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Abstract

Rare-earth phosphate materials have unique properties that are superior to other materials in
terms of light, electricity, magnetism and so on. In this article, LaPO4 powders were synthesized by
water/alcohol solvothermal method. When water/ethylalcohol mixed liquor chosen as solvent,
120°C heating temperature could achieve the synthesis condition of LaP0O, with monoclinic phase
structure, which was lower than that of traditional hydrothermal method. The morphology, phase
and vibration mode of LaP0O4 were investigated by XRD, SEM, FT-IR and Roman spectrum analysis.
In the water/ethylalcohol system, as the water content decreased, the morphology of the powder
changed from rod-like to short-rod-shaped particles. And, various vibration modes of LaP0, were
identified in vibration spectroscopy.
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1. 5|18

B LRERR LT e M. BESESS N Z AR R e bk Re . R, BoR. (5 BArEE
TR PR I 222 W AN T A S 1] [2] [3] [4]. L smesi A & B RIF5uhe . kgt
EE T RNV A — RYVERIERE, AN R ANE B A FE B TReR, Hrp 4f
HFHIES NI AT RES, XM REMEEHA —MARIS a2 R ORI e E e, 7]
H4 LAy FABM 1255 T R A L

T LR 2R R LB R RIOHI & TEARF, RETMINITERA R, A4k, Bk, Bk
Ry FEHEIRFGURE E[S] [6], X FRIIAF B 6 & ik v] 52 m RO S . K RGERNE R Bk 2 5 H
(i & 78, SCHRAR B, Z I SR FH B Y5 Rl 1% 38 1) U0V V2 1) 4% I B R LA N T MRS, e dd K
PINFAEE 150°C~190°CLRIR G /S J7 AT R A ARAR , 13 B A RARBERR 7], 5K 25N RH B/ & TR
BVEW, MBGEEZE 150°C [8]: FMAS K/ —FIRAER T H % 15 B, FEmAE
18°C [9]: Yang % A\#& tH (197 A A il 25 B R i Sk Ok A4, TR INFAZE 400°C SEHLZS J7 AH 1) B A AH 25 14
HAR[10],

A FE R SR FH KB TR B 7 AT 2%, SR XS R AT SHE S A BTSRRI AR R 25 8 B, 431
i BT (SEMYXTFE i O TE AT 2o b, 008 T AN RIVE R L EE S T2 280, Wikl TESRMs s itk
T A5 N RERR 2L /0 6l AR 2 i AT T AR A

2. IWEHE
2.1. KmblE

FRECE T4 1.5 mmol + /K& R AN A543 1.5 mmol ASERHA, &I — 1+ /K & B A 4l 1
s LB AR 25 73 VA AE 20 mL RS AT, A5 5 & BRI B A B T B pE 8 B (IRE#HI7E 40°C),
) OIS AR SRV, R IR R R B RN RS, TRONE AR, WE IR 120C, R
W12 h, FERMSEA RMEAEE, BRMEIH, MNP ECE =T e Bk, REH S
BESE T TR AT A 6 hy IR 60°CHIT AN, SR)5H I AT BE sk ik . o, BEgR 5.
WAKBCLE S InFGR I 1.
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Table 1. Processing parameters of samples

=1 TREENIZESH

B 5 gl [ia4
sl KIZ B 1:1
s2 IKIZ = 1:1
83 IKIZ B 4:1
S4 IKIZ 3:2
85 KIZ 2:3
S6 IKIZ 1:4

2.2. HRTRIE

K HA B A R EF= 1) XRD-6100 AL X SHERATHAL, XHRFESH TV PIAE 4 5000 . X 5
LRATHHIRIE 2 fLE N 40.0 KV, TR A E N 10°~70°,

K B A H LS AR 2 7 (1 S-4800 B v37 M AR T Ak, XHAREEAT RIEIME . 6
FH B2 328 38 FBOR A% 3CM 30,000 x~80,000 x (S, MHEEHE N 3 kV ~30 kV (0.1 kV).

SR FH 55 [ #A e J2 i 1A 2% 22 7] ¥ NICOLET 5700 Y7 2T AME A, HEWTRE AL 4k . I e Yl
90 em '~45,000 cm™'. K fHiEE Horiba JobinYvon 24 & [ LabRAM HRS800 HU 47 2 AL, /44 45
FIdL 5y VLN 50 cm™'~1300 cm ™',

3. HRR
3.1. AR HH R0

S1 Al S2 SRHF/K/MELLBIEE 1:1, IIHCH 120°C, ANFEZEEHEERIFEAR, 508 BN LR,
GG 1 AT, S1ELGEZRM T, SRR BE BRI AAE, 75 20 4 26.86°. 29.36°. 31.16° i
WELT AT, HAAFEAL B SRR RATH R LaPO4(35-073 )R EIE A MY &, R BA A
JTAHEE R . E S2 HIPRE R, 7E 20 04 21.58°, 28.72° 31T B T ATS 06, HA AL E Shruek R AT
SR LaPO4(04-0635)HIRFAEIE N B AHM) &, R UIFE i BA RARHHA (A 1),

SEEG R, K/ R I BGETE I RIRE Y 120°C BT 45 S F0E 145 56 BB (0 e RO BERRHE, PR T
IR K/ 2 R TS RHEER, NSREAERIPENE S AR, LRk E N T8C, 42
B 5 R 197°C

