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Standard Practices for
Qualitatively Evaluating the Comfort, Fit, Function, and
Integrity of Chemical-Protective Suit Ensembles !

This standard is issued under the fixed designation F 1154; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Workers involved in the production, use, storage, maintenance, and transportation of chemicals can
be exposed to numerous substances capable of causing harm upon contact with the human body. The
deleterious effects of these chemicals can range from acute trauma, such as dermatitis or burns, to
chronic degenerative disease, such as cancer or pulmonary fibrosis. Since engineering controls may
not eliminate all possible exposures, attention is often given to reducing the potential for direct skin
contact through the use of protective clothing that resists degradation, penetration, and permeation.

Chemical-protective clothing ensembles range from outfits of gloves, boots, and coveralls to
totally-encapsulating chemical-protective suits employing self-contained or airline-supplied, or both,
breathing apparatus. The ensemble of a chemical-protective suit in combination with gloves, boots, a
breathing apparatus, and other auxiliary protective equipment can provide maximum protection to
wearers in situations when no contact with hazardous chemicals is permitted. Chemical-protective
suits are often selected on the basis of material chemical resistance, but equally important are the
comfort, fit, functionality, and overall integrity of the suit allowing the wearer to safely carry out his
or her assigned tasks. Few standards, if any, apply to the design and manufacture of chemical-
protective suits. Additionally, protective suit designs vary depending on different end use applications
in industrial settings, hazardous waste site clean up, and emergency response. As a consequence, users
are faced with a variety of commercial products and generally depend on manufacturer sales
information to decide which protective suits are appropriate for their own application. Other protective
equipment such as gloves, boots, respiratory protective equipment, communications systems, and
cooling devices must also be selected and integrated with the chemical-protective suit to provide an
ensemble with adequate protection.

This standard is intended to provide standardized methods for qualitatively evaluating the comfort,
fit, function, and integrity of chemical-protective suit ensembles. It may also be used by protective
clothing manufacturers to assess current or proposed suit designs.

1. Scope suited test subject to perform tasks that may be encountered on

1.1 These practices are intended for evaluating chemicaf routine basis in a typical work environment. .
protective suit ensembles to determine the suitability of the 1.2 These practices apply to all types of chemical-protective
ensemble in a work environment on the basis of its comfort, fitSUits and auxiliary protective equipment including, but not
function, and integrity. imited to, splash-protective suits, totally encapsulating

1.1.1 Option Ais a manned exercise scenario intended to°hemical-protective suits, and gas-tight, totally encapsulating

test the strength and durability of the garment material anghemical-protective suits. o _
seams. 1.3 The values as stated in inch-pound units are to be

1.1.2 Option Bis a manned work task scenario intended toregarded as the standard. The values in parentheses are given

determine human factor characteristics and the ability of thdor information only.
1.4 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the
*These practices are under the jurisdiction of ASTM Committee F-23 onresponsibility of the user of this standard to establish appro-

Protective Clothing and are the direct responsibility of Subcommittee F23.60 O’briate safety and health practices and determine the applica—
Ensemble Performance. ili f | limitati K s ifi f
Current edition approved Jan. 10, 1999. Published March 1999. Originall)pI ity of regulatory limitations prior to useSpecific safety

published as F 1154 — 88. Last previous edition F 1154 — 98. precautions are given in Section 7.
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2. Referenced Documents 3.1.8 protective clothing materiaih—any material or com-
2.1 ASTM Standards: bination of materials used in an item of clothing for the purpose
F 1052 Practice for Pressure Testing of Gas-Tight Totallyof isolating parts of the wearer’s body from direct contact with
Encapsulating Chemical Protective Stiits a hazardous chemical.

F 1359 Practice for Determining the Liquid-Tight Integrity ~3-1.9 splash-protective suita one or multi-piece garment
of Chemical Protective Suits or Ensembles Under Statiévhich is constructed of protective clothing materials, designed

Condition& and configured to protect the wearer’s torso, head, arms, and
2.2 OSHA Specifications: legs against liquid splashes of hazardous chemicals.
29 CFR, Part 1910.25 Portable Wood Ladders 3.1.10 totally encapsulating chemical-protective suih full
29 CFR, Part 1910.26 Portable Metal Ladders body garment that is constructed of protective clothing mate-
rials; covers the wearer’s torso, head, arms, and legs; may
3. Terminology cover the wearer’s hands and feet with permanently or tightly
3.1 Definitions of Terms Specific to This Standard: attached gloves and boots, completely encloses the wearer by

