 FL R 1k RE 1 N AR R 4 8 7L, $BoRiX
P2 IR T AR} FR T i ) S AR R e R
2 LSMO/PMN-PT 5 JRE45HA 5% B Fneg PR AY Rz T 348
T T P 8% i [P SR A 8 42 7 B B0 /IN IR s, DR T B KRR R A R R R, 3R]

* FEETH: AR08 REN TAEZ 2 E K E AT FTE “9737 (2012CB922004/3, 2010CB934501) F1E &K H 4834
ZEHE i E (11179008) 3K

1) E-mail: cgao@ustc.edu.cn.

S HF R THD A % ) S v A, BT A — AN TT AR 53— N7 R, SRR i AR U 5 ) FL A

95



AR . FRATE[OT1E A ¥ PMN-PT 4 FAMEAK T LSMO -4 J8 2kl A ik, @it i &%
16 S5 M 1 R 5 R 5 ON T P 25 ) S PR AR, AT AR 7 M 4% LSMO (138 AR T A B E

DR Ry v S E A K R R B (R A At L R AP RE R IR K, BT AR ATIRI FH & BB U8 Xoray 17
U 5 BT S B vk (UTB) A _E g Y6 IR AT 5 S U6 vk (BL14B 1) B 20 % Xoray AT 78 T VLR AT Y R T A dl
WA RN, SALSLIGHHE A 1) FTR. FR2S IR Qu Al Q. I K/INTT B4 3 THT 4 R A s
4% 0.388 nm,  FISCER T Hb F O B — 2 [5], XK &

380 —— 140
360+ 1011|A)-Ll 4120 ~
& ©”)
3401 HSMO film 41100 g
- <
320 v =
Q " v 80 E
30l By L - g
o":’:-' h:- Y 4 160 ~
~ 280 e o, =]
S260._ g ; 140 23
. N 240 7 . , L9 120
048 051 054 057 060 ) 4 5 0 F & 2

Q_(2n/A) Electric field (kV/cm)

& 1 (a) LSMO/PMN-PT /R &5 (K1 73 % X-ray 75181 5 ZRE# . (b) [1001F0[011) 77 1B I REEAL IR BEE i B4k
KR, WEREMIRTEE.
1B K ) LSMO R85 A8 J L 58 2R K H L 1(b) 4 B Bz iRt b Js A v R ) 07 v &
TR R WA SR EREE BRI R, W L(b)FTR. WE[100]77 1), J6) A A 2 P B o F 37 K
T/, B R R AT IA-17%: WY [01 1] J7 i, Jo AR A0 0 P B 25 Hh b M a8 K, 5 v YR 4 e
TEH157%. 345 FEARIR T 1 P9 45 ) 5 1tk 25 43 5 B AL A (100154 1 [01 1] J7 [T 8 [6]. 1A
AR EM AR E RN, RO BL AN AR I a1 17 38
BEE, MAMBZERMERISS, BATHTTE 7R A 5 AT PMN-PT B2 LSMO ShE
fi g ia P o A . a0 2(a) s Jvsmis e N s =, AT I LSMO I R BELAE 2] 2(b)
S E T B AR S B <o AR i LA v R i il B F BB, DR R B A
W E R AR E, ATUSRIS U IR R M BEES; s A I s, nTUSRTE <27 e
RPHAS . IXRH]: A H & & B 18 )7 VA AT DASEI AR $5 A o BHAS 22 IR R (7] 28 se iz A
YA 494 2 PMN-PT Frmidg MLy, 2k A A 80 o0 @i s Lk, s N2 m, 2Ry R

96



TRIFER 2 BHHCRAS AT (8 7590 A% ML AR LERFAE — € IU/KP[7], BRI, A FZ 53577 BASe B 2246 faFl
Ao BT, WTUUARAESSAHTHEESRRNZE. 5 RERH— AR,

416 — : .
«me Negatively poled (b)
w=g= Positively poled
- (a) _ Fg b2
G
ot1] o 412t \ [
[100] (5]
0-11] § FA s
~—
LSMO a
PMN-PT o 408}
& Rl HEA0

4 2 0 2 4
Electric field (kV/cm)

B2 ETHBNESHWERGZEAN B HEKFMEEE. ()ERFMIER RZEHEHREH LSMO FIR BEZ
“0”‘ “1” *u “2”5

3 CoFeB/PMN-PT F st 52 E BIEIE &£ 1 B 151FIE
AT G5 H R KNI NG AE, 76 CFB/(001)-PMN-PT 5 i 25 K 0 1 A 80T 2k B il £ JoR

At SR - T 2, a0 3(a) I TT R 2 s . IX R W] CFB #AAL R 2 1 s 4 B AR it
T 2 RN St o 45 7 TR S B L (R L RS Y 8] o 35 A S ) S A A% 33 L 1

160
800

oL
=]

M (emu/cm3)
~J
[(—)
S
=
Current (nA)

600

E (kV/cm)
B 3 BEAL SR B (L 2R) DA R IR R L (R B 2R ) B & B R L R R IWERLT 5 Oe, #5E PMN-PT TN HI[110]75 4

AR B/ PR 22 R Ak S T 45 TP AR B TSR« #EA M RS 2 O REAL SR BEAT AN o 31X — AR A1k
R RIEAT VIR T CFB RF IR I RE S 170 57 1% LA & PMIN-PT 2k B ARAL I 1090 FHH2 (8]

BAVEA LR X ZRAT 55 5 se 3636 (UTB), R R B4R 5 1 43 9 X-ray 7558 25 18] i1 4
ARHEFE T PMN-PT 7EJ5 AL 37 N IS AL, T8 e 1k AR AL R B 6 i A% L AR 5t L 37
B R WK 4 F7R, (a)-(d)s& PMN-PT (113)U 18] 5 = (8] B3,

