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Table 1l Chemical compostion o microcline used the experiment( wt %)

S0, Al,03 K0 C0 MgO Fe;03
66.52 17.29 9.58 0.74 0.11 1.22 99.22
()
2 (mg/L)
Table 2 Chemical composition of formation water used for the experiment from Tarim basn (mg/L)
/'m g Al Na Ca Mg Ni \% Fe
TZ43 3732 3737 G 12.11 5.38 33991 5132 781 0.78 3.37 0.17
4.02) ;h20nL 2 nol/L Nad (pH HA 2.1.1 Nad
3.97) ;i 20mL  0.05nol/L 2mol/ LNadl Nad ,
(pH 4.05, 25 ( 3) 100 1.40 my/L
ml);j 20mL  0.05nol/L 2 mol/L Nadl 140 4.00 mg/L KMg
(pH 6. 16, 24 Al 4.59 my/L 5.96
) my/L ,Ca 5.57 mg/L 7.87 my/L
1.2 K 13.37 my/L 5.40 my/L Mg
0.2g 10 Kharaka ,
,100 140 , MgCHsC00* ,
100 : CaCH;C00 ™ 71
100 2.1.2 Nadl
140 Nad ,
2nmol/ L Nad ( 3) 100 140
; 4,10 /L 4.82 mg/L Fe V Mg
, , S|
, 7.96 my/L 25.3mg/L Al 16.95 mg/
(ICP—AES) L 18.34 my/L ,Ca 10. 88 my/ L
13.41 mg/L Fe 15. 30mgy/ L 10.
) 10 mg/L
100 140 3 ,
2.1 NaC 2.1.3
NaCl , ( Nad :
3) 100 0.31 ng 140 5. K Ca K
92 mg K , 100 11.35pg/g, 140 5.10p g/ g,Ca
Al 2.81 my/L 4.30 my/L ,Ca 48.700 g/ g 31.40ud/ g Nad
3.12my/L 5.34 mg/L K ,
18.83 my/L 6. 29 my/L Al LAl 100 7.7849/ g
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Table 3 Experimental data of microdine in NaCl solution at different temperatures
(gL, Hd9
pH
/ 9 Al K Ca Mg Ni \Y Fe Na
/g
NO.1| 100 Nadl 6.20| 0.3 <2 2.81 | 18.83 | 3.12 0.2 048 | 2,097 | <0.1
NO.2| 100 | Nad + 3.03| 1.40 <2 459 | 13.37 | 557 | 0.63 | 0.32 | 1.92 0.4
_ <2 5.41 | 1.15 | 6.05 | 0.52 | 0.49 2.8 0.11
NO.3| 100 Nad +0il | 6.20 0.0
476 | 3.95 | 11.35 | 4.7 | 4.73 0.8 4.12 | 8.49 226
, <2 7.69 7.6 7.03 0.7 0.56 | 3.08 | 2.15
NO.4| 100 |NaQ + +0l| 3.03| 4.19
854 | 778 | 1473 | 67.7 | 8.02 | 0.69 | 3.85 | 12.6 805
NO.5| 140 Nadl 6.20| 59 <2 4.3 6.20 | 534 | 044 | 028 | 2.26 | 0.24
NO.6[ 140 | Nad + 3.03| 4.00 <2 5.96 5.4 787 | 061 | 051 | 3.17 | 0.45
_ <2 4.7 9.04 [ 7.31 [ 0.47 | 0.49 2.3 1.21
NO.7| 140 Nad +Gil | 6.20| 5.80
4.66 | 2.87 5.1 31.4 [ 244 | 066 | 3.2 5 79.9
_ <2 8.21 [ 2137 | 57 [ 054 | 0.75 3.1 3.41
NO.8| 140 |Nad + +0l| 3.03| 4.60
51 | 18.02 | 21.49 | 83.6 | 8.19 | 2.18 | 6.84 | 23.7 983
NO.9| 100 5.97| 0.60 8.17 | 5.46 | 1436 | 5282 780 0.67 | 414 | 0.28
NO.10[ 100 | Nad + 1.30  4.10 7.96  16.95 13.57 10.88 1.1 0.49 297 | 153
NO.11{ 140 5.97 _ 0.60 9.1 4.49 1474 5235 761 0.64 3.69 | 0.12
NO.12| 140 | Nad + 1.30 4.8 25.29  18.34 17.21 13.41 1.1 0.61 273 | 101
NO.13[ 100 | Nad + 4.02 <1 4.10 7.8 4.8 0.1 0.3 <0.3 | <0.3
NO. 14| 100 Nadl 3.97 <1 3.8 8.0 3.6 <0.1 0.4 <0.3 | <0.3
NO.15[ 100 | Nad + 4.05 4.3 10.3 1.8 2.6 0.4 0.6 0.3 8.0
NO.16[ 100 | Nad + 6.16 <1 4.4 13.0 2.8 <0.1 0.7 0.4 <0.3
140 18.02ug/g S , 8.54ugdg , K 13.37 mg/L 7.8
5.10ud g mg/ L 13.0 ng/L Ca b5.57mg/L 4.
2.2 8 mg/L 2.80 mg/L
, (2 Nad
Nad , Nad Nadl Nad PH
2.2.1 pH g
pH=4.05 4.30 nmg/L pH=1.30
pH pH 7.96 mg/L Al 10. 30 mg/L
8] 16.95 mg/L
Nad pH PH
pH 6.20 '
3.97 Al , 2.8lmyL Nad Nad PH
Nad , H
3.80myL; K ., 18.83 my P
L 8.0 mg/L ' '
(1) Nad
2.2.2
Nad .pH A H 4
100 P '
Nad ,pH )
H 3.03 4.02 PH ‘o Nad ’
P ' ' Nad .
6.14 pH 3.03 6.14
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Nad
, g Al Nad
Nad 9 1my/
L, Nad 9 4.3
mg/L, Al
Nad 3.8mg/L Nad
4.1 myL 10.3 my/L
Nad Nad 9
1myL, :
) g, 90,
Nad S|
[9]
, pH=<7
pH ,
—OH
, 9-0—-798 ,
’ ’ 0]
S0, 9 (OH) 4 ,
—OH
S " ” ,
Marley [
11 , -0~
. 90—
C 1] 1
90 ,
’ 2 7 1
[12]
OH <0  0—C=
0=C—OH | N/
2 [ +HO—S8i—OH—~ Si
0=C—OH | L
OH 0=C—0 =
1S -
OH ,S ’
S| 90,

