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Table 1 The chemical composition: of experimental samples

|
&‘-& ) Si0; | Al:O: | Fe:0; | FeOD MgO Ca0 Naz0 K:0 H,0*
B

H = # 10.25 0.41 0.16 0.31 21.11 26.28 0.95 0.07 0.00

;fE I'i"'ﬁ 5 72.39 14.44 1.11 0.83 0.93 1.35 4.14 3.89 0.08
4{:,.=+,m

Sy % mo0- | Tio, | PO | MeO CO: SOs F cl IS

H = & 0.20 0.00 0.008 0.05 41.17 0.06 0.005 0.03 100.16

*t B & 0.18 0.39 0.101 0.05 0.00 0.00 0.002 0.02 99.90

Sl PEHBBEAEAESIRSTER (1989.7),

EASHTHRAEDIMXH AT EERMERE MBS, LRAHBERARD. &
AR ERNTION (4.5g) MARZEMI0% (0.5g) MIELRAS - REEAMEIERB
PR ARG /N A WRR O T RARRY EF BT (WK 2). Bt DAEIn AR
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Table 2 The proportion on main chemical positions, temperature, pH of the aqueous

solution for conditional experimental result with that of hot spring water of

Xiaotangshan area (mg/1)

1T
*ﬁﬁﬁ i
#E' K* Na* Ca®* Mg+ cl- HCO;~
Figg
o 16.67 93.33 47.67 13.57 22.30 305.10
i  1* 13.33 86.67 40.33 14.67 23.60 283.10
N05009%* 19.00 21.00 19.25 10.25 39.00 305.00
N05009**
-5012(F 1) 11.00 32.25 38.29 6.71 49.50 381.25
1t
\ #ﬂj} i
o T soj* F- $i0; 13 4 T°C pH
i 4 84.00 6.20 35.00 637.64 48.5 7.5
w1 75.60 6.40 30.00 578.70 53 7.2
N05009%* 13.00 3.00 50.00 478.50 50 7.1
N05009**
- 5012(3E#)) 32,00 4.00 45.00 600.00 50—200 Te2

» SIE&GMEE. REESH ‘E/hmlBAREBREEDBRAG KR —XhihRIE (1985),
s HARTAXBREIBRARAACESFEESEE. WAREIT (1989.8).

ARIER S PIRAMIEDRE, REUHET TR,

LRSS BAEAJRRALESERETHMBHRA SKERE M Te-9 4 $kRE
&, AN EESERMEHARA13.6—14.0ml, & RESH 3 DWK-703 38U
fille H MK G. C. KennedyP-T-V ARMHALEHR. BEEREXSH. ERE A
20cm?® (LR (SKT B,

BEMES HREHRHAE, BRAHSHERE. KEMSKBEHEEME E, % B %
B Sk (200—500) x 105Pa, L3R X 50—200C,

RESENREE HEXR;. BRAGHDERBRE, ZEk—SHEER O E B2
fo, RESTRIERPEERPEFSRMRAGESRYE, FHILRPIERERH _RERK, &
W RypH 45.5—8.5 (FIHN,OH KZif), H+LL5.5% 3,

FHERRERNTRGHNE SSREMEREAERRE. Ky X & o #l. K&
B (Fe0:)— B (FesOu)s BED (Mn,00—H R (MnO), ® & BB (FeS)—i
By (FeS,) MEED (FeS:)—HREE (S). HXF %60 mg (BT #H30mg) 4R E
TRHEREN, BEFECASERAMEBES REREPErER. KRE FH %5
F, BUHENH, BESIH. mRYHHER—$—20, BUREHETELEREE, mRy
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Table 3 Data of variation for the chemical composition of hot water with changing

pH of aqueous solution (mg/l1)

