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By:
Theron Becker
Hazardous Materials Inspector

Oklahoma State University

Environmental Health and Safety

Date:
4/13/98

06/09/08



To: Dr. E.J. Eisenbraum, Chairman, OSU Chemistry Dept. Safety Committee
cc: Greg Fox, Environmental Hazards Coordinator

From: Theron Becker, Hazardous Materials Inspector

Date: 4/13/98

Subject: Chemical Guide and Permeation Chart

A few months ago Dr. Eisenbraum asked Greg Fox for information on which glove to
use to protect against Dimethylmercury in light of a recent fatality from mercury
exposure. Mr. Fox forwarded the question to Theron Becker. After looking in all
available manufacturers’ permeation tables and even calling and emailing some
companies, Mr. Becker found the information for Dr. Eisenbraum.

As chairman of OSU’s Chemistry Dept. Safety Committee, Dr. Eisenbraum asked Mr.
Becker for copies of the manufacturer's charts for future reference. Since it was such
an ordeal for Mr. Becker to find information among all the sources, he decided to

condense the information into one table.

While Mr. Becker was doing this Mr. Fox asked him to make a table of chemicals and
the four codes associated with them for use as a quick reference guide for Emory
Mosely as he picks up chemicals around campus. The four codes to be included are:
the National Fire Protection Association's (NFPA) 704 diamond numbers; the US
Department of Transportation’s (DOT) classification; the Resource, Conservation, and
Recovery Act's (RCRA) waste codes; and OSU’s category.

Mr. Becker decided to make one table for use as a permeation chart and a chemical

quick reference guide. The following report describes how Mr. Becker made this chart

and some of its uses.
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1.0 Executive summary

Theron Becker created a chemical guide to solve two problems: « The Oklahoma
State University (OSU) Chemistry Department needed a chart to determine the best
giove material for handling given chemicals. T The OSU Safety Officers needed a quick

reference guide for determining chemical classifications.

This guide contains the following information for several chemicals: NFPA 704 Fire,
Health, and Reactivity numbers; US DOT classification; RCRA waste codes; OSU
category; and permeation data on the following materials: Nitrile, 4-H / Silver Shield;
Neoprene, Latex, TyChem ™ 9400, and Saranex.

2.0 Introduction

A few months ago Dr. Eisenbraum asked Greg Fox for information on which glove to
use to protect against Dimethylmercury in light of a recent fatality from mercury
exposure. Mr. Fox forwarded the question to Theron Becker. After looking in all
available manufacturers’ permeation tables and even calling and emailing some

companies, Mr. Becker found the information for Dr. Eisenbraum.

As chairman of OSU’s Chemistry Dept. Safety Committee, Dr. Eisenbraum asked Mr.
Becker for copies of the manufacturer’s charts for future reference. Since it was such
an ordeal for Mr. Becker to find information among all the sources, he decided to

condense the information into one table.

While Mr. Becker was doing this Mr. Fox asked him to make a table of chemicals and
the four codes associated with them for use as a quick reference guide for Emory
Mosely as he picks up chemicals around campus. The four codes to be included are:
the National Fire Protection Association’s (NFPA) 704 diamond numbers; the US
Department of Transportation's (DOT) classification; the Resource, Conservation, and
Recovery Act's (RCRA) waste codes; and OSU's category.
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3.0 Objectives and expected benefits
This project should produce a document that can be used by Safety Officers for

chemical pick ups and for laboratory personnel for protective giove selection. It must be

in a form that is printable and in an electronic form to be accessed by anyone.

4.0 Description of alternatives

In the past, Safety Officers carry several permeation charts for glove selection and
categorize the chemicals after pick up back at the office. The result of this is that
instead of consulting the charts (which is time consuming), the officers use whatever
glove they think will protect them. Also, all of the hazards associated with some

chemicals are not known until after the pick up.

5.0 Solution proposal

Theron Becker consulted several manufactures’ permeation tables and condensed that
information into one chart. This chart also includes the classifications from NFPA 704,
DOT, RCRA, and OSU. This chart is in color and can be printed by the Safety
Department for its use. It was also put on the Internet by the Training Coordinator and
Web Master, Leslie Miller. The electronic format can be accessed and used by

everyone.

6.0 Project description
Mr. Becker found permeation data from the following sources:

|} 4H ® Chemical Protection Guide, Nov '97

U American Conference of Governmental Industrial Hygienists Guidelines for the
Selection of Chemical protective Clothing 3" ed., Feb '87

U Ansell Edmont ® Chemical Resistance Guide 5" ed., '90

U Best ® Intermittent Chemical Exposure Guide for Best ® N-Dex Nitrile Glove, '94
U DuPont ® TyFax Data Service TyChem 9400, May '94

U Fisher Scientific Catalog, ‘95/'96

| TRI/ Environmental Inc., Permeation Test Report J113T01, Sep '97
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From these tables Mr. Becker entered the breakthrough time of the material while it is
totally immersed at room temperature in minutes. If he found conflicting data, he
entered the lowest number in the chart to be safe. Then he color coded the chart using
the following convention: If the breakthrough time is less than 14.9 minutes, then the
color is If the breakthrough is greater than 15 minutes and less than 179.9
minutes, then the color is If the breakthrough time is greater than 180 minutes,

then the color is

After the permeation part of the chart was done, Mr. Becker consulted the following
sources to find the four categories (NFPA 704, DO, RCRA, and OSU):

O Driver's Guide to Hazardous Materials, Am Trucking Assoc., '96
U Fire Protection Guide on Hazardous Materials 10" ed., '91
[l Hazardous Materials 181, J.J. Keller & Assoc., '92

[1 Sorenson, Brenda; Senior Hazardous Materials Technician, OSU-EHS

Obviously, there will not be information on every chemical and every material, so Mr.
Becker made due with what he had and left blanks for future inclusion.

