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WEAAANAEESEEE £ 0~20GPa £ 43 B & 5 4% 4 (NaClO,) T £ £ 8
BEEAMAEREMN K. EL4FEDKER, T E NaClO, LA T L W4 8 4, 7 %
NaClO, WEBMEREL A E LG EMGGREN, LRERE T . RETHEREFALEMNY
NaClO, 7 % 4 GPa B FF 44 % , £ K E 4 ClO, W HE K A E IR 55 v, (A 7 2 14 8y K 3% 2 0
HIHE I v v WBK IS ADFE, K bg EAM &S CLO, M @& & L5 1E; 4
B NaClO, (R EA . B EH L KA WEE B FHEN FBIRDEMEEG6 1GPa L TAH
BlmEmEREN 19.5GPa, X AW LR —FWHEAL, ELEY, T 3.1GPa T4
NEEAEE R RIKERE B FAL,1. 7GPa B 4874% % K. Atk 8.8 GPa % 1 WL & #y NaClO, & &
AAL B L AR T H B 8.0 GPa B 3 M A @ EAH (AgMnO, A [ E & a Ak EE A ) 8
WERELAERANERSG T ENEEFAEMELR -, W5 AgMnO, BEMFE R
FREMERE 5, A E LB WEN NaClO, BEM A M EF R LM, 54 F 4 M
AT WELF(CaSO)T 2GPa HERME B EMM -3, FREZBHIAL %A . NaClO, &
AGPa AKX ETH W EMAE ML, 5 X #HE 8 NaClO, T 2 GPa £ # # % K AgMnO, A
G . T3GPa kb #H —FHERERERENL —F U T ERNEFREFEADEK
HXk . BE5RERELRAEAX. BERREERELFFH NCIO, EALMEN, RS R
MHTEMFKEL ZFENBGAREETEXENBRKLEAEX, URMKANBATEE
AR B o 18 A 4 A A BRI AR A T B R o Rk LB BT B A .
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a4 = JiS ) il 2% Eihd o532 %

fift )51 B NaClO, —>NaCl+20,"", NaClO, K H M i% 4 & = S R £ 75 = iR T K A o il S g Bl
SRR IX — P T A AR N SR RS T R B B AR A ST R AR MR R R A R T ARt
Y244 1B X NaClO, B RO A7 M BF 8 H /D . Bridgman®®) UK FR B 7 28 10 A 3% 22 A S A1 A2 H)
P AEFE S 0~3. 3 GPa i B 20~ 160 “C i [l I X NaClO, Y @ i i FE AR A2 15 E 47 0F 95 Kk B 7
2 GPa [ffir NaClO, FEFUAR AR /1N, 56 AL M B A 8 0 45 44 % A8 il AgMinO, B 2545 (23 [B] #F P2, /n.,
2=4) , 23 GPa W Pt — 2 5670 e & A B 25 40 (25 (Al B Prma.z=4) ., Pistorius " fE 0~4 GPa, ¥
2600 “C Y FIXF NaClO, FF Ji i i s FE#53 Ar SE 30 A 92, JFAR 96 Bridgman 45 M A9 8 i & e A % $4
S3ATT B T B B ) T R A AR AT A

NaClO, & ABX, Bb &Y. =AM T K ABX, BIL & W B 25k AR AR S AE =020 IF AR 4%
AB X B 2R R bRz B ok TS & WA B, % KT NaClO, 5 CaSO, .
ZnS0O, .CrVO, %5 [a]J@ i £ 8 B a5, 458 v BX, BB F 0 W f R EL A7, A BHE 75 BX, B &7 H
N TS S . MR B R S5 MG e AR R A RS AL A R 5 N B R 2 R Y RT RE
Crichton 8™/ ¥£ 0~21 GPa ¥ iR F 1450 K 138 3 B 6 47 8 (CaSO,) 1y 18 g A AR AT A IF R T
TEGWRIE LR R W H T CaSO, 2y 2 GPa 6748 i Ji A7 AU 25 44 5 1E— 25 i R 2] 21. 4 GPa I n#4
£ 1450 K B, CaSO, WA 5 A7 8 55 46 e A5 L & A1 U 45 48] , I 7 % Tk 2o R P 5 28 B AgMInO, AU 25 44
(P2, /n,z=4) ,iZ A5 W EE L IAE NaClO, 18 FEAHAS 780 v s SR 208 TR . A AgMnO, B 25 ) 4%
] i 47 1 RZE A, Fujii 2 7F 0~90 GPa,300~2300 K # ¥ &5 B XF CaSO, B & R AT T R4
FEG WS . BRI 5 Crichton S8 A —BUW 45 A, i & BLAE = i B 7 & T 55 GPa B &K CaSO,
ATh 2 T A TS HA  AFL R T B A A8 B O — i 5 AgMInO, B 25 K4 N [w] fry B A8 25 44

