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This paper analyses a new type of environmentally friendly packaging design
with a structure with gradually increasing density using compressed straw natural
materials to achieve effective protection for fragile products. The results of the study
show that the design can effectively protect the product from external impacts, and
at the same time has the characteristics of environmental protection and
sustainability, which is in line with the urgent needs of contemporary society for
environmentally friendly packaging. At the same time, the design's artistic
aesthetics and natural affinity add a unique charm to the user experience and brand
image.
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INTRODUCTION

The global packaging industry is facing multiple environmental challenges
such as plastic pollution, resource consumption, and carbon emissions. As a result,
there is a growing demand for environmentally friendly packaging materials. People
have higher expectations for packaging materials that are biodegradable,
recyclable, low-carbon, and resource-saving, hoping to reduce the negative impact
on the environment and drive the packaging industry in a more sustainable
direction. Traditional packaging materials such as Styrofoam and polystyrene,
although providing a certain degree of shock absorption and cushioning while
protecting the product, have gradually caused concern and worry due to their non-
degradability and serious pollution to the environment. Therefore, the search for a
material that has both excellent packaging protection performance and meets the
environmental requirements has become one of the important issues in the current
packaging industry.

As a rich and renewable resource, straw is widely found in agricultural
production. However, the traditional way of straw treatment is often based on
incineration or composting, which is easy to cause environmental pollution and
waste of resources. Therefore, it is of great significance to convert straw into high
value-added products. This study aims to explore a new type of packaging design

200



T~
RALL P

) .‘..:‘“ VI MixHapogHa HaykoBO-NpakTu4iHa KoHdepeHLis
Ly \\....’| «AKTYAIbHI NPOBNEMU CYYACHOIO ﬂM3AﬁHY))
AT &gl

3 - Kuie, KHYTH, 25 keimHsi 2024 p.

that utilises compressed straw natural materials to achieve effective protection for
fragile products by adjusting their density distribution.

PURPOSE

This study will deeply explore the physical properties, engineering
applicability and its impact on the environment of eco-packaging materials, and
provide new ideas and technical support for material innovation in the field of eco-
packaging. In terms of application, the research will help reduce the reliance on
environmentally unfriendly materials such as traditional plastics and promote the
development of the packaging industry in a more environmentally friendly and
sustainable direction. By promoting the development and popularising the
application of eco-packaging, the sustainability goals of the packaging industry can
be realised, the carbon footprint can be reduced, plastic pollution can be minimised,
and a positive contribution can be made to building a green and low-carbon social
environment.

RESULTS AND DISCUSSION

This research explores the characteristics of compressed straw natural
materials in the fields of function, art and environmental protection, with the aim of
designing a shock-absorbing cushioning packaging structure using compressed
straw natural materials, which provides a feasible solution for eco-packaging
design.

From the aspect of packaging function, straw as a packaging material has
good shock absorption and cushioning properties, and can be compressed and
processed to form materials with different densities, thus providing effective
packaging protection. Its porousness and elasticity enable it to absorb the impact
force and protect the fragile products inside the package from damage. In addition,
straw material also has a certain sealing performance, can effectively prevent the
external dust, moisture and other impact on the product, to ensure the quality and
safety of the product.

From the aspect of ecological art: as a natural material, straw has a unique
texture, color and form, which can bring a sense of natural aesthetics to packaging
design. By skilfully using the characteristics of straw to design unique packaging
works, it can not only show the beauty of nature, but also reflect the expression of a
specific culture and region. Art designers can take advantage of the plasticity and
creativity of straw to incorporate it into packaging design, creating unique and
artistic works that add unique eco-artistic value to the product.