6.1 Budget
The chart took two weeks for Theron Becker to initially compile and will continue to take

time to update. The time for Leslie Miller to post the chart on the Internet initially took a
couple days, and will take small amounts of time with each revision.

The bulk of the cost will come from printing the document. This requires a color printer.
The sign shop has a color ink-jet printer and will let the Safety Department use it if the
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ink cartridges are replaced. Each cartridge costs about eight dollars. A rough estimate
is about 20 copies before the four cartridges need to be replaced.

7.0 Conclusion

This chart has been in use by the Safety Department for several weeks now and cuts
the time down on looking up chemical properties. It does not take the place of a
Chemical Dictionary or other such reference materials. The chemistry department
keeps a printed copy in each chemical store room to determine glove suitability. Mr.
Becker has been contacted by two other universities (including UC Davis) requesting
permission to use this chart.

The OSU Chemical Guide seems to fulfill a small role in providing a safer environment
for the students, faculty, and staff of Oklahoma State University.

8.0 Appendices

8.1 Glossary
NFPA - National Fire Protection Association
OSU - Oklahoma State University
RCRA - Resource, Conservation, and Recovery Act
US DOT - United States Department of Transportation

8.2 OSU Chemical Guide

tjb 7 06/0%/08

































Becker 12

Chemical

Bolivar City Fire Depariment Chemical Guide

Gloves

DoT Wasleé o
Class | Codes Nitrite | Film ; Neoprone ELatex

Other

Explosive 1.4

Explosive 1.2

Explosive 1.3

Explosive 1.4

Explosive 1.5

Explosive 1.6

Flammable Gas
Nonltammabie Gas
Poison Gas/Toxic Gas
Flammable Liquid
Flammable Solid
Spontaneously Combustible
Dangerous when Wel
Oxidizer

Organic Peroxide
Poison/Toxic

Infectious Substance
Radioactive Material
Corrosive Material

Misc Hazardous Materials

None

Sults

Tychem
{TM) 9400

Saranex |
i

The permeation times are based on the lowest common denominator of the following sources. Specific manufaciurers may have betler
permeation times. This is intended only as a guide. The suitability of sach product must be determined by the user through their own
testing. Neither this guide nor any statement made by Oklahoma State University should be construed as a warranty or that any product

is fit for a particular purpose.

American Confarence of Govemnmenta! Industrial Hygienists. American Confarence of Governmental Industrial Hygienists Guidelines for
the Selection of Chemical Protective Clothing, 3rd ed., Feb. ‘87.

American Trucking Association. Driver's Guide to Harardous Materials, '98. American Trucking Association.
Ansell Edmont. Ansell Edmont's ® Chemical Application and Recommendation Guide. www.ansell-edmont-
ind.com/scripts/ansell/db/aiphabel.pi, Oct *98.

Ansell Edmont. Ansell Edmont® Chemical Resistance Guide, 5th ed., "80.

ASTM F1001 - Standard Guide for Selection of Chemicals 1o Evaluate Protective Clothing Materials.

ASTM F1194 - Standard Guide for Dogumenting the Resuits of Chemical Permeation Testing on Materials Used in Protective Clothing.

ASTM F1383 - Standard Test Method for Resistance of Protective Clothing Materials {0 Permeation by Liquids or Gases Under

Conditions of intermittent Contact.
ASTM F1407 - S$tandard Test Mathod for Resistance of Chemical Protective Clothing Materials to Liquid Permeation - Permeation Cup

Method,

ASTM FT39 - Standard Test Melhod for Resistance of Protective Clothing Materials lo Permeation by Liquids or Gasses Under

Conditions of Continuous Contacl.

Best Gloves. Best® Intermittent Chemical Exposura Guide for Best® N-Dex Nitrile Glove, '94.
Best Gloves. Comprehensive Guide to Chemical-Resistant Best Gloves, Ver 3.1.

Best Gloves Degredation & Permeation Data, Oct '98

Code of Federal Regulations, Tille 49 - Transportation.

Cox, Doye B., PE CHMM. Handbook on Hazardous Materials Management, S5th ad. © Institute of Hazardous Materials Management,

19895,

Dickson, T. R. Introduction lo Chemistry. ® John Wilsy Sons, Inc., New York, NY, 1995.
DuPont®. CuPont® TyFax Data Service TyChem 9400, May "54.
DuPont®, DuPont® TYVEK® Proteclive Apparel Information Service, www.dupont.com/fyvek/protective-apparel/Chemical-

Data/alpha.htm.

Fire Protection Guide on Hazardous Materials, 10th ed., '91.

Fisher Scientific. Fisher Scientific Catalog, '95/96.

J. J. Keller & Associates. Hazardous Malerials 181, © .. J, Keller & Associates, 1952,
Nationaf Fire Proteclion Association. NFPA 704 — Standard System for the ldenlHication of the Hazards of Materials for Emergency
Response, 1996 Edition. ®National Fire Prateclion Association; 1996; Quincy, MA.
Safety 4, Inc. 4H® Chemical Protection Guide, April 1998. Safety 4, Inc.; Lenexa, KS.

Sorenson, Brenda, Sr. Haz-Mat Tech, Oklahoma State University — Environmental Health and Safety Department.

TRI/{ Environmantal, inc. Permeation Test Report J113T01. @TRI/ Environmental, Inc., Sep "97.
www.inform.umd.edu/Campusinfo/Departments/EnvirSafety'ls/gloves.himl, Oct '97.
www.pp.okstate. edu/ehs/links/atsdr.him, Nov '97.

www . safetyd.com/guide.him, Nov '97.
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