1 b M AR R B B R R S R, b T o B 25 R R AgMinO, B 25 Ky 1L AT A TR 1 58 fa) B
(P2,/n), H A B X JEF P HI A A9 Wyckoff v & , R AF 22 B 7E T S A& & BOh 19 B A L 107 6 R 45 14 11
JE - HEAT A7 A 5T DA N DGR 3 U B R R R BI85 g 22 T A 1 3 Ak BB iR BEAIR L SR T A CaSO,
AR C R P IR R SR B X — 4 2, B4k, Crichton 2529 1A AgMnO, B 45+ 12 & i A B 45 1 7E
R JiR 1o A v ply T 405 P R A8 T Y 5 {8 Boonstra ™ IA Ry, B AR WG 22 1A (0 SR HE AR ELA AR AL L E R
TR S DY TR 5T 1) AN [R] ASREAE AgMnO, BUZSH & 1F 2 5 & A T S5 M R I A8 I 25 21 . Hh LB ok L bl
A1 RUAL A W (e AR AR P 8 o S B AgMinO, BRI Z5 R Ay S — AN AT A7 T 3 A ) AL,

TEWY) T 25 KI5 v, B 8 3% 1T DAAR G M 3 i D7 RUBE 19 BOUE 285 R4 R AiE , T 5 XS 2R AT 3 (XRD)
FEARAR b W AH B AR 78, 78 & R A AR W5 b T B . A T A RS R e A W, A CaSO, .
CrVO, % ,NaClO, HA T A5 I A P RHIE LR 2 P2 3% 2k ClO, BB FHI51E,
WL AR FR B NaClO, & AR AR S, HEREFRIE . Cl— O 8K . O — Cl— O 1 i & 1B 10 728 1k #1 fiE i 1
ClO, VY AR 1 4 2 6 1 A8 b R b R B Ok . 53 A i SR £k 20 5 1) [A) 20 B O X 9 48 IR G 25 &k 4y
fifg S S R XRD 4 AR AT B8 A A2 w5 SR 46 v He AH A8 B 58 19 o] 58 O ik . AR SE FE E R NaClO, & K
$7 S G S B AIF 5T 04 [R5 308 1) 2860 8 oR BRBEAE X AS [ R NaClO, B9 AT RE S5 A8 147 hr 2 6% 115,
W P A 4556 NaClO, 1Y AR AT R ATl aA

1 MR ERE

SEHFE A AR RICK R IR AN . £25d 100 °C TR 2 h R B B IR AF . 5 RS A5 9 Mao-Bell %4
4 W47 JE (Diamond Anvil Cell, DAC) %%, G T E A2 4 400 pm, FUE T301 AEENA £ 95 pm JEAE
SR AR RE S FLAR R 130 pem, AR S PR E L NaCLO, B 5, I 76 Rk rpoe il B B 2
5 pm FZL AT BORLAE R FEFR B R S TR A9 DAC 25 B A MR H T 120 °C T4 2 ho B kR B % &
FEICH DAC %A 1 O A I B R AR S AR 7K . o5 — X BRSZ 56 2R HT 5 1R 52 90 2R AL e 4 J7 25 L B
AR TAE MR b T8 B8O WoR A S A A DK, AR B R R AN I A A BT, —
D TH A TR RE WO 55— J5 T NaClO, 2 — M8y . & A & B A& EA s, #H
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532 % i 328 90 26 g SRR M veg TS R A2 F) o7 5 D't 3 E 4l £

