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Abstract: Natural gas is composed of some kind of low molecular hydrocarbon, but the accumulated natural
gas in reservoir is mainly composed of methane generally. This paper studied the secondary migration
characteristics of natural gas by the physical simulation experiment, and discovered that the secondary
migration of natural gas is a kind of Intermittent Flow which developed from the alternation of Plug
Flow and Preferential Flow. The Intermittent Flow of natural gas can cause heavier hydrocarbon cap-
tured and sealed off into rock pores with formation water. And then this paper discussed composition
alternation mechanism of natural gas during secondary migration based on the analysis of hydrocarbon
formation and the relationship of gas, water and rock. It is resulted that the composition differentiation
in the secondary migration of natural gas, heavier hydrocarbons captured and sealed off into rock pores
caused the Intermittent Flow of natural gas and the dissolution of oil preserved in the secondary migra-
tion path are main reasons why the accumulated natural gas is composed of much more methane.
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Fig. 1 Sketch map of the secondary
migration simulation device
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Fig. 2 The experimental process of the secondary migration simulation
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Table 1 GC data from the natural gas in the laboratory 3 and laboratory 4
- , o Hoy/ %
T P 25 C Cs Cy iCy nCy iCs nCs
1 74.85 14.91 6.92 1. 67 1. 65
2 76. 81 14.48 6.01 1.43 1.27
4 75.69 14. 86 6. 40 1.57 1.48
: 6 75.45 14. 87 6. 54 1. 60 1.55
8 75.24 14. 94 6.63 1. 63 1.57
10 75.32 14.87 6.63 1. 63 1. 56
20 74.67 14.98 6. 94 1.71 1.70
11 78.55 13.90 5.03 1.01 0.97 0.23 0.31
A 13 75.17 15.02 6. 54 1.58 1. 49 0.08 0.13
15 75.11 14.91 6. 74 1.59 1.53 0.05 0.07
17 74.91 14.93 6.81 1. 64 1.59 0. 04 0.09
19 74.77 14.98 6.89 1. 67 1.61 0.03 0.06
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Fig. 3 Methane content of different gas samples

in the laboratory 3 and laboratory 4

SURE RS TR E B R B e TR TSR 3 Y

HH KRR ﬁ—uni?%&ﬁ’]ﬁaﬁ%é\é IR

IFHIEE 3 W — DM S i E T IHAY

200 M5 4 55— FE G B B Be 3% B T IR

A% PIEAFTE N WA 22 5%

XF T RAR I8 FE R UL 1L JZ 7K 1 3 i — A
W SR TR R . AR IR R AR R R TS B
A rh R R K R P A R T SRR R R
B, X T #4173 72 Ak 1 52 AT L 220 (B3 A8 Y
73,3 em K 155 em A NAFR 1326 em® LB

JE 0. 398% , #f F K AR R 527 cm®, H ¥ iR BE Ry

257.5 X 107 ° , IR M 0. 136 cm®)P ., K I,
e W) AR R 0 JE TR N %0 T e o F BN B ELRE

JIFE RS BE ) Bk, T BUR S i B 22 1 KRR
iR e R R KL (R BE A A Ay Bk T R AR R
4153 A A4 O i R W KL O ELRE % A2 A g
FRM Ak SE , A o th AT E

S 3 X R (E B e TR, R
AP EAEEEN AR EEEL O, B4
2 JE R 3 O R s SR WE 7 MR R SRR A B s M
Sy BT LA S5 AR A B 22 8] 1 06 R RARAR S 4
Bt K G o [ R SR T B O LB A b A
F18 38 33 Bk ¢ 1 AE O M L A B 1 0 i R ) kAR
5. Z5H KRB B I X507 B X 46 5
B, B2 W 2 Y 12 B8 s i . KRR
W EAME BTy, 277 I EH T 18 B i, bl % 32 #% B
B RIS O 2 AN W b B, AORE v B B U P )
WAWT AN K 2 RO B B 5 1k, 564
KRB e fLrh, IRz B EA —
SE M BERLYE 24 J5 B2 B RIR S AN 7T Ak BLis B it
—HB o RAR AR RN BB S . R T B BB
Mz B e o T How AL 5, N L w141 L 5% B8 7
LB R — e B sy, RAFHEELE 3 M
TR Y R AR AR R e & R A — A
TEAWIKE L.

