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ease note ...

am a chemist

am an informatician

work with data .lots. of it

help to create public interfaces to chemical (biology) information

work with health and safety professionals, authoritative sources of H&S
nformation, (increasingly) those involved in H&S communities (including
hemistry librarians

am not a chemical health and safety (H&S) professional

U.S. National Library of Medicine
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https://pubchem.ncbi.nlm.nih.g
1bChem resource

©) The PubChem Project x 4 Y

€& - C'  httpsy//pubchem.ncbi.nlm.nih.gov

Databases >  Upload  Services >  Help more » | 1oday's Statistics >

rimary aim is to provide Compounds: 60,773,408
: ) Substances: 157,310,902
nformation known about chemical Pub© BioAssays: 1,154,357
Tested Compounds: 2,090,746
U bSta N Ces Tested Substances: 3,170,077
@ BioAssay 2) Q Compound 2 R-NAi B-icféssaYS: o9
Contains authoritative resources o e oot e

Gene Targets: 57,041

Contains manually curated resources
Includes health and safety
New The Laboratory Chemical Safety Summary (LCSS) view is now available in

There are errors e
Authoritative doesn’t mean error free

Try the new PubChem Search

Write to Helpdesk | Disclaimer | Privacy Statement | Accessibility | Data Citation Guidelines
National Center for Biotechnology Information
NLM | NIH | HHS

Curated doesn’t mean error free
We DO NOT Cu rate (known errors reported , filtered)
We can leverage curated content

U.S. National Library of Medicine




\TIONAL NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on
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remical Health and Safety Information

\pgd0004.htmi

se Control and Prevention

o Chemical Hazards

irch the NIOSH Pocket Guide

ver search terms separated by spaces.

yms & Trade Names Dimethyl ketone, Ketone propane, 2-Propanone

0. 67-64-1 RTECS No. AL3150000 DOT 1D & Guide 1090 127

Conversion 1 ppm = 2.38 IDLH 2500 pom [10%LEL]
ma/m? See: 67641

ure Limits NIOSH REL : TWA 250 ppm (590 mg/m?)
PEL Z: TWA 1000 ppm (2400 ma/m?)

VP: 180mmHg | IP: 9.69 eV

18 Flammable Liquid: FL.P. below 73°F and BP at or above 100°F.

Right to Know
azardous Substance Fact Sheet

CAS Number. 67641
RTK Substance Number. 0006
DOT Nurmber: N 1080

EMERGENCY RESPONDERS >>>> SEE LAST PAGE
Hazard

POISONOUS GASES ARE PRODUCED IN FIRE
CONTAINERS MAY EXPLOOE IN FIRE

» Acetone can affect you when inhaled and may be absorbed
#rough the skin
o

cause skin ntation Prolonged o repeated
xposure can cause drying and cracking of the skin wih
rtate the eyes, nose and throat

» Acetone may affect he. ind wver.
» Acetone is a FLAMMABLE LIQUID and a DANGEROUS
FIRE HAZARD.

Workplace Exposure Limits
The lega arbome permissible exposure lim (PEL) i
1,000 ppm sveraged over an S-hour worksh
amounts of ater for at least 15
s, Remove contact The recommended arborne exposure it (REL) is
250 ppm sversged over & 10-hour workshi.

upationsl Cher % Nl
€ | 8 hitps//www.osha.gov/chemic

UNITED STATES Search
DEPARTMENT OF LABOR

Ao 7 Index | En Espaiiol | Contact Us | FAQs
About OSHA

OSHA CIETUSN EIEM )SH A QuickTakes [IERERSSEEE

* Was this page helpful?
Occupational Safety & Health Administration ~ We Can What's New | Offices
Help OSHA
Home Workers Regulations Enforcemest Dota 8 Statistics Traiming  Publications Newsroom  Small Business.
Antrfetlsbon

OSHA Occupational Chemical Database

——

Chemical  ACETONE osHA
Name:

67-64-1
109

=)

Dimethyl ketons ppm:
Ketone propane; 2-

Propanane peLSTE
ma/m3:

Cr—)

Physical Colorless liquid  PEL-C

Acetone .. seven sources
CDC NIOSH, NJ HSFS, DOL

OSHA, WHO Icsc, NLv - [ What'if you

BB ATSDR - Tovie Substance: X \_Y

[) www.atsdr.cdc.gov/sul

IR Agency for Toxic Substonces & Disease Regishy e ——

Toxic Substances Portal

2.Propanone
Dimethyl ketone
Methy! ketane

One chemical .. many primary sot
Each resource has some overlaps
Each resource has unique content

Fact sheet that answers the most frequently asked
questions about a contaminant and its health effects.

