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ABSTRACT

The improper disposal of industrial waste and eikglion of natural resources has resulted in treecsty

of river sand and environmental degradation, suchiver erosions and pollution. This study aimed to
assess the durability of mixed mortar lining waligl ceilings, containing 0 (default), 10 and 20%lr&fys-
grits compounds-waste of the pulp industry-in sitbgon with river sand. This was done with tediait
simulated both natural and artificial conditionsirdzt solar incidence (testing ultraviolet radiaip
attack by spraying solution (salt spray test), retuwvarming of the walls and ceilings incidence by
indirect solar (thermal degradation) and residériras (thermogravimetric test), in compliance hvit
both national and/or international standards. Theug containing dregs-grits compounds showed
similarity to standard (0%) for testing thermal dadgbility, thermogravimetric and ultraviolet
radiation, but shows significantly less durabilithen exposed to salty environments.
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1. INTRODUCTION minimize environmental impacts and fulfill the léga
requirements, studies have been developed to dgalua
The improper disposa| of industrial waste and the V|ab|I|ty of the use of thes.e resid_qes |n civil
exploration of natural resources by the producsigetor ~ construction products. These studies positivelyicee
bring, as a consequence, a shortage of naturalreso  the potential of the use of dregs-grits compoumdthe
and environmental degradation. Nowadays, the ingsst Pproduction of Internal mixed mortar lining for waland
are responsible for the quality of their produstyveell as  ceilings, replacing up to 20% of the mass of tlaetion
attending the environmental legislation, being ablde  of medium-fine sand. This use favors the reductibthe
fined by self-regulatory and inspecting organizagiaf ~ riverbed sand extraction (Zanella, 2011). Howetregre
they don’t respect the laws. The industrial sebs tried ~ are quality standards by which civil construction
to reduce the generation of residues, adoptingcliegy ~ materials must be fulfilled. As such, it will beagssary
technologies, such as using industrial waste forto evaluate the durability of the mortal containtrggs-
supplementary purposes, so they fulfill legal reemients ~ grits compounds which replace up the sand.
and obtain environmental certifications. Trying to  The durability of the material is, in general, the
minimize environmental impacts, it is observed that Stability of a material’s properties-including, babt
proposed by Zamorat al. (2008), the enhancement of limited to physical and mechanical properties-tsistan
water treatment sludge as a raw material in thduymtion ~ aggressive environment. Furthermore, this propésty
of concrete and mortar and this sludge can be aeflected in the period of the coating use in thedened
supplementary cementing materials and sand sulestitu State, taking into account the external environment
The pulp and paper industry, by means of the Kraftactions throughout the time of its use (Fasial., 2011,
process, processes pulp and generates large ammfunts Maciel et al., 1998). The difficulty with examining the
industrial waste, some of which is dregs and gfits.  durability of an alternative material, produced hwit
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recycled residues, is associated with the complexithe The preparation of samples for thermogravimetric
constituents of the residues, which depend diragbign analysis included scraping each trait to obtairoader,
the environment where they originated, to the stayje which was cured for 45 days. This test, requiradfife
their generation, the kind or treatment done tontlagerial simulation was performed in the SII Nanotechology
that produced the residues, as well as its interacf the equipment-seiko  model EXTARG6000, previously
agents and mechanisms of environmental degradatiorgalibrated with alumina, with a heating rate of @0°
which will be submitted for evaluation of the du'mjl) min'l until 1000°C in a cell of p|atinum in an inert
indicators (Fariaset al., 2011). It is also necessary to atmosphere of nitrogen (ASTM, 2011a).
consider that certain factors affect the durabitfythe To determine the material’'s resistance to ultratiol
coating, such as cracking of the coating, the exees agjation, the samples, in triplicate, for each tomi of
thickness, proliferation of_m|croorgan|sms, the ligyaof mortar were placed in an aging chamber, which ¢gera
the mortar and lack of maintenance (Magteil., 1998). using fluorescent UVB, alternating cycles of 8 hl¥