Renishaw 2000 B i fhr S S i AR AT 5 Fe Al TR P& 56 35 I3, 90k I K 532 nm, KW B R AS
BR 20,97 HEF A Tem ' OBBER/NA 3 pm X 3 pm , B 5 72 AR R 2 (55 28 1800 I/ mm JEl 436 . 3
A B CCD SRAE M B FL Y 100~1300 em ™', SRS [E] 200 s,

FIH Materials Studio # ¥ ) CASTEP &k, XA [H £ J3 F NaClO, FIEHY 4 Fh 28 (I 5 A
MR AR AgMnO, B S BD ST RS OEIE ST . JLATE A GGA-PBE R, R FH Norm-
Conserving B, #WraE N 830 eV, i L IX. Monkhorst-Pack # 7 £ S EEEFE N 0. 4 nm ™', fi g
S T R R 2w 1o 7 i

2 FHRMITR

2.1 SEBNEERSNKIE
HWET NaClO, Sy B 5 B 454, B 18 T

A8 RSB K 1 FFR. Hh 9 AN ClO, 1Y NaClO,- H,0 NaClo,
RN, B 1 % ET NaClO, B$HE 83, 1F A,

Syt be L B Rk 4 T NaClO, « H,O [ fL 83, 3

SIS ML F] NaClO, [ 9 A& i, 2 946 T 4 A4 g o 553 88

DB, B4 CIOT MIMBHRED. KT 400 cm s & |™ Raman fremuencyiomt

WO WEEE B T ARSI, R 2 A TRk S oA BB A | BLAB,
ALEEFEE T3 1 NaClO, B 8 W fn 12 HL I IR ovee | k7 K
B2~ Lutz 2059 #1 Toupry-Krauzman 2859 [9 52 VoW v T
BEEE . WNE2ATLUED ALK ZERY Lutz %1 2(')0 ' 4(,;0 ' 6(;0 ' 8(l)0 '10100 ' 12100
FoUy 45 R {15 Toupry Krauzman % ) 52 % 4% Raman frequency/cm™

RA PR BRI T A 5L S W7 B T SC LA AS 1 NaClO, il NaClO, « H, O % FRRL 806 O S4Ric i
RE AL 20 cm ' (13~28 cm 1), EEZ A F IR 885 M1 960 em 1y CIOT PUIHHRIRE v, fiR S AA5104)
B Cl—O 8K b sr B EYY M pr g, NaClO, #%  Fig. 1 Raman spectra of anhydrite-type NaClO, and
W KT A 8] & K B 1 NaClO, « «H, O, & 5% NaClO, * H, O at ambient conditions (Asterisks
JEF NaClO, « H,O iﬁf %, /ﬁ\:}ﬁ =] %faﬁ 596k indicate overtones of the ClO; tetrahedra internal
NaClO, HHW 2%, e i S HEx 50 f modes of v, located at 885 and 960 cm™")

fRIE LR —F,

F1 BTN NaClO, BEFHE MERE . AgMnO, HNERBHENABIRIE
Table 1  Group theory prediction of Raman modes of anhydrite-type, monazite-type, AgMnO,-type,and barite-type NaClO,

Internal vibrational Symmetry classification
modes Anhydrite-type Monazite-type AgMnO,-type Barite-type
Vi A, A, + B, A, +B, A, + B,
vy A, + By, 2A,+2B, 2A,+ 2B, A, + B+ By, +Bs,
Vs A, + B, +B;, 3A,+3B, 3A,+3B, 2A,+Bi,+ 2By, + Bs,
vy A, + B, +B;, 3A,+3B, 3A,+3B, 2A,+Bi,+ 2By, + B,
Total 6A,+5B,+ 2B, +5B;, 18A,+ 18B, 18A,+ 18B, 11A,+7B,,+11B,,+7B;,

