EH TR 12 (HTY) 242248, 1996
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IR A IR pH 12 (LB HLIBRIGRR R A 0B 52
FHE - AMY B

(FEEERRTEDIREN 28 430074)
W OF EESEAEEEHRECO, ERFR HEABWETER, NALETHEEHE
HEFTSEFA 3 FBIRTE A (00, HCOS (COL™ )Y HI TL8E 7 L2 17 B2 740 4 S0 B 7 35 F0 40 pH
LRI HLEE, SRR T pH (A SRIEH AR ML E, IR NaHCO, S HIE
FURREI, IR 2 TR pH EARRE R B CO, b SIS FR AR B, BRI SR AT B 01
B E pH T HE 100% . B it W2 EMS BRI TR E AR ALRA 10000m? EETRT
Ak P B MA BRI, HABRETR TERRER AR — BB AL 0 pH
{8 BRI S 30 T R ER IS S5 VR I NaHCO, 2% COu, B 9838 T A SR UE AN pH {E 89188, Wik
SRR pH (MR AT IRE R L T $1% .
R pH AL, BRIEH A, B

pHEXIEE CARREEEFIRPEFRNWEETEEML, oH AR EERENR
FOL AR RASEFR R PR CO, FrEttM . — 07T, 350 TR 58 B0 5 R AL DR 0T B A AR A
P, [F BT, BOR A BEE AT L O D B IR, B R T I e sl B—
B, pH EE AW A & L e A R BB =T, £ E BRI AR, #
WY pH (E, RESIE RS, B IE L 4 @Ry — el

B TR H g F R A M b B R R 8 B B A, pH AR (R
PHEZLSHEFEANAZ AN LR —ERABIEANHRNEROER. 5.8
MEREHERRTT A+ AR, AASHFIRAN pH BB LY AR TIREEH T
Frlk, AT RAEF A RIRE EFt, MO pH E2E LA L3R F B pH HA b S RIE
%fhﬂﬁiitlﬁﬂéﬁéé?Hﬁi?ﬁﬁﬁiﬁf}hﬁ”ﬂlﬂéﬁ CH AR BE IR 5 pH {Eﬁﬂiﬂifﬁz{#
RE.

1 #BE

1.1 #§ -

1.1.1 BRI TIEHEBE ( Spirulina platensis), o 5 : (Sp)NS - 90029,

1.1.2 BE5EE R NaHCO;, Wﬁ*ﬁ%%ﬁﬁiﬁﬂ*%‘ﬂ?%%% HREHETERGARES
Zarrouk FEFREME.

1.1.3. B3R 5000 % SR, S B0 80001k, JEmE R} ) H:yb 14:10h, R 28 £ 1T,
FES R E R R A BRI, B F 30~38C,

1.1.4 HFWLER(ODE)M & FH 721 B4, p’ﬁ;ﬁk 560nm.
1.1.5 pHEM=ZE .FH PM-10 8= 85 pH iFE,

FXF 199545 A 18 Ag#El,
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1.1.6 CO, f4: %#ﬁ%?ﬁaﬁ CO,, #HF 99.8% LI & R A B Sl FL B BT f 5 S5
A COyo ‘ :
1.1.7 HHFE on{a'ﬁi%%am;a%% ODssonm 1.0 B, Eﬁ%ﬁ?ﬁ*é‘@%%ﬁ(%
#)0.54g,
1.1.8 3FFRHETP 3 FEUE R (CO, HCO; (COF BB, ffﬁﬁiﬁhﬁﬁlﬂﬁfmfﬁﬁ
3%,

(a) SBIEB T 3 MREE M EH s S T4

IR SR CO, HCO; \COE~ MMEHILTTUER N,

. C()2+HZO—LH* + HOOy (10, HCO; éH* +C0§f )

K\ K, BACF R RTHH8, 4 RN AT RS, COy, HCO (CO3 3 FH MR

(SRLCO,1, [HCO; 1, (0O IRFIMETAYERE:

[H* 1[HCOy } [H*][Co% ]
[CO,] [HCOy ]

LR FERA mol/L I, K, =4.3%1077, K, =5.6x10"1115~71

(bYW 2 PR B3 i R MBI 2 TR B 2 FE, PR RN T &GR
HEEE, FERME SRR BTN MBS, M ThEREF A+B—C+D, X
- LR B R R A AR, TR S T, b R R a4 C #1 D(ET
EDREER AR B A F R T, EREIEFNEEY L. WR{CIID])/
({AJIBD>K, BN AR AR BRI E#FIT; K2, KNEER CH D KFaET",

()FIH =T HER K 7t Ea 7.