97



301 7|E (e)
3.00 A *
’ rd* : “ T T T T
3 2.99 [ 2 5688L i g— 4 4\\ @ 1%
] & o 010] ~ I
= 298 S e = ; \
£ = ™y 25684 b v v Small Spot .
g 297 §\ o \ \y Q N —0.1 2
=" >/ rr 3 f E 3 vy 0] <
= 301 x o £ 5680 F } N £
. Srbey = A\ ®
109" switching - 5 \ \ 4-02 =
390 2 £5676F w Lattice \ : L2
299 #75 t o Strain |
e 3 sen} p-5-4---4 g3
298 e 2L " 1 " "
i ~
59 -0 kV/em +0 kV/em | ~7 -8 4 0 4 8
~7 098 0.99 1.00 1.01 1.02 098 0.99 100 1.01 102 i 56864 = €567 4% E (kV/em)
Q[hkO] (r.lu.) rl*/r3*t r2/vd-

& 4 (a)-(d) PMN-PT (113)i& 18] 5 %= AR E R RIBHIB R R . (e) AR r17/r1s r2r2, ¥37/r3F rd*/rd
DLRAB)EEREE. (f) 109° 8k BARLENE: DLR S R Sk A s &

A3 PS5 2 1) = A (5 Pl Sl R ] 4(e) AR AR R E PR Bk FELAR AL o1 /ey 12702y 1373 rd /e FENS
R AT A FLLE 9], & L =P = oA 1. 3 r2/ede o, o1 Al o3 234K r1, 1M
37 3R HARAIRAS, T r2/r4 XF N 127 12/edt . A BRI . W 40T R SRS AR r2/rd, 2
FE 13 ARSI, 535 PMIN-PT [H N[ 110177 [A) A2 5K L 38 (1), T AE 12/ RACIRAS I, 3 PMN-PT
T 110175 )& e N AR I o 3K R r1 %3 A r27/e4 (B0 2/e4" A r1/e3) 2 Al Il A%, BIACER Bkl fL
109° E%E . AT 4(a)-()EAT @ EAUA,  r2/e4C BT8R R AL 1090 B%%) Hi il B1-8 kV/em (1) 4%
HEME+8 kV/iem 1) 30%, X F IR AL 109° BHE LLFIAR 1L 1 26%, X SHEMGRBEAE fL7 T HIAR XS
Al i 25%FF A AR AR . T HL, AR 4(g)E s AE R, WY T P (110175 1] 11 R AR 43 - v 3 1 2t 3R IR
A ATy, XS E R TR AL R - i 26—, Rk, CFB/PMN-PT S5 45 WAL 58 5 (¥ Al 4%
R M EEL S YR 4% 1 5 M AR VR FRLA T T 0 5 Ak B Ak 1090 BH AR X I ) r2/rd 28 = T AR LA S THT PR i 7R
NAZ[8].

4 £Eip

FATHEFT T LSMO/PMN-PT Al CFB/PMN-PT P4 2 Bk 1% 53¢ Jo1 45 v L 1%k REAE FELZ (M2 AR) T )R 4%
U, RILLSMO Tl 4Rl Ak 58 I 2 38 TTIA 157%, 1 H, LSMO 7E4F e i Hith Bl LU= A e Rk
PERIAR, AT SE AR5 1 H BELAS B FLR e o R [R] 2% 5 1 23 % XRD £ R#87R8 1 LSMO 146
ARIRES , HEBRAI A S AL X FRE T BE (R o [ B SO A ) 25 A v 2 % XS i A 5 () 9 s R
75 7 PMN-PT &4 85 9 78 J5U 07 fiL s N IsAL R, AT 8 B @R T CFB/PMIN-PT 28K 1t 57t o 45 AL,
S8R FEE o FRL) I SR AR DR R (T A 7 - P 37 o 208 0 20 3 T AS A A% 0 1 bR i 22, R T X — 208
gk, FIRIF TR R 23 AR R L LU T B E RS B A AR A 5

SE 3k

98



1 N. A. Spaldin and M. Fiebig, Science 309, 391 (2005).

2 W. Eerenstein, N. D. Mathur, and J. F. Scott, Nature (London) 442, 759 (2006).

3 R. Ramesh & Nicola A. Spaldin, Nat. Mater. 6, 21 (2007).

4 W. Eerenstein, M. Wiora, J. L. Prieto, J. F. Scott, and N. D. Mathur, Nat. Mater. 6, 348 (2007).

5 F. Yang, N. Kemik, M. D. Biegalski, H. M. Christen, E. Arenholz, and Y. Takamura, Appl. Phys. Lett. 97, 092503 (2010).
6 Yuanjun. Yang, M. M. Yang, Z. L. Luo, H. Huang, H. Wang, J. Bao, C. Hu, G. Pan, Y. Yao, Y. Liu, X. G. Li, S. Zhang, Y. G.
Zhao, and C. Gao, Appl. Phys. Lett. 100, 043506 (2012).

7 Yuanjun Yang, Z. L. Luo, Meng Meng Yang, Haoliang Huang, Haibo Wang, J. Bao, Guoqgiang Pan, C. Gao, Qiang Hao,
Shutong Wang, et. al., Applied Physics Letters 102, 033501 (2013).

8 S. Zhang, Y. G. Zhao, P. S. Li, J. J. Yang, S. Rizwan, J. X. Zhang, J. Seidel, T. L. Qu, Y. J. Yang, Z. L. Luo, C. Gao, X. F.
Han, and R. Ramesh, et al, Physics Review Letters 108, 137203 (2012).

9 S. H. Baek, H. W. Jang, C. M. Folkman, Y. L. Li, B. Winchester, J. X. Zhang, Q. He, Y. H. Chu, C. T. Nelson, M. S.

Rzchowski, X. Q. Pan, R. Ramesh, L. Q. Chen & C. B. Eom, Nature Mater. 9, 309 (2010).

