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Influence of Painting Materials based on Wasted Oil and
Applying Timing on Carbonation and Chloride Resistances of
High Volume SCM Concrete
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In this research, the influence of painting materials and applying timing on carbonation and chloride resistances of high volume SCMs
concrete was evaluated. As a durability improving method, comparative tests were conducted with painting materials of ERCO (emulsified
refined cooking oil), RCO (refined cooking oil), WR (water repellent agent), and ERCO + WR and with painting timings of right after
demolding, and 28 days after the wet curing. From the experiment results, in the case of carbonation and chloride resistance, the
carbonation depth and chloride penetration depth were decreased when the painting materials were applied in 28 days of wet curing.
Additionally, for painting materials, with the order of ERCO, RCO, ERCO+WR, and WR, the carbonation and chloride penentration was
delayed. Hence it is considered that ERCO shows the most favorable performance of resistance against carbonation and chloride penetration.
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Table 1. Experimental plan 2.2 A Er=
Test Factors Test values
WiB (%) IE = o0 AIBE! KRN, ZEMel A2 B 15 BE
S/a (%) I 473 ZEUE AHEC A GTIBHOIM Mite n2&elD ol
Target slump (mm) 180+10 _ _ =
0l 2 ARFIH= 27| 4l 3}etd MRS Q]
Target air content (%) 4.5+1.5 ( Ol’ BS)E I’f)ol-/v\\; -” -1 = | = 9—’-ﬁ—\ o = Table 3, 4 )’
OPC (%) 100 2t EMle S EXEMCRE MEMs et RaRdE
Binder 2 — -
Mix- OPC:BS (%) 40 : 60 6:49| HIZE E8I5I0 ABoi¥L, 72 =Me Y MAE
ng Paintin + Control © WR? AZoiSt=tl 1 22 31515 HZS Table 59f 2T E&H2
€ | s |- ErRCO” - ERCO+WR

bst:
substances . RCO?

=
= [—

Painting - Applying one-day drying after 2AE MEsI=d, 1 2218 MA2 Table 61t ZCf, Eot 2

Painting ) demolding 3a|EQ| EfALE} o

time - Applying one-day drying after = B <
28-day wet curing ERCO, RCOE= ZLH GAMME At26IR0T, WRE =L DAMMS At
- Slump 8510, 2 Sa1% NES Table 7~09 2
Fresh concrete 4| Sl,u mp flow
- Air content
- Unit weight

- Compressive strength (3, 7, 28, Table 3. Physical properties of OPC

Tests
il dlays) d carbonation (L, 4, 8 U S Setting time |Compressive strength
- Accelerated carbonation (1, 4, 8, ensity | Fineness | Soundness -
Hardened te | 3 (min.) (MPa)
ardened concrete 13, 26 weeks) (gfem’) | (cm¥g) | (%)

- Chloride penetration depth (1, 4, Initial | Final | 3D | 7D | 28 D
8, 13 weeks) 3.15 3,390 0.05 230 | 345 | 24.8 | 39.9 | 56.9

PEmulsified refined cooking
oil
JRefined cooking oil

3)
Water repellent agent Table 4. Physical and chemical properties of BS

Density | Finenes | L.o.i | Moisture Chemical composition (%)
(gem’) [ (em’/g) | (%) | (%) |Mego| s0s | cI |sio: | cao
2.90 4,254 | 191 0.23 5.26 | 1.95 (0.002|34.20|42.50