2.2 BEBMESERSHKIT

Kl 2 8" T 0~20 GPa Fk Jy 3 Bl P9 76 Jin & AT 5 F2 h NaClO, AR MEhr 2ok, K 3 fisk 3
25 T SR L Y 45 BB MR R R S AR AL, AT LB L HE 0~4. 1 GPa FE 77 L 3% 1 45 0 24 B 1R
T30 T e T v RS B o R 4 0 R X R B A T AR A BR M = AR L O T RS B e U B R R B4
R X — R I EH NaClO, A KA A A AT, GRS E 4.1 GPa i, 7 & 615
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F2 ELWHWE(0.1 MPa) RIERITHE (1.5 GPa) MTEAFE NaClO, i BERHETRE
Table 2 Raman modes assignment and frequencies of anhydrite-type NaClO, observed at 0. 1 MPa and calculated at 1. 5 GPa

Internal vibrational modes

Symmetry classification

Raman frequency/cm ™'

X2 X2

0.1 MPa

" 1 " " 1 " " 1
200 400 600 800 1000 1200

Raman frequency/cm™

0.1 MPa X2 X2
" 1 1 1

Exp. Calc. Ref. [30] Ref. [31]
B, 444 424 444 444
Vo
A, 481 466 484 483
By, 620 593 620 629
Vi B, 628 600 629 620
A, 655 635 654 629
Vi A, 952 932 953 953
B, 1089 1069 1088 1148
V3 A, 1098 1085 1097 1145
B;, 1146 1132 1148 1087
(a) Compression (b) Decompression
)i I
o367 L ,9,0_,/\&1}\_
3 3
3 =
2 2
S S

Raman frequency/cm™

1 " 1 " "
200 400 600 800 1000 1200

B2 mE AR FR o NaClO, B9 R PR S O6RE (B 2() Bon Rk fe, Hih 4.1 GPa thZ648 /8 NaClO, JF 46 41

A8 18 2 FoR UL B 5 3. 5 GPa ITZR AL TFUG . 57 Sk Looxh 0 80745 7 AR A 3o 7 vl 2 B ) 5 06

TR A3 5304 3 1

FEAAMEAAR, L+ AT 4 1D 23 530 A R B AR A . ve vvs FL oy RS0 X DA AR B R 1A

Fig. 2 Several representative Raman spectra of NaClO, observed at various pressures ( The Fig. 2(a) shows Raman

spectra collected in the compressing process,in which the 4. 1 GPa profile indicates the beginning of phase transition.

The Fig. 2(b) displays Raman spectra observed in the decompressing process, in which the 3. 5 GPa spectrum mani-

fests the phase transition occurring. The arrows and its corresponding numbers denote the emerging new peaks.

l ’

M.1+1.and (I + 1) correspond to anhydrite-type, monazite-type and two-phase coexistence of NaClO, in com-

