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,the free encyclopedia that anyone can edit.117,937 active editors 7,001,369 articles in EnglishThe English-language Wikipedia thanks its contributors for creating more than seven million articles! Learn how you can take part in the encyclopedia's continued improvement.GL MK.II transmitter vanRadar, Gun Laying, MarkI, or GL Mk.I for short, was
an early World Warll radar system developed by the British Army to provide information for anti-aircraft artillery. There were two upgrades, GL/EF (elevation finder) and GL Mk.II (pictured), both improving the ability to determine a target's bearing and elevation. GL refers to the radar's ability to direct the guns onto a target, known as gun laying.
The first GL sets were developed in 1936 using separate transmitters and receivers mounted on gun carriages. Several were captured in 1940, leading the Germans to believe falsely that British radar was much less advanced than theirs. The GL/EF attachment provided bearing and elevation measurements accurate to about a degree: this caused the
number of rounds needed to destroy an aircraft to fall to 4,100, a tenfold improvement over early-war results. The Mk.II, which was able to directly guide the guns, lowered the rounds-per-kill to 2,750. About 410 Mk.Is and 1,679 Mk.IIs were produced. (Fullarticle...)Recently featured: Andrea NavageroNosy KombaMcDonnell Douglas Phantom in UK
serviceArchiveBy emailMore featured articlesAboutLieke Klaver ahead in the women's 400 metres final... that a 400-metre race in 2025 (pictured) was won by Lieke Klaver, who pretended that an absent competitor was running in front of her?... that the land snail Drymaeus poecilus is notable for the striking variety of colors and patterns on its
shell?... that a forensic investigation of Signalgate has determined how a journalist was included in a group chat about Operation Rough Rider?... that two of the players involved in the 2005 Vietnamese football match-fixing scandal did not accept payment because they felt ashamed?... that a rebellion against a peace treaty with the Yuan dynasty
operated out of the Historic Site of Anti-Mongolian Struggle on Jeju Island?... that Nathan Frink fled the United States with enslaved children to settle in Canada, where he was elected as a Member of the Legislative Assembly and caught in a smuggling conspiracy?... that Seattle's women's ice hockey team has an expected rival, despite not even
having played their first game?... that Cave Johnson Couts was separately acquitted for shooting his foreman, firing on funeral mourners, and whipping a native laborer to death?... that characters' scars in an episode of The Last of Us were made with a paste-based appliance and a food mixer?ArchiveStart a new articleNominate an articleNgg wa
Thiong'oKenyan writer and activist Ngg wa Thiong'o (pictured) dies at the age of 87.In sumo, nosato Daiki is promoted to yokozuna.In association football, Liverpool win the Premier League title.In motor racing, lex Palou wins the Indianapolis 500.0ngoing: Gaza warM23 campaignRussian invasion of UkrainetimelineSudanese civil wartimelineRecent
deaths: Phil RobertsonMary K. GaillardPeter DavidAlan YentobGerry ConnollySebastio SalgadoNominate an articleMay 30: Statehood Day in Croatia (1990)Johann Sebastian Bach1431 Hundred Years' War: After being convicted of heresy, Joan of Arc was burned at the stake in Rouen, France.1723 Johann Sebastian Bach (pictured) assumed the office
of Thomaskantor in Leipzig, presenting the cantata Die Elenden sollen essen in St.Nicholas Church.1922 The Lincoln Memorial in Washington, D.C., featuring a sculpture of the sixteenth U.S. president Abraham Lincoln by Daniel Chester French, opened.1963 Buddhist crisis: A protest against pro-Catholic discrimination was held outside the National
Assembly of South Vietnam in Saigon, the first open demonstration against President Ng nh Dim.2008 The Convention on Cluster Munitions, prohibiting the use, transfer, and stockpiling of cluster bombs, was adopted.Ma Xifan (d.947)Colin Blythe (b.1879)Norris Bradbury (b.1909)Wynonna Judd (b.1964)More anniversaries: May 29May 30May
31ArchiveBy emailList of days of the yearAboutSeventeen performing "Oh My!" in 2018South Korean boy band Seventeen made their debut on May 26, 2015, when they performed a showcase for their debut EP 17 Carat in front of a crowd of 1,000 people. Since then, the group have held 9 concert tours, 13 fan meetings, and have performed at a
number of music festivals and awards shows. Their concert tours include the Right Here World Tour, which sold over one million tickets, and the Follow Tour, which was noted by Billboard as being the top grossing K-pop tour of 2023. In 2024, Seventeen made their first appearances at festivals in Europe, when they were the first South Korean act to
perform at Glastonbury Festival's Pyramid Stage and as headliners for Lollapalooza Berlin. Seventeen's live performances are well regarded by fans and critics alike, and garnered them the award for Top K-pop Touring Artist at the 2024 Billboard Music Awards. (Fulllist...)Recently featured: Accolades received by Top Gun: MaverickNational
preserve76th Primetime Emmy AwardsArchiveMore featured listsIgnace Tonen (1840 or 1841 15 March 1916), also known as Nias or by his Ojibwe name Maiagizis (‘'right/correct sun'), was a Teme-Augama Anishnabai chief, fur trader, and gold prospector in Upper Canada. He was a prominent employee of the Hudson's Bay Company. Tonen was the
elected deputy chief before being the lead chief and later the life chief of his community. In his role as deputy, he negotiated with the Canadian federal government and the Ontario provincial government, advocating for his community to receive annual financial support from both. His attempts to secure land reserves for his community were thwarted
