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A Study on pH Reduction of Recycled Aggregates
Using Coffee Waste and Its Crushability
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Abstract

In this study, recycled aggregates crushed from waste concrete were sorted into three groups, 10-13 mm, 13-20 mm,
and 20-25 mm. They were treated in different ways and then their crushability was evaluated for each treatment. Coffee
waste was used for reducing their pH level. The pH of recycled aggregate was almost 11, regardless of aggregate sizes.
The pH of coffee waste was nearly 5 and 10, 30, or 50 g of coffee waste was mixed with 1000 ml of distilled water
and recycled aggregates. The lowest pH was about 6.2 when 50 g of coffee waste was mixed. Aggregates were treated
with microwave or soaked for 1 day in vinegar (pH = 2) for neutralization reaction. Microwave treated and neutralized
aggregates showed 3.3% and 6.2% higher crushing values compared to non-treated one, respectively. Neutralized
treatment was more effective for crushing. In crushing tests, a sample height of 120 mm was tried, which gave 6.3%
higher crushing value. A four stepped loading with each 100 kN gave 7.1% higher crushing value, compared to standard
100 mm height and 400 kN continuous loading.
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Table 1. Material properties of recycled aggregate for road subbase (RSB)

Specific Water absorption Passing 0.08 mm Mod. Abrasion Sand Optimum water Max. dry
gravity ratio sieve CBR loss equivalent content unit weight
2.5 6.16% 7.7% 58% 36.5% 60% 11.3% 17.68 kN/m?®

22  g=AgtEstel==2d M3z Mil=



Sarn i

(i) Rounded or Square

(i) Triangular

(iii) Elongated

Fig. 1. Shape of recycled aggregates

(i) RSB 13

(iii) RSB 10

Fig. 2. Size of recycled aggregates
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Fig. 3. pH testing for RSB

Table 2. pH of recycled aggregate mixed with different coffee waste

Coffee waste (g)
0 10 30 50

Thr 24hrs Thr 24hrs Thr 24hrs

RSB 20 solution 10.95 10.77 9.31 7.94 7.48 6.85 6.20

RSB 13 solution 11.13 9.68 9.60 8.30 7.97 7.00 6.26

RSB 10 solution 11.38 10.05 9.49 8.97 8.33 7.24 6.30
Cement 1g solution 11.29 9.97 9.50 8.16 7.82 6.64 6.59
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Table 3. Result of crushing tests
A ot Cases A
regate e Vvg.
aareg P 1 2 3 4 6 7 8 9 10 ¢
Non—treated 5.4 2.4 2.5 7.5 4.5 2.9 2.8 4.5 4.9 4.0
Microwave treated 5.9 3.2 3.0 4. 4.5 2.6 2.1 3.1 2.6 3.7
Acid treated 3.0 1.9 3.5 4.5 5.0 2.4 1.9 2.0 1.6 2.3 2.8
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Table 4. Result of ACV for different treatment methods

Treatment method

Non—treated | Microwave treated | Acid treated
RSB 20 30.2 32.9 34.0
RSB 13 25.0 27.8 35.2
RSB 10 16.9 21.3 21.4
Average 24.0 27.3 30.2
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Table 5. Result of ACV for different testing methods

Specimen height (mm)
100 120
Continuous Step Continuous Step
loading loading loading loading

RSB 20 30.2 33.2 34.6 311

RSB 13 25.0 29.9 29.1 27.0

RSB 10 16.9 30.2 27.2 27.8

Average 24.0 31.1 30.3 28.6
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