pression and decompression, respectively. In the graphics, the vertical axis of the v, , v; and v, sections are doubled. )
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32 % frf 3z 98 45 < g S R A i AR S 9y 2 0 i TR R %4
F3 NaClO, ERABFHMMEAHENNSMEBENNTH
Table 3 Pressure coefficients of observed Raman bands for anhydrite-type and monazite-type NaClO,
Anhydrite-type Monazite-type
Internal vibrational ~Symmetry w/cm ! (dw/dp)/ Internal vibrational ~Symmetry w/cm ! (dw/dp)/
modes classification (p=3.0 GPa) (cm™ !+ GPa™!) modes classification (p=7.0GPa) (cm !+« GPa™ 1)
B, 446 0.5(2) B, 465 2.2(1)
" Aq 496 4.1(2) A, 480 2.4(0)
By, 625 1.5(D " Ay 497 2.4(D)
vy B, 635 2.0(2) B, 510 2.6(1)
Ag 668 3.3 Ay 619 0.8(1)
" A, 974 6.8(3) B, 631 1. 4D
By, 1102 3.9() vy Ay 643 1.8(D)
V3 Ay 1116 5.3(D) B, 659 2.3(D)
B, 1174 7.8(7) Ay 667 1. 8(1)
" Ag 986 4.7(D)
Ag 1113 3.9(1)
A, 1132 4.1(D
A, 1148 4.3(D
. B, 1160 3.9(1)
B, 1172 5.0(1)
B, 1208 5.3(2)
Note: Numbers in parentheses indicate standard deviation.
TG kA=A 4. 4 GPa B A8 1k b 3 1% R AH J5c 58 04 1300
(985 cm ™', A B BB B 975 em ! T U, [F] |
A CLOT PITR PIBE vo v, v, 550 040 90 H1 B2 1200.’%%
AHE, B E JF NaClO, KA, HF AL % 11002 =
AP G2, SRS 6.1 GPa i, JE IR 5 1000'_%/
FEMBI R (S5 WK LR WET 16 Mg 3 | e
V4 i R A9 B8 A LI A TR A 5 ook L
ClOT PR IS IX I 2 e TR R D3 R 5 (g
FECLOT DU PR A5 v v, v, B850 1 58 345 5 o
S 11T 2 0 £ 5 AR B P ARG S8 CLOT I o 4 500 WM
A LB AR T RERY S — 2B 3 R T Ty gk S 3 = m = 55
iﬂzlii%lﬁ@%%‘lijj 19.5 GPa,ﬁﬂFé—] 2.3 ﬂ“u%‘% 3 Pressure/GPa

JIR £ 2 we 4aT 38 W, B9 o BEE JT p 193
i3 I, FUR AR G 5 A T AR AL L I FL DR A% 0 A
Wil T A8 AR A BT AS ] DA B i T L2 4 A e B i
FEAELERRES AR, HEZR 3.5 GPa i, i
W AR T A ) 1 I AV T AR I, B S i i A BT A
1k BRIt 2 Ah AT HoAh W A8 kL R 45 A NaClO,
FEAR . R i — LB F) 3.1 GPa B, ClO, 1
THT A 4 > PIASE IR Sl 501 %6 DX R] 357 HE BT e R e o T
AT U 55 A8 B TR A L L3 1.7 GPa MAE SE K.
JEZ I KA EO61E 5 NaClO, # HFE 58 42

K3 NaClO, $if 8 WA R R 3 224 & CL A 2351
AR 2B A R R A A TR (D TD 43 504 2 m e
1) 2o AR v A S A s = AR R IR 43 0 2R s AT A
A JiE: 0 A o 520 AR 2 0 2 AT I i R R ) I e D
Fig. 3
NaClO, (The Roman letters of [,[[.I4 I, (141D correspond

to anhydrite-type. monazite-type and two-phase coexistence of

Pressure dependence of Raman vibrational modes of

NaClO, on compression and decompression, respectively. The
triangles and cycles denote the anhydrite-type and monazite
type NaClO, , of which solid and open symbols indicate

the compressing and decompressing process, respectively. )
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a4 = JiS ) il 2% i o532 %

— 80, £ W NaClO, 13X — EEAHAS AT /0, M 3 o] LAE 2, 0 s K 85 53 F2 H NaClO, #Y#H 748 J&
FIAR—F, H A7 WIAR L AE 5 7 D] 330 kR A8 i T R0 AH A8 v i AR 77 80 4 s e HL J b 750 A AR SR A
UORT T IR, 25 W 2¢ NaClO, & R AH Y ClO,

DU TR R PN R B 16 /4 s, I T 1 T R £ %o M L/ﬂ\,\/

PR LU TR I 9 0 5 AR A BT R ARG . B 7 B 254

40 T ARG B TR AR L35 AgMnO, ) TR £ 5 —EEE-JLJA—=—JLJA°’

M AR ARG RIS TN IX 3 AR &4 K ClO, 1 4.7GPa y L 4\
HARNB 2 IR sh ik 1 Fros. diiknl ., Bk £g %?@ =25

