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BHRMARER b, b-1, b-2, b-3, b-4, i€ % Raman Xi%,
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(b) B 10. 8g MgO #1 131. 0g HsBOs & T 400mL 7k, FEH A B WA B A LR, ik
& B3 8 /hat, AL I, IE Y A E 298K,

RRRSHAFE B

(b-1) 298K T, [5] 10mL b ¥ R 1870 3. 8mL H.O, HHIE A,

(b-2) 298K T, Ia] 10mL b ¥ H Z &M 18. 4mL H.0, HEHIB A5,

FRAL IR B A R I W

(b-3) 298K F, 16 20mL b P BE N 0. SmLAES LR, MPHHAE, Bt 4 SHbT
FLBRMER,

(b-4) 298K T, ] 20mL b P Z @M 1. 2mL {E S0 AR, BRSNS, BT 4 SWebid
LB E R
1.3 S

Bk A HERE - SELMEE"Y, S8 FHARE Na-EDTA BRHITHE AR,
1.4 L 2§

pH BREEit: PHS-10A & (M7 VL5 LB 2R ), 231 BB e R A0 232 RUH SRR (L IE
FHEERT), B AR rh B B TR E N,

Raman J6i%{Y: SPEX1403, /8 Pyrex I EAFEBHS, EETHEAREK
514. 5nm, T 200mW ,
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2.1 AWBRSIMAKBRBERBERL Raman il
ANWER B T A KR X H BB E pH 4L H I T3 1, Raman Jbil i W5 3 K K
WMEREIITE 2.

®1 BEEERN pH BAMUEESTER
Table 1 Chemical Analysis (wt% ) and pH of Solutions

concentration / wt%

No. pH B0 % Mg )% M0, % B203/Mg0 / (mol /mol)
b 6. 26 13.36 1. 14 1.89 4.09: 1
b-1 6. 68 9.93 0.84 1.40 4.11:1
b-2 7.32 5.03 0.43 0.71 4.10: 1
b-3 5.96 12. 01 1. 12 1.49 4.67:1
b-4 5.63 9. 88 1. 10 1. 15 4,.97: 1

KEBMBREWBRAAN : aB:0s + BMO + cH:0(M =Li, Na, K, Ca, Mg--), WBREEILTEK TS
BHSLBEMEREUT R :
aB.0; - ngO + 2HCl + 2H.0 = 2H:;BO; + MgClz + (a - 1)8203 ¢ (b - I)Mgo
R, BT b R PEBMER b-3, b-4 B, BHH 2mol WM A 1mol L1
AEACEK, BREEBRFIHEETETHEAD, BRAPEANEEFERMAARX, A=84=
W5 E AL B BE R L K
MR 2 PERTLUEER, L RMEABHH THE B MARE M pH H 2 1k, HAFERRR
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Table 2 Observed Frequencies of Raman Spectra of Solutions

b b-1 b-2 b-3 b-4 assigment
1643m 1648w 8(H-0-H)
1617m 1620m 1619w 1625w 8(H-0-H)
1598w 1601w 8(H-0-H)

1477w '
1368w
1344w
1308w
1179w 1184w 8(B-0-H)
1104w 8(B-0-H)
995w 997w [B;0:(OH).] -
964w [BsO,(OH)s]*-
915w 915w [Bs0s(OH).1"-
872vs 873vs 871s 872vs 872vs B(OH);
836w
801w
770w 765w 760m 758bm [BsOs(OH)4] -
755w [B(OH).]"-
700w 691w 700w [BsOs(OH).J*-
627m 621w 621bm 625w [BsO;(OH)s]*-
616m 609bm 613bm [B4Os(OH)4]*-
603m 605bw 605bm 606bm [B;0:(0H).] -
565w 565w 565w [BsOs(OH).1*-
526m 526w 525m 526m [Bs0s(OH).1 -
482w 481w 488w [B:0s(OH).]1-
471w
450w 457w [B:s03(0OH)4] -
424w 430w 417w 424w [B30:(0H).] -

b = broad, m = middle, s = strong, v = very, w = weak

AEVABRTL, MARKE 7 Raman FIEBEREREENESEFHMER LK, 5
Mayal®! #1 Maeda!®! P45 REATHLR, TTLAIAN: 424 ~430cm™!, 450 ~458cm™', 481 ~482
comn!, 603 ~606cm™!, 995 ~997cm "' & [B:0;(OH) ] IR ZNIHE,; 565cm™", 609 ~616cm™!,
691 ~700cm ™' & [B:Os(OH).]* M3 IM K, 525 ~526cm-!, 760 ~770cm~', 915cm-' K
[BsOs(OH) «] - BIRBNAAR; 621 ~ 627cm ™' K [B:0:(OH) 6] 2~ H¥R B 45 #; B(OH) s 2+ F KR 3h
R 871 ~873em™! IR EZ TiRF; EHBEEHME [B(OH).] - HIRSIAENY 750 ~ 755
em™', 5HM AR B FARFE 760 ~ 770cm ' REK, =WEEHAE T 603 ~ 606cm ',
PO AR BB F 609 ~ 616cm ™' FI75 i AL A B T 4F1E 1% 620 ~ 627cm ™' W IRIEAR 5 K 43+
Hale

AR EMER, B.0; 5 MgO BE/RILBIHRIE 4: 1, TZEEMBOLIE S &K Wl 2 AWK
ACER B F R HFAE 0 . 76 B ART AR L, A\ THE P 7ol AR A MR EMGFFE, EBBF
ANHERFABFIRLERAESBRNER LR ENTH, N =HERRE T,

