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Absrtact: Pengzhou is one of the seismic disastrous areas during "5.12" earthquake. Related research on the hydro -
geochemical characteristics of Pengzhou has not been done after the earthquake. Hydro — geochemistry equilibrium theory and
method, based on the thermodynamic, are used in analyzing the shallow ground — water of Tongji area in this study, which
shows that the groundwater chemical field of study area is controlled by topography. The concentrations of HCO®~ and Ca’* are
high in most study area, so the main hydro — geochemical type is HCO®~ Ca type. Carbonate solubility and pH value are con-
trolled by CO, partial pressure. Quartz is oversaturated in shallow groundwater, and amorphous Si0, is not saturated, CO, is
involved in hydrolysis of silicate minerals, producing soluble Si0,. Calcite is the main non - aluminosilicate mineral in mineral
dissolution and water chemical equilibrium, and feldspar is the main aluminosilicate minerals, followed by kaolinite and mont-
morillonite. Hydro — geochemistry equilibrium theory and method are suitable for the study of groundwater hydro — geochemis-
try environment and determining the source of Si0, and mineral dissolution proccess.
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X1 EFHURREHMTRKUEESTRRE

&Y % o ca?t Mg Na* K* €0,2~ HCO,~ ¢ S0,2° ®{LE BEE HSi0,
mg/L mg/L mg/L mg/L  mg/. mg/L mg/L  myl mg/L  mg/L mg/L

S02 # 7.6  88.18  7.29 10.702 2.793 0 273.71 8.18 44,372 298.37 250.20 11.093
S03 # 7.45  136.27 10.7 19.389 7.257 0 348.66 27.7 91.944 467.59 384.31 13.780
S04 #* 7.66 101 5.35  4.89  5.144 0 306.3  3.02 23.102 295.66 274.22 13.867
S06 7 7.65 68.94 15.56 15.445 1.935 0 316.07 1.49 24.061 285.46 236.19 18.200
S07 Y 7.82  112.22 37.92  2.801 1.563 0 498.55 3.26 23.611 430.66 436.35 15.860
S08 # 7.41 106.61 23.53 14.693 3.206 0 478.99 2.03 11.838 401.41 363.09 23.747
$09 -] 7.68 86.09 10.02 4.648 1.11 0 293.26 4.66 13.489 266.64 256.20 21.320
S10 #* 8.05 ~ 64.13 6.81 9.368 2.695 0 188.99  6.21 39.456 226.36 188.15 12.913
s11 # 7.89  90.26 7.49 8.809 1.255 ] 273.71  9.72 37.124 291.51 256.20 17.247
S16 # 8.05 96.19 5.35 5.97  2.56 0 215.06 12.87 59.787 296.67 262.21 12.653
S18 EY 7.61 138.68 24.8 6.514 2.392 0 478.99 1.92 78.021 491.82 448.36 22.533
s21 - 7.62 134.67 14.1 7.076 2.169 0 452.93 2.5 31.467 418.44 394.32 16.293
$26 7 7.81  76.15 24,31 19.528 2.09 0 410.57 1.4 15.527 344.29 290.23 22.533
S27 # 7.75 84.17 6.32 5.082 1.85 0 218.32 4.87 68.456 279.9 236.19 11.960
529 B 7.82  68.94 8.75 4.025 1.256 0 228.09 3.31 17.192 217.52 208.17 18.893
S31 8 7.2 87.37 22.85 31.202 3.337 0 475.74 3 7.768 393.4 312.25 21.493
$32 # 7.68 107.41 7.78 14.574 1.997 0 329.11 13.63 59.76 375.7 300.24 19.240
$33 # 7.71  65.73 11.18 11.787 3.055 ] 270.45 3.52  22.809 253.31 210.17 9.447
$36 -] 7.23  130.66 11.18 7.698 1.615 0 436.63 3.16 25.828 398.46 372.30 27.907
s39 # 7.36  96.19 13.13 15.81 7.32 0 361.69 16.15 32.948 362.39 294.24 22.707
$42 5 8.01 54.51 17.99 175.57 3.802 ()} 697.31 3.35 17.757 624.83 210.17 16.293
545 # 7.6  80.16 13.13 8.678 2.375 0 283.49 3.4 32,924 282.41 254.20 11.093

(1)HCO, Ca B, § 1L 217. 52 ~491. 82 mg/L, " %
BRX YU FHERMBERX.