99



2 BERR AR E X TRBY U193 28 A Y 3R PR 44 o B g RS M

¥EE, AERED, AFEK
OBMPIR AR5 TR, KBMI, 450001)
HE
REWHRZA, & TERERGY RN, YERIR T AR AW H A — < o 5 58,

WA o 2 T R 4 R R IR o 1% R IR AR B T R B9 4 AR P AR S R B B AT B 1F A bR 4K

ERER, AEERGR ., ARAAB LS E BN HTRE, AMRSERET T LR

B A AR e T R B S, A AR AR SEPT A DAt AR P 3 dm O ) R I R A

WAMMALEN G, TRERKH, ERAEFHFARTIEGPP)EAME R TH 71, 7

DAY i 4 T AR, ZEMHEE R AEENEETZE2Ed &S EE SRR E & 20N

o WA, XPPERI, % EH 4K EMWCNT)HIEHZ EA — % ok % FaE 7. AT

i 1t /2 iPPE R o 5l AMWCNTs, F 2 5w JRAK 09 5% 4 15 I 2T % BP0y & & 4T T

eS|

WY, SERMAKE; FERE,; PR
1 B

N (polypropylene) & —Fh BT HT AR KL, BATGHE. MXHEA . 5L 2 M
FAR R IIPERE . H AT, 28 K5823 e FH 58 A ) 9 581 58 TA #3 (isotactic-polypropylene, iPP), J& T-2F-45 fi it
REY, MEECEW RN EUMES: o B,y FTmA . 255 A AU R, Hf] R H R
12 R AN R o T BRANK A (CNTs) EAT D0 5 (R 0 B ) 2 M R DA B oK RO RS KA HE R
REEL M Re i, H L1991 E M Tijima K I AR, CA3RG 17T Z KN EREY/ICNTSE S EHA &
Hr, NITIE N RIECNTs S R & WA S AT RIS . X iPPoR U, MWOCNTSsZE —Fioufi A% 7712,
MWOCNTSHIII AT PASR s 45 i s, B R 4h dh .

AR REY], EEii T OF ST e & T 5D PP ARG 7), ) DLk
hidnid e, ARSI F S EATES . Eder® S AE260 CCRHPPIEARTEINTREI Y], KIFR T ok, &FH
DT AT PER En I o HE, ZESERRIN Tk ferh CREanid v R AL, FBT YR ] i R AOUE &5 44
A 50 3 2 At e R R LI et e ad

PATRBH S5 ACEKSTA RS R T MBI UIESENL (LED, HBER A~ ERE S
I R, WEAT AT DL R BEAT il (7] e s s A 1) b RIS ), 3R B TR AR 0PI DO RS A4 I e 42
) il P ) o 3 IR P O R A e A S AR A X RAT S (2D-WAXD), FRATHEFL T iR
BIYI LA XMW CNTs I AH B35 §+/E B AE SERR I LI A HPoR PPt 2 il 284 (R 2 1 o

“EK HAR AR TR
D E-mail: gqzheng@zzu.edu.cn

100



TR =— —

ER

Procedure 1 ' Procedure 1 : Procedure 11

Bl B YEERAM T TS RER.

2 XIEEE
2.1 ¥

EREAME(T30S), HEAHsEL T A . K018 M, H3.99x10° g/mol, 7r &%)
i 55 FE 4.6, VERREITREECN3.0 /10 min (230 °C, 2.16 kg). L EERRAKE (MWCNTs), o E R} 2B
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SEFEAIEE S 5375 mm, B EIMAR34SE B
3 £R5VR
3.1 TREY D)X S B iPP s 2 A B (A 5

K245 T RS AR AR FE 112D-WAXD B % . #E2D-WAXDE 54, M BISNAT LB B — 251 (1)
RIS ERATEIBE, 20 BN okt i(110), (040), (130), (111)FI(-131)Eh1H . £E100~300um 155 FE K,
(040) i THI AT AR 7E -1 277 ) & It AE H AR BE R SICIRAT S B8, SR, Bl R RS 3 m, - SICIR AT 5
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The competition effect between pre-shear and MWCNTSs on the

crystal form of injection molded iPP*

Baobao Chang, Guogiang Zheng", Chuntai Liu
School of Materials Science and technology, Zhengzhou University, Zhengzhou, 450001
Abstract: In laboratory scale, pre-shear induced orientation at high temperature can considerably
influence the subsequent crystallization, which has been intensively investigated by various
sophisticated methods. Motivated by the studies on pre-shear induced crystallization, a Pre-shear
Injection Molding machine was designed and built in our group to study pre-shear induced
crystallization under practical processing conditions. In the present study, an unusual distribution of
B-form isotactic polypropylene (iPP) prepared by MIM is discovered. That is, in core region,

crystallinity of B-form ( X, ) is unexpectedly equal to that in intermediate region, while B-form is

almost absent in core region of conventional injection molded counterpart. Taking into account of the
main features of MIM and the evidence of supplementary experiments, this interesting result should be
attributed to the fact that precursors can be induced by pre-shear. Additionally, iPP/MWCNTs
nanocomposites were pre-shear injection molded. Because of the competition effect between pre-shear

and MWCNTs on the crystal form of injection molded iPP, X, decreased with the increase of

MWCNTs. Our study is a good example for shear-induced crystallization applying to factual polymer
processing.

Keywords: pre-shear; MWCNTs; injection molding; f-form

* Supported by .......cooeeinil
D E-mail: gqzheng@zzu.edu.cn
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Experiment study of ethanol/n-heptane premixed flame

LI Mingdi!, WANG Zhong!, ZHAO Yang', LI Ruina!, WANG Zhandong?, JIN Hanfeng?
1. School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China

2. National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei, Anhui 230029, China
Abstract: An experimental study was reported on premixed ethanol/n-heptane/oxygen/argon flames at
low pressure (4.655 kPa) with ethanol ratios of 0, 15% and 30%. The equivalence ratio remained 1.0.
Flame species were identified using molecular beam mass spectrometry with tunable synchrotron
photoionization. The variation of main and intermediate combustion products concentration with
ethanol ratios were analyzed in this paper. Study results showed that the temperature of n-heptane flame
increased rapidly (flame height from 0 to 6mm) and then dropped slightly (flame height from 6 to
8mm). The peak mole fraction of the main combustion products occurred from the flame height 2 to
6mm. Compared with n-heptane flame, the maximum flame temperature of ethanol/n-heptane flames
with 15% and 30% ethanol ratios rose by 20 K and 28 K respectively. With the increase of ethanol
ratios, the mole fraction of Hz, CO and CO: decreased, the mole fraction of H>O increased, and the
mole fraction of intermediate combustion products (C2H2, CoHs, HCHO, C3H3) decreased. During the
combustion process, the oxygen atom of ethanol partly replaces the O,, thus the final mole fraction of
O: increased with the increase of ethanol ratios.

