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Introduction

Gold, being a noble metal is does not readily partake in reactions with most elements and their compounds. Unlike tin, iron, lead and other base metals, gold is not easily absorbed by the roots of plants. It is however, possible to induce the hyperaccumulation of gold in plants. The chosen species of flora is planted in soil known to contain gold. Ammonium thiocyanate is mixed with a growth substrate which is sprayed over the plantation. The result is  phytoreclamation, ie the extraction of gold from the soil via plants. The plant species commonly used is Brassica juncea, more commonly known as indian mustard, valued in this application for its biomass and high growth rate. Being able to extract and manipulate gold in solution and solid form are important skills in alchemy. You are provided with ca. 5kg of pre-incinerated indian mustard, grown in a gold rich soil using the hyperaccumulation technique. In this experiment you will make use of several alchemical techniques to extract the gold from the plant ash, or al-quali, and purify it.

Method
All parts of the extraction with acid should be carried out in the fume cupboard and care should be taken as strong acids are used. If you are unsure about any part of the experiment consult an adept before proceeding.
First take your incinerated mustard and calcinate it in a reverberating furnace (an adept can show you how to do this). After about an hour you should obtain a white powder, which you should grind up finely in a mortar and pestle.

Dissolute the calx in 1 Litre of aqua regia and stir for 30 minutes. By doing this, the gold is made potable. Elaborate the gold by filtration under vacuum and edulcerate with water to wash the gold through. Retain the filtrate and discard the residue. The filtrate may have a green colour due to copper and nickel impurities.

The remaining nitric acid is now eliminated by addition on urea. Add urea until the solution ceases to effervesce. Filter again. Make up a saturated solution of green vitriol in water and add about 10 mL of it to the filtrate. Stir and allow to react for 20 minutes. Filter once again using a narrow necked funnel and this time retain the residue. Handle the filter paper carfully, it should have on it about 0.2g of gold particles which can be tested for by the addition of a small drop of aqua regia to some of the particles. The drop should turn a brilliant golden colour.

Questions
Why do aqua fortis and hydrochloric acid not dissolve gold seperately? How does the aqua regia react with the gold?

What is the purpose of the green vitriol and how does it act?

Define in modern terms the meaning of the alchemical words:

 - edulcerate 

 - calcinate

 - elaborate
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