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Fig. 1. Micro-CT of Siemens.
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Fig. 3. Ocean bottom sediments.
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Fig. 4. (color online) CT number of liquid and gas:
(a) result of liquid; (b) result of gas.
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Fig. 5. (color online) CT measuring section of sediments.
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Fig. 6. (color online) Three-dimensional reconstruc-

tion of different phase states of sediments.
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Fig. 7. Schematic diagram of acoustic measurement.

AR < RIS TR FE S KBS (L), Pl

FE S B E BERCRE (L), R 75 A mT 75 75 3k 28

TR RE Sl AR TR] (¢) 2 325 P AN o e 25 7 e

BB TE] (t1), WGTARP R S T 5 A KON

L- I

V== (5)

Hdr V2P A E (m-s™1), HEFRRR L

ALy (m). PEECTRR ) P T8 1) O BEAE T4 U 3 R

TEPURRY A I RATI (¢ — ¢1). A SR BURE S BE

MRS 5 (B 8) SRR A5 (B 9) 1
AT B RAEDURR P TR AT

3000

2000
1000

PRIE

—1000

—2000

—3000

E L L L L L L L L L 1
0 40 80 120 160 200
i8] /ps

8 HUFFE BRI A AR T

Fig. 8. Acoustic wave signal of shell of sampling pipe.
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Fig. 9. Acoustic wave signal of sediment sample.
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Fig. 11. Signal frequency spectrum of acoustic wave

signal of sampling pipe.
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Fig. 12. Fitted curve between acoustic attenuation

and gas content.
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Abstract

The effect of gas bubble on acoustic characteristic of sediment is important for ocean science, ocean geology, ocean
geophysics, etc. Twenty five samples of ocean bottom sediments are extracted through gravity sampling equipment
from the East China Sea and are sealed in PVC pipes for storage in order to study the effect of gas bubble on acoustic
characteristic of sediment. In order to obtain the gas content of sediment, in this the paper the Micro-CT scanning
technology is introduced into sediment measuring method. The different X ray absorption rates of water, gas and
solid particles in sediment samples are obtained through Micro-CT scanning using Siemens’ Micro-CT scanner. The
gas volume content and water volume content in sediment can be obtained according to CT number distribution. The
acoustic measurement is carried out in laboratory using intelligent nonmetal ultrasonic detector and the 40 kHz waves
are launched from one side of the sediment sample and obtained from another side. The acoustic attenuation can be
obtained according to the amplitudes of launched and received waves and the acoustic velocity can be obtained according
to travelling time when acoustic wave goes through the sediment. The attenuation of sediment sample is about a few to
twenty and the velocity is about 1100 to 1700 m-s~'. By mean of analysis of regression, the correlations are obtained
among gas content, fluid content, acoustic velocity, attenuation and power function, which better match the measuring
data. The result of study indicates that slight augment of gas content can cause sharp decrease of acoustic velocity and
rapid increase of acoustic attenuation. The increment and decrement decrease obviously when the gas content exceeds

10%. The result in this paper is useful to explore oil and gas seismic.

Keywords: sea sediment, acoustic characteristic, CT scanning, gas bubble

PACS: 91.60.Lj, 91.60.Qr, 93.85.+q, 91.65.Rg DOI: 10.7498/aps.64.109101

* Project supported By the National Natural Science Foundation of China (Grant Nos. 41364004, 41104073), the National
729 Major Projects, China (Grant No. GZH200900502), the National High Technology Research and Development Pro-
gram of China (Grant No. 2012AA09A404) and the Natural Science Foundation of Jiangxi Province, China (Grant No.
2010GQS0002).

1 Corresponding author. E-mail: lihongxingniran@163.com

109101-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.109101

	1引 言
	2海底沉积物含气量测量方法
	Fig 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6


	3海底沉积物声学特性测量方法
	Fig 7
	Fig 8
	Fig 9
	Fig 10
	Fig 11


	4含气沉积物声学特性分析
	Fig 12
	Fig 13


	5结 论
	References
	Abstract