BOEEEREFE CO,, ff CO, B/ X mol/L, SHAFETEHRS, HHBWF Y
mol/L. HCO; 5§ H™ #5& 4 1l CO, M.H,0, Z mol/L HCO; BB A H 1 COS ™, ik EIHHM
FEE H EH[H 1 BRNH+ L, ZTEERRETRXZ.,

(H" J2([HCO; 1- ¥ - Z)

=K, 3, =K, (4

col-xiv K (5)
[H" I,([COy " 1+Z)
[HCO, 1-Y-Z =k, ()
[H* ]1"‘ Y+Z=[H"], i (7)
pH2 = —lg[H" 1, ' : (8)

REWE T FlFHORES TIEFRM pH H(pH2), X, Y, Z 3 M RAMB N gy
BABRE, U EFEFEEERFALHRNNaHCO, & CO, 3R ML 2 FHRE 3.

2 # F

2.1 BEFUEPERR pH ELFHHIE

ARIE FWE b PR 3h 7 s IR, TR, W A CO,, ft’“a—*li
ﬁﬁ‘ﬁ(l)*ﬂ(ﬂ%r%ﬁf‘%ﬁﬁiﬁﬁﬁﬁ(?ﬁ%ﬁﬁé‘ﬁﬁ) EFHFERET, &FE
B X A FBR(S). (6)F]ik,

ARG RN (4)F6), TIRIH" L, <[H" |, BIES M FHRES T, H RENF WG
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TR H B, pHIE E AT, oH & EAGIHUERT LIS A .

H & EFHFE CO 35 3R W P CO, 3 BE W/ —CO,, HCO; , CO5~ ?ﬁki%zﬁ]—»
H* B, pH B LT,
2.2 @R DTN COo, B NanCO,, pH TE'FBﬁH'JHHE

FEFRET RN CO,, FBWIZTHHEALEGTS CO, HRUER I BTM R, EFHH
FHRET,[H ,>[H" ], (ﬁ%ﬁf’éw&) B H*?&%Jﬁkﬂﬂﬁni{:ﬁ&faﬂﬁﬁ 14,3
E.pHETH. :

PSR P IR I NaHCO;, S 80Uk 2 B B (1) £ 8 09 B R [ f 7 m kg7, :(2)
FARM A EFFHET. £FHPERET, [H L,>[H | (ESEEE), B 1
W R F AU TR AR 8 H 5, pH B TR, ‘

2.3 F1H NaHCO, ABRISIFR IR BRI _
2.3.1 FHIEFETP NaHCO, BIFIFH 2 . Zarrouk 3535 E 1 NaHCO, 1931% B £ 0. 2mol/L
(16.8¢/L), KiEMH Pt E pHEE 8.0 54, X pH 8.0, COy, HCO; ,COR™ 1Y

MR TF =Zx—mor 2.
10 [HCO; ]

[0, 1 =4.3%x1077
10 fcos™] . _
—-—[HCO;]_ =5,6x10"

[CO, )+ [HCO; ]+ [CQP 5 1=0.2
1B RRAER[CO,)=0.004521 (mol/L)
[HCO; 1=0.1944(mol/L)
[COE™ 1=0.001089(mol/L)
BRE, FHEEARERKENE, FRW pHEAS, BESERREAMAT Xmol/L
CO,, FIBF Ymol/L HCO; 5 H* & & 4 /M CO, Al H;0, Zmol/L HCO; BER H M
CO} ,pHEMH 8 LA 9,Lﬁ%f£§ﬁ‘]3€%ﬁ&?ﬂ?‘ﬁ“iﬂ.