HT T IO KRR A B Y I RE ) JFBER

51T 1t B3GR RS R, TR, SRS 4 )
E’JL*Z%%?EFH)&%%:JE@@T?%J( flif & w
S 3w T 2%, [l R AR A R T R
T RGE . AR 25 AR ASCHE T O SR 1 R L
M A B RRE 1 is B3l A S SRS B R AR AR
Vs A S PR 0k B o S a2 T R R A 8



« 582 & & F

5 32 %

MR BT IR TS S50 4 KR e B A R 55
B 319 3/4 2 2/3, Wi S i is % 1Y B AR UL, T 2L
B BRI AN DR A (S R A Y
ML 4 2H 0 v & A ke R B, KAR At ] DL i
Ji 3t B R 3 A B 2H 4

3 IR B AL LB o BT

RIR IR R AW FEE ARSI R THT .
R E A R R i TR A B LB P /)
Tz gz A s # 5 B0r) B s R AR R R,
AU B R 5 KIS B MR Z I C R,
FEIMBAE N Z BB ERRE T KRBT
Wit .

3 Ao S 6 Ao e A WS AT RS S i B v R AR
Ras Moy i ZE U DU WA B SR 3 Az A% Bir
B, (HS2ER b AR S = B RRAE 7 2 U 2 oh T 2
U AN S A [ A i i ELAR SR T R AR s B 1
fit. &55is B8l 7ML R OC &, iR KRR
Wis ¥ oyl 2 Fh A 12 % 77 30, RIS 2 3 A0 3
M. HEFJ/NTBAEHE I R EE BRI
JARSE 18 8% 007 1 AN B R S 28 s 5 5 Y
FEIIR T BANE LIS, KR — %€ I Tz 2K
=N DR B BER =y A et SR TR D LI 2
4 H [R] I iz % 3 3 1Y 3 1Rl 4 /0 L B AT 34 3z
. mix 2 iz 7 U 2 B LR A T KRR R
(W 2 iz 1% .

RARFEZMMD T RIERK D THM. X
&3 T R ROR AR ELAR I s H T TR
NGRS B, RRRFH WY B iz B e
FAAEAR K 22 5, 23 10/ 97 18032 7 BE 0o 5
Fez Wsesssy o PRI R AR R i 2 FLAY S 45 il 2
RS R A A R T KRR R 18
o e A L 19 5 B DA o R X R AR R s 7% 7 A
W NSRS I FER T IR TR Ui X o R R 1)
BB RERR e B B R a5 5
R —RER I KRR T R B R .
S W, R AR AT DAL HE A48 A i 1) 22 AL A o
WP RURRE B9 38 38 L A 132 B I R R R . (H
S B JE A e L R R AR PR R RO B A ARG R
B R AR B W 25 U s B 7 4 A0 Bk K A
fa LB P AR AR AE . I e R R R is Bl

e AL R 32 3 2 2 B L9 975 11
BRI . IR R 3 50 R R
A 4RI S5 32 B B s 9 A D B
G TR RS T E LIPS e
T3 i B DR 204 R B T L
S5 2L BB DA W R 2 K o 7 AL
B AR R R 245 R SR P i
SRR 32 B B LA AR ST AR R K

4 g

DMEMEB IR L TR WL —
FIBREEIIZ B . £ L0 2 A AIE B Iy ok — 38
VAR K 2 Bz B 7 sk 1 S8 B T
KRBTSR .

20 Wi U2 B T LA 7 B0H 40 T AL A B DA LB
A1 T L JE KB % 4 LI o BB R
2 R 3o T o PR MR AL

B RIRAY —WGE B PR R LS —
A L A 2 A € i e 41
5 SEAR I 7 5 i 3 BT 40043 7 A AL
VAT B 1T LB I R 1 9 B D 9 7
fE .

SE

[1] #W&R R Ba4E. R BRBIEMIeIM]. Jbat.
A ok A, 1989 :1—89.

TRIEAR W, m e AL A B IMD. st A ah T
A R AR, 199910 —227.

PAi s, AL AR S B R IMD. st A h Tl
i1 A 2006 12— 245.

PG N, EAM LS. RIR B B HLR L 50 g B L
24353 555 0 R AL 3 A A AR AE [T ). A I 55 58 b 5, 2005,
27(3):293—298.

SCHOWALTER T T. Mechanics of Secondary Hydrocarbon
Migration and Entrapment[J]. AAPG Bulletin,1979,63(5) :
723—760.

. A S RARRERWRGRO]. AmBRS T L.
2000,27(4) :3—10.

X5 R, BB TR, Il K SO B TR E MO, b s Al ol
H AL 199129 —54.

Wk g, AR SCH B ML B A R 2 AL
1993.:79—124.

HRDBPEREE D H AR5 4 mIM]. fad, %
P LR A ol R AL, 19820181 — 295,

€1

2]

[3]

[4]

[5]

[6]

7]

[8]

9]

e SRR



