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1 CaCO:i5 faiiiE (PEBUYl. 1978)
Tab.1 The types of crystal lized precipitation of CaCO,
¥ 9 [ I 3 O L (g/cm)
A -HRE 3 2.75
® & FERR 3.5 ~4.0 2.95
R®&a V2% 2.5
CaCOBER R R © 9.95 ~2.45 |

JRR BB =AEE BRERFRGECEE . HRAANELIBEL, NRIRILEE
A ILEG B Fa R CBF R BRI MR R B o iF A KR SR ik . BAZZERKIPRA
MR BRI

BRI IR R, W AL AR BRSO R SRS B 1L, S BRERERAIZE
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Tab.2 The form of crystal in different conditions
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H,CO, = HCO +H’

[HCO JH 1 ,
= —m— =3x 10
. MHCO) S
Bp: [HCO,]1= —— x3x10
H]

YPEWPH 1=3x10"#, H,COs =HCOs ", B #ab T FHARE, BER QLA AR AL,
WMARETRRE . X4[H ' 1>3%x107" 8}, H,.CO: >HCO: , B E BRI, B2, BEERREREL 4k
SERAVEMR . %(H 1<3x10 A, H.COs <HCOys, B 280, WM CO.M &’ /F
T-%HCO: ERE, FMSRHILEECaCO L@ AR, X RS RTIRIERE
. AWK bR, CORBTMERREREX —ERNER.
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ERy=E, HEUREEERN RS/ TN
Pm BT SR s . EPREPILG ) T R S BT KB R 2

MARBEMEKERARXRR. KB TENTE EHEE .
B2 (YTRRE], 1 4 BRAR B A (BRI BRAR , 7K 55 A B e % 1 %
SRIIA, HATFCOE « KK T/ RE2IERRE, Bl wR#EA

FHCO. BHMGHFE, MR T AR AP TELIR. 8 Fig.1 Tube-like stalactite
WIE, Y%K T &R 91— 10808, B 4 AR P CO. 2K £510%,, (] FRR[E] 4 1007004,
W x25%, Va7 %62% (A. Bogli, 1978) . HIL, ATEHRERK, FENTERQE, CO. %
Bk, CaCO LIS M th iR -

CaCOsHI% RUTIEEE, RIS A IL¥iTH.

R=S{K -K [Ca"J[CO. ]}
X rpRACaCOMPIREEE (4T /8); Sk EHm @A (EX? ) ; K K- 34 ERE %k
AR HE(FR3); [Ca™ TA[CO.* LRtk 5 AR MR EHHECar .COs B FIRE (T
F/RKe)
B AR F AR (SR BE .

(dMx / d1)= KtS{[x],~[x],} (Riddiford)
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n3 CaCOsiRiRM M
Tab.3 precipitation rate Canstant of CaCO;
2 % 25°C 10°C
K K. K K,
LI 1.5x107" 2200 ax10 " 600
fwwv-vm*« BK/RAT B HATIB B | BREATFB

AR BT (% OWBEE; KCHTTR (ER) R EG Ve . FHKRABER/DSES LR,
Ki=D/|L, DARFHWEY, LAY HIEE . ZAKRERM Ket=8V/L', v AR IR
¥OL K REERERE . ZKWHFER, Kt=0.01p.V JKREE -

RIBRA7E60°C ER KM FHRRERRREN, R LAREXITHARRETIRE
B, IRAFR, HBUEAT1.2X 10 F7.6x 10 T4 F/ ¥ - BX: 2 AEERERHF =
B . M SEAR(R.G. Picknett) 2 AR #10°C . AR 41 . 059 K, THIE MO TT I
BERH2X10 50 F/8 - BX . HELRITH B RE NN REE -

4 CaCO. iR BE
Tab.4 Depositional rate of CaCO.

EL3 pH Ca’'mg/1 Mg 'mg/l | HCO, " mg/l i 45 B e L L i
1
2
3
4
5
6
7
8

8.45 18.4368 0.9728 61.02 +1.189x10°°

8.85 15. 2304 1.9456 | 48.816 1.976X 10

8.7 20.8416 0.9728 73.224 2.869%10 "