This map displays

locations whars Acetons

ot eat, drnk oke during
Wash hands before eating

ANET

€ ) toxnetnim.nih.gov, jin/sis/search2/r?dbs +hsdb:@term+@rn+@rel+67-64-1 v =

Ut e | TOXNET 5iccteiin

TOXNET Home > HSDB Hor earch Results > Full Record

Home Chemical Datasheet
Help

ACETONE

Search Chemicals

have ten chemicals?

HSDB, EPA ATSDR, EPA/ \WWhat if you have ten sources for each?
ow much time will one spend reading t

NOAA CAMEO

U.S. National Library of Medicine

FULL RECORD DISPLAY
Displays all fids in e record.
For ofher data, ciick on the Table of Contents

Human Health Effects:

General Description

A dear colorless liquid with a sweatish odor. Flash point 0°F. Less dense than wi
Used as a solvent in paint and nail polish removers.

What is this information? b




1bChem Laboratory Chemical Safety Sheet (LCSS)

: : : https://pubchem.ncbi.nim.nih.gov/
ull in primary chemical health and ;

afety resources (as-is possible) 3.3 Boiling Point

56.05 deg C at 760 mm Hg

)rganize it . . : emistry and Physics 86 TH Editior
Nake it CSS consolidates available health and safety oca Raton, FL 2005, p. 3-4
ake i

vailable M © enables rapid cross examination (agreement?)
Interactiviill « fills in information gaps between resources

»

etGuide, OSHA Occupational

In bUIk Sal 8o yrra bama: wC SH-PocketGuide
Source ID: npgd0004
Record Name: Acetone
ftnough e ar URL: http:/Avww.cdc.gov/niosh/npg/npgd0004.htm!

133 °F (at 760 mmHg) scaimer el _ '
Source Name: OSHA Occupational Chemical DB
O n _d e m a (NTP, 1992) ixamples Source ID: 476

» from CAMEO Chemicals . Record Name: ACETONE

vl URL: http:/Avww.osha.gov/ichemicaldata/chemResult htmi?RecNo
© rlanmmaIIy dnu EXpUSIVIL « Ethanol
9 Stabilit ' ° « Formalde

« Hydroge

« Imidazol

Sinnat D e . Phenolp; 133 °F (at 760 mmHg)

« Phospho

+ Theophy  (NTP, 1992)

« Toluene

See a list of all » from CAMEC

U.S. National Library of Medicine



calth and Safety Information summaries are for human

‘es, this is obvious .. and they are
reat! Succinct write-ups. What
nore can one ask for?!

U.S. National Library of Medicine

Part of a CAMEOQO record for Acetone

Fire Hazard
Excerpt from GUIDE 127 [Flammable Liquids (Polar / Water-Miscible)]:

HIGHLY FLAMMABLE: Will be easily ignited by heat, sparks or flames. Vapors may for

mixtures with air. Vapors may travel to source of ignition and flash back. Most vapors
than air. They will spread along ground and collect in low or confined areas (sewers, b
tanks). Vapor explosion hazard indoors, outdoors or in sewers. Those substances desic
(P) may polymerize explosively when heated or involved in a fire. Runoff to sewer ma
explosion hazard. Containers may explode when heated. Many liquids are lighter than
2012)

Health Hazard

INHALATION: vapor irritating to eyes and mucous membranes; acts as an anesthetic
concentrations. INGESTION: low order of toxicity but very irritating to mucous memb
prolonged excessive contact causes defatting of the skin, possibly leading to dermatiti:
1999)

