Phytomining gold: soil trials
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ammonium tiocyanate (NH,SCN) and thiourea (TU) as gold-uptake enhancers. Seeds
of Chilopsis linearis were sown in pots containing sandy soil spiked with gold
solution at concentrations of 5 and 10 mg Au kg soil. Separate solutions of NH,SCN
and thiourea at 100 uM were added to the pots after 1 month of plant growth. The
above ground plant parts were harvested after different periods of time to assess the
plant-metal-uptake response. Stems and leaves were separated, oven dried for 72 h,
microwave acid digested, and the gold content was determined using ICP/OES.
Results indicate that C. linearis is a gold hyperaccumulator. Moreover, leaves of plant
exposed to 5 mg of Au kg-1 presented an increase of about 50% in Au concentration
24 h after TU application. However, the leaves of plants exposed to 10 mg Au kg-1
presented an increase of about 175% in Au concentration 5 h after TU application.

These results suggest that thiourea could improve the Au uptake capacity of C.
linearis.

OBJECTIVE

gold absorption by the desert plant Chilopsis linearis (Desert willow) grown in soil.

INTRODUCTION
1. Phytomining

Plants are used to recover valuable metals from soil
*Phytomining is a new alternative
for gold-reclamation

«Advantages of phytomining include:
phytostabilization of acid mine tailings, erosion
control, leaching prevention, and soil recovery.

Berkheya coddii is being
cropped for nickel.
Harvested biomass is fed
into the metal smelter

Harvesting and
incineration to
recover the metal

Environmental degraded
areas due to mine tailing
deposits

1. Chelators favor metal abso

*Plants exudate chelators to
improve nutrient absorption

*Gold absorption could be
enhanced using synthetic
chelators like ammonium

thiocyanate and thiourea,

which form water soluble

complex with gold.
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METHODOLOGY

Treatment Plant Metal
collection preparation germination  for one month  application harvesting and  determination
and seed size

Soil Soil Seed Plants grown

In plant

*The use of chelators increased the
Au concentration in leaves in
plants grown with Au at 5 mg kg
But the increase was not
statistically larger.

mg of Aul kg of dry biomass.

Sppm  SpomsSCN  SppmsTU  10ppm  10ppmeSCN 10 ppmeTU
Treatment

*There were not significant

sowing

determination

*Soil and seeds were collected from a
*The soil was sterilized, spiked with g
200 ml of nutrient solution were pour
*After seed germination, the seedlings
*Each pot was wetted with tap water
*Treatments were applied by pouring
treatment were set up.
*Plants were harvested after 5, 24, 48
tr pplication. They were and
separated in stems, and leaves; dried at 60°C for
48 h in an oven and microwave digested using Sml
of concentrated HNO;
*Au concentration in plant tissues was quantified
using the EPA method 200.7 [inductively
coupled plasma-atomic emission spectrometry
(ICP-AES)]

weighted. (1kg per plastic black bags).

re the application of the treatments.
pacity (WHC)
each pot (Table 1). 5 pots per

Table 1. Treatments

RESULTS
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*The seed germination decreased about
25% (P<0.05) when planted in soil spiked
with gold at 10 ppm but not at 5 ppm.

*The average Au content was about 260 mg Au kgt
dry wt (DW), which is higher to the reported when C.
linearis was grown in hydroponics medium (70 mg
Au kgt DW) [Gardea-Torresdey et al., Anal Bioanal Chem 382(2), 347-
352. 2005]

*None of the treatments produced statistical
differences in Au accumulation (P<0.05).

*Shoot elongation was reduced by about
19% (P<0.05) when gold was present in
the growth medium in both treatments

differences in Au content in leaves
harvested at different time
intervals.

Effect of SCN and TU on gold accumulation in leaves
of C. linearis plants grown in soil spiked with Au at 5
and 10 ppm

stems; however, it seems that the use of chelators increase the Au translocation from
root to leaves in plants grown with Au at 5 mg per kg of soil. Nevertheless, further
studies are needed using larger concentrations of chelators to have concluding
results.

*The data suggested that the amount of gold in solution is not the major factor
controlling gold absorption and translocation from root to shoot in C. linearis.

Eurther Experiments

*Use of chelating agents at larger concentrations.

« Study of Au distribution in roots, stems, and leaves at cellular level using STEM
(scanning transmission electron microscopy)
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