by the Ontario premier Oliver Mowat. Tonen's prospecting triggered a 1906 gold rush and the creation of Kerr Addison Mines Ltd., although one of his claims was stolen from him by white Canadian prospectors. This photograph shows Tonen in 1909.Photograph credit: William John Winter; restored by Adam CuerdenRecently featured: Australian
white ibisHell Gate BridgeAnemonoides blandaArchiveMore featured picturesCommunity portal The central hub for editors, with resources, links, tasks, and announcements.Village pump Forum for discussions about Wikipedia itself, including policies and technical issues.Site news Sources of news about Wikipedia and the broader Wikimedia
movement.Teahouse Ask basic questions about using or editing Wikipedia.Help desk Ask questions about using or editing Wikipedia.Reference desk Ask research questions about encyclopedic topics.Content portals A unique way to navigate the encyclopedia.Wikipedia is written by volunteer editors and hosted by the Wikimedia Foundation, a non-
profit organization that also hosts a range of other volunteer projects: CommonsFree media repository MediaWikiWiki software development Meta-WikiWikimedia project coordination WikibooksFree textbooks and manuals WikidataFree knowledge base WikinewsFree-content news WikiquoteCollection of quotations WikisourceFree-content library
WikispeciesDirectory of species WikiversityFree learning tools WikivoyageFree travel guide WiktionaryDictionary and thesaurusThis Wikipedia is written in English. Many other Wikipedias are available; some of the largest are listed below. 1,000,000+ articles DeutschEspaolFranaisItalianoNederlandsPolskiPortugusSvenskaTing Vit 250,000+ articles
Bahasa IndonesiaBahasa MelayuBn-lm-gCataletinaDanskEestiEsperantoEuskaraMagyarNorsk bokmlRomnSimple EnglishSloveninaSrpskiSrpskohrvatskiSuomiTrkeOzbekcha 50,000+ articles AsturianuAzrbaycancaBosanskiFryskGaeilgeGalegoHrvatskiKurdLatvieuLietuviNorsk nynorskShqipSlovenina Retrieved from " 2EP by Seventeenl7 CaratEP by
SeventeenReleasedMay29,2015(2015-05-29)GenreK-popdance-pophip hopLength16:48LanguageKoreanLabelPledis EntertainmentLOEN EntertainmentSeventeen chronology17 Carat(2015)Boys Be(2015)Singles from 17 Carat "Adore U"Released: May 29, 201517 Carat is the debut extended play (EP) by South Korean boy group Seventeen. It was
released on May 29, 2015, by Pledis Entertainment and distributed by LOEN Entertainment. "Adore U" serves as the lead single for the EP.17 Carat features five tracks written, co-written, and co-produced by Seventeen's group members. "Adore U" was chosen as the lead single for the EP and was performed on multiple music shows by the group.
"Shining Diamond" was used as a pre-single on the group's reality debut show. The group stated that the tracklist was chosen to reflect Seventeen's core concept of "boys' passion".[1] The album has two physical versions: one with a "black" themed photo card set, and the other with a "white" themed photo card set. All copies include a CD containing
the songs and a fold-up poster/lyric sheet."Adore U" is the lead single of the extended play. It was written by Woozi, S.Coups, and Yeon Dong-geon.[2] The Korea Herald states "'Adore U' is a funky pop song about a teenage boy trying to navigate through puppy love."[3] It marks the beginning of the group's trilogy composed of the singles Adore U,
Mansae, and Pretty U about a boy meeting, falling in love and asking out a girl. The track was composed and arranged by Woozi, Bumzu, and Yeon Dong-geon. The music video for the single was released on May 29, 2015, and was directed by Dee Shin. The dance choreography accompaniment to the song was choreographed by Hoshi and focuses on
"storytelling, and on highlighting each member's strengths onstage".[4] The single has sold more than 38,000 digital copies and peaked at number 13 on the Billboard US World Chart.The EP has sold over 82,972 copies in South Korea.[5] It peaked at number 4 on the Korean Gaon Album Chart[6] and number 8 on the US World Billboard Chart.
[7]Year-end listsCritic/publicationListRankRef.BillboardThe 10 Best K-pop Album of 2015Placed[8]Hoshi participated in the choreography of "Adore U" and "Shining Diamond", Dino choreographed "Jam Jam".[9]Official track list[10]No.TitleLyricsMusicArrangementsLengthl."Shining Diamond"WooziVernonS.CoupsKim Min-
jeongWooziMasterKeyRishiMasterKeyRishi3:242.""Adore U"" (; Akkinda)WooziVernonS.CoupsBumzuWooziBumzuYeon Dong-geonWooziBumzuYeon Dong-geon3:073."Ah Yeah" (Hip-Hop unit)S. CoupsVernonWonwooMingyuCream DoughnutRishiCream DoughnutRishi3:294."Jam Jam" (Performance unit + Vernon)WooziHoshiDinoVernonWooziCream
DoughnutCream Doughnut3:255."20" (Vocal unit)WooziWooziWon Yeong-heonWon Yeong-heonDong Ne-hyeong3:23Weekly chart performance for 17 CaratChart (2015-2023)Peakposition]Japanese Albums (Oricon)[11]46South Korean Albums (Gaon)[12]4US World Albums (Billboard)[13]8Year-end chart performance for 17 CaratChart
(2015)PeakpositionSouth Korean Albums (Gaon)[14]47" "Seventeen hopes to shine like diamonds with '17 Carat''. The Korea Herald. 26 May 2015. Retrieved 30 November 2016.” "Adore U". Color Coded Lyrics. 29 May 2015. Retrieved 29 November 2016.” "Seventeen hopes to shine like diamonds with '17 Carat". The Korea Herald. 26 May 2015.
Retrieved 30 November 2016.” "Seventeen hopes to shine like diamonds with '17 Carat''. The Korea Herald. 26 May 2015. Retrieved 30 November 2016.” Cumulative sales of 17 Carat:"2015 Album Chart"."2016 12 Album Chart"."2017 11 Album Chart".” "2015 Albums". Gaon Music Chart. Korea Music Content Industry Association. Archived from
the original on September 10, 2016. Retrieved November 29, 2016.” "June 27, 2015". Billboard. Retrieved 29 November 2016.” Benjamin, Jeff; Oak, Jessica (December 12, 2015). "The 10 Best K-Pop Albums of 2015". Billboard. Archived from the original on September 18, 2021. Retrieved October 31, 2021.”~ , (18 June 2015). "[My Name] (3) -,,, | ".
