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Abstract: This paper is the result of geothermal geological survey engineering.
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[Objective] This study focuses on Dafeng District, Yancheng City, northern Jiangsu Province, where the occurrence conditions of
geothermal resources are investigated to support the achievement of carbon peak strategic goals and the rational development and
utilization of local geothermal resources. A systematic study on the occurrence characteristics of geothermal resources in geothermal
wells and the coal-saving and emission reduction potential of geothermal development and utilization in this area has important
practical significance. [Methods] Through comparative analysis of the geothermal geological conditions of three typical geothermal
wells in Hengbei Village, Dutch Flower Sea, and Milu Town of Dafeng District, including "heat source, channel, reservoir, and
caprock”, as well as water quality analysis and evaluation of the geothermal wells in this area, and theoretical calculations of reserves
and recoverable reserves. [Results] The study summarizes the zoning characteristics of geothermal resources in Dafeng District, and
concludes that the main directions of geothermal well development and utilization in this area are physiotherapy, bathing, and
heating. Theoretically, the three geothermal wells can save a total of 8884 t of coal annually, equivalent to 21197 t of CO, emission
reduction. The geothermal water reserves in the protection areas of the three geothermal wells in Hengbei Village, Holland Flower
Sea, and Milu Town can theoretically save a total of 18885886 t of coal, equivalent to 45061725 t of CO, emission reduction.
[Conclusions] The research findings provide reference for geothermal resource exploration, development, and carbon emission

reduction potential analysis in 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 geothermal geological condition analysis, the characteristics of geothermal resource distribution in Dafeng
District have been revealed. (2) Through comprehensive research on three typical geothermal wells, the geothermal resource
reserves, recoverable reserves, and carbon emission reduction potential have been evaluated.
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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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PEAS A RRAE, TE AL AT AT FLIR 1450 m, J 17K
5 60°C 5 far 22 A6 1 Hu #A4HFLIR 1650 m, F F1 /K IR
50°C 5 B e /N FHE b #4 R FL IR 1550 m, I 0 KR

56T, HUBAR r= 7 (B r o MBEIE.
H, TFERHE—E R, Hy, T, FRERZEN
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B, T HKIRAAAETS o 8Ok, A H KR N
e 2~3°C SR AR T MRS B, TEAUAT | far 22 AR B
JEE /N by AT 357 b 3R B B 43501 R 3.34°C/100 m,
2.32°C/100 m 1 2.86°C/100 m, TEICAT H B Ffif
22 G b TS B BE A B DL AL EA T b Bk
Py BRI -, (5 I A 48 25k SK2000; B JEE /R
A I 10 2 AL AT sk 4 B -, it FH 00 -
XSRS A SK3000, = I HEFT T 4544
BRY BRI G FISE4E, 2009), TFHI5 H =5 .
T SR ARG | A0 R BH A B 5, TR 25
PINT 0.5%. = AFHEIIE L 29 3% 3@F 49,
MR AIE iR SR AR R R, R
B DR B3 g . MRS A, Bonte S
RUHb R RVRRAE, W Bk A HbER AL S

T LI B R, T T O R AR B K R v
K, XTIEAG S0, 0 A g R Gk B 58 A -, 1

&2 (EderE SRR T
Table 2 Statistics of well temperature data of geothermal
wells in Hengbei Village

R /m mE/IC % /m &/ C
269.3 38.2 822.5 47.5
312.2 38.7 867.3 48
3524 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 41.6 1319.4 54.4
525.1 42.3 1350.7 54.5
609.2 43.7 1383.2 54.7
641.8 44.3 1431.4 55.2

BRCEE B R K AR5 I R R 25, (HEEAR
M 5 A IX b i 37 S A R R
3.2 BELH

i T 3 i 1 20 b A T 2% 1 Ak A A
FHRR 1, PAAEIR B2 2 ABHHETR | 36 )2 5510 . Kk
it DREBIK PG I 4 22 DX 22 1 24, TR iR A g
il DR 2% S T AA i 2 (TR 4408, 2020) o 3R Uk
WA, FERENE T W, AR ENIR)E
R BUE Sl i W 2, s o P A S 4 | ke
SR A RITTRUB 2 GRS, 2004), 1E 2 E AT 17438
TR IR . fiff K 38 (reservoir structure) &4
Pft . 552 FEAE AR T W R R G (b T 3

