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SO SIMPLE, ANYONE CAN DO IT.

2. GRIND THEM

1. ROCKS
° (VERY BORlNG 3. GREY POWDER
(BORING) ) (CEMENT)
WOW.
SO EXCITING.

THAT'S
LITERALLY

NO CHEMISTRY.
NO EQUATIONS.
NO SCIENCE.

JUST... GRIND ROCK.
MAKE GREY.
THAT'S THE WHOLE
SECRET.
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PROCESS PARAMETERS
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CEMENT MANUFACTURING PROCESS

) RAW MEAL SILO

-

LIMESTONE QUARRY CRUSHER LIMESTONE STOCKPILE

+ IRON ORE + SHALE + BOILER ASH

RAW MILL
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The Quarry

2. Quarried material

N CONFIDEN
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._;g!_»Crushing system




’The Quarry

Varying limestone chemistry

Raw meal variability

Variable clinker mineralogy

A Setting and strength
olo0 variability
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Raw Materials

» Source of calsium : Limestone
CaCO;/ SiO, 2 91%

» Source of alkalis and alumina e.g. Shale
AlLO; / Alkali's = 4%

» Source of alumina e.g. Boiler ash
ALO; 2> 4%

» Source of iron e.g Iron ore
Fe,O; 2 1%

CONFIDENTIAL

The element of

CONFUSION




Raw Meal Preparation - Stockpiling, Milling & Storage

Vertical Roller Mill (VRM) Homogenizing Silo

Circular Stacking  Layer-type stockpiling
(Chevron method) (Windrow method)
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Raw Meal Preparation - Stockpiling,

Ball Mill

Milling & Storage
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!Raw Meal Preparation — Stockpiling, Milling & Storage

Variable raw meal chemistry
and fineness

Unstable kiln temperature profile

Variable clinker mineralogy

~\/  Setting, expansion (high F.Cao)
olol & strength variability
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Preheater and Kiln System - Clinkering

300-350°C Exhaust
Gas flow

Counter flow of material and
hot gasses

[ ———

Pre-heater
cyclones

Calciner

Material flow
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<1 min
Calcination Zone

Sinter Zone

Preheater and Kiln System - Clinkering
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Transition Zone Cooling Zone CO2 in clinker manufacturing:

De-carbonation of limestone
CaCO; — CaO + CO,

[°cl Combustion of Fuel
C+20,—>E+CO,
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’Preheater and Kiln System - Clinkering

Thermal instability

High alkali / sulfur / chloride build-ups

Cooling inefficiency

2/ Setting, expansion (high
olol F.Cao) & strength (low C,S)
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Cement Milling

Clinker

Vertical Roller
Mill (VRM)

Cement
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’Cement Milling

Variable gypsum addition and/or
insufficient gypsum dehydration

High residues

Uncontrolled/variable limestone
addition

DUUI] Setting variability & Low strength
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Cement Blending / Types of Cement : SANS 50197-1