Reactivity Profile

It was reported that a mixture of ACETONE and chloroform, in a residue bottle, exploc
addition of acetone to chloroform in the presence of base will result in a highly exothe
it is thought that a base was in the bottle [MCA Case History 1661. 1970]. Also, Nitro
sealed in a tube with a residue of acetone in the presence of platinum catalyst, gave z
reaction [Chem. Eng. News 35(43):60. 1967]. The reaction of nitrosyl perchlorate an
ignites and explodes. Explosions occur with mixtures of nitrosyl perchlorate and prima
[Ann. Chem. 42:2031. 1909]. Reacts violently with nitric acid. Also causes exothermi
when in contact with aldehydes.




uman understanding

\s a chemist, you can understand
ind recognize that this picture is the
hemical acetone

0
‘ou can put a name or registry Y
yumber next to it

s this not good enough?

Acetone

"he picture has no association with
67-64-1

he name or registry number
"he computer ‘sees’ a binary image

U.S. National Library of Medicine




omputer understanding

propan-2-one

: 58.07914 g/m
ive a comp

tructure a (
nderstand i

omputer ca
he structure

omputer ca
o the struct

omputer can generate other key
nformation from structure

U.S. National Library of Medicine
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~alth and Safety Information summaries for computers

Potential workflow involving Computers and Humans
“an human readab ® Humans need to provide the terms and organize them -
nade computer un ® Computer can recognize these terms (NER)

* |dentify relationships between terms (Human/NLP)

* Relationships fed back to computer
m Harmony ensues .. better navigation, search, analysis

LATION] vapo lrrltatm to eyes Bndlmucous membranest acts as an anesthetic in ve
entrations. ING : low order of toxicity but very irntating to mucous membranes

nged exces iermatitis. (US

)

Sounds good but how?
Computers are not very good at this (yet) T
BUT computers combined with humans might SRR

e of platinum catalyst, gave z
ion of nitrosyl perchlorate an

be able to do something useful itrosyl perchlorate and prima

ic acid. Also causes exothermi
LU WIth aldenydes.

U.S. National Library of Medicine




lorking with chemical information has CAVEATS!

“hemical information is a bit of a mess and can be rather nuanced
Names, names, and more names (210M in PubChem)
Some standard names are not open and cannot be used/verified without SS$
Name/structure associations vary by use case (many overlapping)
Acetic acid vs. Acetic acid tri-hydrate
Formaldehyde: (gas) vs. Formalin (liquid , 40% formaldehyde w/ water)
Sulfuric acid: SO, (gas) vs. H,SO, (liquid)
Glucose: L/D, ring open/closed, alpha/beta/both vs. Glucose monohydrate
Large corpus in the ‘wild’ .. data source dependent nuances

/erify with primary source(s) prior to information use
i.e., is this the form of the chemical | care about?

U.S. National Library of Medicine




lorking with chemical information has CAVEATS!

“hemical annotation in PubChem is text locked (i.e., meant for humans)

Benzaldehyde

Color
Stongly refractive liquid, becoming yellowish on keeping
Colorless or yellowish, strongly refractive volatile oil

Boiling point B o -
179 deg C € - C A [ toxnetnlm.nih.gov/cgi-bin/sis/search2/f2./temp/~YubF1u:1
179 °C
354 °F (at 760 mmHg)

F{3sh point

0 emicals, Drugs, and Biologicals. 13th Edi

Color/Form:

145 deg F, 63 deg C (C|osed cu p) Whitehouse Station, NJ: Merck and Co..lnc..2001...181]"PEER REVIEWED**
73.9 deg C (Open cup)
63 oC Colorless or yellowish, strongly refractive volatile oil

[Lewis, R.J., Sr (Ed.). Hawley's Condensed Chemical Dictionary. 13th ed. New York, NY: John Wiley .
1997, p. 123] **PEER REVIEWED**

U.S. National Library of Medicine




ow can PubChem help?

Eurekal!!l

Well .. we have lots of data Let’s Make a connec
graph of knowledg

=@ 57

toluene - PubChem

= C f & https://pubchem.ncbi.nlm.nih.gov/compound/toluene#section=Exposure-Routes
52 Apps Summary PubChem &3 NCBI Intranet Monitoring uce B Google vahoo! (*] Imported FromIE  { '} Page Speed TEST: pubchem.widge...

