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WE. A H 42N 7 W (DAC) & E % B & £ i T 4 K R B K 2 # 8 (Trans, Trans-
Dibenzylideneacetone) 2+ F s R # AT T @ E W 2 . K b L fr ik & & # X H & 7 4
(EDXRD)# %K., R KW EEH N 1.0~1.3GPa b R RABK LA £ T #& &k
ML FHTHHEAENFESTHNER N, RN TR EAN K 6.5 GPa, &k X 4 &
REVXAMEAHFWEN B L, THEOALFEAIRZ.C=CRETAHAHE S HAH L
FHAERFWENE, EEAAAN NI GPa R  ARABKXILHEH L) FREAFALET &
HHEMMEE, HEENRESTEERARFRE,

KB AABKRLEF:; ZE:TE;HEEH X &AL
FRES#ES.0521. 21 XHERERIRAS . A
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VTAER Bl 2 TR AR DL R R AE T B & i, — 282 W) Koy F AL F i m AT 2 38 17 AT
TR A ML R ) P 430 S S 2 4, L0 B LA B 0 5 M DT A AL 43
TR T A 3 2% AT WL o 1 18] A0 45 5 32 20l SUBE L vl for 5 B RV AE AR Ty 4R A, S5 il 8 1
B A B A AR R 1 TC ML S AR LB S5 A 22, DRI AE R T O I LS T A By AR . A HL A A A
PR IR FH R ALK Az it VR 31 b R DA Bt o 3 A i 19 45 K R A2 34 T B & 2B TR D01 S i ks A8 e

Sof e HE 55 7 A HL 2 7 2E B R (Benzophenone, Cs Hs COC, Ha ) 4 185 R P SO 1EWF 58 & BL, 76 1R H
K21 11 GPa I, 4 R 73 5 SR & AR T di A 30 3 A A9 56 72 5 i — B 748 LA A3l 1k L I ) JBR O+
f PR A B ) b 0 A AR AR R SRR 2K &0 B ( Trans,
Trans-Dibenzylideneacetone, C;H; CHCHCOCHCHC;H;,
faT AR tDBA WL 1) FE Yl — R8s T I 50 07 & 1% 73
L HARFEZ AT EE Wi sE 2 7 X Okt BE
LR (DBA) 43 147 Fe 20 R sz =X 3 FhAly B, b s
9 ok #AT B 114 PE A A 0 T B 3C DBA B A7 WSS B AT IS 47 1 R R MR 43 254
RO, A A DBACHT tDBAL B D& K F 4T Fig. 1 The molecular structure of tDBA
AT T PR, L0 K s R T (DBA 4 & AR R AT 3 Y 25 4
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S FH AR A 99 % 19 43 M 4B tDBA A N RE i (CAS Number:35225797), tDBA & # ({3 i 4
K G TVFZAIER BH T R S A B8 25 SO v A M A RN . & R B
4 WA % TS (Diamond Anvil Cell) , 4 WA fili T B 424 500 pm, £ WUE R T301 RN A 1E K & e
FEEE A M EEHRER 150 pm, R IThRE R H L L E A SO E AR B X R AN R2 467 75 M
W A8 A 0, T LA R A S 6 T R 0 T 0 3 Rl P R S N I P T R R OK TR AR R, B2
6 1 SR A OO G HE 2 258 (LABRAM HR, Jobin Yvon) Ml &, & 75 = K 35 8o oy X, 28663
Wi %7 9 B R 300~850 nm, HATEE RN 1 em L ILESEHEHE A 5 pm X5 pm, R OETHR N EHE T
WOGERM 514.5 nm 2 A TR R 5 mW, & R 2O MR S R S E 4T T IR S5 R 4 B oh
8.4 GPa 1 15.9 GPa, &5 /JERER (A HL X S AT 5 (EDXRD) 525 2 76 v [ BL 2% B 25 68 4 30T 52 77 [w) 26
5 IR R 3 S8 B 5 20 FAh 13°,