(in Korean). The Korea Economic Daily. . Retrieved 18 July 2021.”~ "SEVENTEEN 1st Mini Album '17 CARAT'".”™ " 20230710" [Weekly album ranking as of July 10, 2023]. Oricon News (in Japanese). Archived from the original on July 5, 2023. Retrieved February 18, 2024.” "2015 27 Album Chart". Gaon Chart (in Korean). Archived from the original on
August 7, 2016. Retrieved February 18, 2024.” "Seventeen Chart History (World Albums)". Billboard. Retrieved February 17, 2024.” "2015 Album Chart". Gaon Chart (in Korean). Archived from the original on May 7, 2017. Retrieved February 17, 2024.Retrieved from " 3The following pages link to 17 Carat External tools(link counttransclusion
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(rapper) (links | edit)Wonwoo (links | edit)List of awards and nominations received by Seventeen (links | edit)Seventeen discography (links | edit)Love & Letter (links | edit)Joshua (singer) (links | edit)Seventeen TV (links | edit)17 carat (redirect page) (links | edit)Going Seventeen (links | edit)List of Seventeen live performances (links | edit)Teen, Age
(links | edit)All (links | edit)Bumzu (links | edit)Boys Be (EP) (links | edit)You Make My Day (links | edit)You Made My Dawn (links | edit)Jun (Chinese entertainer) (links | edit)List of Stray Kids live performances (links | edit)The8 (links | edit)An Ode (links | edit)Seungkwan (links | edit)Fallin' Flower (links | edit)Heng:gar (links | edit)Semicolon (EP)
(links | edit)Your Choice (links | edit)Going Seventeen (web series) (links | edit)Not Alone (Seventeen song) (links | edit)Attacca (EP) (links | edit)Rock with You (Seventeen song) (links | edit)Woozi (links | edit)Hoshi (South Korean singer) (links | edit)Don't Wanna Cry (Seventeen song) (links | edit)Darl+ing (links | edit)Face the Sun (links | edit)Left &
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500)Retrieved from " WhatLinksHere/17 Carat" Identification State At room temperature, benzene is in a liquid state. Despite being a liquid, it is highly volatile, allowing it to evaporate quickly into a gas. It is one of the simplest aromatic hydrocarbons and serves as an essential industrial solvent and precursor in the production of other chemicals.
General information Benzene is a colorless and highly flammable liquid with a sweet smell. It is an aromatic hydrocarbon and is known for its distinctive pleasant odor, often associated with the smell of gasoline due to similar compounds being present in both substances. Benzene, a simple aromatic hydrocarbon, exhibits interesting solubility
characteristics. Its hydrocarbons structure plays a significant role in its behavior in various solvents: Non-polar Solvents: Benzene is highly soluble in non-polar solvents such as hexane or toluene due to its similar non-polar nature. Polar Solvents: In contrast, benzene has very low solubility in polar solvents like water, making it effectively insoluble.
This is primarily because polar solvents cannot interact effectively with the non-polar benzene molecules. Concentration: At room temperature, the solubility of benzene in water is approximately 0.18 g/100 mL, reinforcing its non-polar characteristics. In summary, benzene's solubility behavior exemplifies the principle of "like dissolves like". Its high
compatibility with non-polar solvents, combined with its limitation in polar environments, illustrates the fascinating aspect of solubility in chemistry. Benzene, a fundamental organic compound, is renowned for its unique structure and properties. Here are some intriguing aspects of this aromatic hydrocarbon: Structural Significance: Benzene's
molecular structure features a six-membered carbon ring with alternating double bonds, often represented using a hexagon with a circle inside, indicating resonance. This resonance is crucial as it lends benzene its stability. Historical Importance: Discovered by Michael Faraday in 1825, it has played a pivotal role in the development of organic
chemistry and industrial applications, paving the way for numerous synthetic processes. Common Applications: Benzene serves as a precursor in the synthesis of various chemicals, including: Aniline (used in dyes) Styrene (for polystyrene plastics) Cyclohexane (for nylon production) Health Concerns: Despite its utility, benzene is recognized as a
carcinogen. Prolonged exposure can have serious health implications, making safety precautions essential in industrial settings. Solvent Properties: Benzene's non-polarity and ability to dissolve a wide range of organic compounds make it a superior solvent, though its usage has decreased due to toxicity. In the words of chemist August Kekul, who
famously envisioned the structure of benzene, the compound is encapsulated in the phrase, "A snake bites its own tail." This imagery not only represents its circular structure but also its enduring presence in the world of chemistry. Whether for its remarkable structure or its historical significance, benzene continues to be a topic of interest in both
academic and industrial chemistry. EPA Pesticide Chemical Code 008801 Benzene 100 microg/mL in Methanol Benzene, ACS reagent, >=99.0% benzene,iodomanganese(1+) Benzene (including benzene from gasoline) Benzene, labeled with carbon-14 and tritium Benzene, purification grade Benzene, analytical standard Benzene, anhydrous, 99.8% 7 -
VOCs (Perkin Elmer tubes) Benzene 10 microg/mL in Methanol trans-N-Methylphenylcyclopropylamine Benzene 20 microg/mL in Triacetin Benzene, for HPLC, >=99.8% Benzene, for HPLC, >=99.9% Benzene 5000 microg/mL in Methanol Benzene, purum, >=99.0% (GC) 18C - Benzenes, Toluene and Xylenes Benzene, SA]J first grade, >=99.0%
USEPA/OPP Pesticide Code: 008801 ACETONE IMPURITY C [EP IMPURITY] Benzene [UN1114] [Flammable liquid] Benzene, JIS special grade, >=99.5% erythro-Phenyl-2-piperidyl-carbinol,(-) trans-N, N-Dimethylphenylcyclopropylamine 12A. - VOCs - Carbopack X sorbent tubes Benzene Content (Nominal: 0.62% Volume) Benzene 30 microg/mL in
N,N-Dimethylacetamide Benzene, ACS spectrophotometric grade, >=99% Benzene, ReagentPlus(R), thiophene free, >=99% InChI=1/C6H6/c1-2-4-6-5-3-1/h1-6 12 - VOCs - Tenax TA sorbent tubes (Perkin Elmer) Benzene, puriss. p.a., Reag. Ph. Eur., >=99.7% BIPERIDEN HYDROCHLORIDE IMPURITY F [EP IMPURITY] Benzene, Pharmaceutical
Secondary Standard; Certified Reference Material Benzene, puriss., absolute, over molecular sieve (H20 =99.5% (GC) Identification State Toluene is generally found in the liquid state at room temperature. It is highly volatile, meaning it can readily evaporate into the air, which is why it is often detected by smell without direct contact. General
