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Influence factors and control methods of high-temperature crosslinking
for sulphonated methyl phenolic resin
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Abstract: The crosslinking mechanism and the associated influence factors of sulphonated methyl phenolic resin (SMP) at
high temperatures were investigated. And two control methods of high-temperature crosslinking for SMP were proposed. It is
found that the crosslinking is promoted with higher pH value, bigger salinity, higher reaction temperature and longer time.
The solid nuclear magnetic resonance (NMR) and infrared results indicate that the crosslinking is a dehydration condensation
reaction between the hydroxymethyl and active hydrogen on the phenol ring, which forms methylene bridge. Hence, oxidant
and sulfonating agent can be utilized to reduce the hydroxymethyl amount on the phenol ring. In this way, the crosslinking re-
action of SMP at high temperature could be controlled, through which the stability of polysulfonate drilling fluid at high tem-
perature is improved.
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Fig.3 "“C NMR of SMP before and after crosslinking
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Table 1 Effects of temperature and time on crosslinking of SMP
ZALIRE RMF R YRR Y1) LIl Z)7) K

/¢ /h pa/(mPa-s)  pp/(mPa-s)  py/Pa Go/Pa Guo/Pa FLy/m.  PH

20 24 14.5 11 3.5 0.5 2.5 39.0 10.0
16 15.0 7 8.0 1.0 3.0 9.0 9.0

150 48 15.0 5 10.0 1.5 5.0 8.5 9.0
72 15.5 4 11.5 2.0 6.0 9.0 9.0
16 31.0 21 9.5 8.0 10.0 10.0 9.0

180 48 54.5 24 30.5 14.0 21.0 21.0 8.5
72 84.0 28 56.0 15.0 23.0 45.0 8.0
16 62.0 20 42.0 25.0 28.0 21.0 9.0
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Table 2 Molecular weight of SMP before
and after oxidation
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Table 3 Effects of H,O, in high density brine drilling fluids
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Table 4 Effects of sulfonating agent in high density brine drilling fluids
S 5 iy p/ B SAVERL I h G/ FLyrnp/

fic )y SCER ST (g-em?)  may/(mPa-s g/ (mPa - ) pyp/Pa Gromin (ml, ~ mm") pH {H
g | 180 °C,16 h 2.30 93.0 71.0 22.0 8.0/35.5 9.0/2.0 9.0
i 180 °C,72 h 2.30 A 36.0/15.0 8.5
FI 1+ 180 C,16 h 2.30 48.5 45.5 4.5 1.0/6.0 7.2/2.0 9.0
WifkH 180 ¢, 72 h 2.30 90.0 72.0 18.0  6.0/33.0 13.0/4.0 8.5
S 180 °C,16 h 2.30 75.0 57.0 18.0 7.0/28.0 5.0/1.0 9.0
- 180 °C,72 h 2.30 ki 28.0/15.0 9.0
A 24 180 C,16 h 2.30 54.0 47.0 7.0 1.5/10.0 13.0/3.0 9.0
ilifkH 180,72 h 2.30 85.0 63.0 22.0  8.0/34.0 11.0/5.0 9.0
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