3 BRSIE

3.1 BESIE

& 2 4 tDBA 70 T 5AALEH 0.4 GPa INEF] 7. 3 GPa B[R 3 F B 80018 . Horb s me fkg
B HMRIR S A AE K 220 e ' LR S BT I8 e 7 9 28 A6 AR 5 U X 2 i T P T R A
Oy Tl 25 A ) BB RS Y S RN AR A Sk, 220 em ' RLE R T IR SR X, Hod 3000~
3100 em™ ' C—H R Xk, wT LAF B 709 T 5 . tDBA [ 2 0 1] 25 = 01 77 1) 8% ) , W i 38
WIS W B AR G . ARSI 1.3 GPa i, 1203 em AR BB A6, C—H 4R 30 X1 3026 em ' $ir
SUETH IR 8a i 1598 em ™ ARy IE L A BF AL, X K W] (DBA HEFLTE 1.3 GPa 3 M A BEAZE T @ik
MIEERIARAE . FEFE 1IR3 7.3 GPa B, 48 K 2 809 o) 0 5 B 5 28 06 45 S50 BE AR L -F R W #iA . A
2.2 GPa DA b, 90T So b i 08 o A5 57 2 {5 5 M LU, BOR GOR FEAE TR AR 9 38 .
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Fig.2 Raman spectra of trans,trans-dibenzylideneacetone molecular crystal under various pressures
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Kl 3 45 T (DBA 43 F S ARLEAR R ) R AT WOGYE B B9tk . # T (DBA B il A R
S5 I9PEG HJIN 0.1 MPa EFHF 1.3 GPa s FE oy, SRS G0 BEM A8 1 K M T 1.3 GPa J& , &
DR IS 38 . 224 8. 1 GPa Wik 3 e KAH e Iy 3F — 20 3 R W SEOSEZ #5578 500~800 nm
DX ] 5 4 45 FE 3 T AR L B R W 0 37 B 40 A T K 24 590 F1 640 nm . 78 K J73i8 8] 11 GPa Z R B A K
W 511 GPa DLJE S 30 M PRk 1] < e Oy 1m) B sh i a3 . 4l I il B A 13. 7 GPa il 8. 4 GPa I J5 1Y
FE SO0 5 I0ERT AR T R, IR AT R AE S OIS S MR A 8. 4 GPa LA K IR T 1 R 5
PR i R 2 ST A LU S B T 26 BE A R 2 — N B G 25 A OGRS B S LT B 251, AT
JHI Btk Tt 5 0 7 T A6 B ) B A AR5 B W AL IR DO R F R R R 45 AR R R SR T
s DL TR EAEWN (o’ ) BRI B T A5 BHBR IE » B8 7R 0 Ot 3 BB /0 o DR 2¢Ol 5 B2 AR AR
5500 AR IR TRk I3 55 F AL G ) . tDBA FEH T R 55 9Ok J1 KT 1.3 GPa I 9Ok
R R R W], X A ROEHLH FE R A 4 F WA EAE R 5OBIE A A 2 KA ONT 11 GPa B L &k
F o BT B A KRS o B i R G HIL R B VA S T R IR 0 RN . E R A
HF R T FE N, AH SR 5 F o LM FRLE R AR S, R R AL, 7 11 GPa Lg%k
U PG LT T RE R AR AR 2 F RO R A BE B 4R B T — A Im A B . O A DR ST R W, XY O A [ B 40 /)
F 0. 34 nm B, 5 FHILHLAL G W OGS KA a B,

(1) 0.1MPa (2) 1.3 GPa
(3) 22GPa (4) 4.1 GPa
(5) 6.1GPa (6) 7.3 GPa
(7) 8.1GPa (8) 10.3 GPa
(9) 11.2GPa (10) 12.5 GP3
(11) 13.7 GPa

Intensity

(€5)

P T T SRS TR
550 600 650 700
Wavelenth/(nm)

PR AP s s |
750 800

Pl 3 S aUHE R M R 43 S R FEAS 6] e R 260 3%
CHffi B 7 Ca) 273 I D B9 R 5 (o) AT (o) 2003l e L 13,7 GPa Al 8. 4 GPa IR 5 B FE i 53
Fig. 3 Fluorescence spectra of tDBA molecular crystal under various pressures
(In insert figure,(a) represents the sample before compression,(b) and (c¢) are respectively

released from 13.7 GPa and 8.4 GPa to 0. 1 MPa)

3.3 BJE XRD #&f

Bl 4 25 W T R RE B (O XRD 3 . Rl F 7 i 386 i, 1005 06 322 3457 1 725 66 7 1) % 2, & WG 7 19
¥ SHB WD B AR TR S . A6 R 1IR3 1 GPa I, WI A RE S AE 18~22 keV 22 [ B HCS 1 55 1k
FIE T 5L 20 AIAE 16. 83,31, 60 F1 33. 66 ke'V Ab H BB A4 BT 06, SR 0H R iR 2549 & AR A8k . R 13k 5]
6.5 GPa i, WA FE f 7 15. 28 keV MR IR BT IR O 458 2 8505 25 . 16. 83 Hl 18. 99 keV WUl G
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FRAE BB T 9 3G N AR A AN K AR ARG R O 0. 2 ke V., HiF 18,99 keV WEAE 3. 3 GPa I I 1A 1 Wi ol 9%,
M7E 3.3 GPa LA'F R ST s, B4 LAMESAH T 1 GPa L EHBLW P, AP, HUF W &
SENMER, BASBHEITE 6.5 GPa Fl 11 GPa Ak, 22 B XF R 1Y &b 100 2 5000 Wk /)N 38 32 & 2 T 98708
LR A B TR 4 AR 2R T 9878 . A6 11 GPa LI L, Py Rl P, B W A7 AS T 56 1K 7 384 o i 28 4k, % 197 B9
11 2 BN B/ S BEEE 437 80 9 AH B4R 5 0 F N AR BAE FE 0 LT AR Y . RS B p oA 80 L
S5O UG X L2 Hh PR A Y AR AR S B0 AR AR B0 AT SR AT DL AT — 2 R LR
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Fig. 4 The X-ray diffraction pattern of tDBA under various pressures

