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Synthesis and Properties of a High-Temperature Grafting Polyvinyl
Alcohol Fluid Loss Additive
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(1. Sinopec Research Institute of Petroleum Engineering, Beijing,100101, China;2. College of Petro-
leum Engineering , China University of Petroleum(Beijing) , Beijing,102249, China)

Abstract: As fluid loss additive for oil well cement, polyvinyl alcohol(PVA)is not suitable for forma-
tions above 120 °C ,a novel oil-well cement fluid loss additive(PVA-1) ,chemically cross-linked polyvinyl al-
cohol(PVA)was synthesized from PVA,2— acrylamido—2- methyl propane sulfonic acid(AMPS) , N-vinyl-2-
pyrrolidone(NVP) ,and cross-linking agent. The properties(water-loss control property,rheology, thicken-
ing curve,thickening time,free water,compressive strength and static gelling strength)of the cement slurry
with PVA-1 were evaluated. The results show that the API fluid loss of the cement slurry with PVA-1 can
be controlled under 50 ml., while its temperature tolerance is next to 150 ‘C ;the cement slurry with PVA-
1 has slightly longer thickening time,no reduction in compressing strength and improved water precipitati-
on resistance;moreover, the fluid loss additive (PVA-1)is highly compatible with dispersing agent DZS and
retarder DZH ,and can improve gas channeling of slurry. The study shows that PVA-1 can meet the re-
quirements of high temperature cementation at nearly 150 °C.
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Table 1 Water-loss control property of the cement slurry with

PVA-1 at various temperatures

B/ C PVA-UIIEY ., % API 27K /mL

iR 0.35 18

50 0.35 21

100 0. 40 33

125 0.45 39

135 0.55 37

145 0.75 46

148 0.75 49

150 0. 80 49
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Table 2 Rheological property of the cement slurry with PVA-1

K W/ (kg e L7 W/ C LRI BTN EE R 1S B R AL/ (Pa» s™) APT 27K P /mL
1 1. 89 100 92/73/39/14/6 0.779 7 0.363 5 33
2 1. 89 120 81/62/36/11/4 0.736 8 0.418 2 29
3 1.88 145 78/51/31/12/4 0.838 3 0.213 8 44
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Fig. 2 Thickening curve of the cement slurry with PVA-1
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Table 3 The effect of PVA-1 on the free water and thicken-

ing time of the cement slurry

7K e WEE/C FAMEEEA/min BEESK/mL
HA 307 96. 0
75
eI 40.75% PVA-1 129 0
HA 85 1.6
90
eI 40.75% PVA-1 101 0
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Table 4 The result of compressive strength test

Kl MR BE/C 24 h JE YRR E /MPa

E 3 75 10.2
FeAE+0.75% PVA-1 75 11.1

E 3 99 13.4
FeAE+0.75% PVA-1 99 15.3
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Fig. 3 Static gelling strength curve of the cement slurry with
PVA-1
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