information Toluene is a clear, colorless liquid with a distinctive sweet and pungent aromatic odor. It is similar in smell to paint thinners and is a commonly used solvent in various industrial and consumer products. Toluene, a colorless liquid with a distinct smell, is known for its unique solubility properties. It is primarily classified as a non-polar
solvent. This characteristic influences its interactions with other substances. Key Points on Toluene's Solubility: Non-polar Nature: Toluene is largely insoluble in water due to its non-polar molecular structure, which cannot effectively interact with water's polar molecules. Solubility in Organic Solvents: However, toluene is highly soluble in organic
solvents. It easily dissolves in substances such as: Ether Alcohols Aromatic hydrocarbons Practical Implications: This solubility makes toluene a popular solvent in various industrial applications, aiding in processes that require the dissolution of non-polar compounds. In summary, while toluene shows limited solubility in polar solvents like water, its
compatibility with non-polar organic solvents underscores its versatility in chemical applications. As one might say, "Like dissolves like," illustrating the fundamental principle of solubility. Toluene is an aromatic hydrocarbon that plays a significant role in various industrial applications and has fascinating properties. Here are some engaging points
about this compound: Natural Occurrence: Toluene is naturally found in crude oil and in the emissions of volcanoes. Its presence in the environment is not just limited to human activities. Common Uses: This compound is widely utilized as a solvent in paints, coatings, and adhesives. Additionally, it serves as an important precursor in the production of
chemicals like benzene and xylene. Fuel Additive: Toluene is often added to gasoline to improve the octane rating. This makes it an important component for enhancing engine performance. Safety Precautions: While toluene is invaluable in many industrial processes, it is crucial to handle it with care due to its potential health effects. Prolonged
exposure can lead to neurological damage and other health issues. Environmental Impact: As a volatile organic compound (VOC), toluene can contribute to air pollution and smog formation. Awareness and regulations are important to mitigate its environmental effects. Chemical Behavior: Toluene is known for its ability to undergo both electrophilic
aromatic substitution and addition reactions, making it a versatile compound in organic synthesis. In conclusion, toluene exemplifies a compound with wide relevance across various fields, from industrial applications to environmental considerations. As noted by scientists, Understanding the properties and behavior of toluene can lead to innovative
solutions in chemistry and industry. EPA Pesticide Chemical Code 080601 Toluene, analytical standard Toluene, ACS reagent, >=99.5% Toluene 1000 microg/mL in Methanol RAMIPRIL IMPURITY G (EP IMPURITY) RAMIPRIL IMPURITY G [EP IMPURITY] Methylbenzene; Toluene; Ramipril Imp. G (EP); Ramipril Impurity G Toluene, Environmental
Grade Toluene, Semiconductor Grade Toluene, anhydrous, 99.8% Toluene, LR, rectified, 99% Toluene (Methyl-13C, 99%) Toluene, HPLC grade, 99.8% Toluene, Spectrophotometric Grade Toluene 10 microg/mL in Methanol Toluene, LR, sulfur free, 99% Toluene, AR, rectified, 99.5% Toluene, technical grade, 95.0% Toluene, for HPLC, >=99.8%
Toluene, for HPLC, >=99.9% Toluene, histology grade, practical Toluene 100 microg/mL in Methanol Toluene, purification grade, 99.8% Toluene, anhydrous, (water < 50ppm) Toluene, SA]J first grade, >=99.0% Toluene [UN1294] [Flammable liquid] Toluene ACS grade (benzene < 20 ppm) Toluene, JIS special grade, >=99.5% Toluene, Laboratory
Reagent, >=99.3% Toluene, for HPLC, >=99.7% (GC) Toluene, UV HPLC spectroscopic, 99.5% Toluene, anhydrous, ZerO2(TM), 99.8% Toluene, suitable for determination of dioxins Toluene, suitable for scintillation, >=99.7% Toluene, ACS spectrophotometric grade, >=99.5% Toluene, p.a., ACS reagent, reag. ISO, 99.5% InChI=1/C7H8/c1-7-5-3-2-4-
6-7/h2-6H,1H D5191 Vapor Pressure - 7.1kPa (1.03 psi), 10 x 10 mL Toluene, p.a., ACS reagent, reag. ISO, reag. Ph. Eur., 99.5% Toluene, absolute, over molecular sieve (H20 =99.7% (GC) Toluene, Pharmaceutical Secondary Standard; Certified Reference Material Residual Solvent - Toluene, Pharmaceutical Secondary Standard; Certified Reference
Material Toluene, puriss. p.a., ACS reagent, reag. ISO, reag. Ph. Eur., >=99.7% (GC) Hydrocarbons are organic compounds consisting of carbon and hydrogen atoms. Toluene and benzene can be found in products such as gasoline, nail polish, hair dye, acrylic spray paint, airplane glue, plastic cement, cleaning products, and paint thinners. The
hallmark complications of toluene toxicity are renal tubular acidosis and hypokalemic paralysis. Benzene is known to cause hematological disorders. Rarely, both can result in death. This activity describes the evaluation of patients with benzene toxicity and highlights the role of the interprofessional team in improving care for affected
patients.Objectives:Discuss the pathophysiology of hydrocarbon toxcity.Describe the history and physical exam findings commonly seen in patients aromatic hydrocarbon toxicity.Outline the treatment and management options available for aromatic hydrocarbon toxicity.Explain interprofessional team strategies for improving care coordination and
outcomes in patients with aromatic hydrocarbon toxicity.Access free multiple choice questions on this topic.Hydrocarbons are organic compounds consisting of carbon and hydrogen atoms.There are three basic structural forms of hydrocarbons:Aliphatic: straight or branched chained carbon arrangementsAromatic: carbons arranged in a
ringHalogenated: consisting of carbons, hydrogens and a halogen atomTwo aromatic hydrocarbons that are commonly abused for their euphoric effect include toluene (methylbenzene) and benzene. Toluene is a colorless, clear liquid that has asweet, distinct smell. It is insoluble in water but soluble in nonpolar compounds. It is widely used as a raw