O Compound Summary for CID 1140

IARC-3, TLV-A4, EPA-I
@ Cont

9.9 Anal This text Can be a

9.10 Cli

ey annotation to Can
i ontology. desc

10.1.3 Symptoms Symptoms

unity

zard
ard

zard
ard Dupking Water Standards

mary 10.1.4 Target Or¢ king Water Guidelines
¢ er Act Requirements

;Resplra‘ 1015 Fire Hazar Reportable Quantities
azard Pr uirements
10.1.6 Explosion 4 Exposure Routes rements

hirements
10.1.7 Skin Haza afety Information

1018 mmaaon.  ThE Substance can be{ absorbed nto th through the and [
nsee  DiEEEN from ILOTCSC [9] K
10.1.10 Ingestion

o111 Freroe  jnhalation, skin absorption, ingestion, skin and/or eye contact

Respratory lrtat from NIOSH-PocketGuide [10]

Respiratory Irritat

erature

1N 2 Safetv and Haz,

U.S. National Library of Medicine




/hat is a knowledge graph?

Knowledge graphs could be envisaged as a network of all
kind things which are relevant to a specific domain or to
an organization.

https://blog.semantic-web.at/2014/07/15/from-taxonomies-over-ontologies-to-knowledge-graphs/

U.S. National Library of Medicine




'hy a knowledge graph?

(To be) able to make complex queries over the entirety
of all kind of information. By breaking up the data silos
there is a high probability that query results become

more valid.

https://blog.semantic-web.at/2014/07/15/from-taxonomies-over-ontologies-to-knowledge-graphs/

U.S. National Library of Medicine




end towards community based annotation

‘Chemical Safety Ontology” (CSO) participants request and examine a
rovided table of contents of chemical safety information in PubChem to
dentify areas of interest

>ubChem provides text for a given area of interest to CSO to train the
ntology by adding appropriate concepts:
PubChem uses current set of ontology terms to auto-annotate the text
CSO manually reviews the auto-annotation for ontological gaps, makes fixes
Iterate

>ubChem may be able to provide tools that help to automate this iterative
rocess and could even serve as a locus for volunteers to semi-manually
nnotate chemical safety text

>ubChem may be able to act as a repository for annotation
Integration into the PubChemRDF project

U.S. National Library of Medicine




(“558.639803” *xsd:double |

[sio:CHEMlNF_000334] I u0:UO_0000055

\ sio:has-value

Q Print @ Share 9 Help 0

rdfitype sio:has-unit

\
[descr:ClD60823_MoIecuIar_Weight]

T "'-7.4" A xsd:double 0bo:UO_0000185

sio:has-attribute from DrugBank [19]

sio:has-value  sio:has-unit

Solubility_1 siozhaS-attribute——{ compound:CID60823 ]—sio:has-anribute—»(descr:ClD60823_Speciﬁc_Optical_Rotation_1]

l
rdf:type

sio:has-attribute
60823_Water_Solubility_2] siothas-attribute 1), 1.23 mg/mL (pH 6.0) from DrugBank [19]
| rdfs:subClassOf
[ descr:CID60823_Specific_Optical_Rotation_2 ] [obo:CHMO_00028 1 8]
sio:has-value siozhas-unit rdfitype rdfs:subCl{Ofv from DrugBank [19]

"26.5" " xsd:double I

obo:UO_0000185

T i T WVUITT CANTIHHIITIHIWA FTUPTIUTSY
12 Hterature MW: 1155.36. Specific optical rotation at 25 deg C for D (sodium) line = -7.4 deg (c = 1 in DMSO)
13 Patents [Calcium salt/
14 Bi | lar Int ti d O7Veil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th
lomolecuiar interactions an Edition, Whitehouse Station, NJ: Merck and Co., Inc., 2001_, p. 148
Pathways
from HSDB [27]

15 Biological Test Results
pKa= 4.46. Solubility in water (30 deg C) = 20.4 ug/ml (pH 2.1); 1.23 mg/ml (pH 6.0) /Sodium salt/

16 Classification O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th
Edition, Whitehouse Station, NJ: Merck and Co., Inc., 2001_, p. 148

