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Abstract: Considering the huge reserve and wide distribution in nature, natural gas hydrates have a great potential to become an alternative
energy resource in future. How to economically and safely recovery natural gas from hydrate reservoirs is the focus of current researches. The
method by using carbon dioxide (CO,) to replace methane (CH,) within natural gas hydrates has drawn enormous interests due to its two-fold
bonus: CH, recovery for energy and CO, sequestration for safety. The latest experimental and numerical research in technology on CO,-CHy
replacement for hydrate exploitation, and the feasibility as well as its challenges were summarized. For the challenges to the low efficiency and
slow rate in the replacement process, various methods and technologies to enhance the replacement processes were analyzed on examples of the
usage of different phase CO,, cooperation with small-molecule gas, and combination with other exploitation methods. Finally, technical barriers
and application limitations of different enhancement technologies were pointed out, and the research direction and development prospect of
CO,-CH, replacement for hydrate exploitation were prospected.
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Fig.1 Principle of different hydrate mining methods !
L-liquid, H-hydrate phase, V-gas phase, Ly -H-Vgs-coexistence of liquid

phase water, hydrate phase and gas phase CO,. And so on.
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WA CO, 1% B I K A COy, B R
CO, 7 FHe B T i, I HLAS CO, RERE A 35 K
(14) 2 1T 5K 7, 3805 2K 0 B f i AR, i RS — R
WAL E ) COy YR BE TR, A AT k%, IR &
CO, B4t CH, /K G WL HTE ] 8.1, BRILE 534
Hb, A2 3 FeF AT 20 N Sk, AEAE LA F Y
I (H-W-L-V) 77 X (E] 2) J& S B A& Co, B
CH, 7K & W I L S5, Rl & B LAV A CO, B
KA KG Wit 2 6e bk CHy 7K A 901 43 i 51
ER R EORBA, B RUE A5l i nT R KA
Wy HE U A A SO S BT A I SR AT T
¥4I, 7E 4.5 MPa 5 5.0 MPa B4 A [R)VESE S A0 &
Heszmy i, & LR IE J1 (4.5 MPa) R 255 3R 15 B4
R R R, Sl T 4.5 MPa Y B T S T T
CO,/CH, IR A S MK AW IUAH (H-W-L-V) A7 X Y
B CO, -7 4514, REME I & AN I B J 7 o B
T2 Ah, FEA WA CO, i BB R AT BT MY S K 38 $ 4
TP T K B K A BN B 3h 7, P63 A A 15
AE AR R AS CO, fEJE I Rl N 5 CH, K &9
U Ml A% ik, AT AR A SR Y CH, 18R

B E 3 S T4, LS CO, Mg o BUAH, 7K 3%
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Table 1 Enhanced displacement effect with CO, in different states
COMZs Rl B itk 5 BEK £ /1/MPa E ARG &S SCERRVE
i3 GC vk K 263/275 9 14%/40.3% Lee%%0
il Raman alisK 273.2 3.6/5.4/6 37.6%/27%/29% Ot
il GC 4k 283.5 4.5/5.0 20.60%/18.11% kR AR
il GC FrHEb4K 282.15 6~8 13%~45.4% ZhangZ§
i1 GC A PR+ ERK 2752 4.19~421 26%~33% YuanZgt
il GC FHERb+ERK 280.2 42 35% YuanZgt
i1 GC YRS+ SDSTEWR 281.2 5 18.6% Zhou%5: !
bitd GC FYERb+ERK 273.2 4 26.4% WangZ!
il Raman+SEM 4k 277 6 11.4% Falenty 5"
i1 MRI WE+EK 2732 8.3 59% KvammeZ§“!
FL GC FiHERb+ SDSIEIR 281.2 5 17%/27.1% ZhouZ§ %1
FL GC FYEb+K 281 5 27.1% JE B 400
i 5t GC S UK R R 7K 2752 7.5 37.5% DeusnerZ§"!
I 7 GC A HERDHUK R R K 275.2/281.2/283.2 13 3.4%/40.7%/10.7% DeusnerZ57!

