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Microfiber Masses Recovered from Conventional Machine Washing
of New or Aged Garments

Niko L. Hartline, Nicholas J. Bruce, Stephanie N. Karba, Elizabeth O. Ruff, Shreya U. Sonar,
and Patricia A. Holden*

Bren School of Environmental Science and Management, University of California, Santa Barbara, California 93106, United States
© Supporting Information

ABSTRACT: Synthetic textiles can shed numerous micro-
fibers during conventional washing, but evaluating environ-

mental consequences as well as source-control strategies

requires understanding mass releases. Polyester apparel ‘I“ L
accounts for a large proportion of the polyester market, and $
synthetic jackets represent the broadest range in apparel | ¥ 5000 jum
construction, allowing for potential changes in manufacturing TR
as a mitigation measure to reduce microfiber release during

laundering. Here, detergent-free washing experiments were conducted and replicated in both front- and top-load conventional
home machines for five new and mechanically aged jackets or sweaters: four from one name-brand clothing manufacturer (three
majority polyester fleece, and one nylon shell with nonwoven polyester insulation) and one off-brand (100% polyester fleece).
Wash water was filtered to recover two size fractions (>333 ym and between 20 and 333 um); filters were then imaged, and
microfiber masses were calculated. Across all treatments, the recovered microfiber mass per garment ranged from approximately
0 to 2 g or exceeding 0.3% of the unwashed garment mass. Microfiber masses from top-load machines were approximately 7
times those from front-load machines; garments mechanically aged via a 24 h continuous wash had increased mass release under
the same wash protocol as new garments. When published wastewater treatment plant influent characterization and microfiber
removal studies are considered, washing synthetic jackets or sweaters as per this study would account for most microfibers
entering the environment.
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Polyester Textiles as a Source of Microplastics from Households: A
Mechanistic Study to Understand Microfiber Release During Washing
Edgar Hernandez,‘ Bernd Nowack,'® and Denise M. Mitrano™'

"Empa, Swiss Federal Laboratories for Materials Science and Technology, Technology and Society Laboratory, Lerchenfeldstrasse S,
9014 St. Gallen, Switzedand

“Eawag, Swiss Federal Institute for Aquatic Science and Technology, Process E
Switzerland

Uberland: 133, 8600 Disbend

© Supporting Information

ABSTRACT: Microplastic fibers make up a large proportion
of microplastics found in the environment, especially in urban
areas. There is good reason to consider synthetic textiles a
major source of microplastic fibers, and it will not diminish
since the use of synthetic fabrics, especially polyester,
continues to increase. In this study we provide quantitative
data regarding the size and mass of microplastic fibers released
from synthetic (polyester) textiles during simulated home
washing under controlled laboratory conditions. Consideration
of fabric structure and washing conditions (use of detergents,
temperature, wash duration, and sequential washings) allowed
us to study the propensity of fiber shedding in a mechanistic
way. Th ds of individual fibers were d (number,
length) from each wash solution to provide a robust data set on which to draw conclusions. Among all the variables tested, the
use of detergent appeared to affect the total mass of fibers released the most, yet the detergent composition (liquid or powder) or
overdosing of detergent did not significantly influence microplastic release. Despite different release quantities due to the
addition of a surfactant (approximately 0.025 and 0.1 mg fibers/g textile washed, without and with detergent, respectively), the
overall microplastic fiber length profile remained similar regardless of wash condition or fabric structure, with the vast majority of
fibers ranging between 100 and 800 um in length irrespective of wash cycle number. This indicates that the fiber staple length
and/or debris encapsulated inside the fabric from the yarn spinning could be directly responsible for releasing stray fibers. This
study serves as a first look toward und; ding the physical p ies of the textile itself to better understand the mechanisms
of fiber shedding in the context of microplastic fiber release into laundry wash water.
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