(2)HCO, " Ca™ Mg %, §-{L fF 344.29 ~430. 66 mg/L, 4y
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(3)HCO, " Ca™ Na B, Fi| R & & FH-HEK , vT BE A9 R B 2
HOK R BB, R RSB AKEWE A, T H KU HRBED
BEKIZKEATHIE  BARRDLEKOFERT Na*
EEELZ, SH Na" S HEM, HF HCO, HE 5 LEH
B, K 624.83 mg/L,

(4)HCO, "SO, " Ca #4827 KB SEEMILHE M. §LE
279.9 mg/L,
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CO,(aq) +H,0=H,CO,,[ H,CO,] =K - pco, (8)
H,CO, =H* + HCO; ,K, =[—H[—I_]‘%Of—(])ii
[H'][HCO, ]

[H,C0,] ==~

(9)

H* ][ HCO?-
HCO; =H‘ +CO§-,K2 =%—]
3

[HCO, ] _[H ][KIZ{CO, ]

2. ARABRBYE

CaCO, =Ca’>* +C0}™ K, =[Ca®* ][ CO}™ I

. K.
[COJ ] = [Cah]

(9)BREA(10),78:

K, [ HCO; ]?

K, " [H,C0,][CO0}]

#(8)RA(12),18:

K, [HCO; ]?

K—2=KH’[CO§-]'Pc02 (13

BHE(1)RAL3),48:

K, [Ca’"][HCO;]*

K, Lo 1:'coz

WA .
K, - [Ca®* ][ HCO; ]?

K, - K, - K,

R & KEE CO, B EE, MBI T K REW FF A
3.4 TYURLBENBRE
3.4.1 Si0,

AE AR 8RR Si0, BB RN T BAR K

Si0, +2H,0 = H,Si0,

BE_&FV&EEEAR:

1gK ;5 = —4(25C) (17)

1gK ¢ pmsio, = —2-7(25C) (18)

W _EAREKBRTNEEFEBS VEER, AE
— SRR R K IE L Si0, 3. HT KPR
B35 5T 10 ™ mol/L, WK 5 AR X A1 4t T AR E,
B FAEEKB TR R AR, Bl A 38 5% E AT
F K EHHNEERE R R EREERFTH R
EEBTRKPHREREHERMEKERERR
Si0, ' o @ it 4 %1 Si0, # lge Bl pH (A9 (LM 2K A, e 1 7
T K Sio, IREMBHINE(SHES3),
3.4.2 FHRARIHA

BERSTYUKARE HEFERE(25C,1.013
25x10°Pa) F,itEMK O HKA BKABBR M S Ig
[Na*]/[H*]-1g[H,Si0,],1g[ K" }/[H" ] - lg[ H,Si0,],
lg[Ca®* 1/[H"]* - 1g[ H,Si0, JW X R AH KA - ZKFBE
-BK A -Si0,-CO, kFREHM R AKHEPH X4
SFATHE, BEFREANERIA L EUHEHXA

(10)

(11)

(12)

(14)

Pc01= (15)

(16)

52

KARAMBESHENRETI(ZREL) .

4 HESZEMR
4.1 CO,%E .

K Peo, — N 10 atm, @S H T B KF Peo,
10 am £H . AREEKTT YHEBIHEE CO,, Peo, 2F
W R , B 28 49 Peo, 29 B 1K T ¥4 Peo, , ifi FF R4 CO, W
RN b N L

