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Abstract: This paper is the result of geothermal geothermal geological survey engineering.
[Objective]Dafeng District , located in the northern part of Yancheng City , Jiangsu Province , is an area with abundant geothermal

resources. It is of great practical significance to systematically study the characteristics of geothermal resources for the potential of

coal and emissions reduction in the development and proper utilization of local geothermal resources. This is to strive for the
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strategic goal of achieving peak carbon dioxide emissions as soon as possible. [Methods]By comparing and analyzing the "heat

source , channel , reservoir , and cap" of geothermal geological conditions for three typical geothermal wells in Hengbei Village ,

Holland Flower Sea Geothermal Well , and Milu Town Geothermal Well in Dafeng District , the characteristics of geothermal
resources in Dafeng District were studied and summarized. [Results]Through the evaluation of water quality and theoretical

calculations of mineable and reserve amounts of geothermal wells in this area , we surmised that the geothermal well development
and utilization in this area is mainly towards physical therapy ,bathing ,and heating. The theoretical total coal-saving amount that can
be achieved through the exploitation of the geothermal resources in the three wells is 8 , 884 tons per year , and the corresponding
CO, emissions reduction is 21 , 197 tons per year. The theoretical total coal-saving amount that can be achieved through the storage
of geothermal water in the resources reserved area of the three geothermal wells in Hengbei Village , Holland Flower Sea Geothermal

Well , and Milu Town is 18 , 885 , 886 tons , corresponding to a CO, emissions reduction of 45 , 061 , 725 tons. [Conclusions] The

results of this study provide basic evidence or references for the exploration and development of geothermal resources and the
analysis of carbon emissions reduction potential in the Dafeng District.

Key words: geothermal; characteristics of geothermal resources ; development and utilization ; carbon emission reduction;
geothermal geological survey engineering; Dafeng District; Jiangsu Province

Highlights: (1) Based on the analysis of geothermal geological conditions , the characteristics of geothermal resources in the Dafeng
District were revealed. (2) Through the comprehensive study of test data from three typical geothermal wells , basic evidence of the

carbon reduction potential in the Dafeng District will be obtained , which has certain innovative significance and reference value.
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Fig. 1 Geological condition map of regional geothermal in the Dafeng District
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Table 1 stratigraphic characteristics of Dafeng District
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Fig.2 Geological structure map of Dafeng District
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Table 2 Statistical table of well temperature data of geothermal wells in Hengbei Village

REE (m) W (T AE (m) o
269.3 38.2 822.5 475
312.2 38.7 867.3 48
352.4 39.1 943.2 49.6
387.2 39.7 1039.1 51.4
409.7 40.1 1265.8 53.2
420.5 40.2 1305.3 54.2
490.6 416 13194 54.4
525.1 423 1350.7 54.5
609.2 43.7 1383.2 54.7
641.8 443 1431.4 55.2
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Table 3 Statistical table of well temperature data of geothermal well in the Holland Huahai

SREE (m) BE(°C) SREE (m) BE (°C) RE (m) BE (°C) SREE (m) BE (°C)
422 35.2 621.2 37.8 1135.8 43.3 1480.1 46.1
437.9 35.3 681.4 38.6 1159.2 43.4 15124 46.3
456.4 35.7 694.6 38.6 1194.4 43.7 1533.1 46.3
468.6 35.8 842.8 406 12037 439 15375 46.3

506.5 36.3 863.6 41 1217.1 439 1556.4 46.3




525.5 36.6 897.2 413 1355 44.6 1601.6 45.9

563.7 37 935.9 41.7 1395.4 45.6 1621.4 455
586.3 374 981.9 423 1407 45.7 1650 46
598.5 376 1111.8 42.8 1447.9 46
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Table 4 Statistical table of well temperature data of geothermal well in EIk Town
RE (m) HBE (T

WRIE (m) BE (T RIE (m) BE (T HEE (m) HE (T
0 39.2 480.1 40.0 862.7 455 1173.4 48.5
51.2 39.2 520.2 40.5 903.1 45.9 1197.7 48.6
104.3 39.2 550.1 41.1 954.1 46.7 1215.4 48.8
140.1 39.2 601.2 41.8 998.1 47.6 1232.2 48.7
202.2 39.2 644.1 42.2 1023.8 47.6 1245.1 48.7
250.3 39.2 670.5 43.1 1046.9 41.7 1261.7 48.9
3116 39.2 710.5 435 1093.8 48.2 1282.4 489
350.5 39.2 738.6 445 1107 48.3 1364.6 49.2
402.4 39.2 783 44.7 1136.7 48.4 1393.7 48.8
450.4 39.7 817.5 45.3 1149 48.5 1545.7 49.2

