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Abstract In this paper, to deal with the problem of insufficient temperature resistance of existing filter loss reduction agents for
natural materials, we have searched for a green material, grape extract (GE), that is resistant to high temperatures, and evaluated
the filter loss reduction performance and filter loss reduction mechanism of GE for the first time. The structure of GE was firstly
characterized by Fourier transform infrared spectroscopy (FT-IR), and thermogravimetric experiments (TGA) showed that it
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had a good thermal stability. Subsequently, the effects of GE on the filter loss reduction of base slurry under high temperature
conditions were evaluated by medium-pressure filtration loss and high-temperature and high-pressure filtration loss experiments,
and the filter loss reduction mechanism of GE was analyzed by using zeta potential, particle size distribution, and scanning elec-
tron microscopy (SEM) experiments. The experimental results showed that after aging at 170 °C for 16 h, the medium pressure
(API) filtration loss of the base slurry containing 3% GE was the smallest, 12.8 mL (less than 15 mL), and the high-temperature
and high-pressure (HTHP) filtration loss at 120 °C was 24.0 mL, which was superior to those of the commonly used fluid loss
controlling agent, carboxymethyl starch (CMS), polyanionic cellulose (PAC), and foreign polymer fluid loss controlling agent
Driscal, and the filtration loss reduction effect of sulfonate copolymer (DSP-2) was comparable. GE has excellent performance in
reducing the loss of filtration is mainly attributed to the strong adsorption on the surface of bentonite through hydrogen bonding
and strong electrostatic effect, increasing the absolute value of the zeta potential of the surface of the bentonite, improving the
electrical stability of bentonite at high temperatures, so that the bentonite at high temperatures is not easy to occur under the con-
ditions of agglomeration, reducing the size of the bentonite, and better promote the dispersion of the bentonite, and the surface
of the filter cake is smooth. In addition, the molecular structure of GE contains a benzene six-membered heterocyclic ring, this
structure can enhance the rigidity of the molecular chain, it is not easy to curl and deform at high temperatures conditions, so that
it maintains an excellent filtration loss reduction performance at high temperatures of 170 °C. At the same time, the biotoxicity
ECS50 of GE is 133690 mg/L, which is greater than 30000 mg/L, and the biodegradability BODS5/CODcr of GE is 32.75%, which

is greater than 5%, which indicates that it is non-toxic and easily biodegradable.
Keywords water based drilling fluid; grape extract; filter loss reducer; high temperature; environmentally friendly
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Fig. 1 Schematic diagram of the basic structure of proanthocyanidins from grape extracts
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Table 1 Biological toxicity and biodegradability indexes of drilling fluid treatment agents
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Table 1 Effects of different concentrations of GE on rheological parameters of base pulp
GE/% 170°C#4k 16h  AV/mPa:S PV/mPa-$S YP/Pa FLAPI/mL
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Table 3 Effects of different aging temperatures on rheological parameters of GE base pulp containing 3%
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Fig. 4 Effect of different filtrate reduction agents on the filtrate loss of base slurry
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