From the aspect of sustainable development: as a renewable resource,
straw has rich potential for recycling. Using straw as packaging material helps to
reduce the reliance on environmentally unfriendly materials such as traditional
plastics, and reduces resource consumption and energy consumption. Meanwhile,
straw materials have good biodegradability and can decompose quickly after use,
reducing the negative impact on the environment. Choosing straw as packaging
material not only conveys respect for the natural environment, but also guides
people to pay attention to ecological protection and sustainable lifestyles, and
promotes the packaging industry to develop in a more environmentally friendly and
sustainable direction.
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This packaging design makes use of the different densities of the different
straw layers, which gradually increase from the inner layer to the outer layer,
forming a hierarchical structure (see Fig.1).

. Fig. 1. Ecologﬁ:al Packag'ing sign

The inner layer of straw has a lower density, fluffy and good elasticity, which
can effectively absorb and mitigate external shocks, providing a reliable shockproof
cushioning protection and protecting the product from damage. The outer layer of
straw gradually increases in density and becomes harder, which can protect the box
from deformation and resist external impacts, thus ensuring the integrity of the
product (see Fig. 2).

Fig. 2. Hierarchical structure

As the whole packaging material is made of the same straw material, it
makes the packaging easier to separate, recycle, degrade or reuse, which is in line
with the concept of sustainable development. In addition, the appearance of the
packaging was designed with aesthetic and tactile considerations in mind. The
closeness to the natural environment makes the overall design more attractive and
enhances the brand image of the product and the communication of sustainability.

CONCLUSIONS

This research is dedicated to exploring a new type of environmentally
friendly packaging design. Based on the characteristics and plasticity of straw
material, a packaging structure with distinct layers and gradually increasing density
from the inside to the outside is designed. By laying out the layers of straw with
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different densities, the design aims to achieve effective protection of the internal
products and structural stability of the packaging. The results of the study show that
the packaging design has a significant effect in shockproof buffer protection, which
can protect the products from external impacts. At the same time, based on the
biodegradability and recyclability of straw material, the design has the
characteristics of environmental protection and sustainability, which meets the
needs of contemporary society for environmentally friendly packaging. In addition,
the eco-art elements incorporated in the design make the appearance of the
packaging more aesthetically pleasing and compatible with the natural environment,
which enhances the user experience and brand image. Overall, this study provides
new ideas and methods for the field of environmental protection packaging design,
and makes a positive contribution to promoting the packaging industry to a more
environmentally friendly and sustainable direction.
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TAH L., NAWWKEBUWM K.

EKOJIOMNYHA YMAKOBKA: IHHOBALII TA OU3AAH HATYPANbHUX
MATEPIANIB TA BATATOLLAPOBUX CTPYKTYP

Y pobomi 0Oocnidxyembcss Hogul mur €KO/02iYHO 4Yucmoeo Ou3alHy
ynakoeku 3i Ccmpykmypor 3 rocmyrnosum  30inbWeHHM  winbHOCMi 3
BUKOPUCMAaHHSM MPUPOOHUX Mamepiarig 3i cripecogaHoi coniomu Orisi QOCSIeHEHHS
eqekKmueHo20 3axucmy  Kpuxkux rpodykmie. Pe3ynbmamu  OOC/iOXeHHS
rnokasyroms, Wo OusalH MOXe eeKkmueHO 3axuujamu rpodykm 8i0 308HIWHIX
eriniueie i B00HOYac Mae xapakmepucmuKku 3axucmy HaeKoIuWHb0e0 cepedosulia
ma cmitikocmi, wo eidnosidae HazanbHUM rompebam cy4yacHO20 cycriibcmea 8
€KoJI02iYHO Yucmili ynakosyi. ¥ mol xe 4yac xyOoxHsi ecmemuka dusalHy ma
npupodHa bnu3bkicmb 0od0aromb HENOBMOPHO20 wWapmMy 0oceidy Kopucmysadya ma
iMiOxy 6peHdy.

Knro4yoei cnoea: OusalH ynakosku, eKosio2iqHa yrnakoeka, [pupOoOHi
mamepianu, 6azamowaposi cmpykmypu.

203