VE: GC: SMMiEH A, Raman: fi2 ik A, SEM:

X =0
® X

VAR (L)-K& 94 (H)

Uy A X A
‘H-W-V—L)

[ / SR (VYK (W)

010 0.5 020 025 030

X,/(CH, mol/mol)

0 0.b5 0.35
Bl 2 CO,-CH, 7K &40 DY A1 ~T- i & U
Fig.2 Four-phase equilibrium diagram of CO,-CH, hydrate "

LAY CO, FLAL WX CO,-CH,, B e Fz 137 3o 75 1Y 5
AE A2 M )12 & F . 2004 4, McGrail 557
TR K CO/HL0 1R A W AR 418 L 43 44 751 F1 34
J12 R B CO, FLAM, SR G 1 AMMBIID IR R 1Y
KA Wit 2 PR 2 FL A B M2 CHy K A&
P TR FE . 3 HTIAH, CO, FLALR B R A AN
CO, KA Wi A B3R CH, KA 9 43 i 4 43E T 1%
LB, IF H CO, LA IE AL R K 6 W 1 it AR K
2232 FME . Oy T B AR AE Bh 7 2 i

PR T EMERA, MRL: R FHREERA.

il o AR, HARE CO, WA CO, BT R A L,
CO, FL ALV HL A 0 i 11 B 1y 3 3 DA R o e 1 4%
PERIYHLRE Ty, o LIS & RARSOKEWRIGE T £
() CHy, 4 S0 AY) RS 1Y) 46 S, R 48 v i o 3
B KRR E O R R AR ROK G B R T
K AR AR PR, 7E A b, FE IS CO, [F
FETT LAY K5 KRR AK A W0 il L, 48 &
CO, /KB W I AEAE 2R, I 76 JE RS 8] N3 B 8K &
Yt 2 R, 15 S IR A Y CHy K& W & A0y i
S — T INE R s AL TE R iU, (R TR S
T SRR A A 2 P A e T N Ok A B 3E, b T R
I T A% AL R ROR, ) B 1 10 AR A B v
e LLFE S BroK - 9 R v K E RN o

NN FRERASHERELENR

U BEAR BRTE AL —SARSL, 5L AN A UE
P IE] CO, B A5 B 48 ) AL i Ak 5 R TR FEAS 31 T 3%
PR E . Lee S F RGP R 45 6 25 L
B AR, XHE AR (COMN,) B KIRTIKEY)
it 2 CH, 43 T W Ot R R AT T WF9T . 453
B, B BEd, Ny o PR S TR &P
SPUNGEF, M COy A F AL R TRLK & W
576 KEF, MM TS 5EBKEY, I
B 1A EERAIE T 1A CO/N, TR A S AR 30 Ak &

4.2
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TFRB AT AT . BEJ , Mu 209 38 XF I HEAT T 5m
TEABWESE, AT CH, /KA WD A FE & o 51
A4l CO, fil COyN, ZIniR AR, KIE AL CO,
B CH, /KA Wt A2 32 2 8 A A 51%6° KB T,
JF H ¥ Y CH, 20 T E B 9L 52 /N T4 M
A COYN, “JCIREAM, Ny 2 FAEE—EER N T
AENS B4 52N F o R4y CH, 4> F, Nk Al
AT B ORI X —EEIp RS 3] T 1% 22

H A B R, AL, a3 Bl g S AR AU R A fiE
&R 40 20 m AR S U E g R, 540 COo, B
B A EE, Ny TEAINR T CH, K-S W70 i, 37
KT FMIr 1% CHy 19 E e AL, I 5N, B[] AR
M CO, 73 T REE R A ML 1 CHy K EWIZ, B
REERAL CH, K& W JE R4, BETT 2 CH, X
PR LR, R PR CO, AR Y A7 il R,
P[] P 28 390 AL ) MR S R 0