17 Information Sources

from HSDB [27]

MW: 540.62. MP: 159.2-160.7 deg C. Specific optical rotation at 25 deg C = +26.05 (c = 1 in
chloroform) /Lactone/

UINCH, viiJ. (€d.). THe VMICSICK INAceX - Al CHicyciopedia Of Clrichicdls, UTuys, dra DIologicdls. 1ol

Edition, Whitehouse Station, NJ: Merck and Co., Inc., 2001_, p. 148
from HSDB [27]

NN



1emical Reactivity

Viany scenarios of acute interest

Reaction planning

Anything to worry about? Proper protective clothing? Explosion hazards?
Incompatibilities? Risks? Storage? Solvent incompatibility? Etc.

“hemical reactivity classification
NOAA Chemical Reactivity Worksheet (CRW)
Brethericks
Knowledge base variants — CAMEO (CRW)

Nouldn’t it be great to classify all of PubChem?

Imagine tools where you could determine incompatibilities for any arbitrary
chemical reaction and get an automated assessment

U.S. National Library of Medicine




immary

ubChem provides chemical health and safety information LCSS for chemicz
Clear provenance of information provided
Assembling health and safety information for easy access
Breadth and depth of available information varies greatly per chemical

“hemical information is (sadly) messy
PLEASE double check the information that it deals with the same thing

Norking with chemical health and safety community towards:
Adding structure to textual data to make it computable
Chemical reactivity classification

U.S. National Library of Medicine




PubChem Crew ...

Steve Bryant Sigian He
Jie Chen Sunghwan Kim

Tiejun Chen Ben Shoemaker
Gang Fu Paul Thiessen

Renata Geer Jiyvao Wang

Asta Gindulyte Yanli Wang
Lianyi Han Bo Yu

Jane He Jian Zhang

Special thanks to the NCBI Help Desk, especially Rana M

U.S. National Library of Medicine
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emical information is everywhere

{ehyde - Google S+ x W

yde - Google S¢ X © benzaldehyde | C7TH60 -

> A | 8 https://www.google.com/webhp?sourceid=chrome-instant&ion=18&espv=28&ie=UTF-8#q=benzaldehyde

gle benzaldehyde

Web Images Shopping Books Videos More v Search tools

About 700,000 results (0.30 seconds)

Benzaldehyde - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Benzaldehyde v Wikipedia ~

Benzaldehyde (C6H5CHO) is an organic compound consisting of a benzene ring with a
formyl substituent. It is the simplest aromatic aldehyde and one of the

Production - Occurrence - Reactions - Uses

benzaldehyde | C7H60 - PubChem
pubchem.ncbi.nim.nih.gov/compound/benzaldehyde ~ PubChem ~
benzaldehyde | C7TH60 | CID 240 - structure, chemical names, physical and chemical
properties, classification, patents, literature, biological activities, ..

Benzaldehyde | C7H60 | ChemSpider
www.chemspider.com/Chemical-Structure.235.html ¥ ChemSpider ~
Structure, properties, spectra, suppliers and links for: Benzaldehyde, 100-52-7.

Benzaldehyde purified by redistillation, 299.5% | Sigma ...
www.sigmaaldrich.com/catalog/product/.../418099?... ¥ Sigma-Aldrich ~
Sigma-Aldrich offers Aldrich-418099, Benzaldehyde for your research needs. Find
product specific information including CAS. MSDS, protocols and references

Benzaldehyde - Britannica.com
www._britannica.com/.../benzaldehyde-C6H5CH... ¥ Encyclopaedia Britannica ~
benzaldehyde (C 6H 5CHO), the simplest representative of the aromatic aldehydes
occurring naturally as the glycoside amygdalin. Prepared synthetically, it is

benzaldehyde - Britannica.com
www_britannica.com/science/benzaldehyde ~ Encyclopaedia Britannica ~
benzaldehyde (C 6H 5CHO), the simplest representative of the aromatic aldehydes,
occurring naturally as the glycoside amygdalin. Prepared synthetically. it is