Keywords: Ethanol/n-heptane flame; Combustion intermediates; Molecular beam mass spectrometry

National Natural Science Foundation of China (50776042), Natural Science Foundation of Jiangsu Higher Education
Institutions Project (10KJA470009), Postgraduate Research and Innovation Projects of Jiangsu Province (CXZZ12 0676), and
Project Funded by the Priority Academic Program Development of Jiangsu Higher Education Institutions (PAPD2011).
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Energy-selected Dissociation dynamic of CF4": application
of threshold photoelectron-photoion coincidence velocity
imaging

Xiaofeng Tang,'?> Xiaoguo Zhou,"® Manman Wu,' Shilin Liu,’
Fuyi Liu,? Xiaobin Shan? and Liusi Sheng?
I Hefei National Laboratory for Physical Sciences at the Microscale and Department of Chemical Physics, University of
Science and Technology of China, Hefei, Anhui 230026, China

2 National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei, Anhui 230029,
China

Abstract: Dissociation of internal energy selected CF4" ions in an excitation energy range of
15.40-19.60 eV has been investigated using threshold photoelectron-photoion coincidence
(TPEPICO) velocity imaging.  Both kinetic energy released distribution and angular
distribution in dissociation of CF4" ions have been derived from TPEPICO time-sliced images.
A parallel distribution of CF3* fragments along the polarization vector of photon is observed
for dissociation of CF4" ions in all low-lying electronic states. In addition, with the aid of
F-loss potential energy curves, dissociation mechanisms of CF4" ions in these electronic states
have been proposed.

Key words: threshold photoelectron-photoion coincidence, velocity imaging,

tetrafluoromethane, synchrotron radiation
I. Introduction

As a benchmark molecule with high symmetry, ionization and dissociation of tetrafluoromethane
(CF4) have attracted extensive investigations for a long history. It is well known that its valence-shell
electronic configuration in ground state is (3a1)%(2t2)(4a1)*(3t2)°(1e)*(4t2)°(1t1)¢ with T4 symmetrical
structure!.  Once removing one 1ti, 4t>, or le electron from the outer orbitals, CF4" ions in various
ionic states, e.g. X?T;, A’T, and BZ’E, are produced respectively.  Presently an experimental
investigation on dissociative photoionization of CF4 in the excitation energy range of 15.40-19.60 eV is
performed using TPEPICO velocity imaging. For CF4" ions in X?T;, A?T> and BE states, KERD and
angular distributions of CF3™ fragment ions are measured respectively, and more importantly the

dissociation mechanisms of specific ionic states are proposed with the aid of potential energy curves.

I1. Experiments

Present experiments were performed at the U14-A beamline of National Synchrotron Radiation

Laboratory (Hefei, China). = The configurations of the beamline and TPEPICO velocity imaging

110



spectrometer have been introduced in details previously?. In experiments commercial CF4+/Ne (1:9)
mixture gas with a stagnation pressure of 2.0 atm was injected into the spectrometer. The typical

backing pressure in the photoionization chamber was better than 1x10* Pa with the MB on.

II1. Results and Discussion

A. Threshold photoelectron spectrum of CF4

Threshold photoelectron spectrum of CFs in an excitation energy range of 15.40-19.60 eV has
been measured and presented in FIG. 1. Three observed bands are assigned to the lowest-lying three
electronic states of CF4" ions, X?Ti, A%T> and BE, respectively. X?T; and A’T bands are broadened
and structureless in the spectrum. For B2E band, a few weak peaks superimposed over a broadened

background in the previous high-resolution TPES*# are indistinct in FIG. 1.
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16 17 18 19
Excitation energy /eV

FIG. 1. Threshold photoelectron spectrum of CF, in the excitation energy range of 15.40-19.60 eV.

B. TPEPICO velocity images of CF3;* fragment ion
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FIG. 2. TPEPICO time-sliced velocity images of CF3* fragments and the corresponding total kinetic energies released
distributions in dissociation of CF4*(X?T)) ions. (a) and (b) at 15.98 eV (c) and (d) at 16.38 eV.

Thus CF4" ions in all the X?Ti, AT, and BE states fully dissociate to produce CF3* fragment
ions® >7. FIG. 2(a) and 2(c) show TPEPICO time-sliced velocity images of CFs* dissociated from the

CF4*(X?T)) ions at 15.98 eV and 16.38 eV, respectively. From conservation of linear momentum, total
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KERD in dissociation of CF4*(X?T}) ions at 15.98 and 16.38 €V can be obtained and shown in FIG. 2(b)
and 2(d). Obviously, the diameter of ring in the images of FIG. 2(a) and 2(c) just slightly increases
with excitation energy, and the maximal total kinetic energy of fragments only increases a little bit from
1.28 eV (at 15.98 eV) to 1.40 eV (at 16.38 eV). That means, more fraction of available energy in
dissociation has been distributed to internal energy of fragments with excitation energy increasing. A
unique explanation of the phenomenon is existence of a shallow well on F-loss potential energy surface
of X?T; state.

The recorded TPEPICO time-sliced velocity image of CFs* fragments dissociated from CF4(A%T>)
ions at 17.54 eV is presented in FIG. 3(a). The total KERD in dissociation of CF4"(A?T-) ions can be
obtained and presented in FIG. 3(b). Through fitting angular distributions of CF3* as shown in FIG.

