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A study on Chemical Resistance of Cement Mortar Blended with Thermally
Activated Diatomite Containing Heavy Metals from EAF Dust
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behaviour of H.M.,

Diatomite(TAD) and H.M.(Heavy Mectals) has been studied. The H.M., extracted from
EAF(Electrical Are Furnace) Dust. were saturated with diatomite. The diatomite was then
thermally activated at 750 for 30minutes and powdered. The powder was mixed with a
portland cement on a weight basis from 0%, 2.5%. 5.0%, 10%. 20%. The optimum mixture,
after those mixtures were subjected to compressive strength(7 and 28days) and leaching

was tested for its experiment on Wet/Dry cycles and chemical

I resistance(e.q. immersion in 5% (Conc.) of H2504, CaCl2 and MgS04.

remarkable increase in compressive strength.

It was shown that the cement mortar containing 10% of P.D). gave a rise to the

The compressive strength was generally

decreased beyond the addition of 10% of P.D. The maximum 496kef/ur of 28days
compressive strength was acheived when 10% of P.DD. was added to the cement mortar.
Keywords : Diatomite, Heavy Metals, EAF Dust, T

hermal Activation Cement Mortar.

Compressive Strength, Chemical Resistance, Wet / Dry cycle
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Table 4 Compressive strength of the cement mortars
with addition of various percentage of the pozzol
-anic diatomite impregnated by the heavy metals,
after hydrated 7 and 28days

Diatomite Compressive Stl‘ey\gth
Mixes Added (kgf / cni)
(By Weight. %) | 7 Dayg 28 Days
Control 0 336 391
Mix -1 2.5 331 416
Mix -2 5 333 420
Mix -4 20 313 400
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Table 7 Leachate analysis of Heavy Metals, after 16 Wett-
ing/Drying Cycles

Diatomite Heavy Metal Cone. {mg/ ()
Mixes Added (By
Woght %) Ph Or Cu d Zn
Standard
Limit 3.0 1.5 30 | 03
Mis-1 2.5 025 1470 | 014 ] 008 ().6?
Mis -2 5 027 1450 1 016 1 010 | 086
Mis -3 10 #}7).27 4201 014 1 008 | 1.23

3.3 ezt

3.3.1 gake AAAIZ AeA o] G}

(1) &%=

gpake)l A A7) Ak ¢ 5
vebdch Fig. 40 2labd, ednkzx oz 2z} 30U
RE Al#e b E Askrt &
= of oF 40% A w7} A}
HAo}, o] Fol ML £8 OPCE) HE7 e A ek
UL o2 Zof vlsled 43F Holt}, vt 30U ¢]
AV 1209 AR el AX717F Behol 2y Al

S ERECEE R

o) g7 Aok Mol oRLjskiTh Sol@ we
A sl Al optel ZEslEg weE ol

E32|ESEX| M 9 # 1% 1997. 2



o} o] FdME EAATFRE 10%7F e Al A

wal e vh Ao Hstel s @R e b

o} whHe] S8 OPCY Aol A&l obs
st A shElet, o] e A el M A (LA
(3Ca0 - ALOL +C.SAVE kel AR Qs e
A I1(Ca80, - 2H0)18e] whgo] 2o} Kttringite
YAJol yrola] miAte] o3k e A{ahin Afrbeich
G, SYTERES 7 AHES 604 & 7o
B 72wt o o Metsha) wa k&t St
k. &3 Mix—s He(10% H7h7b Felshet, o]
e g4 FEREY Silicad ¥e] CalOH).9 vk
8l P‘r?kﬁ?l C-S-HE 4 éf& Ro g gt
g F4gt OPCHETE 7|30 #ol, A
Matrixiz™ g8t gk o] EL} i *!i dg-ale )

&0
% 00
E
=
= 400
3 1
7300
LK 3
1
- 100

0 A

{ 30 ) ) {20
ays
—@— POC = Mixol —ke- Mixe2 - Mix-3

Fig. 4 Compressive strength of the cement mortars with
addition of various percentage of the pozzolanic
diatomite impregnated by the heavy metals, after
immersion in 5%(Conc.) H:30. solution for 30, 60,
90 and 120days
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Table 8 Leachate analysis of heavy metals, after immers
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Mixes | Added (By

Weight%) Ph Cr "u Cd n

Standard ;
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Min -2 h 026 | 1.6 ] 0156 ] 008 | 0.9%
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Table 9 Leachate analysis of heavy metals, after immersion
in 5%(Conc.) CaCl, solution for 120days

Diatomete
. Heavy Metal Cone. (mg/ 1)
Mixes | Added (By
Weight%) I’b Cr Cu d Zn
Standard _j .
o 3.0 1.5 3.0 0.3
Limit
Mix -1 2.5 03211201018 10121 1.10
Mix -2 5 0.26 | 268 | 023 | 0.12 | 1.61
Mix -3 10 0.33 | 427 1 023 ] 0.11 | 361
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Fig. 6 Compressive Strength of the cement mortar with
addition of various percetage of the pozzolanic
diatomite impregnated by the heavy metals, after
immersion in 5%(Conc.) MgSQ. solution for 30,
60, 90 and 120days.
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Table 10 Leachate analysis of heavy metals, after immers
~ion in 5%(Conc.) MgSO:; solution for 120days

Diatomete )
. Heavy Metal Conc. (mg/ 1)
Mixes | Added (By
Weight%) Pb Cr Cu d Zn
[ Weight#y | b | Cr | Cu | Cd | 7
Standard . -
Lo 3.0 1.5 3.0 0.3
Limit
Mix - | 2.5 030 14902} 0.20 | 0.10 | 1.4
Mix - 2 ) 030 | 682 020 | 010 | 152
| 0L |
_ Mix-3 10 0.31 ] 493 HQI 011 1.93
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