3 bR B 45 A $4 5 R S 0 L 110 7 e e R S A

’:\%
viws s o BEUX M AR, - P REERE S | 30Gpa LA /LA
254y P 6T A T 45 AT RGN E 2 lsaom o A
b3k NaClO, 9% & R (0~20 GP fiL & = G oF = e
ST S 3 S — . . S o A A=
TR T A M B R R FE 4 GPa A 47 NaClO, & M__ _)\_A_,
AT R B A . AR, X 5 Bridgman'® Al 15 GPa ” M A A
Pistorius %13\ K NaClO, 7£ 0~4 GPa JE 773 [ z S ?.Eo %ﬁ
R X 0.1 MPa S X2 x 2K f\—
R A 7S B B 5T A5 RN — B, O X — 22 s g a &
AL AW IR T & &K NaClO, # § (H 200 400 600 800 1000 1200
NaClO, « aH,O F£7R) [ m 2 &, # 4 BoR Raman frequency/em™

T 0~12.3 GPa JE G S5 R ILAMRRERL B4 S0 EoKH NaClO, 78R 8 o i £ 3 e 2
Bk, IR NaClO, » xH, O B 5B H RS2 35 D6 (2.0 GPa LR RIF IR 2L . 4. 2 GPa RN M
FIE 1t K NaClO, F1 NaClO, « H,O ke gy A B v oo o B3RS X AR AR ACR 1A
B AT LLE L, NaClO, » +H, O & 5 8 52 38 J6 kK Fig. 4 Representative Raman spectra of NaClO, with
R minor water at various pressures observed in compression

NaClO, » £ 450 em™ "4 HBUE T NaClO, « H, O Ky process (The 2. 0 GPa spectrum suggests the beginning of
300 FWIRE A ) S K REAE A B BRI 093 e ransition, indicated by the new Raman frequency
.2y 2 GPa bt BB 7 2 06, S AR S 2548 &4 bands. The 4. 2 GPa spectrum reflects coexistence of the
54k ;4. 2 GPa JE 71 F M H7 2 5% 3% 5 £ 7K NaClO, high-pressure phase and low-pressure phase of NaClO,.
BEELTE 4. 4 GPa B 37 8 63 A — 3,y NaClO, The vertical axis of the v, , v5 , v, sections are doubled. )
o R AR P AR S AR RS IR AE 5.9 GPa BIAHAE S84, H B 12. 3 GPa ¥ M R 45 # . NaClO, # 5 il
WK W B /0 St oK BRI AT BEAIR NaClO, FF s A8 78 Fe 7 (B X fe ¢ i85 F AH 45 16 AT 520
2.3 SEBRMNATREHMPNA S EERITE

Wartchow " 5 T # L H R T NaClO, dhIRM 258 S 80, A8 25 BIBE (Cmem s 2 =4) A& 5 4L
(a=0.7085 nm,b=0. 6526 nm,c=0.7048 nm,V=0. 3259 nm®) K ((CI—0)=0. 1435 nm) . {8 A
TR F AL bR 5 . H A NaClO, B A BB TR, K p=0 GPa I}, fiA& 0 AL IR L L 52 56
HE2y 6.6% .59 GGA Jr i iHRAE & 88 i KA K5 p=1.5 GPa I, fit R AR B33 {H (V=0. 325 3 nm?)
SR A Y. BT A IR SR S AR DI A OGS A 1.5 GPa e O F ST RS R 5 F
FESL G 25 BRI . TS B8 NaClO, B4 8 A0 B H0 SO0 35 an &l 5 FroR , H 47 S B0 28 e 5 8 UL
2, PHIBTEE 0 04 I KR L S0 O 01 gk 1K . FEEE R TSR Cl— O P #1480, 1455 nm)
PS4 0,002 nm FrEk. BV B A ASHFGE T 1935 7 T RE R A M AL S 2 R