2 AR COyN, FREHEMMEBRYR
Table 2 Enhanced displacement effect at different CO,/N, injection ratios
ARSI (CONy) Rl B IS /K & /1/MPa LRSI ES SCHRRVE
10%CO,+90%N, NMR+DSC Z LR K 274 11.54/14.59/18.59 77%/80%/79% Lees™
10%C0,+90%N, GC 4l 7K+SDSY 298.15 9.05 41% Pandey45*
14.6%C0,+85.4%N, GC TERS+K 273.3 42 53.3% YangZ§®!
19%CO,+81%N, GC A HERSVK R 274.15 15.8 6.1% EX S
20%C0,+80%N, Raman+NMR AR UKITRL 274.15 12 85% Park%!
20%CO,+80%N, SEM Fit+K 273.15 15 85% Koh%:
20%CO,+80%N, NMR+GC Z ALK 273 10 42% Cha%§™!
20%C0,+80%N, GC PIHER+IK 275.15 9.8 49.2% Koh%§!
20%C0,+80%N, GC PERR+K 274 9.5 39.3% Y oun%§!
22%C0,+78%N, GC AYERb+EE K 273.2 5.0 36.9 LiuZ§#7
23%C0,+77%N, Raman+GC FGERb+IK 281 10 90% SchicksZ!
25%C0,+75%N, GC W44k 274.2 10 25% Pan%§"!
25%CO,+75%N, GC S A K 2742 10 24.5% by
25%C0,+75%N, GC RFIF+K 2742 10 25% TR AL
25%CO,+75%N, GC SMA+K 2742 10 18.2% WA AR
28%C0,+72%N, GC+CCD 47K+ SDSTE R 284.2 9.02 13.2% NiuZgP®
40%CO,+60%N, NMR+GC EZ{REAISYIN 274 10 51% Seo%§”)
50%CO,+50%N, Raman+CCD+GC gli7K 273.9 5/6.67 8.3%/17.7% Zhou %51
53%C0,+47%N, GC FFERb+UKRL 274.15 2.1/3.4 12.6%/19% e
53%CO,+47%N, GC gli7K 279.15 8.01 52.42% OuyangZ§1!
53%C0,+47%N, GC FFERb 0K 274.15 14 91.6% B Jpiton
59%CO,+41%N, GC VEERURYIN 277.15 7 40.8% Yasuedg
60%CO,+40%N, GC FHERP+K 277.15/280.15 7 30% MasudaZ5l'®!
60%CO,+40%N, Raman+FTIR+GC 4tk 274 45 73.42% XuZgH
75%C0,+25%N, GC FHERD+HIKRL 275.15 3 41.4% Li%
75%CO0,+25%N, GC VEERURYIN 275.65 4.8 68.8% Tupsakhare¥!
75%CO,+25%N, Raman+CCD+GC gli7K 274 2.6/3.11/3.5 9.5%/12.6%/17.9% ZhouZ&!'!
87.6%C0,+12.4%N, GC VEEEYIN 277.15 8.9 46.32% Mu§0
F: DSC: ZAFMERHA, NMR: ZHIHREAR, CCD: WARMHEA, FTIR: LIMEEHA,
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Hur, A N, ki fk CO,-CH, B Hid B E A
T8 BT B BRI AR, (HA TR A SR (CON,) HEA
X 4 AR 1 5 M) KA A AR B R A Y, O HO
ot SRR S A AR 2R g0 I B e T ) A
SRS S E R YA O (36 2) o FEASERIAR I 1 24 Pt 7 3
TR A0 G SEEe Y, Li 4582 33 ¢ 1 () CO/N,
RASRMEEA RS REN SRR, 528
oL, A5 400 VR AR SR W 1) S 36 45 R TR R 2R B
55%~72% (1) CO, 1 ik B BE BT 4 b 52 9L 111} CH,
FIEAE CO, IMEAE A, B2z, Ak T Co,
W R T N, BB AR AR A Y B AR . Chaturvedi
S A R KR R P IZ A B AT T A ACRIIE, 45
JERW, 45% 1Y Ny 78 A 2 B 3 Sy & A 0 B g
FRAE, M AT 45% B9 Ny i, 544 28 v e L
EHN B B KA A B S, U8R I I N TR
Sl CO,-CHy B4 )2 I 1Y & A= o 1T Sun %5 1551 I
AR VR BE Y N, SR 52 /NGB T N,-CH, B e
o AR ER AR A B il e AR SRy SR O I TR
KEEAREBACR . MR, WA A D5 E XL L1
H T EE, Yasue U IFSTIIESE T A CO, VRN
30%~ 40% Y TR A AR X B J i AR A A 2 A R A
e, REAESC B CH, SRRy R i, 17 Liu 5857 /)
SRS 2 R KW, M N, 5 CO, Y EE IR R LA
8+ 2 ZE AV I, R BE 4 0 P AE 190 h P 35 B
36.9%. IX LA SY 45 R 1k TR A AR o o
50% 1) Ny 75 5 Pk B AY)JEC 1 46 S

& N, 4, A H, Fl He 55/ 1AM A7 26
LAY o Ak B e L, fF —E S T A B TR S
CO,-CH, W B %0% . {H5 He MLk, Hyo N, 50 F
HI 55 CH, 43 F 57K &1 b 7 Z [ a1 48 g 1) fig
5, CO,/N,y. COo/H, R A A M 42 = B 4 sf0oR o
HAE#. Besh, Hy v LIS CH, SR — i /E R B TR

