M053  SFWIFERTH E SRS LR R
WhoeA SRk R S
CHY DR TR B, DU IS 610065)

W OB AT TSR AT E (HSS) ™ AR I E DI AV VB o> A 0 (¥ S 30 BT
AHBAE OK K5 FRAE P RERS F AL L BB IR, (AW pH E TR 2 1.02; SEEIREFRAILL, 4
LB TRIN AN R AR ACRR, P IRAE VB AN IELIE IR, BRI n, RRRERE A
TSI P IR A K, BRIRAR 2 710 A AR 1A 3 200 g Lds BT 23 S 3 2 WISR PRI 11
iR CHERELF o B IR I0IE . pH b 1.6~2.2, BN 28 KAEATH U 8 140 3 53t
BAA™ B IS (0SB S 6 A LIRS 1 36 A B VA DR PR s ERRD I B A N, R
AR B R T A R TR

REEW  ALERBUT A UL B

Experimental I nvestigation on Phosphate Rock

Decomposed by Thiobacillus ferrooxidans

YAO Yingjie, ZHANG Yongkui* , SONG Hang and LU Tao
(College of Chemical Engineering, Sichuan University, Chengdu, 610065, China)

Abstraction The experimental investigation on phosphate rock decomposed by the metabolized
acid produced by Thiobacillus ferrooxidans (HSS) was carried out in this paper. The bacterium
HSS can grow in 9K medium and oxidize sulfur into sulfuric acid, and the pH value of the liquid
can reach 1.02. HSS grows faster and produces more acid in continuous cultivation than it doesin
shaking culture. In continuous culture, the more volume of bacterial solution was replaced with
fresh 9K medium daily, the more sulfuric acid was produced by bacterial oxidation, and the
throughput of sulfate produced by bacterial oxidation can reach 2.10g/L.d. The research showed
that general leaching of phosphate rock was better than batch leaching of phosphate rock. In
general leaching of phosphate rock, the adaptive pH value was 1.6-2.2, and the time was 28 days.
The contrastive experiment showed that the concentration of fluoride anion was a crucial influence
factor to the activity of bacterium. When the amount of phosphate rock is excessive, the rate of
decomposition of phosphate rock was decided by the amount of the sulfuric acid produced by
bacterial oxidizing sulfur.
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Figure 1: The relation of pH value and culture time of the bacterial liquid by serial cultivation
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Figure 2: The relation of pH value and culture time of the bacterial liquid by shaking culture
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Table 1:the condition and result in shaking culture

Total volume(ml) 1100
Volume of extraction
100 200 350 550 750 1000
(ml/d)
Resident time(d) 11 55 3.14 2.0 1.47 11
Total Volume of
. 500 1000 1750 2750 3750 5000
extraction (ml/d)
pH 1.08 1.25 1.58 1.72 1.75 1.79
SOf’(g/ L) 7.188 7.011 4,392 3.368 3.067 2.314
S0,% (9) 3.594 7.011 7.686 9.262 11.5013 11.57
SOf'throughput (g/d.L) 0.6535 1.2747 1.5372 1.684 2.091 2.1036
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Table 2: The contrast between general-leaching and batch-leaching

The rate of

) o Quantity of -
Number Bacterium  Method Leaching time (d) ) decomposition of
phosphorite(g) .
phosphorite
1 HSS ) 1.203 86.0%
general-leaching
2 S 1117 100.0%
3 HSS 42 0.200 45.3%
4 HSS .42 0.353 34.3%
batch-leaching
5 HSS 42 0.505 21.7%
6 HSS 42 0.986 13.7%
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Thevolume of liquid is 110ml; The quantity of inoculation is 10%;
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Table3 Theresult of general-leaching in several pH value

Leaching time Therate of
pH (d) Quantity of phosphorite(g)  decomposition of P,0:%
phosphorite
1.2 0.6324 100.0% 0.275
1.4 22 1.6636 100.0% 0.435
16 2.1437 100.0% 0.509
2 28 2.4336 96.4% 0.530
42 2.9085 89.8% 0.584
29 28 2.5873 94.7% 0.546
42 4.0434 64.5% 0.583
24 28 2.8373 81.8% 0.526
42 4.5029 56.6% 0.573

Note: Condition: HSS; 200ml Starky liquid culture medium; 2g sulfur; 15% inoculation
quantity; culturetimeis 8 days before leaching; general-leaching;
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Tabled  HSS-leaching of calcium phosphate

Leaching Quantity of calcium Decomposition
. P,Os% pH value
time(d) phosphate (g) rate
12 2.413 77.56% 0.945 1.95
25 3.2252 57.65% - 2.05
49 4.4858 97.93% 2 1.84

Note:Condition: HSS; 100ml Stark liquid culture medium; 1g sulfur; 10% inoculation quantity;
general-leaching; pH about 2.0;
334 @A RBRSBERA F1

FESER 4.3.1, 4329, KRR FEIN D, BT i =R w i S
WA SEM AN TR G, WOEEAT T AN TR B IR IR, T AN A R R AT SR . A TR
g SR, MRR™4: pH (E A 1.5 7547 300 ml BT /- EwEN™ . W0 AF 20 70, LG
FA LG RN 5. NSRS R T IL, oy &, — MR A AR 4 B MR ™ o
FRARARAT, D RS R T A TR

Table 5:the condition and result of decomposition phosphorite by bio-acid

pH value of Therate of ,
, . . i The accumulative
Time Volume of acid decomposing decomposition "
o . rate of decomposition
(d) (mb liquid of phosphorite
(%)
(%)

1 300 231 6.7020 6.7020

2 300 2.20 8.2933 14.9953

3 300 2.13 8.0695 23.0648

4 300 214 8.3102 31.3750

5 300 2.16 8.3642 39.7392

6 300 2.20 8.1588 47.8980

7 300 215 8.0168 55.9148

8 300 215 8.0104 63.9252

9 300 215 8.0010 71.9262

10 300 2.05 7.8799 79.8061

11 300 2.05 7.7947 87.6008

12 300 1.65 5.6336 93.2344

13 300 151 4.5804 97.8148
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