KA E 77, %F NaClO, 14 3 F] G & JE 4549 (AgMnO, B JH 5 A 8l s 4 8D sEfrhr 2ok
AL THAE S 8.0 GPa, 25 R A& 5 s B H 8 s 525 0 B 1Y NaClO, 7% 1 8. 8 GPa B
BYH7 235 . XT3 Fh AT R R AR B2 61 S 8. 8 GPa SLIG N & 1 Hv 2 G i AT AL Ik R A AL A5 A
L O 1% 5 2 56 WL I e A — B, HUR A ir S W L S I A R AR, 5 35 1) NaClO, IR Hs B8 47 8 A —
A RS R AE ClOL DU TR AR PIAR v, JEELIX (400~500 em ™) 5 5056 45 A &35 22 9], 6 1t ml A A
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532 % i 328 90 26 g SRR M veg TS R A2 F) o7 5 D't 3 E 4l £

SEH WL Y NaClO, &5 R AR AN o2 5 5 A 2L 45445

AgMnO, BIZERY I 2 035 5 050 45 R 2 IX o b 6.0 GPa (Calc) ”
BIFEF B AR 0 ClO, PO Ta AR N v, P R IX

(1000~1300 cm ") 4438 47 40 A 70 Bl 4% 5, L F ik 80 P e “
ARSI ERNR K, AN NREEMAE LA CES

1 8 GPa B NaClO, ) AgMnO, # g5t i 75 75 g ; 50 GPa (Cale "
FAES (K% 22 AH = H aanno, — H awnane 7351 0. 02 Fl z

0.01 eV/formula) WA & 47 HIREREAE p=>5 GPa g 2 | .5 GPa (Exp) “ A
Fb A A7 8 AR AR (8. 0 GPa B AH= Hytonie — H atmyasiie =

—0.01 eV/formula), 5 32 5 W 2 8| Y NaClO, £ | bA__ AL GPa(Calc,) M
4 GPa FFIRAHAS A9 45 - — B, #E v LUIA e . S0 5 0.1 MPa (Expy)

ML) NaClO, =5 Fe AH R A 2l & A B 254, X a

5 GPa B JUT P Ak 25 5, 2l J A0 A b B 4 BR L Al e
A AR 0. 073 7 nm® /formula) /N2 4%, Raman frequency/cm”

Clavier %’ZGX?_ABX‘ fe s OIS 6 0 e e R 5 0 NaCIOL 8 63 2%
B3 MDA AL T £ R AMnO BUES v oo i A s, 8 GPa i 52 58 BL 69 i & 0k
Py 2 ) 9 0 P25 A0 X SRR T PR - BEATE Y e sy b oy i 590 1. 5 GPa B NaCIO, B8 45 75
AR A RS AR I R AR O RN s aa v D 0 B L 2k de d 40BN ERIE T LR 8. 0 GPa AT Al
basca—an (A KR A FAH, M R E A . B, F&AHM AgMnO, 48 NaClO, 8 5E i)
TEATZE W5 72r 33 8E K BX, VU K G MR T Fig. 5 Calculated Raman spectra of anhydrite-type,
B FS Uh R b B i 55 B A8 T2, WL #1250l T & [ K A monazite-type, barite-type, and AgMnO,-type NaClO,

AR X FRARS B 2R FE B IR S R RN & 4 and experimental spectra ( Experimental spectra collected
at 0. 1 MPa and 8. 8 GPa are shown as a and c curves. The
3 4 &