; 906, ,
S| '
Nad , Al
Al Ca )
(2 pH 6
pH 6 Nadl
Nad ,
Nad Al Ca
Nad , K
Nad Al Ca 4.10 mg/L
4.80 my/L , Nad Al Ca
2.8lmy/L  3.12myL K Nad
18.83 mg/L , Nad 7.
80 mg/L
, Al Ca
2.3 A
Al :
Nad ,
Al
Nad AI
(
mg/L ) 100 ,
Al 5.41 mg/L, 3.95
my/L ; 140 , Al 4.70
my/L, 2.87my/L
Nad AI

A

8.21 my/L
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18.02 my/ L
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, Al
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Dissdlution o Microcline by Carboxylic Acids at Different
Temperatures and Complexing Reaction of Al Anion with
Car boxylic Acid in Aqueous Solution

XIANG Ting-sheng" CAl Chunfang® FU Huae'?
1(Department of Geochemigry, Yangtze University, Jingzhou, Hubei  434023)
2 (Key Lab o Oil & gas Resourcesand Exploration Technique,Minigry o Education, Jingzhou, Hubei 434023)
3( Ingitute of Gedogy and Geophysics, Chinese Academy o Sciences, Beijing 100029)

Abgract Bqeriments were performed to invedigate the dfects of nono-functional and bi-functional carboxylic acids on
microcline at different temperatures. The experimentd results are asfollows:

As temmperatures arises, the concentrations and nobility of Al , SO, and other components are enhanced to alow rapid
di sl ution of microclines.

At low pH, dislution of microclines control with pH. However , pH is probably not sgnificant under nmoderately
acidic conditions.

Date from these experiments indicate that oxalic and acetic acids reacting with microclines a different tenperatures can
enhance the olubility of Al and other cat ions and create secondary porosity , although oxaate has a much greater dfect than
acetate.

Although organic acids can enhance subgartialy the lubility of Al , organic aniorn-a uminum conyplexes prefer oil to
water. S the concentrations of Al in the oilfield waters are low.

Key words microcline, carboxylic acid, disolution, organic anion cormplex



