TABLE 1.

Monod expressions and kinetics constants reported for suspended A. ferrooxidans cultures

Reference Kinetics model Kinetics constants® Ex_p_l_ Comput. Expt Monitored Comments
conditions method system parameter
19 P FE7T] Pmae 1.25 h71 K, 0048 PH 1.6, 30°C Linweaver-Burk Chemaostat [Fe{IT)] Cnmeetitive inhibition by
L = £ liter™'; Kp,, 0.06-0.11 Fe'*
K;(l + ) +[Fe**] £ liter™!
19 |.|.,“,{Fe2 1 Bmaw L78, L33 07" Ky, PH 1.6, 30°C Linweaver-Burk Chemostat [Fe(II)] Noncompetitive
B = 0.04, 0.13 g liter™'; Kp, inhibition by Fe*
(1 + —)[K; [Fe™* ]y 0.06, 0.15 g liter "
3 Bl FE''] P 011 7Y K, 005 g PH, 18, 35°C Linweaver-Burk Batch [Fe{lI)] Competitive inhibition by
L3 T FET, .. liter ™1 K, 0.44 g Fe'*, no pH control
K;(l +T) +[Fe*'] liter *
23 e Fe?*] P 01207 K, 009 g pH 18, 35°C Linweaver-Burk Chemaostat [Fe{lL)] Com?etitive inhibition by
B T liter ' Kp, 232 g Fe'*
Kt(l + Tp) +[Fe™] liter—*
47 dl05] Fmad FE*11X G (nmol O, min~' m pH 2.3, 25°C Linweaver-Burk Initial rates Oxygen Competitive inhibition by
ey cell ), (a) 88 and 143, p A cells
K;(l +E) +[Fe?*] (1) 125 and 100; Ky (g rate
¥ liter ') (&) 0.02 and
0.04, (b) 0.01 and 0.02;
K, (mg cell - mI~"), (a)
not determined, (b)
0.33 and 0L11
24 0] G FE* IX G 200 nmol O, min * PH 23, 25°C Linweaver-Burk Initial rates Oxygen Synergistic competitive
ar [Fe] AFe'] mg cell ; K, 0004 £ consumption inhibition by A.
K;( +—+K—+ aKE )+[Fe"] liter~; K, . 0135 (mg rate ferrooxidans cells and
* celly ml—; (K, 0036 g Fe'*
liter~1: , 5 a
32 Bl Fe''] [ T— 05305 3 Ky(Kp pPH 18, 18-37°C Nonlinear Chemostat [Fe(11)] Competitive inhibition by
B e [Fe 'F 0.04; K, 12.0 g iter1 regression Fe'*; Fe* inhibition
'K,(] +—F) [Fe™*
34 d[Fe] Vol Fe* 1X Ky (g liter™"), (a) 0.037, PH 2.0, 27°C Linear Initial rates [Fe(II)] ?ELI[]\‘E inhibition by
T P = L028; Kp (g liter 1) regression strains of A
x,(l + K—) +[Fe*'] (a) 0.35, (b) 0.3 fermwndam wsed were
ATCC 13598 (a) and
ATCC 13661 (b)
12 e Fe?*] Pma 0.14 h7Y K, 0.94 g PpHg 20, 30°C Nonlinear Batch Biomass concn ?eum'e inhibition by
B S ey, liter~'; K., 0315 g regression no pH control;
K;(l + T) +[Fe™] liter " [Fe ] at end around
. 5 g liter!
29 d[Fe] Kpe FRTXTFe™] K, 6,438 g liter " h™' pH 2.0, 20-35°C Nonlinear Initial rates Redox Cumpeuuve inhibition by
I T X\ [ T (cells ml)~'; Ky, 0.0672 regression A ferrooxidans cells;
K,(] +—) + [Fe*'] + (1 - ) £ liter '; K. 268 = 107 Fe* " inhibition
K B/« cells ml % E,
mol ' o, Eﬁlgl\ter ‘
B, 7.8 % 10° cells ml
15 e Fe'] P 016 B71 K 0073 pH 18 35°C Nonlinear Redox Redox Cnmeemwe inhibition by
L ﬁ gliter ' Kp, 078 g Tegression controlied , As™™ inhibition
Kc(l + T) +[Fe* ]+ —— liter %, K, 2175 g reactor
. liter~*
31 d[Fa®*] Ko FRTX]Fe?"] K', 3,077 g liter ' h! pH 2.0, 35°C linear Initial rates Redox Noncompetitive
Franie [Fe™ (cells ml) '; Kg, 0.258 g regression inhibition by Fe**
(l + T ) Ky + [Fe?*]) liter ' Kp, 206 g
’ liter~"; E, 68.4 kJ
mol "
4 Mo + g Yo K\{K,., 0.08; Py, O pH L& 30°C Nonlinear Baich Off- ?Elll]\‘e inhibition by
= L K K_‘ [Fe] [ ]‘};.‘;;, 0052 [‘61:14nl regression glalysls of malm;:;lrr;mg cells’
Ir I+ 7 7 mol O " mg, 0.2 2
[Fet'] - [Fei'] K” [Fer] - [Fe'], mol O, (C-mol h)~! requirements; pH
= my-YE controlled
4 B Pomag + (g~ Y Koyl Kp, 004 . 0.096 pH L&, 30°C Nonlinea; Chemostat Off-gas . ?etllwe inhibition by
= . Ks N Ks Fer] ! ’;1‘:;:;,;,_[‘[051 %TDI regression glal}ms of : . including cells’
+ T T = = mol Og) " g, 0. 2 maintenance
FeT-FeT] " K [Fe- R mol O, (C-mol h)~* requirements; pH
controlled
13 B 0220 % K, 092 pH 18, 30°C Nonlinear Chemostat [Fe(II)] Competitive inhibition by
liter '; Kp, 438 g regression Fe't
liter—*
20 Vinax [62 (cell )", (2) pH L35, 30°C Linear Initial raies [Fe(II)] CU[I]?EI live inhibition by
38X 1071 (b) 25 % regression strains of A
1071 K, (g liter™*), ferroaxidans used were
(a) 0.279, (b) 0.268; Kp' ATCC 23270 (a) and
(g liter 1), (a) 0.061, T233 (b)
(b) 0352 m, (&) 24, ()
19
I e MAXIMUM specific growth rate; V.. maximum specific ferrous iron oxidation rate; ¢, maximum specific oxygen consumption rate. The substrate affinity constant, K. and product inhibition constant, K.,

cannot be evaluated on a common basis but must be considered in relation to the specific Monod terms. Models for which two sets (a and b) of constants are reported included a laboratory strain (a) and a mine-isolated

strain (b); see the comments for this model for additional strain information.