(The right figure shows the pressure dependence of P, and P, peaks)

Bl 5 25 e Bk DR 20 T A2 LR R 1 T
XRD EXf L & . RE W, W IR FE AL (0. 2 GPa) 5
1.0 GPa DL K 6.5 GPa & J1 F OFE ST IS 45 A B
HORFE W) S AHRRAE . HEJS FEM S 9.5 GPa LU
AT BB S AR L DXOBIAE T P, 0 SE HAT

REHEAE, Py VRS . fEIK B m R Ty 15.6 GPa 2
o B A GEE T W TE AL BB AL A O BT B | oG
31 42 0 4k AL A A b
ZE B FTR, W RS2 A XRD 5286 % B, tDBA -
TERL 1.0~1.3 GPa K4 T fikmgstma, x | 236M A
TR ROR G T AR 7y TR iR, B Released to
PRAOR O 32 6 B . M 1. 0 GPa #9 XRD i % . %) st SR G
W RE S M T AL R R R B R O ey e

Ak, BT AR 16. 83 HI 18. 99 keV HIUR U4 15 5 5

MO AR 5 — T3 A 6 52 TR R ST TS 2B Z A6 JLF P 9 XRD 0 B
F AR T ) T A S B S e U)o TR 7 - A0 R Fig.5 Comparison of the X-ray diffraction patterns
3 W 7 7 14 5 KRS 4 1] 1 2 80 2 & ) R P I of tDBA under several pressures
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S 14 55 11 SRR R A T iR 2 T T R S R A R A L PR 33X R AR 2 ] A B A R 1
Sk EAe A . AHEBR A YEE S e b RN 2 T REYE LR AT R AT 3 RS L RE AR FE 1.0 GPa
DL R4 52 T B A i 0] A 5 ' G ELaX A AR Ak & A2 78 1. 0 GPa DL b FRAT 1 3K R & I 11 3 1
fh2EA25 4k . BILRRE SL I T XRD W AT 2 L R 5 (14 1R 4 56 28 48 R B L i 1375 5 1 4k 27 5 L 7
J135%] 6.5 GPa B N 58 i . # HEE] tDBA 1950 T 8043 IR TN R B i 4 B 240 i . J5cA T RE Y 2
S TR C = C ST T . 5B HY 0 T45 S R . 1EJE JR B K2 11 GPa I, R 45 R 1
AR R WIRE S PR R A T SR 25 AR AE . XTS5 9.5 GPa KL LY XRD i, 7F 18 keV Z247 1
UM BT 2 T . S IEZOEEIE Bas . M 15,9 GPa HIJE 5 M 8. 4 GPa HI B G 1E B WA [A] , 38 9]
X YA AR 2R AT 5

SRS [ R 27 B e B ) R AT 50 T ) S B 5 B 2 S A e A XA B 5T AR B DR R I A S |
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High Pressure Induced Phase Transitions and Chemical Reaction of
Trans, Trans-Dibenzylideneacetone

TANG Xu-Dong,ZHANG Zeng-Ming,ZHAQO-Zhi,
WANG Zhong-Ping, DING Ze-Jun

(Hefei National Laboratory for Physical Sciences at Microscale and Department of Physics,
University of Science and Technology of China ,Hefei 230026 ,China)

Abstract: By using a diamond anvil cell the trans, trans-Dibenzylideneacetone molecular crystal was
studied with high pressure Raman, fluorescence spectroscopy and EDXRD at room temperature. A
crystalline to crystalline phase transition is found at 1. 0~ 1. 3 GPa; meanwhile, a pressure induced
chemical reaction is observed and the reaction is completed around 6. 5 GPa. The EDXRD spectra show
that a new covalent bond produces in this chemcial reaction process. The possible chemical reaction
paths are suggested as the openning of C = C bond of the molecule and then combination between
adjacent molecules. Another crystalline to crystalline phase transition forms around 11 GPa. After the
pressure is released,the newly formed phase of material can remain stable at ambient conditions.

Key words: trans, trans-dibenzylideneacetone; high pressure; Raman spectra; EDXRD;phase transition
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