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The utilization of dissolved inorganic carbon by Oocystis solitaria Wittr and its influence
on the precipitation of calcium carbonate
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Abstract: The difference in dissolved inorganic carbon (DIC) utilization and calcium carbonate precipitation by
Qocystis solitaria Wittr which grown in closed systems of karst water and non-karst water was investigated by using
free pH-drift method. The results show that the HCOs is the carbon resource of Qocystis solitaria Wittr
photosynthesis catalyzed by carbonic anhydrase (CA), at low CO; concentration. The DIC utilization and calcium
carbonate precipitation by Qocystis solitaria Wittr were 2 and 4 times higher in karst water than in non-karst water,
respectively. About 42. 6% and 8. 9% of calcium ions was precipitated as calcium carbonate in karst and non-karst
water via physiochemical effect, respectively and the remaining was utilized by Qocystis solitaria Wittr for its
growth.

Key words: calcite precipitation; inorganic carbon utility; Qocystis solitaria Wittr; karst water; non-karst water
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CaC0s + €Oz + H,O = Ca** +2 HCOs5 (1)
SR, TEA KA XA E LR (DIC) Xa
FRAKEL T, R (1) AEZE#TT, MAE T
PR,
Ca’* +2 HCO; — CaCO; + CH,O(BEHLEKR) + 02 (2)
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L, pH=8.3), £ 0 CHRE FH &K . BULE L
5%, RTHAEL 22062 x g(g HEHIMBE)
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1
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FIsE 2 BEER ., HH CO. ¥ F MM Dong et al.
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BRI, pHEE A 7~9 Z0H],
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107> mmol/s, H¥ B BWH fRBf, ¥EET M
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&, BERE A (carbon anhydrase, 4912~ - i@
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H* + HCO; = CO, + H,0 (5)
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B HRI 8 h AL, EBAKNT.S EAE9.12,8H
CO. ¥ M 0. 34 mmol /L B 2% 0. 006 mmol /L, dE
HvK pHEN EFE 9.79, Al CO, #EM 0.08
mmol /L B Z 0. 001 mmol /L. 5 [E6T, G455 3%
KR AK HCO;s | Ca’* | DIC A EHRE M, M
fRE N AERE (B 1),
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HAPRAT , B4 SR BB B IR R B B 1 A 1k,
it 7K A B TCALBR A1 FA (A8 4 N 35 R AR R R I B L
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1. 84 mmol /L, ¥ ¥ T fEE# 4 0. 086 mmol /(L - h) ;
HCO; M 3.9 mmol /L BE{KZE 1. 1 mmol/L, ¥
FHEHE#S 0.1 mmol/ (L - h); HEEWRE MM
5.24 mg/L FF & 68.44 mg/L, ¥H EFHERN
2.26 mg/(L - h), EIEWKHET, & DIC H
0.99 mmol /L f&{KZ 0.48 mmol/L, FHTREER
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Fig. 1 Comparison of hydrochemical change during Qocystis solitaria Witir photosynthesis in karst water versus non-karst water

JeAERBRAE#E HCO: RN AW KR EREIE
BWKAETEKR, XASUHAERERPRER
Xt 55 Ak B BB K| P CHLBR I BE D A B BB i,
HEEBKAET , AIRERNERE R, XLER
HF A AT EARHILA CaCO, VIR S
HIEEBKKBE,

AR XRRKELXYN pH BB RS, AR
BEEEFRAEEFHBEA, MEBERLRY
pH BERRAE B TEMERNFE, HAKRYR
SRS, EEED EHEXYN pH EB KB F,
WEARABEREEROIAR(E 1), EEBKHFET,
B M 3.93 mmol /L FE{EZE 3. 12 mmol /L, T £
HEKIHET, BWEM 0.9 mmol/L BKE 0.82
mmol/L, MEREREFTBE AL B (5) ATRAEH, #
WA A HCOs Mt B, H EERKREME, X
pHE BT, EX—FEYH, HCOs ¥ B 4K OH-
WEREF®E, FUBEHAEERL, HitER
A SRR OB A AR, BENEEEER
MTRENERER S pHELF, SBKEN CO%
5 Ca* RBLAER CaCOs MK, 1ERBE - K -6B=

EMEERNERR, SWKEX pH WL RER
BURE . BT A ZE X HCOs WA B ,Ca? &
VR, BB 1R, EEBKRET, Ca RE
M 82 mg/L WR/0 3] 44 mg/L,BEMEEHE RN 1. 36 mg/
(L-h), MAEEEWEKAET, Ca HREM M 21
mg/L BB 3 mg/L, MEIKHE % N0.64 mg/
(L-h),HZRSEH 2.13 4%, Obsts e al. *'F|
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EE Ca WEHIFET, CaCO; RELI BRI REES
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B 18 fEM T A%, AIERBEM 257, kel
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