[]auu
Good Zone
[ g
Gcncral area
@ W 7% X 3 [

Study area
0 30km

B3 KRFEXKEHHEIRRES X E
Fig.3 Distribution map of geothermal resources in the Dafeng District
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172 A, HaFEVR)E 5000 m i B P A A7 (1 R AR AV ik 14.25407°K3, M1 T 510t ARiERE (7F
17, 2020), JUTAHY T2 BRI SR Wi B 10— (2019 FEA BRI R IR IiE 84 1.07>10"%)., 1930 4F,
JERR [ ZK UK 8 FFUa S R IAGERAE TR W, IS — € BUR G AW RO R R, 20 tHad 90 4EAR, M
T HER S AR S R BERE O A S A, STIL T SRR R R FRE M AEEBE T AR T 20 T4 70 4R (BR
K&, 2022) .

LA GHRAE R EN E, TSR SR E. SRR T, MRS HiEs A
TARIE AU R, (AEE T A DR 78 XM, Ab B RS HOK, BT ki
PEFE R A A i s X GBI, 2004)

4.1 HFARFFIKBRIFE

HIF 72 DX A0 s AR 8 K 05 sREEAT PR, AT 700 B (O L RGR AR EA T BURE & o0 i (Ao
2, 2018), FEMNAANLA: W8 ph (. SR, SIS FEHAME T Br. HSi0s B R8N,
S, BERALESE: Liv Sre Cu. Mn. Zn. Ba. Pb. Cd. Hg. Cr ZfEc® GXH%, 2011; ¥FREs%,
2018). WRIELE/HrEE R, fEAbA B IEKIE 60°C, KIL2ERAN CIHCOs-Na B, B 1k N 2261mg/l,
pH {E>N 7.87; fif ARG I HUKIEE 50°C, /KALZ2ETN HCO; CI-Na 2, B 4b N 949mg/l, pH 1E
9 8.54; REEJE/INEHLEIEKIR 56°C, A ENRA KMdT AR (234°C), KA HCOs-Na 2, 4k
K 704mg/l, pH & 8.16.

B A TE K BAARHE (P e N R ILATE T ARES . o [ [ SO R 2, 2006) 5 3 K 5T 43
e AT LT AR 5. WRAATLAE R, TEACK HRASFRPEER, AR, MR, 2. S, ik
FE. BE. B RSO RS R, OGRS R, W BT . SRS B
JER e /NI K FE R T R & AR . ARG G .

XoF Bl i A B YR kb 5T B A RIS (A N R ] [ B, 2010) BT A AR BUARHE (3% 6D, fEALHY
HFIFIKIR A 60°C, TE A BRITIMEIR BE AT KR FEER (234°C), RAa. MR & &1k 2y IME
WS, WMEERR & Bk B0 AR EE, NS ImER . AR AT 7K BERE /NI KR 56°C, 1AFIH
BE ST I IR P B /K IR B R, (AR & & 36.6mg/L, TAFIW /KIKEE, & MEERRI /K, T 22 A6
IR 50°C, IR BIAG BRITAME MR W K IREEEK (34°C), R WidiR & B8 BIA BEIT N ER B
KWL, NSRRI 7K . BEAMELL. fof 22 AR A0 B8 /N = T P ) b RAGR AA J9 JE F ek HL
HhARARBRIR S A 2535, Hh AR T AT
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Table 5 Quality evaluations of drinking water of typical geothermal wells in Dafeng District