U.S. National Library of Medicine

\

Chemical Compound

Benzaldehyde is an organic compound cons|
benzene ring with a formyl substituent. It is

aromatic aldehyde and one of the most indu
This colorless liquid has a characteristic ple|
like odor. Wikipedia

Molar mass: 106.121 g/mol

Density: 1.04 g/cm®

Formula: C7TH60

Melting point: -14.8°F (-26°C)

Boiling point: 352.6°F (178.1°C)

Soluble in: Water

Sources include: PubChem

C A & https://pubchem.ncbi.nlm.nih.gov/compound/benzaldehyde
NIH National Center for Biotechnology In

PubQhem

OPEN

CHEMISTRY
DATABASE

Search Compounds

O Compound Summary for CID 240 & Download = Print (@ Share
B e n a I d e h d e Read about the new page format and features Go to the
Vendors Drug Information Pharmacology Literature Patents Bioactivities
» Cite
PubChem CID: 240

benzaldehyde; Benzoic aldehyde; Benzenecarbonal; Phenylmethanal; 100-52-
Benzenecarboxaldehyde; More...

C7HgO

5 Chemical Names:

Molecular Formula:

Molecular Weight: 106.12194 g/mol

InChl Key: HUMNYLRZRPPJDN-UHFFFAOYSA-N
UNII: TA269SD04T

Modify Date: 2015-06-13

Create Date: 2004-09-16

© Contents «

4 on oa s

1 2D Structure



onzaldehyde as a case study

jehyde | CTHEO - F x § © benzaldehyde | CTH60 - x &

> # |8 https//pubchem.ncbinimnihgov/compound/benzaldehyde || € < C & |8 https//pubchem.ncbi.nlm.nih.gov/compound/benzaldehyde#section=Top - -

H NLM National Center for Biotechnology Information O Compound Summary for CID 240 B Print @ Share © Hep

e | CTHEO - 7 x Y}
A @ https://pubchem.ncbi.nim.nih.gov/compound/benzaldehyde#section=Information-Sources QY| = o C
ontents = 1 2D Structure
ompound Summary for CID 240 .‘. Download &= Print @ Share £ UL UGt .
18 Information Sources 3 Names and Identifiers Q Search & Download (4] Get Image
ontents « : . : o
1. BENZALDEHYDE from HSDB 388 4 Chemical and Physical Properties
y aIlu WIsUIcauoIn IoTiauorT R
o 5 Related Records
EpacelovindUicEhe By 3. BENZALDEHYDE from ILO-ICSC 0102
, and Manufacturing Peer-Review Status: 05.04.2006 Validated 6 Chemical Vendors
niification 4. ECHA 202-860-4
pWIKI076 7 Drug and Medication Information 0
fety and Hazards 6. FDA/SPL Indexing data TA269SD04T H
Xicity 7. REGULATION (EC) No 1272/2008 605-012-00-51 8 Pharmacology and Biochemistry
S 8. CAMEO Chemicals CBNOAA00000000000216
9. PubChem 9 Use and Manufacturing
tents Data deposited in or computed by PubChem 101 ificati
S S S S—— 10. benzaldehyde from MeSH 67032175 dentification
vays 11. MeSH Tree from MeSH DescTree
MeSH (Medical Subject Headings) is the NLM controlled vocabula " Safety and Hazards
ological Test Results thesaurus used for indexing articles for PubMed 12 Toxicit
assification 12. ChEBI Ontology from ChEBI OBO oxicity
The ChEBI Ontology is a structured classification of the entities contained .
- 13. biological process from Gene Ontology GO_ROOT_486550 Q Magnify
The Gene Ontology (GO) project provides a controlled vocabulary of terms 14 Patents
for describing the functions of gene products, and is divided into three
domains. Each term in the biological processes domain, shown here, 15 Biomolecular Interactions and
represents recognized series of events, or a collection of molecular events Pathways
with a defined beginning and end. Mutant phenotypes often reflect
disruptions in biological processes. The terms below apply to the . ;
genel/protein target(s) tested by the BioAssay. 16 B|0|09lca| Test Results
14. cellular component from Gene Ontology GO_ROOT_486551 . . » from PubChem
The Gene Ontology (GO) project provides a controlled vocabulary of terms 17 Classification
. for doccrihing the functinng of aena nraducte_and ic divided intn throo.
v 18 Information Sources
) Contents « 1 2D Structure 2 3D Conformer