In this context, the objective of this study was 10 4 jiation and 6 h of condensation (ASTM, 2006).
evaluate the durability of mortar mixed lining vealind The test of resistance to salinity was performeskii
ceilings, containing 0% (standard), 10 and - 20% spray equipment, SS-600e-SS100 of corrosive process
compound dregs-grits in replacement the river saads ; ; X
through tests that simulated natural and artifiefécts, S|mulat|_on (ASTM, 2011b) using the I_\IaCI_ Sf""t- Upon
such as direct solar incidence (ultraviolet radiattest), COUCIUS'OH of the test, the samples-ln triplicateray
attack by salty air (salt spray test), natural ingaof wall ~ Weighed three days post-experiment to prevent any
and ceiling for indirect solar incidence (thermal interference from excess humidity.
degradation test) and residential fires (thermdgratric
test), seeking to meet national and internatiotaaidards. 3. RESULTS

2. EXPERIMENTAL PROCEDURES The test results of thermal degradation indicaked t
higher weight loss occurred in the first four dayks

The dregs and grits residues are generated inulpe p testing, due in large part to humidity Iqgsble 1)
manufacturing process. The dregs is a solid materia ~ According to the thermogravimetric test results,
dark in color, similar to blast-furnace slags arel i Presented ifrig. 1, it was found that the water loss from

removed after sedimentation. The grits are impesiti the mortar until a temperature of 230°C was 10.066%6
which include sand, limestone and other drossesthe trace of 0%, from trace 10% was 10.76% and from
introduced by the recovery of limestone (ModoloQ&pD trace 20% was 10.67%. Increasing the temperature to

When removed from the industrial process these two500°C, the loss in weight was 12.86% for the tré%e
wastes are mixed, forming dregs-grits Compounds_ was 13.33% for the trace 10% and 13.25% for theetra

The proportions of the Components of the mixed 20%. The total loss of mass in mortar with the ér@&o
mortar (cement/lime/river sand and compound/water) Wwas 17.10%, the trace 10% was 19.50% and the trace

the 0% sample the proportions were (1/1,41/6,58)1,7 20% was 20.98%. Based on this data, it was found
in the 10% sample they were (1/1,05/6,95/1,91); iand that the loss of humidity and mass to the tempeeatu
20% sample they were (1/0,66/7,34/2,09), as deteuni of 500°C is comparably similar for all traces of
by the calculation method proposed (Lataal., 1995). mortar. There is no difference between the standard
In order to perform the laboratorial tests, whisblided: ~ and the mortar containing the compound dregs-grits.
Salt spray, thermogravimetry, ultraviolet and tharm The biggest losses occurred at temperatures above
degradability; 30 proof bodies were produced with 600°C, probably due to decomposition/alteration of
dimensions of 5 cm diameter x10 cm high, being 10the inorganic fraction of mortars.
proof bodies for each sample. Thermogravimetry was also performed for each
The test bodies in triplicate for each trace wened material used in the production of mortar proof ibed
in a humid chamber for 49 days for the thermal evaluated to check its contribution to mass losshim
degradation test. This experiment was performed in studied traces. Those most responsible for masedos
hothouse, quimis Q819V2, programmed to remain at awere lime and dregs-grits compound, which showéal to
temperature between 40 and 45°C for 7 days. The tesmass loss of 31.11 and 31.29%, respectively. Thys,
bodies were weighed on an analytical balance beforemeans of thermogravimetry, it was possible to yetft
and after 4 days and upon completion of the test, t the incorporation of the compound into the moridrrebt
compare the mass loss. significantly affect their durability at high tema¢ures.
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Fig. 1. Mass loss in mixed mortar lining containing dregissgversus temperature obtained by thermogravimtsst

Table 1. Thermal degradation of mixed mortar lining waltglaceilings, containing dregs-grits in replacentgnimass of sand
Date of weighing (g)

Mean losses day Mean losses day
Mortar Outset 4th day 7th day on the 4th (%) on the 7th (%)
Standard (0%) 396.83 367.68 363.73 7.28 8.25
399.85 370.95 367.10
398.43 369.50 365.63
Dregs-grits (10%) 392.63 356.67 351.78 9.02 10.55
393.43 356.60 350.40
394.37 360.68 353.72
Dregs-grits (20%) 391.34 359.85 351.35 8.61 10.71
402.62 366.71 358.62
387.08 351.94 344.60