[B:Os(OH).:]*~ < [Bs012(0OH)4]*" (chains) or [BsO:3(OH):]*" (network)
= [BsO0s(OH)«] - + [B305(0H).]"-
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KBEBF, BROSHMEKENBEEVEEFSEF(RAERAMEHAAHERAR
F Raman $$F SR TIH B . STHFIEM b T b-1, b-2 ke, BB BB A, MK EZH %
%, pHIEEFA . AMAMAWMERMEARABE FRETIMBRL, FF{EE 526, 620, 765,
915cm ' MW HFHH EER

B507(OH)52' + 2H.0 => B405(OH)42— + 2B(OH)3 (1)
B607(OH)52— + H,0 = 2B303(OH)4_ (2)
Bs0s(OH).~ + 3H.0 = B;0:(0H).™ + 2B(0H); (3)

e ZHEAREE T TABERAE FHMRMKEMNAED G, FHAFIE R
EiEFAZEZAYE, NHEARAE 7 FEBRmERNE, FE Al =MaikflEFA
586 DO AU B R R BRI, A MR FE, LB 610, 700em”! HAEIEH F
W3, FE b2 WP EINK 609cm ™', B(OH)  FFIEIE 755cm " HBLH IR, T B8R M B3R B,
B(OH). ##fiE#% 755cm ™' &K, RAEZWKHHAM LW AR AR FHFMEIE 765cm ' AR £
B(OH). WIFFIEM,

BRI, F R T

BsOs(OH)4' + HO + OH = B4Os(0H)4z' + B(OH)3 (4)
B;0;(OH),~ + B(OH); + OH - = B.0s(0OH).2- + 2H,0 (5)
B(OH)J + OH™ = B(OH)4- (6)

EHERABEFARECELRMARPE TS THRE, HIEE—ERFERTE K
HEGT, B TFEEEKER K, 1000cm ! ~ 1650cm ' #£# + 4 H-O-H 7 B-O-H #RsHig L HE
HE .

2.2 WRERSE RN/ E R HER % RY Raman Y%

T R B 3 M AN 7K I8 W B L PR BRI MK b-3, b-4 &9 Raman J6il i 4R R4 4 H B 4 25 T
%2

SRABTFAEBBRFHEENHERAEFHNEFERERCAEREH, BEENESERAET
ARTREERENHMEATRRE FHREFE. b3, b-4 BEH b MMM, MALER
JER LA RRBRIE AT I AT, WP ER FHEZUAK, BTl b, b-3, b-4 Bt THE
FEERBHEAAMARPEE FHUEEE, RAABRBRY=-HERABE FMAMEARHAETF
FI R 1 1% 605, 627cm !, FL A S B FA 2 F4#1E 4 526, 760cm ' SR AR . X IF A E G i
BAE% X- SR RS RMIEDI, EREANASWREL NS ZHNHARERWATLLE S,
£ MgO-B.0s-MgCL-H.0 A &1, B MeCL R ESEF A TEREMEE B FHFEmN H
ATEBE-, KB Db BERBRENRABR FEFEEMETIRERMKAM b2 E, XARN
R =AML E F RS, B THEESERIN 609cm ' BTG, ZIBRAERE
JEHT B E A X- SRR AT ST L2504, S5 R R0 R,

BRALYR b-3 F1 b-4 MR BRME LU BR R S R K AV b MBS A 38, AR TN ARHE T
E A=A Tk, RERN (4), (5), (6) TR, MZFHEFREYM, b-3,
b-4 ¥ A9 PO 5 B B B F Raman $$F 1% 616cm ' FEZ A 55, HEAFMEMEAR LA K, il =
S BC B B FAF1E % 603 ~ 606cm =",  PUBH 4 HL B B F4FAE 4% 609 ~ 613cm ™' FIAWEB AR T
FFE#E 620 ~627cm ! WEREE A S X4, HEE MM RIANR T IEH KRR, ZHai
B FERERGTHOHANHR MERMEAEHE FRERSER=ZMERHAET, B
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HEERAE TREERARAFBBHEAZHEE,

MEL&HT, BT H* 55 OH B AL, f#48 1000cm ™' ~ 1650cm ~' [6]#9 H-O-H #1 B-O-H #Y
W ER S E BIH K

e AR R R K AR, AR RS T2 RIAHEE ML, SERERE M (pH H)
BHRKER BB LMT A AT TEE R B 70 A B B T 8 iR B TE Bt
ZET, UBERMEETAUBERE, AN, REENESBRHETAMNTEREMALNAR
FRBEFE AREHSASMEARDS AN AMEREN, LHEFRENBWE BERPHT
G MUMERLTEEERMBELAGTAEATE R, FEHASMRLETR S, WRLT
YITRAN S KK SR, kKRE, pHAEX, MASKHKTHEFIESEROEETX
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Raman Spectroscopy of Supersaturated Solution of
Magnesium Borate during Dilution and Acidification

JIA Yong-Zhong GAO Shi-Yang XIA Shu-Ping ZHOU Yuan
( Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008)

Supersaturated aqueous solution of magnesium borate, and its acidized solutions with azeotropic
hydrochloric acid, and its diluted solutions with water have been recorded by Raman spectroscopy.
The results showed that there exist various polyborate anions in the supersaturated aqueous solutions.
The transformations of polyborate ions would be happened in these solutions. Assignments of the
recorded frequencies of the borate aqueous solution were given. Boron containing, cation containing
and pH of solution are mainly effective on the formations of polyborate anions. Interaction mechanism

of polyborate ions in supersaturated solution was discussed.

Keywords: Raman spectroscopy magnesium borate supersaturated solution

polyborate ion