U.S. National Library of Medicine
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"ubChem Compound TOC - Experimental Properties

ysical Description Optical Rotation Electrical Conductivity
lor Auto-Ignition Heat of Capacity

rm Decomposition Bioavailability

lor Viscosity Ghose Filter

ste Corrosivity Hydrophobicity

iling Point Volatility Isoelectric Point

lting Point Heat of Combustion Polarizability

sh Point Heat of Vaporization Refractive Index

lubility pH Caco2 Permeability

nsity Surface Tension pKa

por Density Evaporation Rate pKb

por Pressure Ionicity Dissociation Constants

gP Dispersion Relative Evaporation Rate
eS Polymerization Other Experimental Properties
nrys Law Constant Odor Threshold

mospheric OH Rate Enthalpy of Formation

nstant Entropy of Formation

bility Th nductivity

U.S. National Library of Medicine




onzaldehyde chemical and physical properties

iehyde | C7TH60 - © benzaldehyde | C7TH60 -

x
€& - C M @ https://pubchem.ncbi.nlm.nih.gov/compound/benzaldehyde#section=Flash-Point QY =

x ¥
> & https://pubchem.ncbi.nlm.nih.go

J Compound Summary for CID 240 for CID 240 -"- Download =) Print @ Share

4.2.7 Flash Point

B ToxnET x Y

’ Contents ° Contents L € > C # [ toxnetnim.nihgov/cgi-bin/sis/search2/f2./temp/~kiMk
145 deg F, 63 deg C (Closed cup) e R g e R e
YU owvimuninct
. : : o Fire Protection Guide to Hazardous Materials. 12 ed. Quincy, MA: National Fire
Names and Identifiers 4 Chemical and Physical Properties Protection Association, 1997., p. 325-16

Flash Point:

Chemical and Physical Properties 4.1 Computed Properties ¥ from HSDB

145 deg F, 63 deg C (Closed cup)
Related Records 4 2 Experimental Properties H ggz;i %érgg.sHSDB e
; 4.2 1 Physical Description Record Name: BENZALDEHYDE
Chemical Vendors URL: http:/ftoxnet.nlm.nih.gov/cgi-bin/sis/search/r?dbs+hsdb:@term+@rn+@rel+100- 739 deg C (Open cup)
4.2.2 Color 52-7 [Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Vol

Drug and Medication Information

1978-1984., p. V3 737 (1978)] **PEER REVIEWED**

Pharmacology and Biochemistry 4.2.3 Odor

42 4 Taste 73.9 deg C (Open cup)
Use and Manufacturing - Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New York, Autoignition Temperaturs:
| \dentiication 4.2.5 Boiling Point NY: John Wiley and Sons, 1978-1984., p. V3 737 (1978) I

[Fire Protection Guide to Hazardous Materials. 12 ed. Quincy, M2
325-16] **PEER REVIEWED**

» from HSDB
4.2 6 Melting Point rom

4.2 7 Flash Point 63 °C

4.2.8 Solubility » from ILO-ICSC

1 Safety and Hazards
2 Toxicity

Fire Fighting Procedures:

3 Literature
If material on fire or involved in fire: Do not extinguish fire unless f
in flooding quantities as fog. Solid streams of water may be ineffec
quantities of water. Apply water from as far a distance as possible.

4 Patents 4.2.9 Density

O 4210 Vapor Density 428 Solubility L
athways

) ) SR T IR Approximately 0.6% wt. at 20 deg C

5 Biological Test Results 4212 LogP Kirk-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1: New York, NY.

- John Wiley and Sons, 1991-Present., p. V4: 64 (1992)
7 Classification -
4.2 13 Stability » from HSDB

8 Information Sources 4.2 14 Auto-Ignition

- Miscible with alcohol, ether, fixed and volatile oils

Lewis, R.J., Sr (Ed.). Hawley's Condensed Chemical Dictionary. 13th ed. New York,
NY: John Wiley & Sons. Inc. 1997 p. 123

U.S. National Library of Medicine
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