Self Heating of Sulphides:

Self Heating - Introduction

a Sulphide minerals (pyrrhotite, pentlandite, etc.) can spontaneously heat
under the right conditions:
= Presence of moisture
= Presence of oxygen gas




Outline - Scope

2 Introduction to self heating and research
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@ 500g of Sulphide > 5.7 mol FeS
@ 6% Moisture > 31.9g = 1.77 mol H,0,
@ Airinput is varied in the form of a stream*%r

Temperature vs. Air Input
A7 Fas « LITHO + =A» [GAS]
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System 1: FeS + H,O + Air(N,/O,)
Study: Temperature vs. air variation

Phases vs. Air Input Gas Compesition vs. Alr Input
5.7 FeS + 171 HI0 « A= [GAS] 5TFeS - LTTHID + <A [GAS]

—. N

D320 04D 060 080 100 120 140 160 180 200
Alpha

is input as liquid (PITZ) = at 90°C h
T T e e U o
aporation until the liquid is gone; hence: the: hiold=umtil A

continues; te) Incr

loge|gctvity)

Gas Phase Activity vs. Air Input H25 Gas vs, Air Input

5T FeS + LTTHIO « <A> [GAS] ST Fef « LTTHIO + <A» [GAS]
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@ Production of H,S, matches increase in temperatiine;; cause oreffect



System 2: FeS + Air(N,/O,)
Study: Air variation, no moisture

Temperature vs. Alr Input
BT FeS + BHAD -+ <A» JOAS]
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‘Slope of T vs. A:

Phases vs, Alr Input
57 Fe5 + AHNY + <A> JGAS]
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System 3: Gas(H,S) + Air(N,/O,)
Study: Interaction of gas phases
@ From base system; take gas stream at A= 1.4, T = 195.89°

@ At this point all H,0, has been evaporated; it is accounted for in gas stream

Temperature vs. Alr Input Gas Phase Activity vs. Air Input
GFeS + OHB0 + A [GAS]+ 0% [Gas_Am1.d_T=18] OFaS + OH20 + «A» [GAS] + T00% [Gas_A=1.4_T=196]
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- @ Temperature:continues to rise with presence ofi 5

Products are a range ofi SO, SO, SO5;

e

Keep in mindlthat in base system, H



determine their effects;

T=195.89°C

determined for the reaction
_d - ’

o FeS reacting with air: AH =
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o Gas without

= All systems were studied from A=1.4 and d

= An additional 0.04 mol air was added

@ Various systems were isolated to attempt to
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o Gas without H, reactingwith air:
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System 3: Gas(H,S) + Air(N,/O,)
Study: Interaction of gas phases
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H2 Gas Preduction vs. Alr input
SIFeS + LITHIO « «h» A5

System 4: HCI + H,O
Study: Heating effect of H*

@ Proportion of HCI:H,O varied; reaction temperature and pH determined

Mol Ratio Reaction Reaction
HCI:H,0  |Temperature (°C) pH
0.000001 25.00 5.643
0.00001 25.00 5.156
0.0001 25.02 4.708
0.001 25.23 4.334
4 0.01 27.22 4.000
- 0.03 31.46 3.752
0.06 37.42 3.469
. g 0.1 44.45 3.149
» - 0.2 55.99 2.574
| » 0.225 57.35 2.475
0.25 58.02 2.392
- 0.275 57.94 2.325
0.3 57.04 2.275
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System 5: FeS + H,0 4, + Air(N,/C
Study: Air variation, with pH control

Temperature vs. Air Variation Phases vs. Alr Input
5.7 FeS « LT7 FlaniscFITZ_Pieses] + <A» JEAS] &7 Fa% o LIT P Tavisc91Z_Piezee] + <A> [GAS]
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Phases ve. Alr Variation
87 Fes o LTI FTmncdtT2_Pircer + <A» [GAS]
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Study: Moisture variation with air variation

3% Moisture 6% Moisture 9% Moisture

Tempeerature vs. Alr input Temperatars ve. Al ingin
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Conclusions
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