SR, TR T 0 A B M, A B
ATF A B 5 He 280, 1 AME LR Ar [F] 4
fiE 2 e 2 CO,-CH, WY B ffeid 72, Jf HLEEE CO,/Ar
AU Ar g7 LERE I, B SRR AN, X —
AL AE B e ) 0 R BUAR o WU, T T R
Mo 2 AR AR, B TE AR AR 25 A0k BSOK & 9
fiff 2= H B CHy TR — PP {E A i i BTk, =5
T BT A B R N AT SR i 8 R N
M7 AT e, (3% 7 Tk 1 B o ()RR BR S, AH R A
(25X CO,-CHy EAfead R (458 AL ORI AN IR N1

43 SEEAEREGHERLIER

431 B EIKS

CO, BHE S RHIAEREGITREARBAT 2
A SR 5, BT T — R BA S % M H I
Ao HRT, A% kT LR R AU
LA TR 2 AN AR ], (BRI REAT A i PP o [l i
HOR, IS T R BRI (R 3) . fE4l
IR ZR TN Z LA AR 2 A IS P A vk i
SRy JeAs T BEAR A B BSCR, 5 Al COo, B
ek BEAH LU, 3207 15 O IELBE L T R ANy o A 3o 3
YR EPR, OF B R T CO, RIFAFif I CH,
WA JE— 2D AFFEAE A B, 4 B R I 3 oK 5 LA
T, SEPRE R R CHy S5 7R CO, I A AR,
Th s 1 AU EE X A fif CO, WY Al E A5C2R B e 1018
N T i — W TR RS, ADoK ik A
AR PRI T /N TR N, S0E DB R
PRI S B E WOT R AT, B RS s Y
EHRGREIM BN, A 2 E AN AT 15 T R
TR R, SR AR SE T I R I A B
B O BN A RS . H G, R
T CO, MITE AR, 75 CH, K G W) B89 70 ik 3 R

®3I TRAMEAAMBLERYR

Table 3 Enhanced replacement effects in different thermal excitation methods

R = ik gR K EJ/MPa BRI CEREORD  HURRIBGIE CRREO SCHRR VR
FHES(CO,/N,) [ERURYIN 273.3 42 15.9% 53.3% Yang%# !
R iR PFEBK 2737 3.69 11.55% 59.16% ZhangZ§!'*
L E B B FRHKRL  271.15 3 28% 82% Stanwix 21!
Vi 2K A A gk 280.15 8 35.64% 64.80% IR BR B0
Vi) 35 2K AT A K A gk 275.15 4 19.83% 35.50% Ouyang#(!*!
ik A alizk 279.15 8 40% 55% KB
e A SR AN £ FFRM+K  275.65 33 24% 99% TupsakhareZ5'
P MEAIAHENCO/N,  AEW+K 27565 4.8 50% 68.8% Tupsakhare2%14
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Py Hk, SR CO, 43F 1] 1 /R FLIU A2 Bl in il
MG KT CO, 5KGYER LM &5,
T HH KA BOR T456 K, MARIEENT
FI HI 7K Y A2 S i B, DU R AR 1 3 46 IR
XFIK G W T S5 A IR, 438 T /K G W0 b2 1 A
XFFRE
432 LHEEZKE

CO, B e vk 5 B Fe LB PR AE 70 70 A 45 1% Rk
1) 7K A 0 T R B8R SR die R PR b sl /N X b 22 1
TR, HC B e JR s TR R HE i R AR SR 5 W B sl
TP AR . 5B, CO, B ik 72 K
A B FETF Ry 2 TR R A o 3 4 v B B R, o 4
I SFEAT B TP JEE 0, 5 B R T SR AH L,
o 6 i RE AR A — 2 12 A9 CH, /K & K A o0 i,
WKE DU R R BS54, S CO, B3 1R H #241t
TN E LB E A, i R CO, KA R
A, DR M LA 5 B AR DL A . Hon,
i DA Sk A8 2 R A A 2 T R R PN S A A By
B, T 2 R ROR I 32 B R R R P I B B
CO, 7 F Y H 32 B o B i R 1 5 8 40 0 SR AH 45
G, 1R RIRSKE Y RER 5l CO, Y H H iz
PEAL T, SRAL T CO, A FRIE RS, LS
AN B8 e 3l R 1) B TSR AH L, B ORI 4
e T S B R R TSR AH L, RS YA AN AT L
P v B RO, T HL R R TR R R 6 7 K
i, TN A R AR SR B Y IR 7k,
433 LHiafus R kmEA

