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Table 1 The gold content in different samples (dried samples) of per gram

% F g | FUF WAM A SRR (FE® Au by H 5 R (ug/p)
2 3 @ AudREE | BWAEB — —

(X109 (mL) H-X BXR B=X HBHEX ERAX
1 | BKkB¥E | 16.9172 10 2000 0 1132.575 | 1146. 939 | 1143. 488 | 1164. 761
2 | YKSHE | 6.2594 1 2009 0 264.562 | 268.334 | 286.938 | 252.168
3 | KGR | 4.2626 1 1000 0 179.937 | 185.593 | 203.331 | 199.327
4 | F 3% | 288.6 10 1000 0 28.517 | 30.088 | 29.655 | 33.037
5 F B | 159.4 10 500 0 21. 989 22. 668 26.212 30. 866
6 | W[ 121.5 10 500 0 40.864 | 40.951 | 40.982 | 41.152
7 |E M| 42.432 1 500 0 10.428 | 10.583 | 11.784 | 10.687
8 1B HA 4.7 10 500 0 14. 989 29. 204 58. 842 86. 626
9 | BB A 242 10 500 0 15.289 | 35.112 | 47.696 69. 302
10/ % B A | 169.6 10 500 0 5.483 7.813 10. 873 16. 872
11 (& #L & | 97.2790 10 500 0 47.955 | 48.376 | -50.525 | 51.060
12 | HHLET | 281.5705 10 500 0 16.372 | 16.574 | 17.555 17.758
13 | AHLEIR | 176. 7047 1 500 0 2. 617 2. 669 2.830 2. 425

W l~3. RABKERR 4 REANABETHHBR 6.7 MAZHREMWE 11 AR KRKER
9,12, 13: RAEKHAR.

DEEFEEYEEN AN EEEASER EAURERNIOXI0 HBBRIRE 4 XRE,B
EREAYE AvEREYTRCGEH 35~38 £, BHLRM 29 15, AT 28 15, B IR
B 66 5, FFARM 13K BRANL7H.FRAMIMF, ERERFIXIC TLHEBIRE
A RNBEEYEEROLE IOXI0T"ESEBRPREANEMERESRBAIBRES. '

QBT U K S5HENEEXNER EXEN 1~2 XN Au WERERIER
e, RT@EEEENIBE . HERER(TEONELEN A4 XREEREEN 97.24%. A
EIXIFLLXWEERIKRKBIMETFFHE@E D,

GAREENGEFEREARKRE AAEABRSSBRIRE, HESER—#,16.9¢g
(FREWEARESESWE 10X107°4 2000mL BRPBEM 4L XK, BRELERN 1164. 76 pg,
M6 2g(FEIMAL2g(FTEINEAEKETLWERN 1 X107 2000mL F1 1000mL K # &
BHAXRE HERELBHN 252.2 pg M 199.3 pg. BRBEBEBEB Au K E (F Au X
BB, ER(TE)RFELEYEARE AuBHE XK.
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Table 2 Variation of total gold DAREYRANENEREAABERR, BAEA
in per gram of different dired WHEGREYEEEHRE, BRABARLEBEBKARE
samples in different time intervals £ 88738 .
and measured total gold in per gram  (2) 7% [ SR 45 A0 B 41 B 2k 4 K @ BB Y R ZEAR KR
BRARTE S2CHKXGT BRABAEESEAYERE,. SHEMK
FRER| TRBMBUD  mnan@eRMNT 30 ug KA.
HLIX | o 0 0 QB EHHEYN SN EREAOERBELTRAN
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o e e
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80mL E/K MHEEK. ENRABBNESR . BE 24 h 5, ~4RFFE; —4dEBHRRLE
M ZE100C,fER 2 h; —HNAESH P R MBZE 210C,HE 0.5 h, REL 8, AR F R WL
BEXRBESP AuEKE. ERMERERCGEK 3B 2EY.

WEFBRZGHT,ZEZK MEIKP AGELEYTHBTEVS L EMERE., E£XH0
REBBRF INERANETHEIRTENLSERBERAMERNT, BEEMAT
100C.210C &4 T, LR 3 HEBMBAERAYPEBRNWERAS R THMER ., EREN
BN REHT BREBAGN FEEYMBRR TR Au WEBRELEM FILRELREBHR.
WHEBFEFRERNEYFTEEN AvERRRY B P B FHSH.