R 3 FEREMAFFBBIRST

Table 3 Statistics of well temperature data of geothermal well in the Holland Huahai

R /m T/ ,C R /m WL/ ,C R /m IBE/PC R /m L/ ,C
422 352 621.2 37.8 1135.8 433 1480.1 46.1
437.9 353 681.4 38.6 1159.2 434 1512.4 46.3
456.4 35.7 694.6 38.6 1194.4 43.7 1533.1 46.3
468.6 35.8 842.8 40.6 1203.7 439 1537.5 46.3
506.5 36.3 863.6 41.0 1217.1 439 1556.4 46.3
525.5 36.6 897.2 413 1355.0 44.6 1601.6 45.9
563.7 37.0 935.9 41.7 1395.4 45.6 1621.4 45.5
586.3 37.4 981.9 423 1407.0 45.7 1650.0 46.0
598.5 37.6 1111.8 42.8 1447.9 46.0
& 4 BRER/NEMAFHBREBIRSIT
Table 4 Statistics of well temperature data of geothermal well in Elk Town
R /m T/ C K /m M/ C R /m E,C R /m T/ C
0 39.2 480.1 40.0 862.7 455 1173.4 48.5
51.2 39.2 520.2 40.5 903.1 459 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 47.7 1261.7 48.9
311.6 39.2 710.5 43.5 1093.8 48.2 1282.4 48.9
350.5 39.2 738.6 44.5 1107.0 48.3 1364.6 49.2
402.4 39.2 783.0 44.7 1136.7 48.4 1393.7 48.8
450.4 39.7 817.5 453 1149.0 48.5 1545.7 49.2
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Fig.3 Distribution map of geothermal resources in the
Dafeng District
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a8 70 FRAK A, 2022)

LA IR R 2 5, A Frh K, &
BA L L BARREN R RS, MRS R A R 8
TR, AUV 5 5 [ wr e i, (A& T A
T8 X7 . kb [ AR HOK Al , i il
TR I & A FH e A 3 s ) L X GBI 2004) .
4.1 IR FHKREFIE

TF 5 DX A BT 2R FH 8 I 4K i o7 =Rk A7
Ko, ARG MR 0 PR AR A T IORE 4250 #r (1
SR FEAE, 2018), B AN 25 46 pH (A, BhE
BE SR A5 2 ZEB FH B 1A Br, H,SiO,. B, #£

K, ALY . B AL A SE; Lis Sty Cu, Mn, Zn,
Ba, Pb, Cd., Hg. Cr % fi yo = GRAIE, 2011; 1448
45 02018) o HRHE A4 BT 4G R, 1H JU A M P KR
60°C , /K fb 2% 25 A h CI-HCO,—Na B!, 5 1k iE Ky
2261 mg/L, pH {H & 7.87; ff 2 £ 1 1 $4FH H /K IR
J& 50°C, /KAk2A2 S HCO,-Cl-Na &, 5 {L i
949 mg/L, pH {H Jy 8.54; J5 FE /N4 s #4 H K IR
56°C, ILENRT K 24 BER (=34°C), KAL)
j HCO,—Na B4, 7 fL & & 704 mg/L, pH {E 4 8.16.

