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New type KL plant glue solid free drilling fluid system for environmental protection
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Abstract: Plant glue drilling fluid plays an important role in drilling in pebbly sand, loosely and broken stratum for
its good properties such as viscoelasticity, film build property and environment protection. With new type plant
glue-KL plant plue drilling fluid as example, the origin, processing, amount and modification of KL plant glue were
studied to make sure the optimized formulation. Its main properties were evaluated from funnel viscosity, filter loss,
viscoelasticity, lubricity, stability and environment protection. In the end, the application situation of KL plant glue
drilling fluid in the actual projects was introduced. Studies show that KL plant glue solid free environmental pro-
tection drilling fluid can be put into use in geological drilling engineering by its simple formulation, easy operation,

good property and environment protection.
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Table 1  Properties of KL+SP glue fluid modified by caustic soda
pH
Is ImPa-s /mPa-s IPa
1 000 mLH,0+10%0 KL+0.4%0 SP+0.2%0 NaOH 80 50 23 27.6 1.20 10~11
1 000 mLH,0+10%0 KL+0.4%0 SP+0.4%0 NaOH 92 52.5 25 28.1 1.12 10~11
1 000 mLH;0+10%0 KL+0.4%0 SP+0.6%0. NaOH 123 54 26 28.6 1.10 10~11

1000 mLH,0+10%0 KL+0.4%0 SP+0.8%0. NaOH 130 55 26 29.6 1.14 10~-11
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Table 2 Properties of KL+SP glue fluid
pH
Is ImPa-s /mPa's /Pa
1 000 mLH;0+10%0 KL+0.8%0 NaOH+0.2%0 SP 87 42 21 215 1.02 11
1 000 mLH,0+10%0 KL+0.8%0 NaOH+0.3%0 SP 105 46 23 23.5 1.02 1
1 000 mLH,0+10%0 KL+0.8%0 NaOH+0.4%0 SP 130 55 26 29.6 1.14 1
1 000 mLH,0+10%0 KL+0.8%0 NaOH+0.5%0 SP 133 58.5 30 29.1 0.97 1
1 000 mLH,0+10%0 KL+0.8%0 NaOH+0.6%0 SP 138 64 32 31.2 0.97 1
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Table 3 Properties of optimized KL plant glue fluid
pH
Is /mPa.s /mPa.s /Pa
1 000 mLH,0+10%0 KL+0.4%0 SP+0.8%0 NaOH 130 55 26 29.6 1.14 11
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Table 4 Comparison of funnel viscosity of KL
and SM plant glue drilling fluid
KL Is
1 000 mLH,0+100%0 KL+0.40%0 SP+0.80%0 NaOH 130
200%0 SM+20%0 NaOH 85
4.1
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Table 5 Loss of KL plant glue drilling fluid

/mL-30min*
1 000 mLH,0+10%0 KL+0.4%0 SP+0.8%0. NaOH 6.5
20%0 SM+2%0 NaOH 11
KL
SM 30 min
6.5 mL
4.3
1 KL

1 KL
Fig. 1 Climbing capacity of KL glue fluid
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Table 6 Lubrication coefficient of KL glue fluid,
deionized water and pure SM glue fluid

1%

0.360 100
1 000 mLH;0+10%0 KL+0.4%0 SP+0.8%0 NaOH 0.195  45.83
2% SM 0.245 31.40
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Table 7 Stability of KL plant glue drilling fluid

1 000 mLH,0+10%0 KL+0.4%0 SP+0.8 %cNaOH
/h 1 6 12 24 48 72 96 120 144
Is 375 390 405 409 401 390 372 351 342
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Table 8 American classification of toxicity for
common drilling fluids

LC50/mgL? <1 1~10% 10%~10° 10%10* >10° >3>10*
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Table 9 Result of application of KL plant glue drilling fluid in typical engineering
/m /m /m 1% /m
PYZK8 255.10 255.1 229.59 90.0 48.76
PYZK4 292.55 292.55 266.22 91.0 89.50
SZK115 186.53 68.60 65.85 96.0 68.60
SZK132 85.59 71.09 66.11 93.0 71.09
SZK163 101.00 75.80 69.74 92.0 75.80
BZK3 115.45 92.40 93.16 90.0 92.40
BZK5 100.7 78.18 72.71 93.0 78.18
LKZKO03 83.7 77.12 71.72 93.0 77.12
ZK3 105.92 99.00 89.10 90.0 99.00
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