R3 EFAMABREURFEAEREBEFGTEER T Av HERE

Table 3 Extraction rate of gold in samples at different temperatures and extraction solutions

ERHAEPISERURERBMER Au TMERE

EAND 3 B 3K (Y2) HAEE R (Y3 AHLK+RAEBEBYO
TE | Avh|¥RAERE | TE (A AR ERAu XBR | TE [FARERA|XRE | TE [FAuB|ER A XRE
@ |BGp|®e| %) | @ |Be | Be| %) | @ (B | Re| ) | @ B | B | GO
%8| 1.533 [1785.00(1102.50| 61.76 | 1.541 {1795.13| 99.92 | 5.57 | 1.538 {1791.75| 22.56 | 1.26
1100 | 1.378 |1604.58|1604. 58 100.00 | 1.550 |1805.61] 240.08 | 13.30 | 0.703 |818.245( 71.84 | 8.78 | 0.411 [478.950] 24.64 | 5.14
210 1,523 |1773.35} 336.72  18.99 | 0.345 |401.260] 27.20 | 6.78 | 0.266 1309.827] 14.96 | 4.83
#E| 0.569 [143.433(123.20 | 85.89 | 0.568 {143.307{ 0.00 | 0.00 | 0.573 |144.341| 0.96 | 0.67
2( 100 | 0.587 [147.947( 47.947 | 100.00 | 0.587 |148.123| 0.00 | 0.00 | 0.582 |146.863| 2.00 | 1.36 | 0.544 |137.255 0.00 | 0.00
210 0.581 {146.4091 0.00 | 0.00 | 0.547 |137.860| 15.68 | 11.37 | 0.564 |142.298) 12.96 | 9.11
RH | 25,401 (839.133( 155.85 | 18.57 | 25.401 |839.133| 2.64 | 0.31 | 25.400|839.133] 10.80 | 1.29
41100 ] 26,277 |868.103) 242.00 | 27.88 | 26.071 {861.297{ 68.48 | 7.95 | 26.20 |872.817[ 43.12 | 4.94 | 26.321 |869.573| 45.44 | 5.23
210 26.23 |866.844| 74.56 | 8.60 | 26.07 |861.532| 39.04 | 4.53 | 26.056 {861.116] 79.76 | 9.26
B4 14.502 |447.612( 179.50 | 40.10 | 14.498 | 447.50 | 7.12 | 1.59 | 14.497 [447.470| 12.00 | 2.68
5| 100 [ 14,372 {443. 612 308.00 | 69.43 | 14.721 |454.375] 0.00 | 0.00 |14.071 434.336( 5.28 | 1.22 | 14.38 |443.945| 3.84 | 0.86
210 14.616 {451.134] 0.00 | 0.00 | 14.466 [446.525]| 16.72 | 3.74 |14.366 [443.433| 13.76 | 3.10
HE112.610(518.930] 0.025 | 0.00 |11.046 {454.362] 0.00 | 0.00 | 10.986 |452.099| 2.08 | 0.46
6] 100 | 10.918 |449. 288| 118.40 | 26.35 | 10.994 {452.407] 0.00 { 0.00 | 11.02 |453.490| 3.12 | 0.69 |10.957 |450.914] 0.00 | 0.00

=l
o5 B
B{(C)

210 11.028 [453.811} 0.0 | 0.00 | 5.238 [215.572| 15.60 | 7.24 { 5.791 |238.313| 16.08 | 6.75
8 (11 8.943 |774.717} 0.00 | 0.00 [ 8.946 |774.960| 8.08 | 1.04

210 8.935 |774.024f 0.00 | 0.00 | 8.922 |772.881| 13.12 | 1.70 |8.3716 |725.150( 10.24 | 1.41
9 21 4,845 |335.787) 0.00 | 0.00 | 4.843 |335.656] 7.12 | 2.12

210 4.846 [335.829| 0.00 |.0.00 | 4.814 |333.639) 13.12 | 3.93 | 4.760 |329.862| 13.12 | 3.98