material in the production of organic compounds such as benzene.Toluene and benzene can be found in products such as gasoline, nail polish, hair dye, acrylic spray paint, airplane glue, plastic cement, cleaning products, and paint thinners. Toluene and/or benzene exposure, whether environmental, accidental or intentional, can cause toxicity
throughout the body, specifically affecting the pulmonary system, central and peripheral nervous system, gastrointestinal, cardiovascular, renal, hepatic, dermal, and hematological systems.The hallmark complications of toluene toxicity are renal tubular acidosis and hypokalemic paralysis. Benzene is known to cause hematological disorders. Rarely,
both can result in death.[1]Exposure to hydrocarbons is common because these substances are readily found in products like kerosene, gasoline, household cleansers, furniture polish, turpentine and many paint products. Some of the more toxic hydrocarbons are those derived from oil products like gasoline and kerosene. In most cases, exposure to
hydrocarbons is accidental. These products may be inhaled, accidentally ingested or may be absorbed from the skin. Children are at the highest risk of death chiefly because of accidental ingestion. The next most common complication is aspiration pneumonitis, followed by CNS and cardiac complicationsThe effects of toluene and benzene
toxicityisusually acquired through inhalation.Inhalation occurs by three different methods[2]:Huffing: the individual soaks a rag with a chemical and then places it over the mouth and nose.Bagging: the individual puts the chemical in a bag and repeatedly inhales deeply from the bag.Sniffing: the chemical is directly inhaled via the nostrils.Toluene is
the most widely abused inhaled volatile drug. Abusers who seek its euphoric effect are typically teenagers and younger adults. According to the Toxic Exposure Surveillance System of the American Association of Poison Control Systems, 54% of the abusers of inhaled volatile substances were teenagers age 13 to 19 years old, and 15% were children
aged 6 to 12 years old. In addition, there is a higher incidence of volatile substance abuse in states with larger rural populations and in lower socioeconomic groups.[3]The toxic potential of hydrocarbons depends onthe following:Physical CharacteristicsViscosity: thickness of a liquid. Fluids with low viscosity flow more easily.Surface tension: the
ability of liquid molecules to cohere to each other.Volatility: the ability of a liquid or solid to vaporize.Chemical CharacteristicsPresence of Toxic Additives Routes of ExposureConcentrationDoseToluene and benzene are highly volatile aromatic hydrocarbons with a usual route of exposure in the form of inhalation. Inhalation of anaromatic hydrocarbon
can result in systemic absorption and the potential for significant toxicity.[4]Pulmonary ToxicityAll hydrocarbons, including toluene and benzene, can cause chemical pneumonitis by direct contact with the pulmonary parenchyma and destroying alveolar and capillary membranes. This results in vascular permeability and edema.Cardiac ToxicityAll
hydrocarbons can cause life-threatening dysrhythmias, such as ventricular tachycardia and ventricular fibrillation.Central Nervous System ToxicityToluene causes euphoria followed by depression.Renal and Metabolic ToxicitiesToluene specifically causes renal tubular acidosis. The typical metabolic profile is a normal anion gap hyperchloremic
acidosis with hypokalemia and a urine pH of 5.5. Toluenes metabolites, hippuric acid and benzoic acid, are possibly the cause for an elevated anion gap metabolic acidosis. In addition, toluene also causes hypokalemia leading to muscle weakness and if low enough, muscle paralysis. Rhabdomyolysis is a common complication.[5]Hematological
ToxicitiesExposure to benzene is associated with anincreased incidence of hematologic disorders, such as aplastic anemia, acute myelogenous leukemia, and multiple myeloma.[6]TolueneToluene is inhaled via the lungs and distributed widely throughout the body, specifically adipose tissue, brain, liver, and kidneys. The liver converts toluene into
organic acids. Toluene is metabolized by the cytochrome P-450 system. The end products include benzoic acid and hippuric acid. Hippuric acid is excreted by the kidney. Some toluene is excreted unchanged in expired air and urine.[7]BenzeneBenzene is absorbed in the body through inhalation, skin exposure, and ingestion. It is rapidly metabolized in
the liver, becomes water soluble, and is excreted by the kidneys within 48 hours. Benzene itself is non-toxic, but its metabolites form in the liver, specifically benzoquinone and malonaldehyde, have bone marrow toxicity.[8]HistoryWhile taking the history, try to obtain the following information:To what drug or substance was the patient exposed?Was
it intentional or accidental exposure?What was the route of exposure inhalation or ingestion?How long ago did exposure occur?How long was patient inhaling/ingesting thetoxic substance?Did patient use or was exposed to any other toxic substance?Physical Exam for Hydrocarbon Exposure[4]After exposure to hydrocarbons, any of the following can
be present:PulmonaryTachypneaGruntingWheezingRetractionsCardiacCentral nervous systemSlurred speechAtaxial.ethargyComaGastrointestinalNauseaVomitingAbdominal painSpecific for tolueneHeadacheDizzinessConfusionMuscle weakness and paralysisSpecific for benzeneLethargyShortness of breathThere are no specific hydrocarbon tests in
standard use when evaluating suspected hydrocarbon intoxication.[4]When evaluating these patients, initial actions include:Cardiac monitorPulse oximetryECGLaboratory tests include:Complete blood countComplete metabolic panelArterial blood gasCreatine kinaseRadiographic tests include:Chest x-ray. However, Note that the initial radiograph in a
symptomatic patient may be deceptively clear. Radiographic changes usually occur in 2 to 6 hours and are almost always present by 24 hours. The most common radiographic finding is bilateral infiltrates at the bases with multi-lobar involvement.There is no specific antidote for toluene or benzene toxicity.[9][4][10]When treating these patients, the
following actions should be taken:Contact poison controlSecure airwayProvide supplemental oxygen, if wheezingAdminister B2-agonists, if wheezingVentilatory supportTreat hypotension with aggressive IV crystalloid fluidTreat hydrocarbon induced dysrhythmias with propranolol, esmolol, or lidocaineNo benefit togastric lavage or activated