_ $e LR A i Z AL IR i /N FA T
W H *FrdE mg/l
NS TR KT AR PR KT AR PR
Nic <15 <35.0 fizzh N <5 / ¥ /
VU <1 <20.0 ek <4 R & /
SRR 7 7 / P / 7 /
PR AT A% 7 A / x / x /
pH 6.5~8.5 7.87 / 8.54 feéha 8.16 /
ST <450 101 / 46.4 / 36.1 /
e <0.2 0.11 / 0.025 / 0.193 /
B <0.3 2.43 ek 0.17 / 0.368 fisiton
ke <0.1 0.068 / 0.012 / 0.024 /
| <1.0 0.0017 / 0.001 / <0.0002 /
(24 <1.0 0.015 / 0.037 / 0.0015 /
FERMZE <0.002 <0.002 / <0.002 / <0.002 /
R <250 148 / 97.8 / 12.4 /
A <250 691 ek 133 / 48 /
WAL <1000 2261 bR 949 / 704 /
FE & (CODMN) <3 1.12 / 0.58 / 0.763 /
HE (LN <05 0.79 bR 0.11 / 0.312 /
& <200 718 fEkan 256 R 174 /
A <1.0 1.37 e 0.47 / 0.107 /
A <0.05 <0.005 / <0.005 / <0.005 /
Tif <0.01 0.0047 / 0.0005 / 0.0008 /
i <0.01 0.0004 / 0.0002 / 0.0005 /
K <0.01 <0.0001 / <0.0001 / <0.0001 /
e <0.005 <0.0002 / <0.0002 / <0.0002 /
&% <0.05 <0.014 / 0.022 / 0.013 /
Y <0.01 <0.0003 / <0.0002 / <0.0002 /
M <0.7 0.10 / 0.053 / 0.055 /
il <0.002 <0.0001 / <0.0001 / <0.0001 /
W CRA <05 G / Fkr / 0.342 /
el <0.07 0.0051 / 0.010 / 0.0044 /
B <0.02 0.0011 / 0.0005 / 0.0012 /
i <0.001 <0.00005 / <0.00005 / <0.00005 /
B <0.005 <0.0003 / <0.0003 / <0.0003 /
i <0.05 <0.001 / <0.001 / 0.002 /
THTR #h <10, HhFAKIR 0.040 / 0.011 / 0.0084 /

rH Al nd My on

s ARAESRE GB 5749—2006 A=V FH K TLAEFRiHE)

4.2 WA GEIRFF L FI R 75 @ R AR S AT

AR IR AEAPIRES 2 20 20 K AV AR RS . TR AR AR R R 2 A RE, M AR IR IR B
K28 0] 23 ARIR BB GREBEART 90°C ). PR #AE (JEEETE 90-150°C 2 [A]) %umzﬂ%im,mab Gl E 1
T 150°C ) HbFEE IR BRI AR BT 43 il b AR RN B3R P RIS, TR T A [ P2 R AR

A RERIF VS AN, B R AR 7 B AR [A . 200~400°C 3t #GR A AT LA T BL8E R W e 22 & R



150~200°C A AR v DU UG A K . Dok g, Tk #in T, 100~150°C H ik a] U T UG &
M R Tl A T, FER2E. k& i 50~100°C bR T DU TRk =, T
AT 20~50°C I AGRAARTT DU T3 . SRl /K72 9R0E AFRpE S . BHONE. BT (EH¥
&, 20005 FirFReE, 2017).
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Table 6 Quality evaluations of physiotherapy hot mineral water of typical geothermal wells in Dafeng District

li=E(# ) T 2 AL RNV
T ey e e #
P ﬁﬁgﬂ POAKE ek HAIE HeAIE HAIF
mgyy ™IV L Y N T U N
(mg/L) W (mg/L) w mgy 7
AR 250 250 1000 4.26 / <1 / 4.75 /
R 1 1 2 AAG / / / <0.016 /

(o 1 2 2 1.37 BRITIRIE 0.47 / 0.107 /

A 5 5 25 0.67 / 0.086 / 0.08 /

it 1 1 5 0.29 / 0.052 / 0.028 /

2 10 10 10 1.35 / 0.44 / 0.232 /

2 10 10 10 2.43 / 0.17 / 0.368 /

A 1 1 5 0.23 / 0.048 / 0.031 /

l 5 5 5 0.10 / 0.053 / 0.055 /
e 1.2 5 50 3.84 BT IR 0.66 / 0.342 /
e 25 25 50 49.00 WK 36.6 WK 36.6 WKW
4 Bgll 37 47.14 129.5 8.88 / / / / /

HRE >34°C 60 BRIT RIS 50.0 BRI 56.0 BEIT I

¥ bRESR E GB/T 11615—2010 M e b 5 & VO i 3% C (ST W /K K T b e )