Table 2. Mix design

Unit Mix proportions
W/B S/a | SP/B | AE/B (k g/m3)
Cat. %) water | o) ) | (%) Table 5. Physcial properties of aggregates
(kg/m”) C|BS|S |G
OPC 100 05 1000614111 0 |766 893 Kinds of Den51t3y M. Absorption|  Fines piassmg
— 45 185 475 aggregates (g/em’) rate (%) |0.08 mm sieve (%)
BS 60 0.4 ]0.009 | 164 | 246|758 | 884 -
River |55 | 286 | 263 2.87
Fine sand
20t BN, AERISE W/BE 45%0| XEAE 47.52] 1970 aggregate | Crushed
] . _ B . 263 | 262 | 142 3.00
CHotd S &3 180+10mm, 2H B7|2 45+15%2 7|&l6t sand
(/al:l'. QEFIHEE OPCE.IJ% AI'%B"E 70470—(O|6|' OPC 100)9)» OPC Coarse aggregate 2.66 6.48 0.58 -
. = ALK 5|=ld
40% : BS 60%(0[at BS 60)9| 2Z=0 2 A|=lstLt. Table 6. Physical properties of chemical admixtures
Maisa M E32|E0] EHE 2 LA SIS 98t & S
o ZE22= 251(0|5} Contro)2 E 5510 2518 2] HHS Admixture| Phase | Main component Color pH (g/cm3)
X|=(0|aF ERCO), HMSAIF(0lat RCO), Z4=H|(0l5t WR), SP Liquid | Polycarboxylate |Dark brown| 6.5 1.06
ERCO+WRC| 54Z0=2 5I9om, T2 Al7|= 28 519 7% AE | Liquid | Anion type vory | - | 104
S Q] AZOIM S 101l HX S IIO| DAXO S
® 42 28 SYY 21 X 2 BRO| 24702 BRI Table 7. Physical properties of ERCO
MEAEloR XIS EIRlE0IM 2L, 23T B2 3|
= = o _L B B = L ==< Phase Color Density (g/cmz) Viscosity (cP)
% CIOISNARIS AMAID, P8 Eaels0iMs AHO| Y Yellowich
Ol IEUE, ZXIENISE U LISIGHYS st 202 ot Haud T prown 0.98 2
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Table 8. Physical properties of RCO

Moisture content (%) | Viscosity (cP)
0.21 52

Phase | Density (g/cms)
Liquid 0.98

Table 9. Physical properties of WR

Time for

Phase Appearance |Main component| pH eftfirs (ki)

Ivory white

. Silicone 5 48
emulsion

Liquid
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Low speed Mid speed High speed
20 rpm 30 rpm 40 rpm

Cement
Dry mixed
+ v Concrete
concrete

Aggregate | = + - + = Discharging
+ Superplasticizer

. Water
Admixture

30 sec. 60 sec. 90 sec.

Fig. 1. Mixing protocol for concrete mixture

Fig. 2. Accelerated carbonation Fig. 3. Chloride penetration test
test chamber setting
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Fig. 4. Accelerated carbonation and chloride penetration depth
measurement
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Table 10. The results of fresh concrete experiment

Mixture Slump | Slump flow |Air content| Unit weight
(mm) (mm) (%) (kg/m’)
OPC 100 175 260 5 2,308
BS 60 190 275 4.7 2,312
3.1.2 A3t F32|EC°| EN
43t 232|EQ EMEAMCR Table 112 ME Zufo e
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Table 11. The results of compressive strength of concrete

Compressive strength (MPa)
Mixture
3 day 7 day 28 day 91 day
OPC 100 16.8 24.5 27.1 31.5
BS 60 9.5 16.5 27.3 34.7
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Fig. 5. Effect of painting materials on carbonation depth depending
on ages for different concrete mixtures (applying in one-day
dry after demolding)
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Table 12. The pictures of carbonation depth measurement (applying
in one-day dry after demolding)

Table 13. The pictures of carbonation depth measurement (applying
in one-day dry after 28 days wet curing)
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Fig. 7. Carbonation ratios (applying in one-day dry after demolding)
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Fig. 8. Carbonation ratios (applying in one-day dry after 28 days
wet curing)
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Fig. 9. Comparing carbonation depth between OPC 100 without
surface painting and BS 60 with ERCO surface painting
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Fig. 10. Effect of painting materials on chloride penetration depth
depending on age for different mixtures (applying in
one-day dry after demolding)
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Fig. 11. Effect of painting materials on chloride penetration depth depending on age for different mixtures (applying in one-day dry
after 28 days wet curing)

Table 14. The pictures of chloride penetration depth measurement Table 15. The pictures of chloride penetration depth measurement
(applying in one-day dry after demolding) (applying in one-day dry after 28 days wet curing)
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Fig. 12. Chloride ratio (applying in one-day dry after demolding)
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Fig. 13. Chloride ratio (applying in one-day dry after 28 days
wet curing)
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