charcoalCorrect electrolyte abnormalitiesAdminister blood products as neededDifferential DiagnosisAcute Respiratory Distress Syndrome (ARDS)Carbon monoxide poisoningSurgical OncologyAcute respiratory distress syndrome (ARDS)Carbon monoxide poisoningContact a medical toxicologist or regional poison control center for all symptomatic and
asymptomatic exposures to aromatic hydrocarbons or hydrocarbons with toxic additives.[4]Further observation or hospitalization is required for patients with symptomatic hydrocarbon exposure.For toluene, the patientshouldbeadmitted to correct renal tubular acidosis, hypokalemia,and/or rhabdomyolysis.For benzene, consult hematologist/oncologist
for further evaluation of hematological abnormality.Pearls:The hallmarks of acute toluene toxicity include renal tubular acidosis and hypokalemic paralysis.Benzene toxicity can cause hematological disorders such as aplastic anemia, acute myelogenous leukemia, and multiple myeloma.The management of toluene toxicity is by an interprofessional
team that consists of an emergency department physician, internist, hematologist, toxicologist,and poison control. These patients may develop multiorgan failure and rapid management is vital. The care of these patients is supportive with hydration, blood transfusion and reversal of any electrolyte imbalance. The prognosis of these patients is
guarded; in the long term exposure to these aromatic compounds increases the risk of certain leukemias and multiple myeloma. (Level V)Review Questionsl.Ford JB, Sutter ME, Owen KP, Albertson TE. Volatile substance misuse: an updated review of toxicity and treatment. Clin Rev Allergy Immunol. 2014 Feb;46(1):19-33. [PubMed:
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Benzene is a colorless liquid with a distinct sweet odor, while toluene is a colorless liquid with a strong, sweet smell similar to paint thinner. Benzene is highly flammable and toxic, while toluene is less toxic and has a higher flash point. Benzene is primarily used as a starting material for the production of various chemicals, including plastics,
synthetic fibers, and detergents. Toluene, on the other hand, is commonly used as a solvent in paints, coatings, and adhesives. Overall, while both compounds have their own unique characteristics and applications, they are important components in various industrial processes. Benzene and toluene are both aromatic hydrocarbons that share similar
chemical structures and properties. They are widely used in various industries, including pharmaceuticals, petrochemicals, and solvents. While they have many similarities, there are also distinct differences between these two compounds. In this article, we will explore and compare the attributes of benzene and toluene, shedding light on their
chemical structures, physical properties, reactivity, and applications.Chemical StructuresBenzene and toluene are both composed of carbon and hydrogen atoms, but their structures differ slightly. Benzene consists of a ring of six carbon atoms, with alternating single and double bonds. This unique structure is often represented as a hexagon with a
circle inside to indicate the delocalized electrons. On the other hand, toluene is a derivative of benzene, with an additional methyl group (-CH3) attached to one of the carbon atoms in the benzene ring. This methyl group adds an extra carbon and three hydrogen atoms to the structure of toluene.Physical PropertiesWhen comparing the physical
properties of benzene and toluene, several differences can be observed. Benzene is a colorless liquid with a sweet aroma, while toluene is also a colorless liquid but has a distinct smell similar to paint thinner. Benzene has a boiling point of 80.1C and a melting point of 5.5C, whereas toluene has a higher boiling point of 110.6C and a lower melting
point of -93C. Additionally, benzene is less dense than water, while toluene is slightly denser.ReactivityBoth benzene and toluene exhibit similar reactivity due to the presence of the aromatic benzene ring. They undergo substitution reactions, where one or more hydrogen atoms are replaced by other functional groups. However, due to the presence of
the methyl group in toluene, it is more reactive than benzene. The methyl group in toluene can be easily oxidized to form a carboxylic acid, making it more susceptible to reactions with various reagents. Benzene, on the other hand, is relatively stable and requires more vigorous conditions for substitution reactions.ApplicationsBenzene and toluene
find numerous applications in various industries. Benzene is primarily used as a starting material in the production of various chemicals, including plastics, resins, synthetic fibers, detergents, and pharmaceuticals. It is also used as a solvent for many organic compounds. Toluene, on the other hand, is commonly used as a solvent in paints, coatings,
adhesives, and rubber. It is also an important component in the production of gasoline and as a fuel additive. Additionally, toluene is used in the synthesis of chemicals such as benzyl chloride, benzaldehyde, and benzoic acid.Toxicity and Health EffectsWhile both benzene and toluene have industrial applications, it is important to note their potential
health effects. Benzene is a known carcinogen and exposure to high levels can lead to serious health issues, including leukemia and other blood-related disorders. Prolonged exposure to toluene can cause neurological effects, such as headaches, dizziness, and confusion. It can also irritate the respiratory system and skin. Therefore, proper safety
measures and ventilation are crucial when working with these compounds.Environmental ImpactBoth benzene and toluene can have adverse effects on the environment. Benzene is a volatile organic compound (VOC) and a major air pollutant. It is released into the atmosphere through various industrial processes and vehicle emissions. Toluene, being
a component of gasoline, is also released into the air during fuel combustion. These compounds contribute to the formation of ground-level ozone and can have detrimental effects on air quality and human health. Additionally, benzene and toluene can contaminate soil and water through spills or improper disposal, posing risks to ecosystems and
drinking water sources.Conclusionln conclusion, benzene and toluene are aromatic hydrocarbons with similar chemical structures but distinct differences. Benzene is a stable compound with a unique ring structure, while toluene is a derivative of benzene with an additional methyl group. They differ in physical properties, reactivity, and applications.