B8 [ 15. 414 {260,064 172.50 | 60,33 | 15.416 {260.094| 5.84 | 2.25 |15.418 (260.135] 6.96 | 2.68
101 100 | 5.417 |260.116| 184,00 | 70.74 | 15.402 [259.868| 1.68 | 0.65 |15.279 [257.780( 12.40 | 4.81 |15.399 [259.811| 3.68 | 1.42
210 15. 455 |260.764| 0.00 | 0.00 | 15,422 |260.196/ 17.52 | 6.73 |[15.337 |258.762| 28.32 | 10.94
% | 8.830 [450.863 26750 | 59.33 | 8.849 |451.808| 0.00 | 0.00 | 8.852 [451.971] 2.48 | 0.55
11] 100 | 8.732 [445. 844 435.00 | 97.57 | 8.899 |454.391| 0.00 | 0.00 | 8.789 |448.770f 8.08 | 1.80 | 8.794 |448.015 0.00 | 0.00
210 8.936 |456.296 0.00 | 0.00 [ 4755 |242.166{ 19.12 | 7.05 | 4.252 |217.231[ 7.92 | 3.65
8| 25.586 [454.344[ 143.25 | 31.53 | 25.558 |453.847( 1.04 | 0.23 |25.608 [454.735 2.08 | 0.46
12 100 | 25.408 [451.175] 325.00 | 72.03 | 25.282 |448.948| 0.00 | 0.00 |25.557 {453.821| 3.60 | 0.74 |25.387 [450.818| 0.00 } 0.00
210 25.162 [446.812( 0.00 [ 0.00 |25.094 {445.599( 14.80 | 3.32 |24.641 [437.558| 6.88 | 1.57

R RPHEBER 1 PHAR.

QEARNMREHET . AYBRSHEARE, MEKGKKH 5.57%~18.99%, LR
KRR 1.26%~11.37%, BEBAE R 5. 14%~9. 11%, KU E AR R LG+, WHRKE
BAEABTENRAABBRAMLEIAEASENKBESHER.

G)EXRFIEERMET &Yk R I A8 T AR A HLRE & BRI 4 /9 88 0 R 30 0 B A b #4
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Fig. 2 Varation of extraction rate of gold in
samples at different temperatures and solutions
I —FEKMAR; I —HBEXK: T —EHLRMAEER;
NV—BEREER
HERS 1~12 5% 3$RE 1 FHARTHER
I —In aqua regia; ¥ —in oil-field brine; X —in
inorganic fluid solution; N —in mixed fluid solution.
The line No. 1~12 are the same as those
in Table 3 or Table 1
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Comparative Experiments on Gold Enrichment and Mineralization
by Bacteria and Algae,organic material and clay minerals

Lin Li,Zhu Lidong,Zhang Meng,Zhu Dicheng and Liu Hong
(Chengdu University of Technology,Chengdu,610059)

Abstract

Experimental studies of gold enrichment and releasing by bacteria, algae,organic matter,
sediments and clay minerals show the following : (D the gold-enriching ability of living organism is
stronger than dead ones,cyanobacteria in the hydrothermal environment have a stronger effect on
gold enrichment than those living under the normal temperature conditions,and the gold enriched
by organisms is easily released. @ In the oxidized environment in which organisms live, the
gold-enriching mechanism of organisms is probably manifested by absorption relating to phyéio—
logical action,and the most important ligand combined with gold is mainly sulfur-bearing organic
compounds. @ In the process of deposition — diagenesis = mineralizatio, the gold-enriching a~
bility of organic matter becomes weaker with inreasing maturity of organic matter as there is a
change of living organisms — dead organisms —> decayed organic material — organic sludge —
organic rock, but the gold-releasing ability is increased. @ The gold-absorbing abilities of three
types of clay minerals are illite >>kaolinite™>montmorillonite, but their gold-releasing abilities are
on the contrary, and the gold-absorbing and -releasing abilities of organic matter decrease with
the introduction of clay minerals. ® Oil-field brine has a stronger ability extraction of gold-en-

riched by living algae than inorganic fluid.

Key words: algae; organic material;clay mineral; biomineralization ; simulating experiment
Tt & &
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