ORI R v R B R R R TR A, T AN ]
JS R Ak 2 )[R FF BB A% 0 35 1 R CHL K& W9 4y
fiff380%, JUHAE SRR TR o, ey i A s R &K
Rim VERBCR I F 2 B H . Wik, kb5
58T RAGS A A B O B L L

DUIE T 3Rk 4% (TBAB) 1E R —Fh & W K&
Py k570 B 3 FH 238 4k CO,-CH, B i 58 v, A3
FEAR T CO, K A W 04 A - i 55 10 i T 42 %5 T CO,
X CHy 7K A5 W) 1Y ' 4 8 0, R4S T 0 ey A 46 %
RIS S e B, W B2 1.0 mol% (%) TBAB X A=
B CO, 7K A W 1 A2 F 250 3 f g, A 224 0k B i
1.5 mol% I, CO, 7K AE B 30 25 1 2 IR 1,
SEH IR B, ke B AR R 44 (SDS) il Y & 1k MR
(THF) PRI AS 6] 2 28 1) 7K A 4 1 5700 [0 A e A T) X
[ A7 AR B PR b e B . 5 4k IR R A EE, o o 4k
4 0.05% B SDS ¥ W T LA R 35 4 5 K A ) 1Y)
A, AH A [R] 5T £ 43 20 THF B Al 1
e N & A o BEAb, A X EE 0.03% Fi 0.05% PR

FAS T3] J3 2 3 B0 SDS ¥ X B 3 R (R 5l , &
LK MR B2 9 SDS BEARAS BT 47 ) B B8R, B0 UE T IR
— KA AR 2 SR 1 AR 2 RRIR 5 R R R AN T 4y 0
WA 2F N KRR 2R TN TRK A 4 2 590 1) 41
£ BB S B0 A 1Y) B AR, Il S IR HIE T SDS
FI THF B 405 % CO, K A 1 25 i B 3 R T
R — gk,

TBAB. SDS V) & THF 57K & ¥4 ¥t 7] ¥ fig
AR R CO,-CH, B 03, (BTE SEBRK & W T R it
T v AR AT IS R0 S 30 S5 A T A A 20O ) o i
HE T 7 SR A R, X S AR 2 Ol BB I 48 U AR
A, UL, i 22 F AR T LR ) RIS KA
fith J2 a8 i S AL B Y 1R R iR Ak CO,-CHY 1Y '
. Zad— RIS & B, Eh 0 A F
F WG R KA W0 I RO X CH,, 7K A9 4 3l 76
SO, X — 1 FHALERAE 15 CO,/CH, 1Y B 46 X [H]
WK, LT CHy /KA WAE IR R R R 5500~ R A 47
fif I W BHEHE T CO, KA WA ™, BT AT
B G INAR R, i R A BARAEIE T CHy KA
Y14 53 fABL[) B o AN 1 T COy 7K A 9 B 1LY
E— BRI, 52K IR R A, 40 g/L R K AR
£ 1 CO,-CH, Y 8 %0 % Je i, {H CH, I8l i & il
CO, 77 it 1 #B W AR T 2 /K A4 £ Hb (09 4 I (0,
Wik 2 05 AR A1, i R A 24 500 5 | & 1 PR 45 15 G )
R FEA Z U9 , 72 R SR SOK B W S bR IT Rl # v
T K 10 4% G Ak 27 00 008 XAt J2 4 5 i R K
T FHE DL TUAR AR IR, AL I SR FH BN 28 4 BR AR G 4k
SEFPRE R A G R IR LR BRI, LA
i 1 Fg — b 28 4 1 BTG 15 G 18 30 R Ak 2 500 7 A1 1F
CO, K G WA Uy T H A = . SN
0.1 wt% [ SDS ¥ Wi AH Eb, &% A [a) e BE ) -2 4
T2 V25 VA RE 0 A% 1) CO, MM Wi, [] A 422 7 1
G322 = COp SRR IH 32, X CO,-CH, 1) & 4 ik
FERIH T EL eI rERE . AL, SCH6AIERA L-
B A R A2 A X CO, AR I MR B 5% i AN K
HeEL I A 2 BR A E 2,