Both compounds find extensive use in various industries, but precautions must be taken due to their toxicity and potential environmental impact. Understanding the attributes of benzene and toluene is essential for their safe handling and responsible use in industrial processes. Comparisons may contain inaccurate information about people, places, or
facts. Please report any issues.Benzene and toluene are two fundamental chemicals used widely across various industries, from manufacturing to pharmaceuticals. Both compounds belong to the aromatic hydrocarbons family, known for their distinct, cyclic carbon structures. Although similar in many respects, their applications, physical properties,
and health impacts differ significantly.Benzene and toluene differ primarily in their chemical structure. Benzene, C6H6, is a simple ring of six carbon atoms each bonded to a hydrogen atom. Toluene, or methylbenzene, C7H8, differs by a single methyl group attached to the benzene ring. This small change significantly influences their physical and
chemical properties, making toluene less toxic and more adaptable in various chemical reactions compared to benzene.While both chemicals are essential in the production of numerous materials, benzene is often used in the manufacture of plastics, resins, and synthetic fibers, whereas toluene has broader applications, such as in the production of
paints, glues, and explosives. Their volatility and solubility also play crucial roles in their industrial applications and environmental impact.Benzene is a simple and symmetric molecule consisting of a ring with six carbon atoms, each bonded to one hydrogen atom. This structure is often depicted as a hexagon with alternating double bonds, known as a
cyclic hydrocarbon. This configuration creates a planar molecule that is highly stable due to resonance structures sharing the electron clouds over the entire ring, enhancing its chemical robustness.Toluene modifies the benzene structure by substituting one hydrogen atom with a methyl group (CH3). This addition alters the chemical properties
slightly but retains the aromatic nature of benzene. The presence of the methyl group makes the ring less symmetric but introduces a new vector for chemical reactivity, particularly at the methyl site. ALSO READ: Difference Between Arsenic And ArsineComparing benzene and toluene:Both share the aromatic benzene ring as their foundational
structure.The methyl group in toluene makes it a secondary reactant in many reactions, whereas benzenes uniform structure limits reaction points to the ring itself.These structural differences influence their physical and chemical behavior in significant ways.Benzene has a boiling point of approximately 80C and a melting point of 5.5C.Toluene boils
at around 111C and melts at -95C.The higher boiling point of toluene can be attributed to the slightly increased molecular weight and the presence of the methyl group which offers more surface for intermolecular forces.Both benzene and toluene are insoluble in water but soluble in organic solvents due to their non-polar nature.Benzene has a
density of about 0.87 g/cm, while toluene is slightly denser at approximately 0.87 g/cm to 0.88 g/cm depending on purity and temperature.Both chemicals are clear, colorless liquids at room temperature.Benzene has a distinctly sweet and aromatic odor, which is less pronounced in toluene. Toluene also smells sweet but with a sharper, more pungent
note.Benzene and toluene react with nitric acid and sulfuric acid in electrophilic aromatic substitution reactions.Toluenes methyl group makes it more reactive in certain reactions, such as Friedel-Crafts alkylation.Both compounds are highly flammable, with benzene being slightly more hazardous due to its toxicity.Stability under normal conditions is
high for both, but they can form explosive mixtures with air.Nitration, sulfonation, and halogenation are typical reactions for both benzene and toluene.Toluene can undergo oxidation of the methyl group, forming benzaldehyde, which is not possible with benzene.From crude oil: Benzene is primarily produced from petrochemicals through processes
like catalytic reforming and steam cracking.From coal tar: A lesser-used method today, but historically significant.Similar to benzene, toluene is produced during the high-temperature processing of petroleum.It can also be synthesized as a byproduct in the production of benzene.ALSO READ: Difference Between Class And Instance VariablesBoth
chemicals are derived from similar sources, primarily petroleum.The production process is designed to optimize the yield of both benzene and toluene, depending on market demands and raw material availability.Benzene is a key raw material in the production of various other chemicals. Some of the major applications include:Synthesis of styrene:
Used for making polystyrene, a plastic used in a wide range of consumer products.Manufacture of nylon: Via adipic acid and caprolactam.Production of cyclohexane: Which is used in the manufacture of nylon and other synthetic fibers.Toluene has a broad range of applications due to its effectiveness as a solvent and its chemical reactivity:Solvent
uses: In paints, paint thinners, silicone sealants, many chemical reactants, rubber, printing ink, adhesives (glues), lacquers, leather tanners, and disinfectants.Chemical synthesis: Production of benzene, trinitrotoluene (TNT), and other organic compounds.Octane booster in gasoline fuels through its derivative, toluene hydrodealkylation.While benzene
is crucial in the chemical synthesis industry, toluenes versatility as a solvent makes it invaluable in industries ranging from automotive to construction. Heres how they compare:Plastics and resins: Benzene is more pivotal.Solvents and additives: Toluene is more dominant.Benzene is recognized as a carcinogen, with exposure linked to blood disorders,
including leukemia.Toluene is less toxic but can cause neurological damage if exposure is prolonged at high levels.Workplace exposure is the most significant risk for both chemicals, particularly in industries such as oil refining, chemical manufacturing, and the production of paints and lacquers.Environmental exposure can occur through
contaminated air, water, and soil near industrial sites.Usage of personal protective equipment (PPE): Including respirators and protective clothing.Strict adherence to occupational safety standards: Set by organizations like OSHA in the USA and similar bodies worldwide.Regular monitoring of air quality in workplaces and surrounding
communities.Water and soil contamination: Both chemicals can leak into the environment during production or from improper disposal, affecting local ecosystems.Air pollution: Emissions from industrial processes contribute to air quality issues.ALSO READ: What Is The Difference Between A Margarita And A Daiquirilncineration: High-temperature
burning of waste materials containing benzene and toluene, although this must be controlled to reduce emissions.Chemical recycling: Where possible, chemical byproducts are reclaimed and reused in other processes.Benzene has more stringent regulations globally due to its toxicity and potential for causing cancer.Toluene also faces regulatory
scrutiny, but the focus is more on environmental than direct human health impacts.The global market for benzene and toluene is influenced by several factors:Demand in downstream industries: Such as automotive, construction, and consumer goods.Crude oil prices: As both chemicals are derived from petroleum, their supply and cost are impacted
by oil market fluctuations.Geopolitical events: Can cause significant fluctuations in prices.Technological advancements: Such as improved catalytic processes, affect production costs and market supply.Environmental regulations: Tighter controls on benzene could shift demand towards toluene and other less toxic alternatives.Innovation in recycling
and green chemistry: Potential to reduce dependency on these chemicals and improve their environmental footprint.Benzene is an organic chemical compound with a simple aromatic ring structure consisting of six carbon atoms, making it a fundamental building block in the petrochemical industry. Its uses range from the synthesis of plastics and
resins to serving as a precursor to a variety of chemicals.Toluene, also known as methylbenzene, is a benzene molecule with a single methyl group substitution. It is primarily used as an industrial solvent for manufacturing paints, rubber, and other chemicals, and its known for its effectiveness in dissolving a wide range of substances.While both
chemicals are aromatic hydrocarbons, the key difference lies in their molecular structure. Toluenes added methyl group makes it less reactive and toxic compared to benzene. This difference affects their respective uses, health risks, and environmental impacts.Both benzene and toluene pose health risks if inhaled or ingested in significant amounts.
