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LR HT : 100mL+HL ],
SCRGAC RN T 25 A PR RE R B9 R T
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LHSB,, AR AE S S s A R sk 1,
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Table 1 Performance evaluation of foam

agents at room temperature

KM AR (%) Kifh(mL) PR (s)
A0S 0.8 1000 245
SLES 0.8 950 201
SDS 0.8 900 186
LAS 0.8 1100 180
AES 2.0 700 221
CAB 3.0 800 238
CAO 2.0 950 235
LHSB 2.0 750 268
LAB-35 2.0 700 204
CHSB 2.0 700 249
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Fig. 1 Performance evaluation of foam

agents at room temperature
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LHSB, FUL, & 5T 256 M AR A i 28 18 16 14 77 A
J3 AOS SLES .SDS . LAS .CAB .CAO L) }% LHSB,
3.2 EERFZFHTREFMABFMEETN

S S HOIR A S 180°C F IR BAAL 3h, 3K
TR EC IV, Wi FCE

SZEGHLH7 - 100mL K+ K5 +0. 25%XC

LB AE WL IR R 0. 25% g Fa i 7 XC,
JF BT R IR =R A B B SE B PP, SEanAs
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Table 2 Evaluation of high temperature

resistance of foam agents

. e Kol (mL) *EEE] (min)
HHEF
(%) =@ 180°C FiR 180°C
A0S 0.8 900 1000 70.00  17.68
SLES 0.8 900 900 89.00  43.00
sps 0.8 1000 1050  141.00  35.00
LAS 0.8 1100 1150 23.00 4.93
CAB 3.0 550 450 18.76 5.83
CAO 2.0 600 650 20.00 6.55
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Fig.2 Foaming capacity of foam

CAB CAO

agents at room temperature and 180°C
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Fig.3 Foaming capacity of foam agents

at room temperature and 180°C

M2 B 2 FIE 3 AfAE HOR R B KRR
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I TS P R = i RE AR A i 2R
TG PR, e Ho () = Fh SLES .CAO Fl CAB #E47
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R A8 R 2 IRV 4 90 5 TR R = AR R T B S
TR G5 5, Ve £ERA B 7 2 1 15 M7 SLES 5 1 B
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HPERE R, OF 5 A R R AT b, B
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2003) .
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KT D L A .
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Table 3 Performance evaluation of anion/

zwitterions surfactant compound system

G Jifdde (ml) e (s)
1 700 220
2 700 200
3 800 190
4 850 180
5 850 170
6 1000 265

ST B R T R T R S P R R ]
A= R RIVE T, A5 B 3 T T ) 2 T 5 g AR
AL HLAT DUREC 2 1)
x5 BEFT/AEBEFREEEASRER
5 B RmEE SR F RN
Table 5 Half-life of anion/ zwitterions

surfactant compound system and single one

H1 3 WA, 2% 0 J7 A 6L R 45 A0 L e, 34 ) 4
/N BEEWIRF T SLES BYRC G K, A& i 2 72 W
B IR T PR B R TR TG PR X S S AR S i R
SEOR WA S 1 T R BN R e, H
JETT R 6 BRI 5 AN ORI e e
JrE 6 IR MLTT R ATHE— P SRS

B S BCAR 225 B R IR EA TP PE RE A LL A
AITHINER 4 SRR

x4 PBEF/AEEFRAFENERER
55 mREEEN L iaETMN
Table 4 Foaming capacity of anion/zwitterions

surfactant compound system and single one

K (mL)
JindE (%)
SLES CAO CAB =N
0.2 400 200 250 850
0.4 520 300 300 850
0.6 620 450 450 900
0.8 950 500 550 950
1.0 980 620 650 950
1.5 1000 950 750 950
2.0 980 850 800 950
2.5 950 920 800 950
3.0 950 900 800 950
4.0 950 900 800 950

MR 4 TR 5 LR B B R 5 5 R
S PR 00 A A ) LA 4 [ 5 R
No

Hi# 4 K5 B4 K5 M as /el m, Ble 15
PR RS TR T B C LAR , HE Rt e A~ S S0 A AT AL
BT AU R Y R U e A g I P A ] ) 2 T
PR AT S BE I, BEAS s PR fEE— 2P ik, X
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W (s)
JndE (%) )
SLES CAO CAB =R
0.2 68 60 27 270
0.4 123 75 40 268
0.6 177 9% 50 262
0.8 201 106 60 255
1.0 195 136 79 244
1.5 200 155 73 234
2.0 190 235 98 230
2.5 195 180 106 210
3.0 200 180 118 220
4.0 198 180 118 220
1000
900
~ 800 -
E 700 F
i 600
2 500
® I -=—SLES = CAB
400 ~-CAO -o- KR
300 F
200 L 1 < 1 1 1 1 1 1 1 1 1
0.0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
mE (%)
4 BHEF/AUHEFEREKRSHAM
FEEEF L BEIEM

Fig. 4 Foaming capacity of anionic/zwitterions

surfactant system and single
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Fig.5 Half-life of anionic/zwitterions

PR (s)

surfactant system and single one
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HHFR 6 FIZ 7 WA R iR R &2 AR = A %)
APL G G am oKk e v, 3 iR 7K 8 1Y %5 B2 R e I T
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Table 6 Formula of foamed cement

BeJy KK M AT (%) XC(%)
1# 0. 56 2.90 0.2
24 0.58 2.10 0.2
34 0. 60 1.30 0.2
4# 0.61 0.92 0.2
S# 0. 62 0. 60 0.2

RT ERKEEREITMER

Table 7 Evaluation of foamed cement

Ry 353 Pt 5 9q°c Wk B
(g/em?) (MPa) BHA (min) & E(%)
1# 1.231 14. 632 152 0.72
21 1.235 14.545 145 0.70
3# 1.208 12.547 150 0.92
44 1.232 15.230 155 0. 68
S5# 1.245 15. 468 135 0.62

6 RFRKRABBRILEGH (FLK 130 )

Fig. 6 Internal porosity structure

of foamed cement( enlarge 130 times)

4 ik

(1) SH 0 A5 iR TR A T M R s T 2R AR Y
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(2) b W S T A AR AR AT S5
BT L B 55 AR 2 3 50 4 BE L B¢ n] T, SLES +
CAO+CAB & Bt Z ¥ I Pk RE AL T 4% B 3 57l , HL
BefEBC L SLES @ CAB @ CAO= 63.3:31.7: 5,

(3) FZBLEAFIMAZ] APL G Gl H K Jé 5
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Research on Performance of Foam Agents for Foamed Cement Used
in High-Temperature Geothermal Wells

TAN Hui—jing' , ZHOU Dan', CHEN De-nan®, LI Ya—chen', ZHENG Xiu-hua'
(1. China University of Geosciences ( Beijing) , Beijing 100083
2. CNOOC Energy Technology & Services Lid. Drilling & Production Company, Tianjin 300452)

Abstract ; In the drilling of geothermal wells, high-temperature resistance foamed cement is used to cementing for that wells have features of high tem-
perature, low formation pressure, and broken formation. It requires that the foam agents can be of high temperature resistance to ensure foamed cement ce-
menting effectively. This study focused on the evaluation and optimization of various kinds of foam agents at room temperature and 180°C for foaming ability
and stability. Then compound evaluation was made for the optimum single surfactant to determine the best distribution system as SLES : CAO : CAB=63.
3:31.7 : 5, which is compared with single surfactant. Finally, we conducted a preliminary evaluation of the foamed cement with adding the optimum sys-
oil well cement.

tem to APT class G

Key words: high-temperature resistance, foam agent, compound system, foamed cement
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