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Strength Improvement Using Disposable Waste Masks

x.[xo %, (étgl_:l;ci*-’-

Jong-Won Chung® and Hyun-Kyoung Yang*t

(Received 11 April 2022, Revision received 14 June 2022, Accepted 14 June 2022)

Abstract : Recently, the cement development is required with various functions as super-high-rise and
multi-functional building structures are receiving a lot of attention around world. Disposable masks have
become a necessity of daily life since COVID-19 and the main component of the mask is polypropylene.
Polypropylene causes serious second environmental pollution when discharged as household waste. For
these reasons, interest in recycling and utilization of disposable waste masks is on the rise. In this study,
our purpose is a multi-functional composite cement that can improve compressive strength and delay
destruction by mixing mask fibers with cement. Cement specimens were cured by adding 0.0, 0.5, 1.0 and
1.5 wt% of the mask fiber based on the cement weight. The highest maximum load was shown when the
mask fiber was added at 0.5 wt%. It was confirmed that cement specimen did not rapidly destruction
when the mask fiber was added at 1.0 wt% or more. These research results of this study are expected to
have various application fields due to required recycling method for waste masks and the development of

multi-functional composite cement required for building structures.
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Fig. 1 (a) Photographs and SEM images of quadruple structure disposable mask each layer, (b) optical

microscope and SEM images of a crushed mask fiber fragment
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Table 1 Compressive strength of cement samples
(Mask fiber fragment content ratio No. 1: 0
wt%, No. 2: 0.5 wt%, No. 3: 1.0 wt%, No.
4: 1.5 wt% and etc.: “S” conpany physical

properties cement performance indicator)

Samples No. 1 | No. 2 | No. 3 | No. 4 etc.

compressive 12.5
16.69 | 23.45 | 22.33 | 20.64
strength [MPa] o)
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Fig. 2 Universal testing machine results of cement specimen samples according to (a) 0.0 wt%, (b) 0.5
wt%, (c) 1.0 wt% and (d) 1.5 wt% by mask fiber fragment content
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Fig. 5 SEM images of pieces of broken cement specimen samples by mask fiber fragment contets (a) 0.0 wt%,
(b) 0.5 wt%, (c) 1.0 wt% and (d) 1.5 wt% (inset: optical microscopy images for each content)
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