9.2 6.4128 21.4016 109.836 4.187x10

9.3 5.6112 19.9424 97.632 4.190X10

8.7 28.0560 5.3504 122.04 6.437x10°

8.95 16.8336 19.9424 134.244 7.555x 10

8.55 22.4448 0 73.224° 1.438x10

- R NCOYREUK, CO, & 800mg /1, F #E250ml B B MAY A 7 VIR .
Flt RARRCH, AR M ZE BRI H4x 1X0.5em,

BRI AR, AU T AREE 50,17/ 4 - X i, AEGEEN0. 28K N
i » 38091136 2 R X BB E R0 R4S BT, CaCO, JTBLEEE %5 188K/ 4F, M8
BEARRB P E ORI, Sk IL R TS, s®K/ . bkn%mfzﬂiiiﬁ
FHEMEEENE, — 2%k /. '

fEBYFBUHERR (CrORGhJ7 2, ET AR E CaCO By 4 K HE R (R5) -

BRI MBRITIRGR, BN ELIREENBE. EX—NB, KERARZEE
M B A HME T SR R0 s &R S HCO, BRR TR EM. K
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Tab.5 Depositional age and rate of CaCO;
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:&1‘f§:
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RS A RN So I TR WA [ IV THHER: K MK o7 5N i a M
L ZBEEER . ROTRY rHMTERR . HARN, Bl AR ARTIEYA, K
ABE /N1, BREBHEA, 3 £ <0. 10t BUR K . AR6didalF B, KEBAFRE
BB B BRI BE OB 1 R 2R I RE A . LRSI A SR K P M LA
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R, SHBAER TR TRE BT BOrEER . W2 RIKER . 7N 75 I A
4 12, S B T VRO B BB A0 T MR P TR FE LT B, 0ok I S SE R Ot B
UL . MNFRAKARBEN, B T5 BT RS, PR BB R [0 257, BOREE X
FRAREBAHRS, RTBHESATEARIIE. REBLHFWREY A R
CO,, 2K L ARV E R RO, BB RS, BRI S0R, FHE8TS
WEOREH AR, RESRLKE, RE BT AOLDDRANEAERTRT AR, #
B, KM RSt B B ULUE SR B R R A A BURL R o W TR 7B [
B, AR AR G R R UTNE, £ 08 X 0 3 o AR BB

®6  FEESRELERNRRNSE
Tab.6 Saturation of solution under diffrent
temperatures in crystallization period

25°C

40°C

60°C

80°C

0.0671

0.135

T 0.0531

0.171

E

0.0365 -

0.334

0.0128

0.860

14

0.00296

0.00126

0.00246

0.014

Foy 15

0.00232

0.0552

0.000548

" 0.0143

17

0.00476

0.0120

0.00179

0.144

0.0358

0.1439

0.0355

0.424

0.00326

0.0106

0.00199

0.0822

AR, B RUR N R TTR T A S AR TR, TRRER R AE L 2R
HAZBMNEE, HPAZRAURAE /MG RIEKCRAT), X—BfuH 0 B
o ARV S R T A R AT . — 5 T, B e P R X b T o AR 7, Y B
ULYE; 75— 5 AR Y AEFER TR EE 4, M BRERER AR S Wi bl . SR th TR EERURY, 1R
Ak P SR 1R XIS BRHE AT S RULRDIR S, (8 B 2 UTIEAT  AY §h dk i LB ikt BU/MAL, 1
RS , RHIE MR —FHE— AR -

2. B HpHE

FERREREL MR K 1, COs 2, HCOs " H. COs E\Eﬁiﬁ’:ﬁ?‘ﬁ HhR -1 ERBUERS
ERB RS BOBE. CIERR SR SoHEA M BEINER . RIERRE
AR, LA HRRTERA T ERS Z MM LENPHEX R (XD . EVERET,
pH{E5CO, ﬁEZfﬂ%E‘i%Eo HRKPCO, RENERMRSY, CO. KB RIHNE, HIEE
TR AR ER A MR LR B, AT H5 i RR B A0 45 R I R FE A

TS, BRI A EORERKB T o I, BRBAEARETLLAE FH 7ML
By
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PHact >pHeo  GHAM——R 4S5 RTIR)

pHact =pHeq = (F-#Z&)
PHaet <pHea - (RIGH, BBOEE R 4 BH)

n R 5oHIR R EHLE %, M %)

Tab.7 Relationship between carbonic acid and pH

& pH
Brace

5 6 7 8 8.4 9 10 11
H.CO, 89.7 44 76.7 |24.99}3.22 |0.98 |0.32 |0.02 0
HCO, ~ 0.3 3 23.3 | 74.88 96.'} 97.791 95.84 | 71.43 20
co, - 0 0