3.1.1 chemical-protective suit ensemple—the combina- itself or in combination with the wearer’s respiratory equip-
tion of a chemical-protective suit (totally encapsulating,Ment gloves, and boots.
splash-protective) with the wearer's respiratory protective, Summary of Practices

equipment, gloves, boots, communications system, and cooling . . . . .
device, or some combination of those. 4.1 In Option A, the integrity of the chemical-protective

3.1.2 degradationn—the deleterious change in one or more suit, its materials and scams, are evaluated by subjecting the

physical properties of a protective clothing material due toprotective ensemble to a manned gxercise scgnario. The suitis
surface contact with a chemical. mspected_ prior to and after. the series of exercises to assess any
3.1.3 hazardous chemicatany solid, liquid, gas, or mix- changes in the garment's integrity.

ture thereof that can potentially cause harm to the human body 4-2 N Option B, the function of the chemical-protective suit
through inhalation, ingestion, or skin absorption. nsemble is evaluated by observing the ability of a test subject

3.1.4 overall gas penetration resistance-athe integrity of to perform routine work tasks while wearing the protective

a totally encapsulating chemical protective suit to resist théansemhble. As in P][oce?(ure A, the suit Ihs inspec_tedhprior to and,
inward leakage of gases when exposed to a hazardous chemi@ijer the series of tasks to assess changes in the garment's
environment. integrity.

3.1.4.1 Discussion—For the purpose of this practice, overall 4-3 For each option, the fit and comfort of the chemical-

gas penetration resistance is demonstrated by the limited floRf cl))t_ecu,vebsglt Spsemple are dassessed zy r?]egsurlng the tegt
of a gas under pressure from the inside of an inflated totallp!?/€ct's body dimensions and mass, and the dimensions an

encapsulating chemical protective suit at a prescribed pressuf@@ss Of the ensemble. These measurements can be qualita-
and time interval. tively used to evaluate fit and comfort by relating test subject

3.1.5 overall liquid penetration resistance—the integrity and ensemble measurements to test subject responses follow-

of a chemical protective suit to resist the inward leakage of"9 €ach test.
liquids when exposed to a hazardous chemical environment.g Significance and Use

3.1.5.1 Discussion—For the purpose of this practice, overal f5.1 These practices establish standard procedures designed

liquid penetration resistance is demonstrated by the absenceé)r litatively evaluating th forman haracteristi f
liquid on the inside of a chemical protective suit when expose or quaiitatively evajuating the performance characteristics o
chemical-protective suit ensembles in terms of comfort, fit,

to a liquid spray at a prescribed flow rate, orientation of “qu'dfunction, and overall integrity.

contact, and time interval. 5.2 These practices are suitable for both end users and

3.1.6 penetration n—in a protective clothing material or ) . .
item, the process by which a solid, liquid, or gas movesmanufacturers to evall.JaFe chemical-protective suit ensemble
' § ’ Frformance characteristics.

through closures, seams, interstices, and pinholes or oth8 . .
g P 5.2.1 End users may use these practices to qualitatively

imperfections on a non-molecular level. . - . . .
3.1.7 permeation n—the process by which a chemical determine how well specific chemlcal-protectlye suits and
' gnsemble components (gloves, boots, breathing apparatus,
communications systems, and cooling devices) meet their

3.1.7.1 Discussior—Permeation involves the followingi) paé“;:uzla'(/laﬁp?ca:'?n'r f chemical-protective clothing and
sorption of molecules of the chemical into the contacted ~™° anutacturers ot chemical-protective clothing a

(challenge side) surface of the materid) @iffusion of the equipment may use th?s?‘ prz_ictice_s to determine the qualit_ative
sorbed molecules in the material, ar@) fesorption of the performance characteristics in existing or proposed chemical-

molecules from the opposite (collection side) surface of theorotecuve suit and equipment des'gf‘s-. .
material. 5.3 Procedure A permits aualitative evaluation of

chemical-protective suit integrity (materials, seams, and com-
ponents) by subjecting the protective ensemble to a manned
2 Annual Book of ASTM Standardéol 11,03, exercise routine. Opt|on B perm|tsowallta_t|veevaluatlon of
3The Code of Federal Regulationis available from the Superintendent of Chemical-protective suit ensemblle functlon: EaCh. procedure
Documents, Government Printing Office, Washington, DC 20401. can be used to assess chemmal-p@@@a e erbgnble
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