K E9 pH &
TheE K* | Na* | Ca®* | Mg?* | HCO;- | NO;~ S0~ F- Cl- + Fe Si0,
ERAERE
5014 5.5 7.0 2,00 | 5.00 [26.95 | 12.47 61.00 2,00 10.00 3.00 21.00 0.008 15.00
5016 6.5 7.0 3.00 ( 6.00 |27.38 7.21 61.00 7.00 7.00 3.00 13.00 0.008 11.00
5017 7.5 7.0 3.00 | 6,00 |25.43 | 13.08 92.00 5.00 35.00 2.00 7.00 0.004 8.00
5018 8.5 7.0 4.00 | 7,00 (31.01 | 21.85 61.00 23.00 12.00 2.00 18.00 0.004 7.00
zFe
ol [mesl mg: |
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Fig. 2 Curves of variation for the chemical composition of hot water with varying pressure

F 4 AKCERSHEEEHINETREMELCHHIET (me/D

Table 4 Data of variation for the chemical compositions of hot water with changing

difference for the grain size of rocksamples (mg/1)

BEmNE . .
LBE K* Na* Ca?* Mg®* | HCOZ | NO3 S0j%- F- cl- T Fe Si0;
(mm)
5020 {4.0—3.5 5,00 | 11.00 | 57.75 6.58 | 214.00 | 5.00 | 36.00 5.00 7.00 | 0.016 | 110.00
5021 |3.0—2.5 6,00 | 17,00 | 49.49 8.04 | 214.00 | 6.00 | 28.00 5.00 8.00 | 0.016 | 100.00
5022 [2.0—1.5 8.00 | 23.00 | 51.33 | 31.17 | 244.00 | 50.00 | 54.00 3.00 | 19.00 | 0.008 97.50
5036 |1.0—0.5/ 4,00 | 12.00 | 49.67 7.18 | 153,00 { 5.00 4,00 3,00 | 79.00 | 0,020 75.00
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Table 5 Data of variation for the chem cal composition of hot water with the

proportion of water and rock (mg/l)

x®s |K/E K* Na* Ca?* Mg?®* | HCO; | NO3 | SOj- F- cl- T Fe 8i0;
5028 1 6.00 22.00 47.06 8.65 275.00 5.00 6.00 4.00 4.00 0.06 105.00
5029 2 3.00 12.00 41.12 5.07 183.00 3.00 4.00 5.00 19.00 0.06 125,00
5030 3 5.00 9.00 44.27 2.89 183.00 3.00 4.00 3.00 15.00 0.028 | 200.00
5038 4 3.00 11.00 28.11 3.61 153.00 3.00 17.00 1.00 10.00 0.008 90.00
5 R T AM SR PERE
(1) K*, Na*, Ca?**, Mg?**, HCO;~, F~. CI", LFefSiO. i & & Ffi# 7k & kb o 4
KT 2T AR E R
"1™ v (2) SO~ Mo RBE% A%
2 P FL RO R R T 0, X B Rk
“q R 2 EWIE REST AR,
| #ok L3 R S — K BT IR
3 F£100°C Moia BEF 400 x 10°Pa
- PR S 1 90% EZE HAI0% AR
3 s SERR120/NE R — Uk fypH =
2 z 5.5R IRARMAMIEIE B, 25
% y T 480 MBHROSE R, FLE R R IRAE
1-. = K4 E:
z 2 ] 1 BT A

2
KEITEFFRE
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Fig. 4 Curves of variation for the chemical composition

of hot water with varving number of time for water

cycle
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FEUL B T 9 e Tk A3 AR R e
BT i R AP

o p StA Jok, mkrd <20 E Lol

FE150°C {8 B 16 x 10°Pa (9JE N F, pH=5.5 - kEBAK 50X HA A 0% EXK
HOMWNBHT 7, 14, 28 BRATIERAGEE, KERFITES .,

M 6 ERTLAG HK s Ah 3 .
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Table 6 Data of variation for the chemical composition of hot water with changing

the duration of experiment (mg/1)