0 Jo.03 [o.08 [1.23 [3.84 [28.55] 80

BB TR, fE3t 5, UEWRH YN BRKSRTIRITE , R pHEATS 4
M. EAER, BWHRRR R I, YRR pHEATS. 488, A B LA VINECaCO;,
AT ESHBHCO, B EXRMA, YPco, &kl W MMIpHIE/NTS. 4, TN RAEBBIELL
RUTIE(HRS) . WRHTUFS], pHET5~ 68, Wkt s M1k, B E/NF50, B
RERH BEH . ARG + il ToHET6~ 6. 50 ¥R HCaCO;s
BISEH . AR TR, T LU B RIS OB 20 AR . s TR A ANE R, R
IR L = 25 5, RS HOR DO B UL - RE A FHUTHE R 560

CaCO +H'=Ca""+HCO,

[Ca”)IHCO )
K=
H]
A [H TR0 Fom, MEXPrf LR, REWE T &4, pHERL, FAEMAIEK
BIER . BR, ARRMEH, BsoHERR, RERLROBHEAR . —8, pH {E8HE T,

A HREBEK, BIERESR (RS, RoH/F 6.5, HHNRAKE2URRFEAF
(BAORA .

ns Rk & MadaypHE
Tab_.s PH of carbonic acid in crystallization period
& 4
' ) c 25 10 60 80
N\ g
x & 5.4 5.84 5.15 5.75
n
- 5.6 6.00 5.25 6.10
-
=] 16 5.2 5.49 4.8 5.55
=
17 5.4 5.5 - 4.9 6.20
|_#
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3.1 RE. EHIktiE)

BRENSHTIRLR, 8 SHEL, BRAEM. BRYBORTMTTIEE BB #IE B2
- WEFHR, UG MmE, BRtam g/, AFIRBERTIRER . BikR, E¥ASE
AT AR BREEE 5 C /B R10°C, ¥H11ZE R/ AMCaCOFIIMTH - WEAR, AFE
Ve S P W TR Y B R R RO R EL A - AN FEALHSE 01 % 0.5 x 4K BUBKERED IR
BHLYE & CO. B HB00E T/ FHAY2508E F+ K tf1, 27K iR H125°C, M 25w b BB AT th dB b, —
B 1164 — 144/0 B, FKEH40°C, RES 1T 48/NHE B 14, £60~ 80°C, 12/MBH/E ¥
W AT LR T H REERRE, SRR, BIEIRRSELT . EEE BN SR
HRRSE , £E40°C . 60°C . 80°C HHIES P2 144/ R M TTIAT L FI 4R CaCOs b (R B4 51
370.03289.0.09868,0. 27963 XK, =& > H:%1:3:8.5. BRI, B F 0.6~ 14F, Rkl
£2~7.58%. )

BEAEF#RCO, — CaCO. T, B mEtTANAS . BA. Boglibfs, 3F
SRR BRERELTUERT W P A AR S S LR K, B FHBR A R T & E WA ERUTR -

FE DB BREREREE R DT AV A, I ERI R . MTREBEARNERALE BRE
NERR RN T ERNRE . K2, YRS HCO. S EFKN, FHFHBEHCO. %
iR, (AR REE SRR . BOwenfBrinkleyit#, 7ZE1000KS &N F B ANERT&E T
BONASETFTREHRI MRS 1. BRITEMN - SR BRRUWE, MERRERENEKE
Nl KB PR CO, M TFHRRARSIELY B BAERAME, RREEFRBETE
5B B EAVRA, RILE B R IR I B R UTIE - BN, ZEVA T/ R EAF, BE R
80°CHY, NE A MBI M INER, —REZT12—24/M B L, ZFEHEMBII004 T/ EXK, R
T10/0at, PR KBS RANTH . it AR EAA T, BT AR RE A/ NEEE,
i B2 AR AN TR, B AT A& ' 10) .