ZEA UL B M, BUAE CO, TEARES L BI AN
T RHBE RV R S5E 5T R 7 kB A B A 2L
P25 B TT R AROR, (HUA [R] 58 Ak 7 1 7 2 0L 4t it
T L AU e ML 38 56 T ) 2 S ol R 4
32 B it 2 25 RN o A B ARV B 45 PR R Y R
M ALK (% 4) . KL, 7800 B AR SR Ak J7 v 1
AR, 2 TH 45 T v A8 e a A v () e P AN ok
PRS2 B e Ak TR B R
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Table 4 Comparison of the effects in different strengthening methods on the replacement efficiency

AL 2E R RHH LR R 3R
A CO, FEE EAL B COKRFE S i, A F TP % IKEWHE R
HECO MM FLA S v A R DA S A A% A e FUIBR & B AR
FECOMNRE S FRARCH, o I, B S NE T ICH T AFEA L
RS SEARCH /KB il 51 I R 30 H 5 IKE i JE R
SR EIEB S CH KA WII R 5043 i R COL B 1B 1 4R A 1 S8 = & i FL R it JE R
e bR ey AR5 2% A [ F T CH oK S 043 R FICO KA1 5 1K J5 T # 3 PR L

5 i REE

H i, £ X} CO,-CH, ‘& ¥ /K A W 1 R J7 ik 5%
FEAFTELL R @ O 90505 B R R00 Kk
LA FBL 0 55 75 f b A% ) T, i LA DT) 4 3 S G F SR 2R
BOMRERSELRTRERKRAFERKERLE, @
CO,-CH, B el F2 i INFEALBRATI AN A B, 1 42 i o
U o3 il - IE CF DAETE R R, IR T8 i Se
—EE . @E G B AEMZE TR CO, e L
ARG E AT, FLEH A A 9 T A 1 il 28 R0 A5 (]
M Z RGEAIE . @ H TR Z 2R A H B s R
B PR BT R ARE, W T AR SCR k=
JE A B E A, XELLECIE ™ B Ok TR KRR A
Py 1) R P

BT X CO,-CHy B 8 7K A 0 1 2R 12 5t Ak 452 A B
5 EBAFAELLT () . DFF X & iR H 9 CO,
A B = gE— IR . 5 Co, ML, A
CO, ¥ TR BLE R, 81 IRIZ KGR A&
O3 ik, AR5 38 K AR g 2 X — I B R B
B, I B COy & 5 IY KA W oe 4l il & 4 2
N 1) % HE 5 CO, FLAK TR B 2ot A2 1) i AL VR AR T
WA CO,, (HFLART 1 7 B RTFP 28 | 43 H0RH 1) L i
50T 40 R0 B R e BIL R 1 A AR A K L, AR
1o, ME DA RIS 1 FH 5 MG S CO, 1B AR BUAR T
Har (b TS s B B . @ IR A SR AR 1
SR AL B R AR AR R KR, S
R R . BRORE | B T LR e s ] 45 A
REYIMAE, MEZ WA . BN, 5IANGTF
AR N, JCBE RS KT B B A5 U AR o B e B,
Bom T EEIFR A, @ 5K IR & EL
SR AR CO,p-CH, B 46 1 R ] figf e 5 462 3K 5 )
G A ML, A A e 1 IO FH G %, LR 7 X IR A R 1
FHOUE AL B K 7 04 A P [ 5 it 45 Jr T 2R AT R R IR

AHIBFIE o

N T A3 & ¥ CO,-CH, B 3K A W1 R 12
BRI HY, 305 L R PR K O AR ar (0 | 2 i
KRR 57, A ZE AR BUAF 1 1 £ [R) i, FR AR 3
SRUIEAIAT AR T 58 . B 5L, SL R TRIRTKE
Wy R RS DX 38 ) s T B8l % 5 40 B 3 R i Al
R DURE LS B0 B TSR PR, DA S 36 R (AL
LIRS H B UK, TT A R A5 #5256 4
AR I SL H AT A R UL TR A 22 RUE A AL
W5, TR B e id B AR AL BT BUFTE AR Z 5
W AR E LA S — IR &da, BUR
TR R BT S R R TR R MR R R
I T CO, B v, B T e A AL b £ 5 BT IR A
o T RAIEARFSRUTTE B EAR S, IR AR
PRS2 T B9 2 B 5 R K 2 Rk CO,-CH, B
KA W)IT R U T ZEHETETT 02—
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