107%(0.1944 - Y- 2)
0.004521 - X+ Y

10°°(0.00108% + 2)
0.1944- Y- Z

10°8%-v+z=10"°
R REA: X =0.01299, Y =0.00881t, Z=0. 00881[

man AR = L0129, 1000 = 6.46%

AR FETRESY pHEB 8.0 4+ % EF%] 9.5,10.0,10.3,10.5, 11.0, 12.0 B,
X 7 B BRI ) B 2 R 14.50%,24.30%, 35.70%,40.00%,46.80%, 50.40% .
LGRS Fr T NaHCO, B9 E 43 H17E 0.05mol/L(4.2g/ L) ¢. lmol/L(8.4g/L),
ITEARNER S NaHCO; BIHIE R 0.2mol/L if—#, MER HESEFHEW oH #M
RARE 1, ERABEPERER S CO,, HOO; , CO2 WER AL RLE 2.
2.3.2 [AEFEPFM NaHCO;, BT R FAZE  PA Zarrouk 3F 7R E N HIHH pH EE
10.0 5 10.5 Z (A shat IR R A=,

=4.3x1077

=5.6x10"4
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+ 100
1
® sl
£
8
s :
g
g a0 2
£
E ZOJ ' | l
3
0 | 1 | | 1 1 | | | | | I
8 9 10 i 12 0 20 o 80 80 100
pH Biomass of épiruling] ®1t e mg+ L'

M1 BEHEES pHEH%E RS B2 WEBEFIBP BEHREF

CO,, HCOy , COE™ WE AR 1k th 4%
Fig.2 Change of concentration of CO;, HCO; ,
ratio and pH CO4” . in the process of Spirulina cultivation
1, Cone. of HCQY 52, Concof[ﬁ ,3.cone. of COy

4 Zarrouls B3 Y pH {77 10.5 I, [13E 534 10 0. 0936mol/ LNaHCO;, pH &
FEE] 10. 00 B S B A, ,
- EEAERR CO,, pH EBEEAEE 10.5, HW G 0.03652mol/LCO, #f)
G R ).

0.03652
BRERMHE = 0.0036 < 100% =39%

AR R E M, RS pH EE2 10.0, TERIZFHE B IR 0.1381mol/]
NaHCO;y; 7 pH EX A5 3 10.5 938, & HA A T 0.05386mol/ L. CO,, BIEF
%R 39%, 58— WA, BZRBSERM 0.2039mol/LNaHCO;, &AM BT
0.07953mol/ LCO,, BIE R FZE AR 39%

H%I‘J#a@m%ﬁ;%:f%%u #¥ 0 NaHCO; 2 pH 7 10.0 'ﬁ 10.3 Z (8], #IRF) A 2%
R 34.58%, _

2.4 A Co, AWEEIFBIEENTRF A%

TREBIR, BIEFBER CO, HEEHEERINFE CO, IBSN, FASEILST
BHIR R, W pH HEFAL,

FIEEF BRI CO,., (£ pH AR, /5 I R AR CO,, ff pH IS, 721X —
AR, LS ERRICHIA® CO, MBS FRINK CO, (BEHE 55 1 W Ik ) 60 B 3 IF (Be
T RER), : _

FLA, M 4ESF pH AN, REF I CO, B IR A A 8 100%.

2.5 SCFRIEFIEIFP pH HMILFOBEF BE

2.5.1 pHEMEMERRWEA . ZVEERARTREERREMAE CO, MiE.,
ELRZIFREREE, pH BEE LS EYEEFMXCELE 3, BB H TR ERE, pH
B b Fhibe,

Fig.1 Relation between carbon conversion
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2.5.2 WEHEFFEPRE (NaHCO; ) B F) I 2 iR 3 18] 3 Bt B, H AR R
A R, g5 RIME 1 iR,

100
L wol ¥ 1 XRRIEE pH10.75 B BOEEIRH A
B i Table 1 Experimental carbon conversion
=
g SO ratio corresponding to pH10.75
g2
=] .
8 Cone. of
° 40 3 5 8
= NaHCOs/g L7'
S 2} ' '
Achieved pH value 10.75 10.75 10.75
4] 1 1 |
8 9 10 1 i2 Riomass/g'L ™! "0.351  0.502  0.767
pH
Used NaHCO5/g-L ™! 1.154 1.652 2.523
B3 B AR pHEEEDBEN Carbon conversion
AR ) 38 33 32
Fig. 3 Increase of pH value with increase ration/ %