BRERERRI ZARULYE, RUZRAFEH, SINFIREERER - HBIXBNEK, 7R K
T KAKBE RT3 2, B2 (A B 18 8 88 . RN 3h Wi AnT BRERFEAR TN, £ BRHE
RERE N AR AKEBCE . RSB R LABEK, THREERRARKESESE
AR . AT, BEBhERIRIE I, HAORIE B ERICar MCO, - FHH FIHIZES, S8R
ERGTERRENRFEMNEN K. SAETARNSEEMNIEKEERIERA HEY
W, RELER )R K . R AR AR, B AR . BB TRk A2 B
TE [7)—WR BE P BRI K R0, S SESE 1] 4391 25138, 18670 282/NE B BLEK AR 3E 47X EL, 7T LA
FAEMNERTL2 IR IR ER AT, BA R EARW L, EEiRNER A
AL, o f K, RN Rk, S B AR K (RE11.12),

4 WAL SR '

BRRETIRARER SERNFA BN EER . ERREET, FRTENEAZE
R AR, RESHBIR BEPREBER (MR 1E6).

FERMA P BRMCaCL , MR Ca™ RIWKEE, M/ T CaCOs BYRME, ETIREH
R o B P47 IR A L, SRER/K A 2 B CaCl. JF 4T i B Rk B R AN K, fna
F13FI4LHAR, INCaCl FIBRER /Kbt R BE R M R B S T AR MUK P R A3 51 o
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ERMEBTHEMe , BAESTAR, Mg WS BOH, ERNEARARL. 6
WA ISMI6HTR, BSR AL R, BASOC HE FHRBRATRM—558, A TFEEM
AL BMgCl:, %5 CaCOs §t i R M Mg CL: ZFUbT th i 4k B8 BN A

KRB EMCar SEMMgs Xt . €3 144/0 A%, WiMCar 547 HBEEAMER
CaCO. ik, M B REBEK . MAMgCL G, RikRBIMg* R3S, Min £ K 2BIMRHE, B
WA R B BEHR .

WK P IR M ANacl, RILEHBEENEBREBWRMA, HERTIIEERR
B TESHAS, GERER, AEEL.

BRERVE B BRER S EANUR, LR IR HORR KGR AN, Wbt SE 4R, A0 BB 9 7
D2 K B Car BT, (EENAL T REMTHRE, BRI HE ARIRZIEBACar |
SO. * MEHEHE, BRAERFERNLL , CaS0, - 2H.OMRLRARMMN . WEA
17.18,

ERBRERHMACa Mg* ®Na", &R TR NEWNKBEKEAER, THK
%8

5. BENRS

BARABHTHIHNBRRRMERIIRASIYR . SHORIRE, AEFEHIY
B TR, 5 SR E AR, B AR H TR 8 MR R AR .
B EFRT A K, T 5 R B0, Bl Car FICO, - B FH A BBEBAR, 55
BRI CaCOs WME ¥ 5, BTARAFTRAOARE, EEIBINARETYH
ERMERIXG Y. TABEMRRERI, FRENKE, LY TERIREEHES,
HE BB ARBAL, RECaCO: BRI . AZEMNER, BB THPRAEIER
WATEERKHE, B2 AMREER . RERKANBLIRENS . ERBRETIERELT,
Ca** MICOs H§ B KA ETLMCaCO MR TR, MERB AR AR, KD, BRAAES
AREICar MM , (LRI FFE T HEFAR 0L, BT HROTFABEASAIIEH A G5
B, B, ﬁ%ﬂ@;%ﬁﬁfﬁ%ﬁﬁ%‘é ERERTE L IRENEGRERES .

*?’ﬁJKFF HZA E’Ji’% a%ﬁﬁlﬂwﬁ

iiﬁ]k*éiz:meﬁsﬁm%m& %ﬁ%ﬁi&?ﬁ&&mﬁo LT A ok b e
#MTF, }Eﬁzaxaﬁﬁﬁﬁmwﬁiﬁ% HEPABIARHERAFTBEAERREEN
YERITI R C

Mg’ '+2CaCo, ——-—»CaMg(c0)+Ca o

REE Z AR, §£l«€£1"§:’|\~f§#, ‘%%MﬁiﬁﬁtMg’ ﬁ? R R,
RAKHAH R KRIES) H —Eﬁiﬁ*ﬁﬁtklﬂﬁco; T, uEHﬁMg‘" #HAHE EEHEE!
R K R -

O H 26 CHm EmEE@iﬂﬂWkEﬂ‘\ﬂvl T ,Mg*f/Cm W0.5. IR
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P AR it i - M, S RERT R A S & B 0 AT o AR i%ﬁTﬂBZﬁ% EKRERY.
FEHBRRET, BWRPRESHRAA#NMT0.5, BAHIT KBHICaCOs LRUIE. NHRAAL
PR =AM (R).

