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Special Crystallization Behavior of Boron during Oilfield Brine Evaporation
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Abstract: Oilfield brine in Nanyishan district, Qinghai province, is high calcium and boron-containing brine sys-

tem. According to former research, crystallization behavior of boron in this system is very different from that of

high magnesium boron-containing brine systems. Boric acid can crystallize spontaneously without any external

reagent in this system. Our investigations reveal that the pH change is the key factor for this special crystalliza-

tion behavior of boron in this system.

Key words: oilfield brine; pH change; boric acid; evaporation

TR e i 1) R I o K TP A S R R B
U8 BA R A AN 02 e 21T R v B R
AR AL IS F2 BB R R W R R A R
47 K H P BAHEAT AH SCAIFITE 50 447, Bl H A R
oy S AU I S = R NE S S RPN VA S
IKGEIR MR DLARTE ) BR T/ HicER i v TR
ST AR I £ A1 [NaCaBsO(OH), - SHO ! 455 JL
EES IR ER M RIFSY 7 U i KO B A2 BB R
Ko HA “Hb R S8R AR ZBR G 98U 5, HL ki K 28
YR 5 T G e DR W i AR RO R A A AR &R X
Hl T Rt Wk — 20 & AN 325 £ s il R 25
fb2#,

Wik H #7.2009-03-23, W g didis H #1.2009-05-31,

AT 54 03 T 0L 15k R 4t 1
o B RNEG A BEESAR E AR B AA  TR T
WA LEL RO 27 BT SR TGS b IR 4
HUSCRRFF AR BT L 2R 4R SR 28 S BB 47 20T
ERLE W 500 R B DR K6 5 4 TR

AR5 h 1 1 2R 7 W7 Hh 4 G A0 9 —
Bl or AL A —— AR, R AE T AT T SNk 3 £ 6
BT, FRZE R LS STt 26 AR KR R
5 9K R 1) 4 B0 Lo ) o 9 O G
ARG | ok IR SR 56 151 PR R 2V T ) 4K 45 5
R AR BRI — PR G AT 2 VS0 9 45 2 SR
SHFA I MR A pH (5 S SR 26X LA AT i pH

K HRBRE I 4 (No.40673022) il 2 BHE SCHE TR 551 H (No.2006BABO9BO7) % 1)

IR AN, E-mail : driverlaoli@163.com

W AEH M, 0,29 2 WL OEIE A OETE T ) Il (R ) b K b R SE AR AE R AT



5 8

BT A B T K 28 e i P YRR R A AT M BT 5

1435

HERKERPEEHASSE

content of macro-constituents in oilfield brine
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Table 1
Items Na* K*
Concentration / (g- L™ 13.19 8.22

Caz+
18.08

Mg2+
0.66

NH,
1.53

Cl-
189.81
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3.13
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Table 2 Boron in liquid and solid phases during the first and the second evaporations

Density of liquid / Content of B,O; /

First evaporation

Density of liquid / Content of B,0;/

Second evaporation

(grem™) W% (grem”) wi%
1-1-L 1.2264 0.48 2-1-L 1.2496 0.73
1-1-S 0.045 2-1-S 0.66
1-2-L 1.3323 1.52 2-2-L. 1.3317 1.64
1-2-S 0.18 2-2-S 0.48
1-3-L. 1.3642 1.35 2-3-L 1.3576 1.42
1-3-S 8.63 2-3-S 8.77
1-4-L. 1.3875 1.11 2-4-L 1.3835 1.28
1-4-S, 2.56 2-4-S 11.08
1-4-S, 7.99

Note: (DFor symbol A-B-L or A-B-S, A refers to the sequence of the evaporation, B refers to the correlated separation step, L and S

short for liquid phase and solid phase, respectively(similarly hereinafter).

@Sample 1-4-S; and 1-4-S, relate to the selected morphological crystal and mixed crystal at the forth separation step of the first evap-

oration, respectively.
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A for sample 1-4-S,, solid phase crystallized at the forth step during the first evaporation

B for sample 2-3-S, solid phase crystallized at the third step during the second evaporation

C for sample 2-4-S, solid phase crystallized at the forth step during the second evaporation
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XRD patterns of solid phases crystallized from oilfield brine
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Table 3 Salt-marching result of correlated solid samples of the first and the second evaporations

samples

H;BO; NaCl KCl NH,CI1 MgCl,-6Hy, CaCl,-6Hy KCI-MgCl,-6Hy Total
1-4-82 14.19 28.95 1.63 2.99 — 4.87 46.25 98.88
2-3-S 15.58 36.31 35.07 3.20 0.062 6.12 — 96.34
2-4-S 19.68 28.22 41.78 2.34 0.56 5.25 — 97.83
Note: “—" means this salt does not exist in this sample
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Sample 3-5-S refers to solid phase crystallized at the fifth step

during the third evaporation
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Table 4 Salt-marching result of solid samples of the third evaporation

samples H;BO; NaCl KCl1

NH.,C1 MgCl,-6H,0 CaCl,-6H0 Total

3-5-S 6.29 44.80 38.44

1.36 1.09 6.07 98.05
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