Material Sciences #1EHRI22, 2023, 13(12), 1017-1023 Hans iXJ
Published Online December 2023 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.1312113

RERRNESEREESMSRIE

% R, EWE, TR, TFHF
PRI 0, WP T TR SR, ST 4hPHT

ks HiH: 20234F10H428H; FHAHEM: 20234F12A1H; KA HM: 20234F12A12H

=

DARERRSE. RERROANERBSFINA D& —SMEE BB & LB, FRRRREEERE T %A
ERFERMBEE B, FHBTXRD. FTRSFISEMSE 5 a5 3 AT RAE . SERSEREH: 5.0 GPa.

1450 C %A T & B i I R B RI) ANaAISi: 06, HRENEE, S THWNERNEASEN, BAHE
REHERPTES . BRATHB I TR RRER T RIFIREE THS%E

XKigid
HofR, mERE, SRR, BOLESR

Properties and Characterization of Synthetic
Jadeite Doped MnO

Shuang Chen, Lijuan Wang, Yankui Wang, Fangbiao Wang*

School of Physics and Electrical Engineering, Mudanjiang Normal University, Mudanjiang Heilongjiang

Received: Oct. 28", 2023; accepted: Dec. 1%, 2023; published: Dec. 12", 2023

Abstract

With Al(SiO3); and Na;Si039H20 as raw materials and adding a small amount of manganese oxide as
reagent, the NaAlSi,O¢ jadeite was synthesized by the method of high-pressure and high-temperature
(HPHT). Amorphous glass materials are entirely converted to crystalline NaAlSi»O¢ jadeite at 5.0 GPa
and 1450°C. All the experimental results reveal that the main components of the purple samples syn-
thesized were NaAlSi»0s and molecular structure was silicon oxygen tetrahedron structure, with co-
lumnar fiber woven morphology by XRD, FTRS and SEM. The research indicates that it will be help for
deep understanding on the origin of natural jadeite.
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1. 531§

FERA FZE B A E, 75T NaAISI;Op, =ik 155 22 HS ™ T 40 ) AL 3 1 & SO X 1, bE&
TR RIRNE Z, HME—BAT, A AN ELM” MFRIE[L] [2] [3] [4]. F52R05
BFEEZHE, JLTFE TR TR ORR S, ERNRZIET, LE LIS H s DV iE
e i s A T AR — W [5] [6]

20 2 AR AR 3N TA TS 3R M SE 30 R E, 60 XY, & DURSLEG = 48 il £ R R8P Rk
TR m EAEEh, IF HE R S AT IR, /3 A A oM E[7] [8]. GE /A FI{E ML 7t 3
fiti b, BB TR S TS T SO E AR R G R I HAE R EARRE N T mKSk B 5 [9] [10].
TR JC T35 500 & O AR R, ORI KR B AL B LT AN 80 ARARTTF IR IEAT F5 3R & B, X AET]
G NARGR S VAN AR AN AR JEOR AT iR R A R, B R FE AN R KB . R
Iy RIS AR B T AT IS AR 0 G O AL, AR DG T il e TR T SR 6 35 AR 0 B R G B ARE J LR R
FEH AT T4 6035 22 0 T B L) v ANIE R [11] [12] [13].

R, A SCAE N T4 A 08 T 35 32 i 3E Rt _E[14], AR I — g ERSE s, WERR
R TS R O R IR A RS, A EART R R R G AT AL, AN R
A B 5 BRI A
2. £

SEG e FH P v i o P R A AR L R (7S T TR AL, A58 SPD6x1200. SEE67ETH 2 /) 5.0
GPa # M NiEAT, EIXE 1350°C~1550C, AP MAMES 10 mm. SEEGHTR] 30 7040, SE R
WL 208 & iR iR 25, @l JAT T2 Wrodt, 73 3 bbb BOs 07 2, HIBGEFE 2 iR
HETF L VERFR R AR TR EEE4E Aly(SiO5); (99.9%)F1 Na,SiOz-9H,0 (99.9%) Jy 5k, 4k

Figure 1. The preparation figure of preloading sample: (a) The dry raw material; (b) The quench-
ing glass material; (c) The preloading sample
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Figure 2. Sample assembly diagram for jadeite synthesized by
HPHT; 1. copper sheet; 2.4.6.9. ceramic cylinder and cover; 3.
graphite heater; 5. sample; 7. pyrophyllite; 8. graphite sheet;
10. steel ring
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SR AE A RERE U, BEAT (A AR B o M Dl 2 R A UL SR e B AT S, A i2E 4T XRD.
SEM A1 FTRS 7341, IRFUE BAE A K £ ZE o BOE SN G145 1 o

3. &BR5WiL
31 RERMBFESH

R R AN R L T & Bt St db A7 A, 141 3 Fh A i a~f 23 )2 7E 5.0 GPa, 1410°C . 1430°C .
1450°C. 1470°C. 1490°C Al 1530°C &Mt F A . i XHAE S a2 B A X T LA, 78 5.0 GPa 1)
FEDIAER, B BORE SR SR S I B FE DL LA 7 T :

1) Bith: MAERBIRECT 1470°CHF, PR EDVEE, i a P ADTraap s, KaRgk, mfemm
c M NaiE, SITEEE, BEENHA: MiRE ST 1450°CRY, BE-& RGR &, B il
GIVROBWNH A, HIEGEATTE.

2) JBIR: ERGRIEACT 1470°CH), FEah(a~d) AR HE: S RURZIAS] 1490°CHF, FEMHL ARG
Butd, AN LIS OB A BEE IR ARSI, BETE R 1510°CHE, AR AR RIERA TR, 2
PURLIE AN — [ 40 /N IR

3) EWIE: 1450°CH 1470°C %A+ T & I (@ A b AAIEH; 1450°CH 1470°C %A% N & At
it (C R d) A AGEE BH 5 1490°C A R RE i S22 3B WPIRES s 1510°C HUFE S o 4B B . ] LA HH7E 1410°C~1510°C
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Figure 3. Optical images of the samples
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Figure 4. XRD patterns of synthesized sample
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NTIRFAFRREE N A BBy, FATER av v e e, XHRET X SHZATEHE, &
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3.3. #MmAY SEM FRAE
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AT A FE S a FIWTTH U NRR R, SRTE B AE KT R, EmAEE R FES b IR
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GERMPE R, T EAERAS S MRHE.
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Figure 5. SEM patterns of samples synthesized at different
temperature
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4EPRN, 1M 203 cm™ HBLIRHIEIE A M-O 5S4 1EE, M 23514 Na Al Al X SEEAE ISR H A8, 0%
S v O LU AR, UERA T Z A5 R S SRR . EHEPT LAY 5.0 GPa. 1450°C 414 & U i

DOI: 10.12677/ms.2023.1312113 1021 FeR


https://doi.org/10.12677/ms.2023.1312113

MR 45

700

SRR (a.u.)

T T T T T T T T T T
200 400 600 800 1000 1200

W Cem™)
Figure 6. FTRS spectra of sample
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