3(c), the corresponding anisotropic parameter [ is determined to be 0.95.
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FIG.3. TPEPICO time-sliced velocity images (a) of CFs" fragment ions, the corresponding total KERD (b) and

angular distributions (c) in dissociation of CF4*(AT>) ions at 17.54 eV.
FIG. 4(a) shows the TPEPICO time-sliced velocity image of CF3" fragments dissociated from
CF4*(B%E) ions at 18.48 eV. There is still only one rough ring observed whose width looks much
wider than those from both X°T; and A>T states, and hence the whole image becomes more diffusive.
Moreover, the anisotropic parameter B is decreased from 0.95 in AT, state to 0.51 in B’E state,

indicating that the lifetime of B’E state is longer than those of the lower electronic states, X>T; and

A2T,.
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FIG. 4. TPEPICO time-sliced velocity images (a) of CF:* fragment ions, the corresponding total KERD (b) and

90
Angle

angular distributions (c) in dissociation of CF4*(B2E) ions at 18.48 eV.

C. Dissociation mechanism of CF4*
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As shown in the schematic F-loss potential energy curves of CFs* (FIG. 5), a shallow minimum
(CFs"...F complex) on potential energy surface of X?T) ionic state along the C-F bond coordinate was
suggested.®!! Therefore CF4"(X?T)) ions will probably survive a few vibrational periods prior to
complete dissociation. Especially in the Franck-Condon allowed lower energy region of X°T; state,
e.g. 15.98 eV or even less, the more notable binding interaction of the shallow well cause dissociation
more adiabatically, in which the C-F bonds of CF;" fragment are assumed to be infinitely rigid and

hence much more excess energy is distributed in translation motion.
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FIG. 5. Schematic F-loss potential energy curves of the low-lying electronic states of CF4*. The molecular structure

of CF3*...F complex is calculated at B3LYP/6-311G* level and shown as well.

For the A’T> ionic state, the potential energy surface is very steep in the Franck-Condon region
and no complex is found along the C-F bond rupture, so that nuclear force drives CF4" ion to dissociate
impulsively. Moreover, the measured anisotropic parameter B is 0.95 and larger than that of X°T;
state, indicating that dissociation of AT, state is faster indeed.

As the B’E ionic state is adiabatically bound, its dissociation must occur following internal
conversion to a lower unbound electronic state. Taking into account the Franck-Condon factor, the

more favorable unbound lower electronic state is the A2T> state.’

IV. Conclusion

Dissociative photoionization of CF4 via the low-lying ionic electronic states, X°T;, A>T, and B’E,
has been investigated using TPEPICO velocity imaging. In the excitation energy range of
15.40-19.60 eV, three electronic states are observed in TPES.  Only CFs* fragment ions are observed
and TPEPICO time-sliced velocity images of CF3* fragment ions dissociated from specific internal
energy selected CF4" ions are recorded at 15.98, 16.38, 17.54 and 18.48 eV respectively. Both kinetic
energy released distribution and angular distribution in dissociation of CF4" ions have been obtained
subsequently. For all the electronic states, X?Ti, A°T, and B?E, the images of CF3* fragments exhibit
a parallel distribution along the polarization vector of photon. With the aid of F-loss potential energy

curves, dissociation mechanisms of CF4* ions in these electronic states have been proposed.
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Vacuum-Ultraviolet (VUV) photoionization of cyclohexene

Jun Chen, Genbai Chu, Xiaobin Shan, Maoqi Cao, Yuquan, Li, Fuyi Liu*, Liusi Sheng*
(National Synchrotron Radiation Laboratory, Hefei, 230029)

Abstract

The photoionization and photodissociation of cyclohexene were investigated under supersonic
molecular beam conditions by using vacuum ultraviolet radiation coupled with a reflectron time-of-flight
mass spectrometer. The adiabatic ionization energy of cyclohexene and appearance energies of its
fragment ions C¢Ho", CsH7", CsH7", CsHs", C4He", C4Hs*, C3Hs", C3Hs" were determined to be 8.96, 10.65,
11.25, 10.28, 12.65, 10.95, 13.25, 12.83 and 13.42¢V, respectively. By using Gaussian 09 program and G3Bs
method, the ionization energy (IE) of CsHio, the appearance energies (AEs) of the fragment ions and the
dissociation energies were calculated and compared to the experimental results. Several possible
dissociation channels were proposed, transition states and intermediates were also determined.

Key words: photoionization, cyclohexene, photoionization energy, appearance potential of ions
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Conformation-specific dissociative photoionization of

oxalyl chloride in gas phase

Genbai Chu, Jun Chen, Fuyi Liu, Xiaobin Shan, Juguang Han, Liusi Sheng
National Synchrotron Radiation Laboratory, School of Nuclear Science and Technology, University of Science and

Technology of China, Hefei, Anhui 230029, People's of Republic of China

Abstract: The photoionization and photodissociation of oxalyl chloride have been studied by
synchrotron vacuum ultraviolet (VUV) photoionization mass spectrometry. lonization energy  of
C2CL0O; (10.91 + 0.05 eV) and appearance energies (AEs) for fragment ions CCL,O*, C>ClO>", CCIO",
C20,%, COy*,and CI* from C>Cl,0; have been measured from the photoionization efficiency (PIE) spectra.
In addition, three conformers of CoCl,02" ion, namely trans-, gauche- and cis-conformer are investigated
by using CBS-QB3 and W1u methods, which suggest that the existence of the cis-conformation parent ion
C2C10," is consistent with the second onset at 11.6 eV in the experimental PIE curve and the associated
calculations. The formation channels of fragment ions near the ionization thresholds are discussed by aids
of CBS-QB3 and W1u calculated results. The dominant fragment ion CCIO* is mainly originated from

direct cleavage of the elongated C—C bond in the #rans-conformer parent ion after ionization.

Introduction : Oxalyl chloride’s most stable structure is a frans-planar geometry that can be
converted to gauche or cis form by torsion of the C—C single bond [1]. The conformational study of oxalyl
chloride has been the subject of extensive experimental [2] and theoretical investigations [3], and we can
expect a considerable presence of the gauche- and cis-conformer species on the basis of the vibrational
spectroscopy work and electron diffraction results. Even though there are large barriers for gauche-trans
(0.048 eV) and cis-trans (0.101 eV) inter-conversion [4], the conformer population may be frozen in a
non-equilibrium proportion due to the rapid collisional relaxation processes in the supersonic jet
expansion [10], leading to more than one conformer in the neutral ground state. Therefore, one might

anticipate conformation-specific pathways in the photoionization of the oxalyl chloride [5].