Composition (percentage by mass®)
Main constituents
Portland Cement
Main Notation of the 27 products . Blast- Silica Pozzolana Fly ash Bumt Minor . )
types (types of common cement) Clinker f“;:':ce fume shalg | Limestone addi?iona\ 95_100% Cllnker (K) + 0_5% MInOI' (NDM)
9 natural natural siliceous calca- constifuents
calcined reous
K s pb P Q v w T L L
CEM | Portland cement CEM | 95-100 - - - - - - - - - 0-5 .
Potanc-sng | Cemus | moes | 8o0 | = | = [ = [ - [ - [ - - - o Portland-X and Portland Composite
cement CEM I/B-S 65-79 21-35 - — — — — — — - 0-5
" - 0, - 0
Forilan:i—swllcafume CEM I/A-D 20-94 _ &10 _ _ _ _ _ _ _ 05 65 94%) K + 6 35%) S / D / P / Q /V /W/T/ L / LL
cemen .
cCemwaP | sosa | _ - 6520 - - - - - - 05 or Com pOSIte
Portland-pozzolana CEM I/B-P 65-79 — — 21-35 — — — — — — 0-5
cement CEM IVA-Q 80-94 — — - B-20 — — — - - 0-5
CEM IVB-Q B85-79 — — — 21-35 — — — — - 0-5
CEM I/AV 80-94 — — — — 6-20 - — — 0-5
CEMII Portland-fly ash CEM I/B-V 65-79 - - - - 21-35 - - - - 0-5 B I aSt fu r n aC e Ce m e n t
cement CEM II/A-W 80-94 - - - - - 6-20 - - - 0-5 5_64% K + 36_95% S
CEMIBW | 6579 | - - - - — |zt | - _ _ 05
Portland-bumt CEM IVA-T 80-94 - - - - - - 6-20 - - 0-5
shale cement CEM IVB-T 65-79 — — — — - - 21-35 - - 0-5
CEMI/AL | 80-94 - - _ _ _ _ _ |2 ]| - 05
rom;'"d' CEMIBL | 6579 | - - - - - - _ |zas| - 05 ;
iy cewuait [wos [ — | [T — - Tem | os Pozzolanic Cement
CEM II/B-LL 65-79 - - - - - - - - 21-35 0-5
Portland-composite CEM IFA-M 80-88 12-20 o5 45_89% K + 11_55% D P Q V W
cement® CEM I/B-M 65-79 21-35
CEM lllfA 35-64 36-65 - - - — — — - - 0-5
cemy | Blastfumace CEM IIl/B 2034 | 66-80 - - _ _ _ _ _ _ 0.5
cement
CEM IIFC 5-19 81-95 - - - — - - - - 0-5
Pozzolanic CEM /A 65-89 - < 11-35 = - - - 0-5
CEMIV cement® CEM /B 4564 - < 36-55 > - - - 0-5 CO m pos Ite Cem ent
Composite CEM VIA 40-64 18-30 — R — 18-30 ———> — — — 0-5 - (0) - (o) - 0
CEMY | cement® CEMVE | 2038 | 3149 | - [P VT — - -1 - 1= 05 20-64% K +18-49% S + 18-49% P Q V

&  The values in the table refer to the sum of the main and minor additional constituents.

b The proportion of silica fume ig limited to 10 %.

¢ In Portland-composite cements CEM IVA-M and CEM II/B-M, in pozzolanic cements CEM WA and CEM IV/B and in composite cements CEM V/A and CEM
/B the main constituents other than clinker shall be declared by designation of the cement (for examples. see Clause 8).
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!Cement Blending / Types of Cement : SANS 50197-1

Inconsistent addition of MIC

olo0 Se€tting & strength variability
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Cement Performance - different composition

Compressive strength
MPa 42,5 Cement Strength Class
Strength
clasi Early strength Standard strength 60 +
2 days 7 days 28 days
250 : 2120 -8-CEM II/A-L 42,5N
325N - 216,0 >325 <525
325R =10,0
4251* - =216,0
425N >10,0 > 425 <625 -a-CEM II/B-M(L) 42,5N
425R =20,0

=a-CEM II/B-S 42,5N

-a—=CEM IV/A 42 5N

-=-CEM IV/B 42 5N

CEM V/A(S-V) 425N

10 -

2 Day 7 Day 28 Day
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Cement Performance - different composition

Compressive strength
s 42,5 Cement Strength Class
stl?sith Early strength Standard strength 60 —+
2 days 7 days 28 days
32,5 L° - >12,0 55 + -B-CEM | 42 5R
325N - > 16,0 > 325 <525 /. 42,5R
325R =10,0 50 +
425° - =16,0
425N >10,0 >425 <625 45 1 -B-CEM II/A-L 42 ,5R
425R = 20,0 -
40 +
o CEM Il/A-M(V-L)
0O 35 +
= 42 5R
30 +
=-CEM IlI/A-M(S-V)
25 | 42 5R
20 7 —=-CEM II/B-M(S-V)
42 5R
15 +
10 -
2 Day 7 Day 28 Day
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Cement Performance - different composition