4.2 AR & FI R 58 R ixmHES

H I BHIRAZ A APIRAS 73 K AT 4 K A e . T RCGE R R AN e R e, M AR IR IR FE &
A3 2K 0] 7 AARIRH A RE GRIEMRT 90°C). HiRMiAGE GREETE 90-150°C 2 [8]) AlmiEtikEe CGREE &
T 150°C )« b AR BT I FH AT 43 v b 4 e LRI L BB R I 7 DRI, it A [ P b A A
A RER I RTE R R, SR ITF R A 7 A A R . 200~400°C H BG4 i) LU T B3 A v K g2 A
150~200°C AR il LLR UG IA & L Dol Tk #in s 100~150°C He#ii vl DL T SUIG 3 K&
B R TR, Bk, B, GESL | 50~100°C AR T LAH T-RiE. iR=. L
T4 20~50°C AR AT CLA BT . SR AKP= 985, s R . R, BT (£
&, 2000; EurFesE, 2017).

Hp IR T 2 L EL SN 1% K 5] EhHERCEIE N 0.915%; AEIRH R RN 1% B T B
N 0.731%; AU NG 1% SRR 0.895%; A IS SRR 1944 51 E ik HE U 236 N
0.945%. FIE R RRIRSE R, Bk BRI RR IR, K7 % R 17 R R A e R D B HE TS (B
R, 2012).

o [ R PR FEHL X 22 S STUE AT, ARSI X = PR S A O BRI AR R . PEERAR IR, ARERI
e R e AV FE AR (o B0 H ATRRIRTH PR M IR, AR IX TR SE SR ARG, A R
FH s #RESR ISR B DR HE B, EE D D RE ERAH, $mT se K CERSC, 2012),

4.2.1 HABFMEE

it B R IR S AT SRR AT B IR FE N, S8 E T1E, — e RE BB M7 TRE A %
HA B A R L AGRAAR BT AE A A 2 R (GBI/T 11615-2010.2010) . Hiy A Y5 B A0 B 1 [X 39 - 3y %
JERRTITFR R E, NSRRI E, (HARATRTT R IR, Hibhf it fif 22 et
B R /NEE I A 1) 1 Hb IR IR/ i S LR 7.



4.2.2 FFRA AT A

AR KR X R P BT SRR, S5 5 AR IX = DB RO KIR K BURFAE . ARG il R/ St X
2P IREAT AT, AXHPGRARR R T 90°C, J& TRRM#ARE, (IR EA A, JTHAH
TR EZONEYT . Yot RIRJTTHE, e a3 — 2D 0 B0 (05 T 5 0 A Rl 74 B 75306 A2 Tl
TR VTR R RIEINR . AN AR AR AT 1 K

(1) Ey7, Hlte s /KGRI T IRE DI T EA 8 T E A& IR M B M (RFE
55, 2003). fHALAS . far 228 BRI /N I ROK IR B2 73 ) 60°C . BOCAI56°C, 5 ByT i
IR EEEER, HAmAERR & SIS B /KR EE, EAMEILAT I BT O BT RR 25 B0k 3 By 7 BV BE (9 1.

3, 2020).
R AP ER, EReBOE AN, (R RBREMHEE . WA T LUGRITIRE . S BEH. T
Bl

e NMEE BT G T e s, WRAMRATEDRITE. EENFNRIUS, T At
B, ERIEERI TR AR R PUBR AE S35 . FUK SIS AR T R, R BRGE BT 2
FRERT AT, AR @A BB (R

R BIRR 7K e R VR 7 B R A B BT, A N AR AU AN R R 1 R B 400 5503 3506 ¢
TFRIT R JCHXHRIT R R . RERACR %, A RRAEST EMEER . RefR bR, Homt
HENLAE, EHEAE. MMEER. WHE. XEEZ MR, EEARRIT

DR, A SRR AT AR SR, TR SR A BT VR F R A B i SR B R R A . M SR AR, A
TR SR ORI I, W B KT R AR . MUK AR BT RV BT R R O TR AN 2 5l 2
FEAR R, 2 Bl 5 = S5 A OGP R e, NS BE R I 28355 . AL AR IR0 7

(2) RWE. 50~100°C Hb #4555 o] B4R H 32 2/ T Hh itz . fEAbA s #JF 4=60C, t=35C,
Q=837.6m°d; T =fEiEh# I t,=50°C, =35°C, Q=2119.2m*d; REJE/NEH P t,=56°C, ,=35C,
Q=1337m>/d . 4 JC TR e 15t Py b A /K e 5 SRR TR A B 2, AT i 0t I o e 22 7 R BB G /B A
AT $RAL TG A W % it 3t K S = SRR T AR 20904 20295m°. 30808m” Fil 27212m* (% 8).

