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Fig. 1 Crystallization path of the brine after adding mirabilite during solar evaporation
----- 25°C FHBMERE; —25°C ARMEE.
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IR oHE T T80/NT 1.00 291k FIRE 100.00g ERBKELSHEE . BEHH
0.05mol/L 43K " HEEMEE (pH = 4.00/20°c) F10.025mol/L B — &5 +0.025
mol/L BEEE 9N (oH == 6.88/20°C) #E{TMIE.
2. $#ER-pH BEHER
%2 BEWMREEKNEER-PH EeEg

Tab. 2 Results of hydrochloric acid-pH titration curve of the concentrated brine

contzining high borate

KRKRGERE K ALARE K
5 HCI 1/L HCl 1/L
mo mo
(m) | PH ozt | (my | P | e

0 0.00 5.70 0.000 0.00 5.08 0.0000
1 0.40 - 5.54 0.118 1.00 4.98 0.152
2 0.80 5.40 0.236 2.00 4.84 0.305
3 1.00 5.01 0.472 3.00 4.67 0.457
4 2.40 4.64 0.707 $4.00 4.146 0.610
5 3.00 4,18 0.884 5.00 4.16 0.762
6 3.60 3.77 1.060 6.00 3.78 0.914
7 4.00 3.43 1.178 7.00 3.29 1.067
8 4.20 3.24 1.237 3.00 2.82 1.219
9 4.40 3.08 1.296 9.00 2.44 1.371
10 4.60 3.00 1.355 9,25 2.37 1.410
11 4.80 2.93 1.414 9.50 2.72 1.448
12 5.00 2.90 1.473 10.00 2.93 1.524
13 5.20 2.92 1.532 10.50 3.01 1.600
14 5.40 2.98 1.591 11.00 3.01 1.676
15 5.60 3.00 1.649 12.00 2.95 1.829
16 5.80 3.00 1.708 12.50 2.84 1.905
17 6.00 3.00 1.767 13.00 2.64 1.981
18 6.20 3.00 1.826 13.50 1.92 2.057
19 6.40 2.95 1.885 13.55 1.48 2.065
20 6.80 2.93 2.003
21 7.00 2.05 2.062
22 7.10 0.88 2.091

SRR KN RER-pH BELARILE 2, AB/BLHNELSHREE B AW D)L
AF BT R, HER D SRR S A RREAFFT LR ik, D AN R Z
TE SR A% o

3. T Bk E LR

RGBT RA, MERRPEEESHARRUNMELHE TER, I M.
B e % T AE /K S R R Y R PO AR R AT T e B N BRI L. G A%
ANFETELAE FAKERPRUS EFEALFRN G, ZRIERTZEESH
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38,0, - 7TH,0 + 2MgO - 2B,0, - MgCl, - l4H,O%, S &Mk G mkHEZRERA
SR AT B £ kg A (2MgO - 3B,0; - 15H,0), MgO - 2B,0, « 9H,0,MgO - 3B,0; -
7H,0 1 2MgO - 2B,0, + MgCl, « 14H,0%"5  RATANTE & & Bk 48 £ A P OB B 48 7]
RBEUMNMBRE, AEREDECEESNSRMERENEREE,

M2 W] I, & BIR 46 4 o B AL - o T
WE BRI B3 TR YA E A AR
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5.70 FFia,FEE AL ER R W, A oH
BHS B TREIB A, XRFHR/IME. B
AB FRIBRPAREEEANWEBRIES
HERRL, RN TR
H, BERBENELIR. RNGFETES
A%

2MgO - nB,0, + 2HCI

—>Mg [ H(B,.0:a 1) 12 + MgCl, (1)

Mg[ H(B,;,0:41) 1, -+ 2HCI

O i 1
—>2Hy(B220s041) + MgCl, (@ lMuchMzo-zB:Oa g
Ao BERER X n=3, RMER
. ey e — N M2 SEREORER-pH i
SRMEGEE —RIRERS, ThgagaT 00 OTREER-eE HEh
. Fig. 2 Hydrochloric acid—pH titration curve
iR IR RN

of the brine containing borate

MH,(B;,0.,11) + WH,0-—>NH,B,0; (3) ORAKMHA T X AR,
RGP, Y0 =38, M=2, W=1, N=3, &%, XF, 4L AB Ly pH {4
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4. ERITH

TE LR M R RO e i L 347 DA RS BT, 100.00g & 5.81%B,0, R Ma3h i th
B,O, HUEE/R¥N 5.81/69.62 = 0.0835 EE/Ro WEF4EDIRNERBR (Nhsal
0.03ml) % 6.77ml, HERIKEE 12.30mol/L (43 — S FHE R E SR/
WG, AUBCLEERBBRNAR) . SHKrhiMiki R NA LR HCl BRI
2 6.77 X 12.30/1000 = 0.0833EE/Ro ML T Muci:Ma,o, = 1:1, X—EEREH, K
ik K rh RO AL DI PO R B (MgO - 2B,0)) MILASIEREE. XBEHEH"&E
GRS EE, RER KR OMRBR AR TR MgBO, X—HRE, WRHERAE n =
DB EE A EGERBERA =2 X—EWNERo

