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Abstract

The natural resin of high paraffin crude oil had apparent inhibition for the paraffin deposition.
Based on the combination of spectral methods such as ultraviolet, infrared and tHNMR analyses
and combined with elemental analysis, the composition and structure of paraffin resin from well-
bore of Huaqing Wellblock in Changqing Oilfield were studied comprehensively. In addition, X-ray
diffraction technique was used to describe paraffin crystal distortion, namely the paraffin inhibi-
tion mechanism for the further study of the structural characteristics of resin. The results show
that paraffin precipitation from the wellbore is composed of C9 long-chain alkanes and little resin.
The resin is from the complicated mixture of paraffin precipitation contained long-chain alkyl,
aryl, carbonyl, ester group and so on, in which the long-chain alkyl is the essential condition for
the co-crystallization of resin and paraffin, and the rest groups of long-chain alkyl, aryl, carbonyl,
ester are helpful for the crystal distortion of paraffin, the change of crystal form and the transfor-
mation from long range order to a short-range one in paraffin crystals. The paraffin precipitation
is hard to occur due to the loose structure of paraffin crystals. The natural resin of crude oil has
significant performance for paraffin inhibition.
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Table 1. Composition analysis and order of severity of product from paraffin-troubled wells
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1 415-25 JF 59~63 A 1.79 721 1.43 0.52 14 360
1 419-24 JF 59~63 gl 1.78 7.98 1.40 0.46 7 180
76 305-63 F 59~63 R 0.09 6.65 0.18 0.07 3 120

Table 2. Elemental analysis of the sample from paraffin-troubled wells
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Figure 1. UV spectrum of pure paraffin from Yuan 307-61 and resin from other paraffin-

troubled wells
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Figure 2. Transmission IR of pure paraffin from Yuan 307-61 and resin from other paraffin-troubled wells
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Figure 3. 'HNMR of resin from paraffin of Yuan 307-61 and Bai 419-24
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Figure 4. X-ray diffraction of pure paraffin & resin from Yuan 307-61, paraffin from Bai 415-25 & Bai 419-24
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