Experimental section and theoretical calculation: The gas phase oxalyl chloride was
carried by bubbling Ne under the pressure around 1.5 atm and was introduced from the molecular beam
chamber into the ionization chamber using a nozzle with 70 um orifice and through a skimmer (1 mm ID).
The skimmed molecular beam, interrogated in the ionization region, was photoionized by
monochromatized VUV synchrotron radiation from the undulator and then detected by a homemade

reflected time-of-flight (RTOF) mass spectrometer. The typical step size for the PIE scans was 20 meV
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and the data collection time was 20 s. lonization energy (IE) and appearance energies were determined by
linear extrapolation of the photoionization efficiency curves near the threshold. The high level ab initio
methods employed in this work were the CBS-QB3 and W1u procedures. All the computations involved
in this work by using Gaussian09 [29] suite of programs were carried out on the supercomputing center of

USTC, Hefei, China.

Results and discussion: The photoionization mass spectra of oxalyl chloride at the photon
energies of 11.4, 16, and 21 eV are displayed. The mass peaks at m/e = 126, 128, and 130 are the parent
ion C2Cl,05", the other peaks correspond to the fragment ions CC1,O*, C,Cl0O", CCIO*, C,0,*, CO,*, CI7,
and CO", respectively. The IE of the neutral C.Cl2O> and appearance energies of fragment ions CC1,O",
C2CI0y*, CCIO*, C202", CO2" and CI* are determined to be 10.91 + 0.05, 11.26 + 0.05, 11.21 + 0.05,
11.15 £ 0.05, 15.40 £ 0.10, 14.80 = 0.20, and 16.65 + 0.10 eV, respectively. The AE value of ion CO," is
measured to be 14.80 + 0.20 eV from the PIE spectrum.

Table 1: The Exp. and Theo. IEs/AEs (eV), AfH%;s (kJ-mol') of three conformers of C2Cl,0:

Species  Exp. AE IE/AE (eV) Ref. values  AfH%as Note
Values (eV) CBS(0K) WIu(0K) (eV) (kJ/mol)
C2CL102 0.00 0.00 -335.8 -1
0.03 0.04 -IT
0.09 0.09 -111
C.CO" 1091+0.05  10.79 10.88 10.91 716.9 -1
10.76 10.85 10.82 -1I
11.45 11.48 -1
CCLO" 11.26 £0.05 11.53 11.57 CcO
C.ClOy"  11.21+£0.05 11.86 11.81 624.5 Cl
CClo* 11.15 +£0.05 11.28 11.29 11.5 761.8 CClO
11.61 11.59 Cl+CO
C.00" 1540+0.10 15.50 15.35 15.70 916.5 2C1
COy” 14.80+0.20 1543 15.50 CCl:
Cr 16.65+0.10  16.25 16.21 1373 cclio +
CO
Cco* 17.38 17.26 1238 CClO +Cl1
CClo -21.8

The calculated IE values of CoCLO-I, -II, and -III correspond to respective 10.79/10.88,
10.76/10.86, and 11.45/11.48 eV by using CBS-QB3/W1lu methods. The C>Cl,0-1 and -II are slightly
lower than the experimental value. Indeed, both the CBS-QB3 and Wlu calculated results reveal
obviously that C,C1,0,"-1 and C>Cl,O,™-II have nearly the same ionization energy while C2CLO>*-1II is
relatively higher ionization energy, implying that both isomers I and II should appear indiscriminatingly
at the first onset in the PIE spectrum of the parent ion. Specifically, the second onset at 11.6 = 0.2 eV in
Fig. 2(a), different from the photoelectron spectral work [2] at this range, is well related to the ionization

energy of 11.48 eV for C,CLO,™-IIT by Wlu method. Notwithstanding, the inter-conversion between
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C2CLO>*-T and C>CLO>*-IT proceeds via rotating along C-C bond with a little energy. Furthermore,
C2CLO2*-1I can transform to C2Cl1,O2*-I11 via transition state TS1, which has an energy barrier of 0.71 eV
above the CoCl,O,"-11, as shown in Scheme 1. On the basis of the above argument, it seems that the
appearance of C,CLO,>™-III does not arise from direct ionization of C>Cl,O-III but is formed via the
conformational transition from C>ClO>"-II with the AE of 11.53 eV. These findings agree well with the

second onset of 11.6 eV in the PIE spectrum of the parent ion in this work.

Scheme 1: CBS-QB3 potential energy surface for the transformation of conformers of parent ions I, II

and II1
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The C>Cl,0," ion probably undergoes direct cleavage of a C—C single bond to form CCIO* + CCIO,
eq (1).
C2CLO; - I—-CICO™+CCIO (1)
C2CL0,"-I-CICO™+CO+Cl 2
The main channel CCIO* + CCIO proceeds via direct cleavage of the C—C single bond, where the
single C—C bond elongated from 1.56 A in both CoCLO»-I and -1I to 2.14 and 1.84 A after ionization in
C2CLOy*-I and -II, respectively, in favor of this argument. The HOMO of neutral C,ClLO,-1 had
significant bonding interaction between the orbitals of the two carbon atoms, and that the C—C bond had
been elongated considerably upon ionization.
The C,ClO2" formed through the loss of one chlorine atom, eq (3), and the ion C,0," is established
from dissociation of C2C10;™.
C2CLO; - I—-C,ClO2+Cl 3)
C2CL02 - I—-C202"+2C1 4)
The CO>* from the dissociation of parent ion proceeds via O atom migration from parent ion-II, with
products of CCl, or CCl + Cl, through either eq (5)
C2CLO,-1I—-CO, +CCL )
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The fragment ion CCL,O" is mainly from gauche-conformer the transformation since a lengthened C—C
bond ruptures more easily after ionization.

