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Fig.1 Schematic diagram of the experimental apparatus
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Fig.2 Diagram of pressure and temperature during hydrate
formation
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Table 1

Hydrate nucleation temperature after adding

various inhibitors

LS B R /K

FRIBAK 286
ZEWK +19% NaCl 284
ZEBIK +1% L-tyrosine 284. 4
FEIMK +1%PVP 282.7
FEIHIK +0. 5% NaCl +0. 5% PVP 282.3
ZEBIK +0. 5% L-tyrosine +0. 5% PVP 282. 1
FEABIK +0.25% NaCl + 0.25% L-tyrosine + 2817
0.5% PVP
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Fig.3 Diagram of pressure and temperature during

hydrate formation after adding 1% PVP
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Table 2 Induction time of hydrate formation after

adding various inhibitors
[l 5 [11]/min
ZEIK 27
FEMWRIK +1% NaCl 32
ZEIBIK +1% L-tyrosine 36
ZEWK + 1% PVP 45
7&K +0. 5% NaCl +0. 5% PVP 59
ZEBIK +0. 5% L-tyrosine +0. 5% PVP 62
FEAM K + 0.25% NaCl + 0.25% L-tyrosine + 6
0. 5% PVP
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Fig.4 Diagram of pressure and temperature during

hydrate formation after adding 1% PVP
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concentrations of PVP
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Table 3 Diagram of gas consumption after adding

various inhibitors

RISy FESE/mol
MK +1% PVP 5.96 x10 2
ZEMEIK +0. 5% NaCl +0. 5% PVP 5.70 x 10 2
FEIK +0. 5% L-tyrosine +0. 5% PVP 5.68 x 1072
K +0.25% NaCl +0.25% L-tyrosine +
5.19 x10 72
0.5%PVP
3 #ib

YN PVP BRI, il LIS ZE K AW AR K
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presence of the PVP and L-tyrosine as kinetic inhibitors in

Enhancement of the performance of polyvinylpyrrolidone ( PVP) for
inhibiting hydrate formation by means of NaCl and L-tyrosine

WANG Jie Al ZhiJiu”®

(School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Gas hydrates can be formed under certain conditions in oil and gas transmission pipelines, which may
have disastrous consequences. Hydrate formation can be delayed by adding kinetic hydrate inhibitors. In a high-
pressure reactor with methane, ethane and propane gas mixture under a pressure of 11. 7MPa at 293. 1K, the effect
of adding NaCl and L-tyrosine on polyvinylpyrrolidone ( PVP) as a kinetic inhibitor of the formation of hydrates has
been studied. By measuring the temperature of hydrate nucleation, induction time and gas consumption, the effect
of NaCl, L-tyrosine and PVP on the inhibition of hydrate formation were studied. The experimental results show that
when adding 1% PVP, the temperature of hydrate nucleation is about 282. 7K, the induction time is 45 minutes and
the total consumption of gas mixture is 5. 96 x 10 > mol. However, when adding 0. 25% NaCl, 0.25% L-tyrosine
and 0. 5% PVP, the temperature of hydrate nucleation is about 281. 7K, the induction time is 65 minutes and the
total consumption of gas mixtureis 5. 19 x 10 > mol. The gas consumption is reduced by about 27% compared to the
pure water system. Therefore, NaCl and L-tyrosine can significantly improve the inhibition performance of PVP.

Key words: inhibitor; hydrate; induction time; gas consumption; polyvinylpyrrolidone (PVP) ; L-tyrosine
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