b spectrum is the calculated Raman spectrum at 1.5 GPa

with anhydrite-type structure. The d, e, [ curves are the

W 5 R Sk B A R NaClO, 76 5 380 & i
R T 4. 1~5.7 GPa J& J7 3 Bl AH A8 Bl J Ay 7Y 25
¥, HE] 19. 5 GPa AP & A AH AR, T # H d # rp
1. 7~3. 1 GPa JE J1 3t [ S 7 50 205 0 4 A b Bt 4 85 R0 45 4], LA PR B8O A8 O T A R ] 3l A AR . S0 50
ML ) NaClO, 1 F AR Ay i s £ S5 4y L 45 300 2 B R B3OS T 25 SR ik . B4R 8. 8 GPa i S50 W
DU P2 635 AT 8. 0 GPa B 1A 3 ] il i FAH 1 7 2 S 3% & 3, 52 56 00 0 &5 51 5 2 J: Ay 78 &4 4 ik
A—F, M5 E AR AgMnO, BIfEEBI R 22 5% . & & RS20 MENE UF 58 R B, NaClO, £ 0~
20 GPa J& 7730 BN & A= 0 41 8 R 45 40 5 0k J A 28 45 k) 22 (] 1 W] 336 A4 U #H 72 , 5 Bridgman Fl Pistorius
S\ R A B NaClO, 7244 2 GPa MH2F i AgMnO, 454 . 7E 24 3 GPa if — 5 M 48 iU & & A1 45 W0 A
i, BT NaClO, £ 5 5 MoK , & /K B NaClO, B 52 B BB AR A S FF G K J1 . ARBFgE 451 5
IS — 20 B R AT RE S5 A0 A SE SR8 A NaClO, B 5 & A D 8K A &, 808 5 i R R IR 1 0 52 56
S . R TR AR S 2 53 NaClO, 52 2 i A AR A RRaE— 2B R 5 . X 7 I 1 0F 5 a0k g Xof
TR IR LI AR i SR R 2 5 5 KR R AL AR AR DG o DL B Hb Bk 9 35 460 0T 2 78 AR BT o L b
2 A 45 A T A B A R b 1 AT R AR Ak RIE R A T B 2%

calculated Raman spectra at 8. 0 GPa with monazite-type,

barite-type, and AgMnQO,-type structure, respectively. )
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Raman Evidences for Phase Transition of Sodium Perchlorate at High Pressure

HE Yunhong'??*, TIAN Yu'?*,ZHAQO Huifang'** ,JIANG Feng'**,
TAN Dayong'?,XIAO Wansheng'*

(1. CAS Key Laboratory of Mineralogy and Metallogeny ,Guangzhou Institute of Geochemistry .
Chinese Academy of Sciences ,Guangzhou 510640 ,China;
2. Key Lab of Guangdong Province for Mineral Physics and Materials ,Guangzhou 510640 ,China;
3. University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: Using a diamond anvil cell apparatus, we investigated the sodium perchlorate (NaClO,) by
Raman spectroscopy at pressure up to 20 GPa, and calculated the Raman spectra of anhydrite-
(Cmcm) ymonazite- (P2,/n), AgMnQO,- (P2,/n),and barite-type (Pnma) structures of NaClO, by
density function theory. The experimental data show that anhydrite-type NaClO, undergoes a structur-
al transition at about 4 GPa. A new peak at lower Raman frequencies (975 cm ') than that of the
ClOy internal mode v, (A,) of the NaClO, ambient phase was obviously observed at 4. 4 GPa. At the
same time,several peaks at the corresponding wave numbers of the CIO; internal modes (v, vs . v,)
arise. The phase transition is completed at about 6. 1 GPa,and remains stable up to 19. 5 GPa. The high
pressure structure can be recovered at about 3. 1 GPa in decompression. By comparison with the calcu-
lated Raman spectral profiles (at 8. 0 GPa) of three potential high pressure structures, we infer that
the high pressure phase has a monoclinic monazite-type structure. The pressure-induced phase transi-
tion of NaClO, is consistent with the anhydrite-monazite phase transition found in CaSO, at about
2 GPa. However,our finding appears inconsistency with the previous observations that the anhydrite-
type NaClO, transforms to AgMnO,-type at about 2 GPa and furthermore to the barite-type structure
at around 3 GPa. The previous results could probably be influenced by the moisture of the sample com-
bining with the high temperature and high pressure conditions. It may bring more complicated changes
by simultaneous high pressure and high temperature environments. The research progress contributes
to the understanding of not only the relationship between volcanic activity and the widespread distri-
bution of perchlorate on Mars,but also the changes and functions of chlorine element during the recy-
cles of subduction and mantle plume in the Earth’s deep interior.

Keywords: NaClO, ; high pressure;Raman spectrum;phase transition; Monazite-type structure
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