C2CL0,*-II—-CCLO*+CO 6)
Despite of the shortest distance in cis-conformer, gauche-conformer should be responsible for the

transformation since a lengthened C—C bond ruptures more easily after ionization.

Conclusion: We have carried out a study on the photoionization and photo-dissociation of oxalyl
chloride by VUV synchrotron radiation. The photoionization mass spectra and the PIE spectra of parent
ion C2C1,0;" and fragment ions C1,CO*, C>ClO;*, CCIO*, C,0,", and CI" are reported, corresponding to
10.91 + 0.05, 11.26 + 0.05, 11.21 £ 0.05, 11.15 + 0.05, 15.40 + 0.10, and 16.65 + 0.10 eV, respectively.
Three different structures of ionized parent molecules have been established to explain the ionization of
oxalyl chloride. In addition, the dissociative photoionization channels have been revealed that the
dominant channel of CC1IO* + CCIlO originates from the dissociation of the trans conformer of the parent
ion. Other channels, including C,ClO>" + Cl, C,0," + 2Cl, CO2" + CCl; and CCL,O* + CO are also

established near the threshold energies and a good agreement with experimental measurements is reached.
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Abstract Photoionization and photodissociation of tetrachloroethylene are investigated with the positive
and negative photoion mass spectrometry in the photon energy range of 8 — 22 eV. Ionization energy (9.33
+ 0.05 eV) of tetrachloroethylene and appearance energies of fragment ions C.Cls*, C.CL,*, CCL*, C,CI"
and CCI" have been determined from the photoionization efficiency (PIE) curves. In addition, the spectral
structure assigned as a vibrational progression (v2) at 13.48 eV is observed in the PIE curve of the parent
cation. The preferred dissociation pathways near the threshold energies are proposed according to the
present theoretical calculations (W1u) and the relative branch ratio computation. On the other hand, the
negative ions 3*CI' and ¥CI- produced in the minor ion-pair dissociation channel are observed within the
energy range. The dissociation pathways potentially related to the multi-body ion-pair dissociations are

discussed with the help of the thermochemistry data obtained from the PIE spectra.

Introduction On the basis of tunable synchrotron radiation vacuum ultraviolet (SR VUV, ion-pair
decay dynamic is an effective method to investigate the structures of various molecules, especially
halogen-containing ones [1]. The ion-pair anion efficiency spectrum (IPAES) exhibits discrete structures
that can be assigned with valence-valence or valence-Rydberg transition coupled strongly with ion-pair
continua. Chloethylenes, primarily C>Cls and C2HCI3, are emitted worldwide in extremely large quantities
into the environment and then photodecomposed to highly toxic species such as phosgene and
chloroacetyl chlorides [2]. CoClys is used extensively as a dry-cleaning solvent and a degreasing agent,
which has many adverse effects on public and human health [3]. Up to now, little effort has been made
to study the photoionization or photodissociation behaviour of the unimolecular dissociation on
negative or positive ions of tetrachloroethylene.

Experimental techniques and theoretical calculations Briefly, in positive-ion mode,
the tetrachloroethylene sample was carried by bubbling Ne under the pressure around 1.5 atm and was
introduced into the ionization chamber using a nozzle with 70 um orifice and a skimmer (1 mm ID). In the
negative-ion mode, a diffuse molecular beam was introduced with a stainless steel tube (0.5 mm diameter)
using vapour pressure without carrying gas. The molecular beam was photoionized by tunable
monochromatized synchrotron undulator VUV radiation after interrogating in the ionization region. The
typical step size and the accumulation time for the positive ions scans was 20 meV and 50 s, respectively,

while 30 meV and 50 s for the negative ions. The high level composite method employed in this work was
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the Wlu procedure [4]. All the computations involved in this work were carried on the supercomputer
centre of USTC, Hefei, China, using Gaussian09 suite of programs. To access the ion-pair dissociation
channel, for example the molecule AB [AB + hv. — A™ + B-], its energetic threshold E; for anion B was
determined by
E«B’)=Do(A*-B) + IP,(AB) - EA(B) €))

where Do(A*-B) was the dissociation energy, IP,(AB) was the molecular ionization threshold and EA(B)
was the EA value of atomic B. The experimental EA(CI) value of 3.6144 ¢V [28] was used to estimate the
E; values in eq. (1).

Results and discussion The major peaks at m/z = 164, 129, 94, 82, 59 and 47 series correspond to
CoCly*, CoCls*, CoCly', CClyf, CoCl* and CCI* ions, respectively. The ionization energy (IE) of
tetrachloroethylene and appearance energies (AEs) of fragment ions are determined to be 9.33 + 0.05,
12.62 + 0.05, 14.97 = 0.05, 14.51 £ 0.10, 20.48 = 0.10 and 17.90 = 0.10 eV measured from the onset in

the photoionization efficiency curves.

Table 1. Dissociation channels, experimental AEs, total energies Eo and ionization energies

Species | Dissociation AEcxp (eV) Cal. Values (W1u)
channels Eo (hartree) IE/AE (eV)

CoCly -1922.167117

CCly" | CoCly” 9.33+£0.05 -1921.825021 9.31

CoCls" | CoClT +C 12.62 £0.05 -1460.264238 12.80

CoClht | CoCly + Cly 14.97 £0.05 -998.662944 14.93

CIC,CI* | CIC,CI* +2C1 -998.742731 15.23

C.CI* C,Cl" + 3Cl 20.48 +£0.10 -537.115569 20.54

CCl* CClL* + CCl, 14.51 £0.10 -960.650741 14.27

CCr* CCI"+CCl,+Cl1 | 17.90 +0.10 -499.110902 17.21

CCl, -960.991808

CCl1 -499.436107

Ch -922.955566

Cl -461.431905

The Y-shaped structure of CoCl3* ion is formed by abstracting one chlorine atom from the parent C,Cls*
ion. Both dissociation channels C>Cly* + Cl, and CIC,CI" + 2Cl1 with theoretical AE values close to the
experimental result need to be further confirmed. The branch ratio of CoCly™ ion as well as C2Cl3™ ion
increases slowly in the energy range of 15.0 - 16.5 eV, indicating the possible dissociation channel (C2Cly*
+ Cly) from the parent ions in this range. However, the decrease of C>Cl3* ion in the range of 16.5 - 18.0
eV, comparing to the rapid increase of CoCl," ion, suggests that CoCl," ion is mainly generated from the Cl
loss of C>Cl3" ion at this range. It is clear that C-Cl bond of 1.56 @ in C,Cl* is more possible to originate
from CIC,CI" with shorter C-Cl bond than 1.66 @ in C,Cl,".