£2 K#CO, PEHHEARK(atm)

ek Peg, (RSIE) %" Peo, ( KRUE)
S02 ]0—2.1645 N S21 10«].9830
S03 1019245 S26 10 -22121
S04 10—2,176] S27 10 -2.4117
S06 10—2.1527 29 10 -2.4621
507 102192 3t 10 -1-547
SO8 10-1.7530 S32 10-1,l665
S09 10 -2.2117 S33 10 -2.282%
S10 10 -2.7791 S36 10 -1.6231
S11 10—2.45!4 S39 10»1.3137
S16 102724 $42 10 -%-192°9
S18 10 -1-9555 45 10 -2 1566

it AR (15) iHE K CO, HE(F2)  KHE CO, S E
HEF RSP CO, HE 10 atm, HEAKFREKF 107
atm, BRI TKRERF R ASHEF , FUDHIFRE
HIE R Ak e CO, WEERE

4.2 sio,
R & KK SO, &8, 23 BFEREFETE3 $,

)

3 AERIERRK SIO2 WEMERE pH BRIFL ML

(“O"&RREKH 1gC~pH XR)

KEESEEFEAE lge B EMERTKE R A 4 RL
F i AURZS , 28 3T 0060 K 78 A X SE U Ab F Sk AR
HRBAARSHE TRABREQMS TR MEHEEER
J SiO, lge 2% 00 £ 77 K 7 WM X JE G B Si0, i T id th 0
R, 20T WK BT 4E R Si0, & T RIARE,
1 B 7K ¥ W BE T 0 A 40 9%, {8 T LASR AR 3F A Si0, 3% i3
PRE T A EA T KD F# S0, M RERHER M
B, 3E §4 i Si0, W FLA G 8 R A UL B SRR AR AR B ke 3R
SR Si0, LRI T M2 A8 HEE B KR H,SiO, EEM
ER(ZUE4),
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BEREARRELT W KAL R B B R, K EEH XA 2%
lg[ Na* J/[H"] - lg[HSiO, ], ig[K"I/[H"] - Ig
[H,Si0,],1g[Ca®* ]/[H* ]* - Ig[ H,Si0, | X Rt B G, 43
B4,

HE AW KRS B A FRARR S AL T
BE. KRMKANRAHBCEESKEERBENAR
WHNB,S2 K (FIRFH) SFAERAHRAFHK
WRKBWAGL FRRS, R EEHA RS GBS
KA R i BE AL T 75 84 7 B B, S18 (BRI A BHE ) (S26 ( K
LB ST ) S36 (S K 1 HHIE ) 7K A% i P45 %8 50 A B B s B K
HHEXEFRATERABISE, 42 KEMLEFRAE
TR MGG, 518,526 .36 AHMEETFRATERA
EEBE
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81
6
4 N
-5.50 -450 -3.50 £.50
1g[H,Si0d
(e)

H4 EHRBERABESLSR
(48 Tardy,1971[10], 3+ 34 excel 22 @)
(“O"Fm /KB g Na* 1/[H* ] - Ig[ H,Si0,],1g[ K" 1/
[H'] -1g[ H,Si0,],lg[Ca’* ]/[H"*]* - 1g] H,Si0, ) X &)
RELRSITHE FRXKIEERFEE R LR,
FEZHTUTF 2.
(D) FHEYUTYRIKFER(2EER)

€aCO, +CO, + H,0 =Ca’* + HCO," (19)
CaMg(CO0,), +2C0, +2H,0 = Ca®* + Mg** +4HCO, "~
(20)

Si0, + H,0 = H, Si0, (21)

Q) EEBUT PR KBEN(ELSER) FET U
1Lt

B R CO, B FAKPEMR Nat L K*, Ca®* (AP Fi
H,SiO, BB R A K H* Rk .

CO, +H,0 = H,CO, (22)

H,CO, =H* + HCO, - (23)

NaAlSi, O, (9 K A ) + 4H* + 4H,0 = AI’* + Na* +

3H,5i0, (24)
KAISi,O, (4 K ) + 4H* + 4H,0 = AP* + K' +
3H,Si0, (25)

CaAlL,Si,0,($5A) +8H* = 2AP* +Ca®* +2H,Si0,
(26)

RIG AV ERZKET VIR

NaAlSi, 0, (1K A) + H* +7TH,0=A1(OH),(s) + Na*
+ 3H,Si0, (27)

KAISi ;O (£ F) + H* +7TH,0 = AI(OH),(s) + K*
+3H,Si0, (28)