4.2.3 TREIRHEE /)

HRGKIF R FTIRAEY W 5 A 4 1R M 2 BT : M =YW, +4.1868 + 7 (FFfgE A
RO AN [E L BEJEES,  2010); HuF O KIFRAR ST E I E A . COL IR HEE N 2.386M. SO, JikflF &
N 1.7%M. NOx IHHFE N 0.6%M. &% A E A 0.8%M. KSR 0.1%M (Hae N RILHIE
B BEE S, 20100, 4%LA Bt AR KB CR, ASCEIE X = FIHbE: 14 ] Rt oK ST LR
PIX WA ROK BT, SRA T4, PR IR L P B 515 21 78 20 R P B b I =
5 2 A 2 IR HEE

AR ROK AT T S B R, TEAEA L far 22 AR RN B R /N = DU AR T R B 1S R
SERIT R 7308 2002t 3961t Al 2921t AH 4T HEE ) CO, Ik HER 730 4776t 9452t 1 6970t, SO, Ik
HeEE 3 BI04 34t 67t A1 50t, NOx JskHEE )5 34t. 67t A1 50t, £ iF ML IRHEE 2514 16t. 32t A1 23t,
PR IR 73008 2t 4t F1 3te = BRI HOKIE RIS & TH ] 1T &y 8884t, AHY & 1)
CO, IR 21197t, SO, IHERE N 151t, NOx JkHEE A 53t, B IFFk AR 718, ARG = 5
Aot (R 9.

T R FEACAT « A7 22 TR BE R VB = 11 b P B R A B R SR AR Y0 B A7 11 Hh oK



TR B AR, PG AR A 4333347, 8427848t Al 6124691t. HH 4 HEER ) CO, JlHER 2 7
7 10339366t. 20108845t 1 14613513t, SO, JkHF & 7374 73667t. 143273t F1 104120t, NOx A& 73
7}y 26000t 50567t Al 36748t, &7 HA L kHEE 53 70 34667t 67423t A1 48998t, JHEAKAE A& 737 N
4333t, 8428t Fll 6125t, = [ AR F - b R GE YRR ARV [l it A7 () L ROK B B EA k] i E R
18885886, A4 T E 1) CO, YR N 45061725t, SO, JiFEE A 321060t, NOx JiHEE }y 113315t, EiF
kY A RkcHE By 151087, AR HE R 7371l 18886t (5K 10).

HH DA E30E vT DU = F R B SR 0 R FANME Ly, — 5 T AT DR KRR BE (19745 2% e re i B
M, ZZAESRRRIRM SRR, 55— DR EIHR K E D T AR IHESE, NS R T 5
oy AR, RIS AR BB HER, ORI TR S

RT RFEX AR MBI P RIFMERB R

Table 7 Geothermal resources/reserves of typical geothermal wells in Dafeng District
MoK B ACRK R FR G R IX I REAAII S BRI DX N Ak A7 1 34

44 FEEE (m)

(m*/d) (md ) HoKE(m?) ()
fE JEAT H RS 30 837.6 3.057x10° 5.866x10" 2.92x10° 1.27>10"
fif 2 AGHEH I 10 2119.2 7.735%10° 1.161x10" 6.73%10° 2.47x10Y
B /N AT 20 1337 4.88%10° 8.561x10" 4,35%10° 1.795x10"

#8 TSI R OKE ERRE ARG R

Table 8 Estimation table of heating room area by geothermal water without peak shaving facility

SREEMIA (m®)

RURREE (tto) 1000m¥/d 1250m77d 1500md 17504 2000md
10 9692 2115 14536 16961 19384
20 10384 24230 29076 33022 38768
30 29076 36345 43614 50883 58152
40 38768 48460 58152 67844 77536
50 48460 60575 72690 84805 96920
60 58152 72690 87228 101766 116304
70 67844 84805 101766 118727 135688
80 77536 96920 116304 135688 155072