lonic states X (9.65eV), A4 (11.51eV), B (11.98¢eV), G (1346 eV)and I (15.09 eV) are

~

visible in the PIE spectrum, in close agreement with the TPES [19] results. However, ionic states C ~
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F  couldn’t be discernible at present condition while OVGF calculations give out the adjacent results of
12.18, 12.34, 12.48 and 12.62 eV, respectively. The ionic state H s concealed by the rapid increase of
dissociation to C2Cls" ion, that could be validated in Fig. 4. The photoelectron bands between 11 and 14
eV have been assigned to electron emission from essentially non-bonding CI atomic orbitals [31], while

only the highest energy n(Cl) band (13.46 eV) showed the experimental evidence for vibrational

excitation (symmetric C-Cl stretching, v2).

b)

=
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3CI-
ClI” + CCl* + CClI
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Figure 1. The ion-pair anion efficiency spectra of CI from tetrachloroethylene at the photon energy

range of 8 - 20 eV with negative ion mass spectrum at photon energy of 19 eV.

The energetic threshold to produce CI is estimated to be as low as 9.01 eV [CoCls + hv — Cl” +
C2Cl3* ]. Meanwhile, the second prominent onset of the IPAES located at the energy of 11.20 eV, is in
excellent agreement with the threshold of ion-pair dissociation channel C>Cls + hv — CI- + CIC2CI* + Cl
(11.21 eV). With the increase of photon energy, more multi-body fragmentation channels may be involved
in the ion-pair dissociations shown in Table 2. C,Cls + hv — CI + CoCL* + Cl1 (13.90 eV), CoCly + hv —
Cl- + CCI" + CClz (14.18 V), C2Cls + hv — Cl- + CCly" + CCl (14.72 eV), are also well corresponded to
the onset of curve. The values of 16.90 and 18.80 eV for respective ionic states J/K and L from the
IPAES are slightly high shift from the vertical ionization potential values of 16.68 and 18.23 eV, which
may resonantly couple with the valence-to-high Rydberg state transition converging to the respective ionic
states. The dissociation channels are CCls + hv — CI-+ C,CI* + 2Cl1 (16.87 ¢V) and CoCls + hv — CI +
CCI"+ CCl1+ C1(18.34 V).

The distinct band around 15.80 eV is resulted from the multi-body fragmentations and novel cascade

dissociations. The ion-pair excited state Cl, (D’2%[],), access through ion-pair dissociation Cl> (D’2%[],)
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— CI" + CI, induced by the strong pulsed field used in the present TOF mass spectrometer [1]. The
possible channels C2Cls + hv — Cl (D°2%[],) + C2Cla (11.75eV), C2Cls + hv — Cly (D°23[ ) + C2Cl + Cl
(13.69 V), and C2Cls + hv — Cl» (D’23[]e) + C2+ Cl» (15.86eV) can be accessed, where the threshold of
the latter is extremely close to the band.

Conclusion Studies on the photodissociation of tetrachloroethylene in the photon energy range of 8 —
22 eV have acquired ionization energy (9.33 £ 0.05 eV) of tetrachloroethylene and appearance energies of
fragment ions C>Cls*, C2Cly", CCly", CCl* and CCI*, respectively. The preferred dissociation pathways of
fragment ions near the threshold energies are also discussed. In addition, the PIE spectrum of the
relatively stable parent cation shows that ionic states structure, with a vibrational progression (v2) at 13.48
eV related with the Cl lone-pair electron. The obtained ion-pair anion efficiency spectrum exhibits
high-lying ionic states resonantly coupled with multi-body ion-pair dissociation. With the aid of the
thermochemistry data from the references and the experimental results in this paper, detailed ion-pair
pathways are discussed, indicating various formation channels of negative ion.
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The wavelength-selective excitation and the electron-lattice interaction in

the phosphor of YBO3:Sb3*

Chen Lei, Luo Anqi, Deng Xiaorong, Xue Shaochan, Zhao Erlong, Liu Fayong, Zhang Yao
(School of Material Science and Engineering, Hefei University of Technology, Hefei, 230009)
Abstract  The phosphor of YBO3:Sb** was synthesized by solid state reaction. The properties of
luminescence were characterized by synchrotron radiation instruments. The wavelength-selective
excitation which attributed to different occupations of Sb** site in the YBO3 crystal was discriminated
by comparing low temperature and room temperature. Moreover, the Jahn-Teller effect was revealed.
Key words  Phosphor; VUV; Wavelength-selective excitation; YBO3:Sb**; the Jahn-Teller effect
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Calibration of Solar X-ray Detector Aboard on FY-2F"

WEI Fei’  ZHANG Binquan” LENG Shuang"
(National Space Science Center ,Chinese Academy of Sciences Beijing 100190)

Abstract The silicon drift detector (SDD) is used in the new solar X-ray detector which aboard
on FY-2F. The solar X-ray detector can monitor the sun’s X-ray flux from 1.5keV to 24.8keV in two
channels. The best energy resolution is 185eV(@5.9keV. This paper particularly presents the
calibrating results of solar X-ray detector at National Synchrotron Radiation Laboratory (NSRL) and
Shanghai Synchrotron Radiation Facility (SSRF).The experiments results show that the detector has good
performance, so it works well to monitor the X-ray flux of the sun and contribute much to the space

environment monitoring.

Key words  FY-2 satellite  Solar X-ray = Calibration Determining of energetic channels
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