Compressive strength
. 42,5 Cement Strength Class
St;;!:sith Early strength Standard strength 60 +
2 days 7 days 28 days 3 =B=CEM | 42,5R
325L° - >12,0 55 +
25N : S50 | sms | <sas 42,5R | _m-cEmIA-L425R
325R >10,0 1
42,5 - 16,0 >0 CEM II/A-M(V-L)
425N >10,0 42 5R
oon | =m0 ) 2428 | =6 45 | _ 42,5N | —a~cem I/A-M(S-V)
- IS EEE SN NN NN EEEEEEEEEEEEEEEEEN EEREEEAREEER EEEm Y s uunnnn EEEEEEEEEEEEEEEEN 42,5R
40 | 7 ' =&=-CEM II/B-M(S-V)
42 5R
@© —CEM Il/A-L 42,5N
% 35 +
—CEM II/B-M(L) 42,5N
30 +
—CEM II/B-S 42 5N
25 T —CEM IV/A 42 5N
20 + —CEM IV/B 42,5N
—CEM V/A(S-V) 42 5N
15 +
10 -
2 Day 7 Day 28 Day
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Excellent References
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SANS 50197-5

VC 9085
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SANS 50197-5 Portland Composite Cements

SANS 50197-1 Portland Composite Cement

Composition (percentage by mass?)
Main constituents
Main Notation of the 27 products ‘ Blast- Silica Pozzolana Fly ash Burnt . Minor
types (types of common cement) Clinker furrace fume — | shale Limestone additional
sla natura calca- ;
9 natural u siliceous constituents
calcined reous
K S Db P Q % W T L LL
Portland-composite CEM I/A-M 80-88 | « - - - 12-20 --- - ) 05
cement’ CEMIBM | 6579 |c—memom 21-35 -- -

SANS 50197-5 Portland Composite Cement - CEM I1I/C-M

CEM 11/
C-M

50-64 S — 36-50 ——————- S 0-5

d The number of main constituents other than clinker is limited to two and these main constituents shall be declared by
designation of the cement (for examples, see Clause 6).



SANS 50197-1 Portland Composite Cement

SANS 50197-5 Portland Composite Cements

Composition (percentage by mass?)

Main constituents

Main Notation of the 27 products ‘ Blast- Silica Pozzolana Fly ash Bumt ‘ Minor
types (types of common cement) Clinker | furnace fume shale Limestone [ z4ditional
sla natural calca- i
9 natural ‘ siliceous constituents
calcined reous
K S DP P Q Vv W T L LL
ceny | Composite CEM V/A 40-64 | 18-30 _ < 18-30 > _ _ _ _ 0-5
cement® CEM V/B 20-38 | 31-49 - L p—— _ _ - - 0-5




SANS 50197-5 Portland Composite Cements

SANS 50197-5 Composite Cement - CEM VI

Composition (percentage by mass a)

Main constituents

Notation of the " . Pozzolana Fly ash o .
= = inor
Main | ( e‘f‘;}‘ﬂﬁfﬁem) 5 | E.| B < | 2| 2 additional
oP = E = o T | Se| 2 S o Limestone | constituents
pes s | 2% & | 5 |z25| B| £| E
z & | 2|85 E| 2| &
a] o 7 8
Type Type
name notation K S D b P Q v w T L ¢ LL ¢
CEM VI
35-49 | 31-59 - 6-20 | - - - - - - 0-5
(S-P)
| CESMV‘)” 3549 | 3159 | - | - | - |e20| - | - | - | - 0-5
o o
CEM VI
S R 2 B N B R B 0 0-5
CEM VI
35-49 [ 31-59 - - - - - - - 6-20 0-5
(S-LL)