B CETR KK DA AR ) (GB 5749—2006) 5
AR A BT 25 R AT XS b, W 5. ]

&5 KFRABMAH ETFRAKKBITEN

Table 5 Quality evaluations of drinking water of typical geothermal wells in Dafeng District

GiH . T‘Ej‘tﬁimm# Tuj“émﬁim#wﬁ %%d\%ﬁi@%#
i N i) AKJF AR G DT WA
VTG LN R R ) <15 <35.0 fiechan <5 / I /
R GEUEMA) /NTU <1 <20.0 b <4 fEERAN v /
RIS G I / 7 / & /
PRI T 047 7 A / & / ¥ /
pH 6.5~8.5 7.87 / 8.54 it 8.16 /
S <450 101 / 46.4 / 36.1 /
£/ (mg/L) <0.2 0.11 / 0.025 / 0.193 /
B/ (mg/L) <0.3 243 b 0.17 / 0.368 FEERA
£/ (mg/L) <0.1 0.068 / 0.012 / 0.024 /
4/ (mg/L) <1.0 0.0017 / 0.001 / <0.0002 /
£/ (mg/L) <1.0 0.015 / 0.037 / 0.0015 /
ERIZ (mg/L) <0.002 <0.002 / <0.002 / <0.002 /
BREREE/ (mg/L) <250 148 / 97.8 / 12.4 /
A/ (mg/L) <250 691 fiEikun 133 / 48 /
WALEE/ (mg/L) <1000 2261 fiaghian 949 / 704 /
4R (CODMn) / (mg/L) <3 1.12 / 0.58 / 0.763 /
HA (BN / (mg/L) <0.5 0.79 iEikun 0.11 / 0312 /
4/ (mg/L) <200 718 fiaghian 256 bR 174 /
B/ (mg/L) <1.0 1.37 bR 0.47 / 0.107 /
FMH/ (mg/L) <0.05 <0.005 / <0.005 / <0.005 /
T/ (mg/L) <0.01 0.0047 / 0.0005 / 0.0008 /
fifi/ (mg/L) <0.01 0.0004 / 0.0002 / 0.0005 /
7%/ (mg/L) <0.01 <0.0001 / <0.0001 / <0.0001 /
4%/ (mg/L) <0.005 <0.0002 / <0.0002 / <0.0002 /
¥/ (mg/L) <0.05 <0.014 / 0.022 / 0.013 /
#5/ (mg/L) <0.01 <0.0003 / <0.0002 / <0.0002 /
Hl/ (mg/L) <0.7 0.10 / 0.053 / 0.055 /
B/ (mg/L) <0.002 <0.0001 / <0.0001 / <0.0001 /
W/ (mg/L) <0.5 AAGI / KA H / 0.342 /
£/ (mg/L) <0.07 0.0051 / 0.010 / 0.0044 /
Y/ (mg/L) <0.02 0.0011 / 0.0005 / 0.0012 /
£/ (mg/L) <0.001 <0.00005 / <0.00005 / <0.00005 /
B/ (mg/L) <0.005 <0.0003 / <0.0003 / <0.0003 /
M/ (mg/L) <0.05 <0.001 / <0.001 / 0.002 /
FHIR L/ (mg/L) <10, T KIFEPR S <20 0.040 / 0.011 / 0.0084 /

T bR B CEIRHK AR ED

(GB 5749—2006) -
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DU B, GRS I KRR b, (08 | SR L Bk
A4 oA AL B AR TR &
B A7 22 A0 TR LA K AR T 3, B | RO | #H5F
JUE A bR BE /NI KR O R S
bro BIRE AR

X6F b ot R GE 5 b J5 ) A Y ) (GB/T 11615—
2010) By $ KK bR E (3 6), fEALAT HipH K
Tk 60°C, I RAT BT I E MR B2 A AT 7K B 22K
(=34C), TP o, IR & 21k 2] 7 MR E,
PRAERR & F A BN KR BE, B, iR . kiR
P K s BRIV L K IR 56°C, ik B EEST
B 18 Ve BE 1 FA0 KR B R, B R 1 = 36.6
mg/L, KB KR E, Ry & Im kBRI 7K 5 o 22 AR T
H AT IK IR 50°C, IR FIAT BT M (B R i 3 /K
MREEZR (=34°C), R AERR & f b 204 BEI7 i
{ELHR B R 7K VR B, N S R RR K . BeAh, 18
AU a7 22 AL 0B R /IVEEL = 1 M A B M PR
AT bt K H b BRI AR TR E5 AN 25005, b BRI
4.2 IE BRI EF AT R RBREHES T

b AT R A AR A A3 2 RT 43 Sk K AR b A
. T HiEARE 7R T R ARE AR TR
YL RIS 28 0T 3 A AR M B RE CIRLEEIE T 90°C) |
R HbPAE GRUBETE 90~150°C ) Fl s Yt 34 g (UL
T 150°C) o MG IR A4 A AR AT 23y v 1R
FRG E RTAR R A2 R T R RS, ke A [ 3 B 1)
Hin AR A T BB A TS FELAN ), Kok I &R FH O 1)