530 F=En/Qr. En=48.46Q(ti-to) FT: En—RUKF it (W), QeI % RIE AR (WIim®) P EUE A 50Wim?, Qq—H vk /K & (m¥d),
- M KRB KR (O, to— b HIKCRBEHKIEE ("C). 7. FriEsk H GB11615—2010 s G5 It 5 Bh & VS M=% F (6
PR 5t 1 K R B SRR TR B3R )

9 B FEEFRF B ROK I RENREHR SR
Table 9 Theoretically annually quantity of save coal and carbon emission reduction by exploitation and
utilization of geothermal water
THEM  COy iR

BRI BRI R

4 . (t) SO iR () NOxRHEE (O B (O B (O
AL A 2002 4776 34 12 16 2
Taf 22 AEHE 3961 9452 67 24 32 4
R JEE /N AT 2921 6970 50 18 23 3

&t 8884 21197 151 53 71 9




# 10 BHRI X NHIPOK TR EEFRFRS TR
Table 9 Quantity of save coal and carbon emission reduction by exploitation and utilization of geothermal water
in single well protected area

BRI A

W4 THEEM (D COPWilER: (D SO UHER (O NOxJkHER (O
H&E & ©
TEALR AT 10339366 73667 26000 34667 4333 4333
T 2= AR Hh 20108845 143273 50567 67423 8428 8428
JBR JEE /N AT 14613513 104120 36748 48998 6125 6125
&it 18885886 45061725 321060 113315 151087 18886

5 Wig

KFIX 2016 4= 1-5 F 4= XA Tl B AR VH FE 5L 5 630508.08 t, 418 b A Sfil 554 IX AR i v A o 2 2
4 1513219 t, AH Y T FERR AL & 1080892t, CO, FHEAEZ) 2579008 t. K A ~F354 Hik it i &,
KX S 3059 km?, ULESEIH I (FF2AEM G b OEUETE AR E L, %R B A
9.67 km®, X AR P44 B2 300 FbFAH: . X pYix = C1 R R S B P 34 2961 t (X Py Bk
M, 74X 300 MRS B 78RR, MBS EAET I B A 2478 888300 t, HE4E T i/l 82.18% 145
AT E; CO, IR L 1641442 t, BIEEAERTIR/D 82.18%() CO, HEE -

6 it

(1) RFDKALT Er 3 DX ARG JR R AR 7 X 1) RAF X, 2% X I B FE ST 3°C/100 m, 1 175k
DR BA BT SUE, KRR E R S X RS A D), VR, B B ) S A E A
HARGETE; Frif SR T BRI T D FLRR-L R AE BUR, R AR BRI IU RAE R 28 2h I
FRJERER. HBRAKE . BAMEZE, MFRE, RIEMAERRLT, WRREFIHHAGEE. it KFEXBEAR
UF “HIR. MiG. 2. BE7 SHI MR &1

(2) A X MoK R 32 B KL 257 58 ClLHCO5-Na 47K . HCO; ClI-Na 47K il HCO5-Na %7K %%,
KT, ART R R .

(3) UM B AR Xt B PR R R 75 1) BN BT . PRIRAUCRIE T T, S, bR . ff2ieif
R 8 /N B A T 452 (RS VR U 148 i ) 1t A K i 5 SRR T AR 23 319 20295 mP, 30808 m? il 27212 m?,

CAOFEACAT  far == A6 R B JEE /N — LT AR ()R B 18 B AF m] 43 704 2002 t.3961 t 1 2921
t, MR CO IR/ 5 4776 t. 9452 t FI1 6970 t. A itAF4ERI YN 8884 t, ML TIHEEM
CO, JHHER Ny 21197, i == A0 A BE JE /NVEE — M B A B b A B IR TR AR VS Bl i 7 R R, #E
W AT B ) O 4333347t 8427848t 1 6124691t, H =475 JE & 1) CO, JalAF7) 7y 103393661, 20108845t
A1 14613513t, & it AT E N 18885886t, HHMUPRHEIENT CO, kil R A 45061725t

AT TT R R BETT 20 T 8 AR, b b, —SABRSE A FAURMHE, b TS
e, XNOCEREIRS . RIEFFAEREUR, HEBIBOEE )R SEIL, K AR ) SORIE I
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