J Rec Const Resources 7(4)333-340(2019) Print ISSN : 2288-3320
https://doi.org/10.14190/JRCR.2019.7.4.333 Online ISSN : 2288-369X

2 A Eitol ofs S=tE Azt HEHES| HIH WE
AHE HO]AES AZZLE EY

Characteristics on Compressive Strength of Cement Paste with
Content of LRM Neutralized by Nitric Acid and Sulfuric Acid
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Red mud is an industrial by-product produced during the manufacturing aluminum hydroxide (AI(OH)3) and aluminum oxide(Al203)
from Bauxite ores. In Korea, aproximately 2 tons of red mud in a sludge form with 50% moisture content is produced when 1ton of
Al203 is produced through the Bayer process. Neutralization of red mud will help to reduce the environmental impact caused due to its
storage and also lessen significantly the ongoing management of the deposits after closure. It will also open opportunities for re-use of
the residue which to date have been prevented because of the high pH. Moreover, attention to liquefied red mud(LRM) that does not
require heating and grinding process for recycling is needed. In this paper, characteristics of compressive strength for cement paste
with content of LRM neutralized by nitric acid and sulfuric acid. The results showed that compressive strength of cement paste with
neutralized LRM is higher than that of cement paste with LRM
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Table 1. Experimental plan

Mix design
LD. of of cement paste
Type of acid Test items
P LRM* | Content LRM | W/C
(%) %)
- LRM Compressive
Nirtic acid | Neu-N | 0, 1, 5, 10, 20 30 strength
Sulfuric acid | Neu-S (1, 3, 7, 28days)

*LRM: Liquefied Red Mud
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(b) Mixed equipment

(d) Liquefied red mud

Fig. 1. Manufacturing process of LRM



Table 2. Physical properties and chemical composition of LRM

My =M= Fotgo e

NRIE BlOlAES SE2E S4

. . Chemical composition(%o)
Type of binder | Moisture content(%o) pH
Na,O SiO, ALO; Fe,05 CaO MgO SO;
LRM 48 11.4 19.5 17.6 25.3 28.2 2.12 0.0904 0.305
Table 3. Physical properties and chemical composition of OPC
i i Chemical ition(%,
Type of binder Specific surface Demﬂy Ig. loss - emical compositian()
area(cm / g) (g/ mm ) S102 A1203 F 3203 CaO MgO SO3
OPC* 3,144 3.15 1.32 21.7 5.7 32 63.1 2.8 22
*OPC: Ordinary Portland Cement
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Fig. 6. Percentage of 28-day compressive strength
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