WAIR] . 200~400°C HoFIRAATT LA F B & A
ZEA R 150~200°C b B0 A AT DL XU 25 &
B, Tl Tl 3G T2; 100~150°C #A AT
DLHFAAEIR L AR . Tk B T, [l
WeER 2 | BESL A 50~100°C Y HE P A AT LAFH T
KB R Tl THR; 20~50°C 0BG 1A 7T L)
FRLYT . PRI KSR RFREE . R B
JKINT.(ESRI4E, 2000; FHRILEE 2017).

Hh T 2 LB RN 1% B 5 | R i HE
HEHN 0.915%; BEVERTHFER BE R8N 1% W4T B0k
BN 0.731%; AW B IN 1% T3 HECE
BN 0.895%; A B REHG N 1% 5 R AR HERU
N 0.945% T3 L L REIRSSHY , D18 Ik
HERCE R BEIR, K 1 & JE 5 T RE U5 4N b R BB Rk
AR CB 12 SCRITXI B 0, 2012) ¢

H ] R TR T A B X 25 S5 SR 3 A, AR X
=L SR RE VR TE AR SRR L PERRAR LR, AR
0 14 e R A S DA R TH AR AR 1 . BE X B AT RE
5 % S5 A8 1) BIUIR, 7R 350 b IX AT AR S 0 R 42
B, QU 2 1) FH b BRI s e D HE A L 38 25 08
A SR BT, DAAE 1 Re DsHE AT OB (R S5,
2012),

4.2.1 M TRk B =Z

Hh PG R R AR TR 2 T2 B R A AT R A TR
FEWN, &l i TAE, — B E EA& UG T
A B LA B v Bl AT A T I A ) b AR O U
(GB/T 11615—2010) ., Hb #4752 A idh o A X 531

R 6 K F X R HH BT HE KK BT

Table 6 Quality evaluations of physiotherapy hot mineral water of typical geothermal wells in Dafeng District

o BEITIME  BKIRIE Rk TE AT Hh B fr e I JEE S /N B
W /(mg/L)  (mg/L) W /(mg/L)  /KJFi/(mg/L) P K J/(mg/L) i KJ5i/(mg/L) PER

AR 250 250 1000 4.26 / <1 / 4.75 /

BEEE 1 1 2 A / / / <0.016 /

£ 1 2 2 1.37 BEIT ik 0.47 / 0.107 /

R 5 5 25 0.67 / 0.086 / 0.08 /

filk 1 1 5 0.29 / 0.052 / 0.028 /

£ 10 10 10 1.35 / 0.44 / 0.232 /

S 10 10 10 243 / 0.17 / 0.368 /

il 1 1 5 0.23 / 0.048 / 0.031 /

Gl 5 5 5 0.10 / 0.053 / 0.055 /
IR 1.2 5 50 3.84 RS IRIE 0.66 / 0.342 /
ImEERR 25 25 50 49.00 KR 36.6 B KR & 36.6 KR B

%/(Bg/L) 37 47.14 129.5 8.88 / / / / /
b=his =34C 60 I IRIE 50.0 BRI IRIE 56.0 BRIT IR

VE: bRUESRE (PRI A MIEY  (GB/T 11615—2010) B s EHT #4 7K 7K B bRt o
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FE Ny BRI R A &, o PR
Hy i, HAJE 2R R ok . TEIE A BB | far
2 AT M PR BE R /N R B4 b B TR/
LI 7,
4.2.2 TR A R 75 %)