Table 2. Mass loss of mixed mortar lining containing dregis at 7 and 10 days of salt spray testing

Date of weighing (g) Mean losses on Mean losses
the 7th day the 10th day
Mortar Outset 7th day 10th day (9) (9)
Standard (0%) 400.499 396.73 392.05 4.64 7.59
387.320 379.52 379.10
386.980 384.64 380.88
Dregs-grits (10%) 385.110 371.69 366.48 13.30 20.28
391.160 378.64 373.24
396.340 382.38 372.05
Dregs-grits (20%) 386.140 372.63 361.75 11.24 24.37
388.420 378.02 363.58
386.810 377.02 362.93

Based on the data obtained in salt spray testingoccurred due the permeability of the saline sotutito
presented in th@able 2, it was observed that the mass the mortar microfissures and subsequent crysttihiza
losses of mortars containing 10 and 20% dregs aitel g of the salt. Crystallization of NaCl salt insideetle
were higher than those of the standard mortar, @d”  microfissures may have favored the breakdown thesma
10 days of salt spray tests. This behavior probablyof proof bodies containing the compound.
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Table 3.Weight loss of the mortar mixed liner, containingg@s-grits of ultraviolet radiation test at 7 days

Mass loss on Mean losses on
Mortar Qutset (g) After 7th day (g) the 7th day (g) the 7th day (g)
Standard (0%) 350.125 343.817 6.308 8.160
353.805 344,923 8.882
371.957 362.667 9.290
Dregs-grits (10%) 347.321 341.436 5.885 7.943
349.485 338.695 10.79
350.454 343.300 7.154
Dregs-grits (20%) 341.292 335.454 5.838 5.010
335.860 330.843 5.017
332.727 328.548 4.179
Some of the solutions to decrease the permealuifity ASTM, 2011b. Standard practice for modified saltagp
chloride in mortar may be the incorporation of kesga (fog) testing. American Society for Testing and
rice husk-wood ash like additive (Horsakulthai and Materials.

Paopongpaiboon, 2013) and the incorporation oflialka chandramouli. K. P.S. Rao. N. Pannirselvam. Tekhsr
resistant glass fiber, according Chandrameiwdi. (2010). and P. Sravana, 2010. Chloride penetration resistan

By means of the data obtained in the ultraviolstste . . i R
shown inTable 3, it was found that the loss of mass by ?Lumes ozconcr\]etes;‘nocil_lﬂgd Wéth_ alkay.resgs%a;?s
mortar containing the residue dregs-grits were laintd IDers. —Am. — J. Applie c., 1 S

standard mortar. The mean weight losses for theamor DOI: 10.3844/ajassp.2010.371.375

20% were smaller than 10% and standard mortar. Farias, J.F., R.R. Menezes, H.S. Ferreira, L.Ndnt&a
and G.A. Nevest al., 2011. Estudo da durabilidade de
4. CONCLUSION argamassas alternativas contendo residuos. Ceramica

Séo Paulo, Brazib7: 395-403.

The mixed mortar lining walls and ceilings Horsakulthai, V. and K. Paopongpaiboon, 2013.
containing dregs-grits compound in proportions 6f 1 Strength, chloride permeability and corrosion of
and 20% mass replacement of medium-fine river sand,  coarse fly ash concrete with bagasse-rice husk-wood
showed durability similar to that standard mortgr b ash additive. Am. J. Applied Sci., 10: 239-246. DOI

tests of thermal degradability, thermogravimetricd a 10.3844/ajassp.2013.239.246

ultraviolet radiation, but were less resistant altys Lara, D.N., A. Macedo, G. Gallo and L. Pereira 1995

environments. A limitation of the StUdy is the faloat Dosagem de Argamassas_ In: Brasileiro de

in the composition of proof bodies was used onlg on tecnologia das argamassas, Simposio, I., Ed.,

type of cement (CPIIl), so for future possibilitiean Goiania. Brazil, pp: 63-72.

be used others types of cement and the researchecan \gaciel, L.L., M.M.S.B. Barros and F.H. Sabbatird9B.

argamassa para paredes de vedacéo interna e externa
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