——LaPO,(04-0635)
——LaP0,(35-0731)
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Figure 1. The XRD spectra of S1 and S2
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Bl 2 AR K /BERC L R B XRD W3t . PR rh, w6k S S IRV HE AT b, AR S S3 7E 20 N
19.82°, 28.64°, 30.94°Fffir HIL 7 —LEf7it0s; S4 78 20 2 20.2° 28.9°. 31.4°Fhifm B | — Leqi7 0
S5 1£ 20 4 20.36° 28.84°, 31.3° P I | —LEfiTsfIE; S6 £ 20 Jy 19°, 28.74°, 3116 KT Il 7 —
SEAT I X AT SR UG (1 A FE AL B A S AR MR R AT R LaPO4(04-0635) IAFIEE AR A, PP R
P25 B AR 1 SRR S5 o 1X 7R B 5O K/ T BL AN RE R B IR 48 1 R A o (EDRAT 4EUL SR, B bR s
TR T B B R AR T oA, Ul B BE A AR VA R O IR SR, R RS IR B T AR RS
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Figure 2. The XRD spectra of S3-S6 with different solution proportions
2. REFAFIBCELT S3~S6 # XRD [l

XRD A7 55 U R 58 B AE — 8 FRFE b S Bt SR AR B TIOW I 35t TR Lo 45 P EAT TSR AL, an 4] 3 i
S3 FRBERGEL A, KK Z 29 300 nm, FEELIN 20 nm; S4 SR BB SK BT, 2975 200 nm,
TEEEMARAE, £905 10 nm; S5 FORFEIE IR AL R A5y, K2 CAmBURDIRE AL S6 BURDIR M A 51
N, HEBGELE, B HIBIRIS, B PR R .

[S48605 0KkV.79mm x50,k SE)

Figure 3. The SEM pictures of S3-S6 with different solution proportions
& 3. TEIAFIBCEL T S3~S6 1AM ER A

TEAFEFIEC L N RA TIRSEAR, FER KN LaPO, diia i AL K2 ANk gz th], B
H,PO,*™" — PO, +nH" (1)

La*+PO,”” — LaPO, )
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M FEL B ST A0 1 ) E AT LA HY AT v KO P A0 0 T 0 R i S R E T R R Y P LT
H PO ™ B FIIRIE, £ LRERIERAR . KE B miT, WS HURERE, W RN O-H (&
B, H'H PO KB, POS B FHIMKIEEAR, LaPO, b AEKIEERAR, HFIF LaPO, Sk
—HEIT IR, AT B PR ERR B B R s (R SRR R L KA RN, AR A HORE
BAG, WK R O-H (BB %, PO, BT IR, LaPO, miAMIAEKHEEREI, &
HT- LaPO, A IF A — 477 1o AR K v B 2 .

33. LT ZEH T LaPO, FRahHiE

LA S3 Mfil, Swtiil & B3 B R B R S G 34T . @I XRD A el 1, FESE TR ARE I E
FEER, HEBARZEEEEN PyUn, , BANSBEFEHE A LaPO, 40 T ZE I Mullica 25 A& XN
54 28 U THI A4 22 TR DU TR IR (142 O A P AR T J ), La Ji 14k F H 9 AN AR TR i) 2 iR 11
TR £) PO, DY T A 7 2 A2 Y L2 390 cm '~1100 cm ™', 45 & PG AN SCBRELE 7047, 4% LaPO,
o R PO, DU TIAHR SN 1073 ecm™ . 1065 em™'v 1055 cm™ A1 1025 cm ™' &LH O-P-O B4 SO0 B
4i¥RZ, 991 em ' Hl 967cm ! b O-P-O JEMFE N BRI AEIRENHE, 619 cm™'s 589 cm™'. 571 em '\ 559 cm™!
M 537 cm™ kb O-P SN FRES #H4RS), 466 cm™'. 413 cm™'y 395 cm™' A O-P-O %R HifRE), W 4. 2
] 4% 1) LaPO, 4z 2 A8S 5 SCHRBIE S A — 8, W5 (i Fs 163 HLTE 80 em™'~390 em™ (HEATEL .
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Figure 4. The Raman spectrum of S3
Bl 4. #& S3 MR8k

MNFEL S epm] R SIURE it 7K LAV B 7K R K P T 3UAPFE o 76 1641 cm ' I H B R AE it A 740 45
7K O-H JE 125 il HR 20y 1 51 12 (1R Bl 0 , R WA UEe e 52 59 7E 3440 om ' PRHT H BURE S 2 THD A0 LR B /K (9-OH
(B AR R AR IR D74 3R 3N . 620 om ' AbHOFRBNIEXT RiAE PO, PUTHIA K0 BRIP4 IR S, 1M
f£1020 om ' AFOFRBYIERT R FE PO, DU AR X AR AR AR S, o 10200m™ Kb i) 16 3 24 992
em '\ 1063 em ' Al 1093 em ' =AM, XA T PO, PUEIARY O-P S A — SR F 80K, K
LIRS LA AU LM . 7E 620 om ! ARARENIE A PO, DU A IR FRIEIR B . 547 em ' Kb iR B) I
T 0-P-0 MEHiRANM SN . SN RANERINE, 51T Pk 4 S IRNEFG R MG —, X
ESAIHEERINGL
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Figure 5. The infrared spectroscopy of S3
& 5. & S3 LIIMIE
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IR EZ, £ 120°C T Dl 46 Y se B 45 W RS E &S R LaPOys K/ REREVET, To
VRAE R B ) % L SRR BRI . AN [FITC L A 7K/ ST 000 P W B R Sl O D AR B e AN K, (B REAE S

BN, GURERZEAE ERRR, It T ARG, BRI BRI R, IR/
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