HRAJE A 3= DX 118 b B T 25 R AE, 5 A AR X =
C A K IR AT . TRy il L it RN M
X 2T P2 AR A TER B 5T, A X b PR A Ui
JEARTF 90°C, J& TR FAAE, IR B4 A 2R AL,
TEERHTT ) EZN YT | URIE . RBEJT I, )5
HE— 25O X L UK AT Js, AT AR
RET W2 Tl T MR s . R . Bk
TAEFF R AT A EER

(1) FR7 . e . w7k Pk B9 BT AR R T
SR TR A T e A TR BRI A s T i (5
TR AR, 2003) o fEALAT | a7 22 1665 1 BE JEE /) ViR
AT MK BIREE 4351 R 60°C.. 50°C FT 56°C, £F
A EIT I K TR ER, HAWBERR & Sk 2K
RS, MBI R BT B 5 R B RR & Bk B
ST (B BE (TS, 2020)

ik A O BRI L & BB I D AR o, AR E PR
FRERWHES o W LIRITIRE . B8 RE R .
FRRE

FORARBEHIT AT D RITER, g

ArPOR AT BRI R . A RIS, T LG
BB, A B0 0 DAL, 8T 28 4 B RE RN BE ) 3
5 o FRUK VR VA AR S e T R AT, I B R
Jik . JRIT 2R B DR, B RN B I TR I

TR K BE v R T B RS A B i Th AL, A
Pt AR U AR AR, XT HE LS5 10 505 24
AT R JCHXR YT O % . WIRIERCR B
A FIRFVATE TR0 (A s RO 5 A1 g,
WA BRALEE, {8 S 2645 . XM . HAkE
IR A Z R, I HA RS TR

PR, Ml R AT JF A TR SR i I, |h TR Y
FRIT VR B AY: B I SR B0 SRR 11 M J5 L S 2%
1, AU SR LA R I I L, R | RS R
JRWERT o HFAOK AE T PR v 1 FF & R O T K AN
25 1) 224 1 BE AR R Ui, AR 237ty 3l B b ™ S A DG 7=
VR K J, ITITHUAS B R (28355 | 4 S TSR3k 25 o

(2)2RME . 50~100°C HtFAGEIF AT P ) FH 3222
T o e w2 o fE J6 AT Hb #TF £=60°C, £,=35C,
0=837.6 m’/d; faf 2= 1L Mg H I £, =50°C, £,=35°C,
0=2119.2 m*/d; B JEE/INEE M T £,=56°C, ¢,=35°C,
O0=1337 m’/d. WK JC IR it 7y b K R 3 R 2
T R B, AT AR R ARG | g 22 AR AT BERE /N
b R AT B A T A W 1A it ) b P K R I T
FUAr51 4 20295 m?, 30808 m? A1 27212 m* (5% 8) .

R 7T REXABRMBSA TR/ AEEER

Table 7 Geothermal resources/reserves of typical geothermal wells in Dafeng District

W4 Feim  WKE/(mYd)  ERDROKE/MmS ERCRRES AP XA ROK R R X A AR
TE AL HFH: 30 837.6 3.057x10° 5.866x10" 2.92x10° 1.27x10"7
fa 22 AL I 10 2119.2 7.735%10° 1.161x10" 6.73x10° 2.47x10"7
BE /N EAI 20 1337 4.88x10° 8.561x10" 4.35x10° 1.795%10"

*® 8 RIAEREMMHKEEREERGE

Table 8 Estimation of heating room area with geothermal water without peak shaving facilities

- KR A /m?
AR (h—t) 1000 m¥/d 1250 m¥/d 1500 m*/d 1750 m/d 2000 m*/d
10 9692 12115 14536 16961 19384
20 19384 24230 29076 33922 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

#: F=En/Q, En=4846Q(f, — ). H: En—RUKi=EE (W) , O RERIEHVEN: (Wm» RHPIUEN50 Wim®, O—HRUKKE (mYd) ,
{—HHGKCRIBEFEKIREE (C) W HGKCRIEHKIREE C°C) o drdiska (G HAEHIRH I A MTE)  (GB11615—2010) Ff5kF.47514

Ve ) S A KO Z SRR T AR 5 53R
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5 RIS