CaALSi,0, (5K A) +2H" +6H,0 =2A1(OH),(s) +
Ca’* + 2H,SiO, (29)

BEE[HSi0, ] K, WEB=KBIFr MELARNA
#:

2A1(OH),(s) + 2H,Si0, = ALSi,0,(OH) (BHKA) +
10H,0 (30)

NFAKAMNERA, 2B = KEAHXRE, 5K
HERE=KEAANEGRAEZRBIFEHR, FEETHE
AR R E A MESRER LB,

7AL,8i,0,(OH), + 8H,Si0, + 2Na* = 6Nay 5, Al 5, Si; &
0, (OH), (M A) +2H" +23H,0 (31)

7ALSi,0,(OH), + 8H,Si0, + Ca®* = 3Ca, ; Al, ¢, Si, 5
0,0(O0H), (¥E5E A ) +2H* +23H,0 (32)
4.4 Ca’* HCO, %iE

B (8) (9).(19) ~ (29) R, Kk & Ca’* |HCO, " 3y
ARBEMR(22) ~QHH KAERHEKRET ORAMATEE
H,CO,,ifii H,CO, & Pco, K/NE %, \Ti[ Ca®* ].[HCO," ]
EKFHE L5 Peo, HIFH, KUK P S Ca>* (HCO, " £
CO, BB KK ALKT Y ifi B, i (E R B
AT BB WKL LR 4 0l LLE I, BF R X b b
G -#HARRX,KXBERN BB THALE . ARTEFE
B, EHAF KK CO, ARK# %o

5 Zig

3 e X B DX R B R KK A 2 B R ST, R K
AL B L 5 77 2 0T LAAR 47 89 P F BF ST 0 F /K B b i K
SCHER AL IR LA B G SiO, Bk WA MR B

BIRKRE T A LER g kK I E, Bt o
R MY RN ARG, KL BRI, KL EHZE
o T b 55 S, K A A A A (FHEI32R)
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5.1.2 AKBERSEAKRLFEL

FAKE: KKK, EEKMEBRRBKETHEER
TKK BRI HEWT , 238 He 3B /MER B HAE =L RIFH R IEHA

TR : AT R s F B % R B E B FK R R M 4T
R, 8L LE, AR RERN.

TR RER . B RP ERBES D, BT E.
KEHEREEE BHESKNERKASEFRRKE SR
FTERRKNEESRY, ZAMHSETT HFFRMMEXIL,
BT HK U LR R, AT KU RRR -
SOm IR 8, -S0m IERNHSLE UK S
BRBKFAK R ER KR KGR EMRT RER,
5.1.3 #Bi¥mEAE

KEXEEMEF=SBR P, YERA R KHFL%, 5t
FHE—KFEBABRETTHE, RALDKRE R, RkF
HBEAT -185m B KB(ATERKAMEK), EXHE
H#133.57 m’/h, B K{H:287.63 m’/h, HA L ES4ER
EEFHEKBEEHNE MAETEEMNTRAEKELL
BHERK XFERITESHS AT RAKULHEFHFRE
EREREHSIE.

5.2 HFHROABEREWN

(DERERERE K FE TR, BRZSHXGK
XHFEEH, BARHEEN, REEHA, EEF RS EH N

(&% 53 1) -
HCO," - Ca M) £;HCO,” .Ca’" ¥R HEH, T KK
Bi ok BAIF REAFE, CO, 53 Fi 45 i 63 AR £k 1 5 A 52, B
K Ca’* Hl HCO, ™ KB , d 38 M K P pH .
MRXRBHTKHEN FHEELFIRARE, M T
FERBIE Si0, LT REMRE, WHE 5 B Si0, B % 7 5 45
KEEAH H,Si0, EHEM ER, KFEET THRGRENAT
H. BTREKXERBNMBX,CO, KKS 5aEMET
YK TR ZAK B, 2 M R 8 A B BB 4 B B,
HEUHE SO, FYHEBREKRPUFLUI PHNIFREER
BTMEEITRAE, EERETWEENRA,. HKER
LA -3 X
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