00 Ry SR
el 6t [ K* Na* Ca?* Mg** | HCO;- | NO3 S03- F- cl- T Fe Si0,
()
5001 7 673.00 | 246.00 | 22.03 3.96 {1220.00 | 6.0 60.00 | 91.00 | 14.00 | 30,00
5002 14 685.00 | 246.00 | 22.03 5.15 [1068,00 | 3.7 175.00 | 71.00 | 17.00 55.00
5004 28 [1202.00 | 369.00 | 22.24 4.02 [2136.00 | 3.7 113.00 | 213.00 | 13.00 50.00

(1) K*, Na*, HCO,", F~, SiO; #1800+~ W& B E XL FEN RIMHKA A U
3 T v R A 0 0 e 5

(2) NO,"#CL™ By & R Bl A K L e 2t R KA BiP IS, MiCa®'. Mg & i
A K.

4 HHwMmEX

Hid ERRGHI NH U — W T ROk #3BERILER, BRTHR, 7" 2Rk
% Sk An 2 L B4t :

(1) £ (500—200) x 10°Pa {9 A F1200—50C IR EMTEE N, I H E 18 5 &4
Ty 90%MBEZIAMI0 %R S S pH=5.5—8.5 MKIGWHAERMHEE, EWTAMNM
AAPERNFEE L, cEREEHHE R, BRERKIFLERE S MyIL—HH, 721K
LB G ARL . Bk, BATAA/NiG U -4 Ak T ok B7E LR BRI &M TR

(2) EJM500 % 10°Paja]200 x 10°Pagi/h A IREE), EBEM150CHES50T HH
PEA OAZRESRIRER), AL FEIE R AWGER, KMERPERE SO HE &AM 2
i, HEEFRAEMPSOSA REE . XA LRBREIE AR HIZEE T Bt 2R M0:.

(3) RAWEREE L MACH LM R FBkP K MC AFERAERK, x5
NGl =t BTRAGERAKEFRGEKRKY, CUEEME®E, EEXHEN K f K,
Cl” & RPFEATAEBRBL R AT .

C4) RAITEAR. kA e FFR ST MRS ISIE M T3 TR A I83R. &k nA IR T
TRERR AL, Sk, B REREF,. X ABRHEFLMP AT T RIS KE.

(3) BEERITRRPHFEER S, HXEHM SO ik, ERIFEATRERE X
F150C. HipHEA A GEFEEAE) HBRHEILE; CRIFEMBGMIER R &R
KA Fs FiAME KA FER MR ESOS b ik, ARTIT.

BEKETH, i RAkt2HEELLLERBHBEE K. BRIOAERRBGESES . &
Be. EEH. AKEte. BREE. ik pH . BB RAEE, KB FFLE RIS AR BHLTE
REMBLERRTHET TRAMKLEMHSLE, B T-HAEXMAENREHEE, AR
Righ SRR RMB T BB RRE, ASRENOTEFE—-FFREOKE &
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The Varying Laws of Some Main Elements in the Dynamic
Experiments for the Reactions of Rocks with Water Under

Low Temperatures and Pressures

Liang Xiangji Qiao Li Wang Fusheng

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037)

Key words: Dynamic experiment; reaction of rocks with water; varying

laws of elements; low temperature and low pressure

Abstract

On the basis of the hydrogeological characteristics of hot mineral springs
in Xiaotangshan area,Beijing,authors engaged in the experiments of water-rock
reaction using dolomite (90%) and granite (10%) as starting materials and
quadratic distilled water as reactive solution, which were put into Ti-high
pressure vessels under 50—2007C and (200—500) x 10°Pa. The results of experi-
ment showed that the quantites of ions and oxides for K%, Na*, Ca?*, Mg?*,
Al**, HCO;™, NO;~, F~, CI7, SO,*~, = Fe and SiO; extracted from the rocks into
the solution cange with the variations of rock compositions, temperatures,
pressures, pH values of water, grain sizes of rock, redox state, and numbers of
time for water cycle etc.. These laws brought to light the mechanism of the
main elemental change in the formation of hot mineral springs in Xiaota-
ngshan area. Authors provided theo.etical evidences for opening up hot fields
and man-made hot springs.