5. SERIRE

FREUA Brai MgCl, » 6H,0 T EHEMAR, MA—ERHOOL HBO:, ¥z
ﬁ@%FMA%%ﬁ(%A@O2BOtﬂmﬁﬁﬁmrkopEﬁﬂ%ﬁﬁTﬁ%ﬁz
56 & IR BT 18, TE IR BEIR, MR G ST AR B o FIIREE % 12.28mol/L £
HEETIZARBE (LKA 6.11% MgB,O,, 29.31%MgCl, Rl 64.58% H,0)¢ pH
WE, ERITE 20 B2 WA RBZKN oH HEMBSKARBFLEXOEREA F—
Ho SHAK, RAWERST MgO-B,0,(1:2)-MgCl,-H,0 k% 40°C e H2E P 4%
ARFT O R R B, & R KA E R AN T, —E NN R SRR S ERER
LEEIAN B FERAMTHEIE MgO - 3B,0. - TH,0, BEF —FEmEs (44 45
BH), BRMAFER% 2MgO - 2B,0, - MgCl, - 14H,0, HIRDEZRMBEL (MO -
2B,0; - YH,0)™ 5B H o

=, Bl FR K
FEA MR AW K &R B H KRS A ED, AN HE AN
PO » BAIRE 00 ch R B BB X B TR T B T T B %
I The A N )k
Na*,K*,Mg?*/Cl7,80i"-H,0 AICIKE 25°C SE 5 HE BV R0 e B v 8 BE 3
PERIBRER SR R B AR 2L Eh W I K K R R LR 5 R BRI, Sk g3k i pd /Kb i §
MEEL SR ED (0.1—0.15% )0 ZRBFEMKIRIOEMBELD, ERMEL (MO -

wﬁyﬂmwﬂmzﬁ%%6<mm-wﬁw7%m® MEBEES, WA X

RRR AR X b R 2 U BB e e, (X WE A MgO - B0, H
H |
MBzoa/MMgO =n (5)
XEMIBRES FH, 0 LR 1, 288 3%
FRLAE 3 A R L e B, T B B T RS R T B S T TR S F R A, D
Zvc—zy,c~o (6)

Kooy B C, REE § MIRE TR BERREE, m 0 S THOR2E80 »; A €5 %
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Wi g Wt | Wit | Wt Wem "
Lit Na* Kt Mg?* Cl~ SO;~ B,O;

A Weit, Wyat, -+, Wao, ﬁ%%ﬂfti@%ﬂmﬂ%*ﬁméﬂﬁ%%i, Lit,Na*, .. .,B,0. 4y
BIFRX SR FRRE; 0 oRPERBET B0, FEHEEE

EEFHXOTIEPROEENE Na*, H(DRBEFR TR RSN R
B REEGEN IR &' Wyt OISR 0o MK B0, RUSEHESE 0 4y
5124 1 (MgO - B,0,), 2(MgO - 2B,0,) 1 3(MgO - 3B,0,) b}, T NTT (7)) i@ H &b
IS Eo

7 3B H A AR X 0T A EIA I K R2 e R B R 48 K H BRI B X B Eh S R o
RFENRESE (), Yo=1HKKPRCERI AN, BHE NaCl &EEK
324%; ffin=3 Hpg/KduKEBEAFEITLNE NaCl &84 —2.76%, X B REAR
Ao R n =28, MFB(HREXFTHAHTHN NaCl UERE —0.38%0 X—
ERERDEZN. WEARSEBEZZETANEHT OITIRES HEM I 7T L, sk
£ 0 T AR 3R 30 1 K ch A 234 45 2R, T R R T BE A AR 05 3K RO BRPA B RR B (MO -
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CHEMISTRY OF BORATE IN SALT LAKE BRINE
VIII. THE FORM OF BORATE EXISTING IN CONCENTRATED
BRINE AND ITS EXPRESSION

Gao Shiyang  Wang Jianzhong  Xia Shuping

(Qinghai Institute of Salt Lake, Academia Sinice, Xiuing)

Shi Qizhen

(Lanzhor University)

AsBstrACT

The concentrated brine containing abundant borate and formed during spontaneous cvapo-
ration and the form of borate existing in concentrated brine were studied by hydrochloric
acid-pH titration. The quantitative calculation of titration after the qualitative explanation of
pH titration curve was made. It comes to the conclusion that the borate existing in the brine is
in comprehensive statistic form of tetraborate B,sQ:(OH)4 -,

During spontaneous cvaporation of brine the mirabilite is dissolved in general, the borate
does not precipitate as solid phase. The composition of each concentrated brine is measured
and the calculation of salt-formation is made by species paired equation. Based on the calcula-
tion results mentioned above, it may be considered that the form of borate existing in salt lake
brine can be expressed as a comprehensive statistical form of tetraborate, such as MgO-2B,0s.




