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Abstract

Determination of gold grade prior to mining investment helps to understand and determine the

possible expenses and cash flows from the project. With the ore grade and commodity price in

the market, the project proponents (investors) are able to make the rightful investment decisions.

Several techniques and tools are employed worldwide to carry out this analysis.

A study was carried out to develop a standard procedure by (1) qualitatively analyzing the metal

composition in the ore, (2) quantifying the ore, (3) validating the ore quantification and (4)

carrying out an economic analysis for the developed procedure. Samples were obtained from

around the Tira Gold Field and thoroughly prepared to ensure that the results are unbiased. The

qualitative analysis showed that the metal composition in the ore was not significant enough to

show presence after pre-leaching and ore opening using sulphuric acid but showed significance

during the leaching process witnessed by excessive consumption of cyanide. The quantified ore

grade was far higher than the actual grade as determined from the AAS. Validation was carried

out to ensure that the higher values obtained from quantification be accounted for and this was

done using excel spreadsheet. An economic analysis was carried out too to ascertain the

economic viability of the new procedure as compared to the other existing methods. The results

showed that this procedure was 6.8727 times cheaper than the use of the AAS machine and

analyzing samples at different laboratories at Makerere University and the Department of

Geological Survey and Mines.
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The research recommended that further and more detailed ore opening be carried out to ensure

that all the metal ions are completely dissolved into the solution and measures be taken to

eliminate or suppress their significance on cyanide consumption to minimize on the costs

involved in purchasing cyanide. A simplified approach was given that can be used by the local

artisanal miners to apply the procedure without much technical challenges involved in carrying

out the mole concept.
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CHAPTER ONE -INTRODUCTION

1.1 Background

Determination of the concentration of gold per ton of ore is a very important aspect that has to

be attentively attended to. All mining and processing projects need this information available

at hand before venturing into any investment. This will help to determine the capital and

operating costs as well the cash flows from the project. In many occasions, some proponents

have ventured into mining businesses without carrying out a proper ore/tailings evaluation.

This eventually results into project failure and leaves many investors in losses. Once the

quality of the ore is well established, a11these challenges are overcome and this has been done

in different ways by different technologies around the globe.

Several techniques and tools are being used and more improvements availed in order to

ascertain the concentration of ore in grams per ton or elsewise (in other unit measurements

like ounces and pounds). Globally, many tools such as handheld XRF analyzers, Atomic

Absorption Spectrometry, Fire Assays, Free Gold Tests, stannous chloride color test and

many more are being employed to determine the concentration of different ore minerals in ore

samples. (Michaudi 2016)

Currently in Uganda, most CIC leaching plants can determine the presence of gold in tailings

using color test method but cannot quantify the gold in grams per ton (g/t) that can be

recoverable using these plants. The color test method gives results in terms of much gold,

very little gold or no gold depending on the intensity of the colors and this does not establish

the concentration of gold per ton in the tailings and ore. 1nother words, color test method is a

rudimentary laboratory test that only helps to know whether there is gold in the ore or not. It

does not actually give the grade of the ore.

In this context therefore using the knowledge from the existing other methods and the

laboratory skills available, this study is aimed at developing a standard procedure that will

help local miners establish the quality of gold ores they process before feeding them into the

plants. The procedure will help do away with the much costs related to the use of AAS

machines and yet provide results closely related to what these machines can give.

BUSOBOZI HENRY BU/UG/2014/47 Page 1



BUSOBOZI HENRY BU/UG/2014/47 Page 35

Final Year Project Report May 2018

References.

Alcerzak, M. B. (2002) 'Sample Digestion Methods for the Determination of Traces of

Precious Metals by Spectrometric Techniques', 18(July).

'Assaying Gold and Silver Ores: Fire Assaying and Other Testing Methods' (no date).

'Atomic absorption spectrometry' (no date), pp. 1-4.

Cetin, M. C. et 01. (2017) 'Bottle Roll Testing for Cyanidation of Gold Ores: Problems

related to Standardized Procedures on Difficult - to - Process Ores', pp. 1-9. doi:

10.11159/mmmeI7.148 .

.cyanide leaching of gold.pdf (no date).

Flinn, T. (no date) 'Preparation'.

Methods, E. (2006) 'Comparison of different extraction methods to determine gold In

geological samples', 65(January), pp. 65-Q7.

Paper, C. (2015) 'Pre-treatment of a Copper-rich Gold Ore for Elimination of Copper

Interference" (June). doi: JO.13140/RG.2.1.4186.7362.

'Periodic Table of the Elements Te Rf Sg Bh Hs Ds FI Uup Lv Uus Uuo Ce Pr Dy Fm Md

No' (no date), p. 262.

Richards, S. and Ph, O. (2012) 'Calculating final, or working, concentrations for journal -

style scientific papers . The same approach applies if you are using a reagent with

concentration units of weight / volume , such as mg / mJ . What if I am given a stock

concentration and the volumes; how can I figure out the final concentration ?, pp. 4-6.

Sinica, A. G. (2014) 'A Giant Gold System, Geita Greenstone Belt " (October 2017). doi:

10.111]/1755-6724.12368.

6
asknumbers.com, n.d.



Final Year Project Report May 2018

ai, Yi Jiang et. An Economic Analysis Methodology for Project Evaluation and Programming.

Final Report, INDIANA DEPARTMENT OF TRANSPORTATION, PURDUE

UNIVERSlTY, India: JOINT TRANSPORTATION RESEARCH PROGRAM"

August 2013, 44.

Anne Marie Helmenstine, Ph.D. "Dilutions from stock solutions." Chemistry quick review of

dilution calculations, Pril 11, 20) 7.

Balcerzak, Maria. "sample digestion method for determination of traces." july 2002: 664.

BAS, A.D. "Transactions of Nonferrous Metals Society of China." Treatment of cooper-rich

gold ore by cyanide leaching. ammonia pretreatment and ammoniacal cyanide

leaching, February 2015: 597-607.

Cbemistry Department, SGm Khalsa College. "Chemistry Reagent Manual." (DBT Science

Centre) 2012: 1-87.

Corti, Christopher W. C. "Assaying gold and silver ores." Fire Assaying and other testing

methods, 2003: 11.

Creative Commons Attribution. Guidelines for the Economic Analysis of Projects.

Mandaluyongi: Asian Development Bank, ADB, 2017.

Ersin, . Y. "Pre-treatment of a Copper-rich Gold Ore for Elimination of Copper Interference."

European Metallurgical Conference. Dusseldorf, Germany: ResearchGate, 2015. 15.

Global Mercury Project. "Training Manual for Artisanal and Small-scale Gold Miners."

Cyanide Leaching of gold, n.d.: 59-70.

How to prepare stock solutions. "Preparation of reagents; StocklBench reagents." February

Friday, 4, 2011.

Levison, R. "Atomic Absorption Spectrometry." In More modem chemica/techniques, edited

by The education department, 4. Burlington: The royal society of chemistry fine

chemicals and medicinals group., 2013.

Michaudi, David. "Gold Fire Assay Process." Gold Extraction, Laboratory Procedures,

November 18, 2016.

BUSOBOZI HENRY BUjUGj2014j47 Page 36



Final Year Project Report May 2018

Stephanie Richards, Ph.D. "How to write a paper in journal style and format." Calculating

final, or working, concentrations for journal-style scientific papers, 2012: 1-3.

University of South em California. "Economic Analysis of Engineering projects." Syllabus for

ISE 561, July Tuesday and Thursday, 2018: 1-5.

BUSOBOZI HENRY BUjUGj2014j47 Page 37


	Busobozi 1.pdf
	Busobozi 2.pdf