»n9 CaCO: i SRR IRER /K AY SRS LE
Tab.9 Ratio of Mg**and Ca’ " of carbonated water
during crystallzation of CaCO,

L] 1 2 3 4 5 6 7
Mg fca® | 6.36 |5.74 Jo.71 |5.50 [5.86 [1.95 [0.90

BR RAHRARTABIERE S AT ROTVSHLRA KA TS KR, EREK1E
ih — 28 AR AR, MBI /E60°C—80°C, &3t 144/ At , 24 ¥k pH ~8.95, Mg /Ca**
(FEM R ST 1. 8080, BRE LI T A RMERIK . WERAHETXHERRNMBME
AT, AR R EFRE, WHRHIALRGEREPR T AEREAEHBENLT RO, &
HAzZA. HERFITRI0MF 1S,

»x11 DERE S BT
Tab.11 Data of spectrum analysis of crystal
e | xmr | wren | wwmn T
| X
Mg 18-.63 17.49 30.89 4.23

Ca 28.19 16.47 40.45 3.14

15.17. 12.83 28.60 4.53
4] 37.29 58.21

RIRSE AR, AL E4C0, BRMMYKT, HRBRMBMyKFRIRE
Car , Mg» RICO:* , 4L MA LIS, CaCOs B LI EHL R B H R AR BE W
LERLIE K R RN Car Wb, Mg BV BTN K, A LRI b5t . T
AR VR0 14 T AOR B RN SE SRR AR, TR Me MUK (LN B, BRATER
IR Z R SRR A JIRE I E AR
I, SR TR HERURBMA SRR RN R FE . RAIOX K%
AR, SRS BN e M, (R, e AR, RRRMLIBTT FHEM
MMEE SRR



116 NN B B
#10 X - SHEM S HiE
Tab.10 Analytic data in X—ray powder method
RRTRER f‘;sf y zgf
d I d I d 1
3.691 2 3.70 3
3.331 8 3.34 4
3.197 4 3.18 4
2.990 10 3.03 10
2.888 9 2.88 10
2.468 3 2.49 4
2.414. 2 2.41 b
2.263 3 2.28 b
2.191 4 2.19 ki
2.071 3 2.06 2
2.011 2 2.013 4
1.978 1 1.970 2
1.893 2 1.873 5
F-A 1.853 3 1.850 3
1.786 8 1.785 7
1.747 1 1.77 1
1.546 2 1.546 3
1.507 1 1.505 2
1.429 2 1.428 2
1.391 1 1.387 4 -
1.237 1 1.237 3
1.188 1 1.180 2
1130 © ¢ | o 2 1.140 3
1.112 "3 1112 &
1033 | % 3 . 1.038 - 5
1.007 . 1 1.008 4 . .
1.002 3 1.001 - 5
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CRYSTALLIZED PRECIPITATION OF CARBONATE

Song Huanrong, Huang Shangyu
(Chengdu College of Geology)

Abstract

Crystallized precipitation of carbonate presents a great variety of fantastic
forms, which create many beautiful scenic spots.

According to the movement of karst water and the way of sedimentation,
carbonate deposits can be classified into several types.The simulation provides
the conditions for microscopic study on crystallized precipitation of carbonate.

The crystallized precipitation process of carbonate is the inverse reaction of
the dissolution of carbonate rocks.The velocity of crystallized precipitation
of CaCO; can be calculated by using the following equation:

R=S{K~K[Ca"JICO 1}

Based on the data obtained from the simulation under temperature of 60°C.
the R/S ratio is calculated to be 1.2x1075~7.6x10*mol/s - cm.

The crystallized precipitation process is related:to degree of saturation, pH
value, temperature, pressure and properties of the solution.

The tests show that crystallization may take place when karst water is
locally oversaturated or pH< 6.If NaCl, MgCl, or CaCl. is added into the
carbonate solution, they may serve as a positive factor for the process of
crystallized precipitation. The crystallization will be more rapid. and the rate of
dissolution and saturation of the solution will be raised, if temperature and
pressure are increased.

Primary dolomite formed in fresh water is a complicated problem.It has been
preliminarily proved by corrosion - crystallization experiment that dolomite may
be deposited when temperature of the solution is 60°C —80°C.
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