~ of biomass of Spiruling.
NaHCOy coco. /mg. L™ 1:1, 30052, 500;3, 800

2.5.3 B NaHCO, #h FERRIR 5% 55 55 35 EHE 36 1 0 060 R 3£ 10000m? E3eE B Tk fb 4
FEUREEE, AR AN NaHCO, #h FEBIR, 4EF3E I pH {HAE 10.3 2. &7 2.915¢ #IE
W(EKR 3%), WFE NaHOO; 26,551, HUENEME & B 47 % 1157, TR G 305 78 o B U 1
HAERE35%,
4 i

BRI REREMER RIS R EREE . EERFES, b
T BRSSO pH B LA BB IER R R %, R A TSR E ML Ik
HEBBREEAMERE H OREGEW, FEBERETHEE RN ThEASEY
WP H R, S R EE M — i RE T, TR
pH AL HLIR R HR R AR, (B BN R HFiRE, SXHERETHRR—HE
H, AR RMELER, IR R 5 R & A 0 BB R A TR AR, TR A A
BT, HEAEXEEERETEWE AN ER EA B ER.

$E 3 pH fHAS LB WLIE AT LABESS 2 .

YA PR R #E CO, — HEFRAH CO, W BB/ CO,, HOO; , COB-
i 3 5 HE AP IR CO, — SE FEMEH CO IR R A E e
BIE SRR AN NaFICO, —~ SE3RM0R Heos | ERTP BT
: , o WEHK
PH {HA 35500 H" WIEHZ 2B T3
ARG RETRTRMNA R HER, LG HRSER.
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1. BRIREA A3 S 8RR (NaHCO, ) 3 BE TE 56, A1 sl i/ 3% 2L 0 7 oF NaHCO, B3k
BB RIER A2, — M0 T RR RS pHLL, BT UL, SRR B R 8
i 45%,

EBEFRWPRN I NaHCOs, BRUEA A A B4 RITIIE 1. i3t BB RN NaHCO,
HEFFIE S pH ETE R MEZ RIS, FERMNA NaHCO; —IRh—ik &, (HE R AR
I B IR B P AN R 5 2. KSR pH B BT LR L, BT A BRIR A R A
W, B A A 3 pH RS0 B e ;3. H— pH {Ei 3 LRI R BRIER AR Y
FEIF pH B I 07 dn 5 3R 2 o IR A R R R AE R, BRI NaHCO, 543 it i fm
NaHCO,, 5 15 89 F1| FH R 2 AR A .

SFFH CO, MR, B H R o=, BEANERS pH @M F, Tk
pH{EZZ P, HERFBFRE, BIEMF HEEE 100%. TERHA, “FFFEN co"#HE
IR TR CO,, T AR AT S COyo BN CO, B B/ REHE 37 WOR K,
R FR R A IRE R IN CO, T E B R 2.

L= PR TR NaHCO, ¥R AT S S HE 9, 15 5] pH10.75 i #9 BRIEF1
FZR 50372 38%,33%, 32% (3% 1), pH10.75 S RIER I FHEIL (A 40% 5 46.8% 2
BICFE 3), S s R SIS 2 A2 9 F Bl W ERE SR 1. B0 SR 4
S ERERE BTN E RSN M EE 2. pHO DTS RmENR L, S
TEBE B SR W R T e, R s B s B 1, ISR MY pH 1 LFRER, JUA /P EE P
pH8 LA pHY KL B, X —W B W pH EH LA, TEER TEREPFH CO, ESF
BRI &6 FRUYL CO, FREC. S EA B A AV A S IR A B L (i
B 1573, t pHS8 ) pHY xiﬁé’;ﬁ?ﬂﬂﬁ]iéﬁl_@ {E% 6 46 % , B L) R 1% 7E S0 W 52
fyskat L B8 AN 6.46% 3K FEAT IR, BB, 308 4 Za BN 44.46%, 39.46%,
38.46%, SRR LEEET '