Hi A TK TSR T AR AR Y W, 5 22 R Y ) O
M Z AR RN M =YW, + 4.1868 + 7( M
T I H T AR HLYE ) (GB/T 11615-2010) 5 1wk
FERAH 245 (el 40 CO, I HER K 2.386
M. SO, W HEH# K 1.7%M. NO, & HE &~ 0.6%M,
BB R IEHER N 0.8%M ., BEKEHEE A 0.1%M
CHb ARG 5 1 5T 02 A4 ) (GB/T 11615-2010) . %
DL R A R IR, AR SCGHE = 0 AT
A AT AT R b BRI R A 4 DX P i A A A
IR, L5 TR 2 L, PEA 3 26 b 3R
e UEAS 2 78 4 A I ERE b R N S 2 A Y
(A HE L

A AE AT I Hb PR A T R A,
JOAS | for 22 AR RN BE S/ INEEL — 1 M A ) T R e
b B AE ALY R 400 SR 2002 t, 3961 t T 2921 ¢t
AT 1Y CO, WHER 378 4776 t. 9452 t Al
6970 t, SO, Wk HE 43514 34 t, 67 t A1 50 t, NO, I
HERAT 0 12 t, 24 t A1 18 t, B P2 M A i HE 4
SR 16 t, 32 t AT 23 ¢, I Al 9 HE 1 4 A 2t
4t 13t = HHBEHPOKI RIS AT AR AT
TR R 8884 t, AH Y M A CO, W HE R
21197 t, SO, JsHEE K 151 t, NO,_ W fEE hy 53 t, &
TF TRy 2 v HE B R 71t M K RS R HE B4 )
9t(%£9),

AR T R FITEALAT | i 22 AE T A1 BRJEE /ML =

1 i P B 1l B0 Y5 T SR A 47 3 PR i A7 1 b 3
AR AT IR S HE i, BRSBTS R
4333347 t. 8427848 t Fl 6124691 t. AH 415 B 1)
CO, & HE & 43 51 b 10339366 t. 20108845 t Al
14613513 t, SO, Wl HE it 73771 fy 73667 t. 143273 t Fil
104120 t, NO, 4 i & 53 71 2y 26000 t. 50567 t Fl
36748 t, = VE UM AR I HE R 4 7 R 34667 t, 67423 ¢t
F1 48998 t, R A voki HE £ 53 51 R 4333 t, 8428 t Al
6125 to — b FI B TR IR TF R AR i
I HOK BB AT 1Bl 18885886 t,
A1) CO, WHE A 45061725 t, SO, 1 HE
oM 321060 t, NO, JsHEfR R 113315 t, 77 mp
CHE B 151087 ¢, 8 I A s HE 1 43 7 A 18886 t
(#£10),

r LA B8 v LA = 0 S 0 st A5 R G T
KR, — 5 AT DAAR KRR B sy 45 40
RETRIE R 1, et e R i SRk, o) — >
D5 KB HE /D T CO, BHERCR, HAMA A
BT ERST CO,. SO, S5 FHAM S HET, KK
W T BTG

KFEX 2016 4 1—5 H 2 X HUA Tl AR TH
FEEEN 6.31x10° t, 4f b B 5 4 X AR AR T #E
SN 1.51x10° t, MY TARIHAEFRRE G 1.08%10°
t, CO, AEHEM R 24 2.58%10° t, %244 kit
BT, KRN 3.06x10° km?, DA %0 H 4
F (far 22 A6 bR T) SRy v BT SR O AP S L, 1%
H 0540 3 B 9.67 km?, X N AT -2 45 B 4

x9 WHOKFARER I BFTHREMBHE
Table 9 Theoretically annually quantity of save coal and carbon emission reduction by exploitation and utilization of
geothermal water

H4 FHEEM/ COXRHER/ SO, HEE/t NO, & HE &/t BRI R AR IR A e ek
TE AR Hh T 2002 4776 34 12 16 2
faf AL HL AT 3961 9452 67 24 32 4
JBE & /N L AT 2921 6970 50 18 23 3

&t 8884 21197 151 53 71 9

xR 10 BHRPEABFHMHEKFRTESMEHE
Table 10 Quantity of save coal and carbon emission reduction by exploitation and utilization of geothermal water in single
well protected area

H4 T EMA COYi =/t SO,k HER /1t NO, B HE &2/t B R R R/ A A I ik e/t
E AL 4333347 10339366 73667 26000 34667 4333
faf Z AL H AT 8427848 20108845 143273 50567 67423 8428
JBE i /N L AT 6124691 14613513 104120 36748 48998 6125
it 18885886 45061725 321060 113315 151087 18886
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300 P BRX P Ik = 177 S0 b A5 R
BIE 2.96x10° t 2y X YRI5 M6, #5742 X 300 H
AT EERAS RN T2 A, WIELE AR 2
8.88x10° t, AFAE ] il /L 82.18% HA M 7% fdi ] 4 CO,
AE U HE 2 1.64%x10° t, B 45 4F 7] a2 82.18% )
CO, Hijilt

6 458

(1) R XAk TSR3l X PR YR A7 3 X Y
R AT IX, 1% X b R AR B AR K F 39C/100 m, /& T3
b 2 b ) b R B B T S (E, Kb AR A 5 X
BT 2SS AR DD, Va3 TR R, B AT ) S A
4 1 R At ARG T 5 BT AR R IR T BRI R ALRR
—ZABAIE R, it 2 A5 TR A5 U R R
IR FBRER, AR ALEE . EKEZE.
POFRAL, PR TERELS, #4135 2
PR XA Ay AR M3t | )2, 3527 i
T 5 o

(2) 7 [X Hi A K 28 R = B A5 K Ak 2 28 Ry
CI'HCO,—Na %7K . HCO,-Cl-Na %47k 1 HCO,—Na
RIS, KB, A R F 5 AT &R

(3) BLBA BEAS X AT I8 &R 7 1) 322K
YT | PRIS AR 10 . 2o, THALART, o7 22 6
R R /I b A T 82 A T 18] W 14 it ) b #ROK
FERBEH A 20295 m?, 30808 m® 127212 m?,

(4)TEUART | far 22 4 B2 e /N = 11 A
Y SR e 1 B4R AT R 4000 2002 t, 3961 t
12021 t, A B CO, JaHER 72510 4776 t.
9452 t F1 6970 t. A itd4ER] &y 8884 t, A4
TR CO, WAHER T 21197 t, 7 22 A6 1 BEJE
JINEEL = T i A B B R SR AR A L A i
frae Fo 40 FF R, BEIE bRl 37 5 B 4333347 t,
8427848 t Fl 6124691 t, A 415 B 1) CO, W HE &
43591k 10339366 t. 20108845 t Fl 14613513 t, &t
AL R 18885886 t, A MARIEEY) CO, W HEH:
45061725 t.

H G R  F & R T AT H RLRE R, e
CO,. SO, 554 FHARHRHL, W T A5 YL, Xk
EREVRGS A . KR T FAERRUR, HfE shaRk ik Y . H
SR, K A R ) R SRS

QLRI €, TS, W, vuih e, ZEm B, Bhoor, i EEL, F 5
1, R, W, XA, 2 2021 I A= A T (98B Hh b
BEURE T PPN B TRt R A SR s [R]. B AL VL5048 HL T4
HEHFIEBE.

O JAR, 30T, slil, FRRTT, B, 5, F3C0E, BEH, ik, o6
2, BIAR, AT, AR, B E, R, Y2, IR, 4k
& ZEmAT, RO, AL, R, RO, XU, M. 2015, T
1= 5 JTERIRT, 51/Kk9A, Je i, MR, REEE, IR XA [R].
FA AT TIOR8 MR R AL TS %

O Fe. 2013, Ik TT K FAEIAT M HOK AL [R]. AT
IR R P Y IR B R

O, 2015, VLI FRUFTT & A SRS RIS [R].
P [ A R UR R B 7 R R B A P .

O, 2020. FERE/NEHI I KBRS [R). A & E 1
R R 7 R A
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