10000m? 35 7 T A1 Tl AL 4 7 L be 3, 7% i o NaHCO; FERITE O FIFIE N 35%,
SR B R 35.7% JE % T, B R IF I NallCO, £7E pH 18 10.3 EEE#J F‘*{ET;&{T
7, ¥ 7 BIR 19 S B AL AL

R 138 SR AL — EL WA O W R B 3 A P R 4 BT B, E R M/ NaHOO,
ARk S, HS, NaHCO, ¥/, pH E E AR 3), B B E R I NaHCO, 3£ ]
pH f, TOEE#: L Il NaFHCO, Al ik I0A NaHCO, 9B iR R ZMER M, TR
FAREP, , BN NaHCO, SRS NaHCO, A H, [/l 6. 46 % B 5 5515 42 S0hR
RIEHR A IR E T 6.46% . UL, 5 T Hi2» NaHCO, H%%ﬁ’ﬁ%ﬂi]ﬂﬂi/]\%ﬂﬁ“ii
FEPH NaHCO, M EM T EE —EMNRE, BEREE,

pH EHA A pH HE SEH AR AR LR BRTEEREFREHN
— N EEE AL W pH & & [RIBF ST 30T SERR I AS MW B AN NaHCO, 5 CO,, M B 325
THRAIER pH MEHE . X —4F S H TR — P i H 8RR pH 6 R 4R 4 pH A
LTI NaHCO; B CO,, EH e s pH EAREATRESRE, BEEmE . Hm
NaHCO; B CO, ¥ pH EEHE— T WENHEN. X—FENELSRORME. REE
— AR - pH H; QW TR B T A0 m I, R T e

thERIF R R TI I S 9RIEET http://journals. im. ac. cn



248 *E ®Hm I # % # 12 %

7, EI%J'EBéémigﬁéiﬁﬂﬁﬁ%xﬁTT“E?MJ%H@%M%@%#E;@%W\?%5:7&-ﬁaﬁ;f%
TX®EM pHEMEE, FRENEREZLEFEEN, BREESANEN, ﬂz&%
o 3X—JF BB AR SUAEE B R A P R, LR g B T R AHEM .

NaHCO, BB R BRI 45%, T CO, iy BRI H 27 LA E] 100%, AR
AREMAREE, U CO, ABFENRBEXREBEN, EHEFAE pHEEAMEZH
), BERMM NaHCO, — K b —KE, MR EHFNH CO, SR E—H#8, }J\ﬁ)ﬁ(ﬁ-
% pHEM AEE, CO, it F NaHCO;,

A SCH TR T e AP B AR T RS RE — K2R, Bt H NSRS 83T
00 BB B BT, 000 BTR A RO BEAR AN BT R T A0 IR L v, M T B *ﬂ?ﬁﬁﬁﬁa’%
EEPEROTAIBREERN, BEESEFHY RNE.,

2 F X ®
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Studies on the Mechanism of pH Value Change and
Carbon Conversion Ratio of Spirulina Media

- Li Yeguang Hu Hongjun Gong Xiaomin
{ Wahan Instiute of Botany, Academia Sinica, Wuhan 430074)

Abstract The rise of pH value is mainl.y caused by the absorpsion of CO, by Spirulina. from the
media. The mechanism of pH value change and the relationship between pH value change and can-
bon conversion ratio have been demonstrated by using the principle of the movement of chemical e-
quilibrium and the constant of chemical equilibrium of the chemical reaction by which the three forms
of inorganic carbon{ CO,, HCO; , COZ™ ) being chaged to each other . When NaHCQO, is used as car-
bon source, the carbon conversion ration is corresponding to the pH values. When CO; is used as car-
bon source, carhon conversion ratio is always 100 % as long as the pH value keep steady. The results
of theoretic calculation have been proved by experiments carried out in laboratory and mass cultrue in
10000m® ponds. One important characteristic of Spirulina culture system has been revealed: while the
pH value is monitored, the carbon source is also monitored; when NaHCQ, or CO, is supplied , both
carbon and pH value have been regulated. This provides scientific basis for pH value and carbon regu-

lation in Spirulina continuous culture.

Key words pH value change mechanism, carbon conversion ratio, Spirulina
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