However, benzene is notably more hazardous, associated with an increased risk of cancer and other serious health issues. Toluene, while still toxic, is considered less harmful under normal industrial use.In many chemical processes, toluene can substitute for benzene due to its similar solvent properties but lower toxicity. However, the feasibility of
substitution depends on the specific requirements of the chemical reaction or application.In conclusion, while benzene and toluene share some chemical similarities, their differences are profound and influential in their respective uses and safety protocols. Benzenes high toxicity makes it a critical concern in occupational and environmental health,
whereas toluenes broader utility in less hazardous applications highlights its versatility.Understanding these distinctions not only aids in selecting the appropriate compound for specific industrial applications but also in implementing effective safety measures to mitigate their health risks. As such, a thorough knowledge of both benzene and toluene is
indispensable for professionals across various chemical-related industries.Sources of noise in the work environment are as vast as the width of the frequency range of the human ear. The most commonly identified sources of work-related noise include powered tools, machinery, flow-through pipes, vibrating equipment, and moving parts. Therefore, it
is understandable that hearing conservation programs focus on assessing and controlling harmful sound pressure levels that cause damage to the hair cells of the inner ear. Yet noise is not the only etiology of hearing loss. Enter ototoxicantschemical substances that cause hearing loss once they are introduced to the body through the traditional
routes of exposure (inhalation, absorption, and ingestion). The issue of ototoxic chemicals in the workplace is not new. Studies on the ototoxic effects of solvents were published as early as the 1970s. In the 1980s, other types of chemicals were added to the list of potential ototoxic materials, and scientists began to evaluate the synergistic effects of
exposure to both ototoxicants and noise in the same work environment. Today, according to the Nordic Expert Group, workers can claim compensation for hearing loss associated with occupational exposures to ototoxicants in two countries: Australia and Brazil. The ototoxic side effects of certain medications for treatment of cancer, high blood
pressure, and other conditions have been well documented in the pharma-scientific literature. Numerous published studies aim at understanding how a chemical agent taken in by the body causes a negative impact on the earspecifically, how it targets hair cells or other parts of the inner and middle ear. ETIOLOGIES OF HEARING LOSSWhen
exposure to noise exceeds occupational exposure limits, the effects will start to manifest through the sudden or gradual loss of hearing, among other maladies such as tinnitus, heart disease, and high cholesterol. Hearing loss can result from damage to hair cells or from biochemical or metabolic processes. The gradual damage to hair cells, which
most people associate with occupational hearing loss, is akin to the erosion of a grass path from the constant steps of passers-by. The steps represent the sound pressure waves pounding and breaking away the hair cells, which, unlike grass, cant regrow.RESOURCESACGIH: Threshold Limit Values for Chemical Substances and Physical Agents &
Biological Exposure Indices (2018). Archives of Industrial Hygiene and Toxicology: Ototoxic Substances at the Workplace (2012). Critical Reviews in Toxicology: Ototoxicity of Toluene and Styrene: State of Current Knowledge (2008). Disease-a-Month: Chemical Exposure and Hearing Loss (April 2013). Ear and Hearing: The Role of Oxidative Stress in
Noise-Induced Hearing Loss (February 2006). European Agency for Safety and Health at Work: Combined Exposures to Noise and Ototoxic Substances (2009). Hearing Research: Increase in Cochlear Microphonic Potential after Toluene Administration (2007).Hearing Research: Mechanisms of Cisplatin-Induced Ototoxicity and Prevention (April
2007). Hearing Research: Mechanisms of Noise-Induced Hearing Loss Indicate Multiple Methods of Prevention (April 2007).Institut de recherche Robert-Sauv en sant et en scurit du travail (IRSST): Effect of Chemical Substances on Hearing: Interactions with Noise (2010). Journal of the Acoustical Society of America: Use of the Kurtosis Statistic in an
Evaluation of the Effects of Noise and Solvent Exposures on the Hearing Thresholds of Workers: An Exploratory Study (March 2018). OSHA: OSHA Technical Manual, Section III, Chapter 5 Noise, Appendix D: Combined Exposure to Noise and Ototoxic Substances. OSHA: OSHA Technical Manual, Section III, Chapter 5 Noise, Section G: Noise and
Solvent Interaction. OSHA/NIOSH: Preventing Hearing Loss Caused by Chemical (Ototoxicity) and Noise Exposure (PDF, March 2018). Proceedings of ACOUSTICS 2016: Exposure to Ototoxic Agents and Noise in Workplace A Literature Review (PDF, November 2016). Safe Work Australia: Managing Noise and Preventing Hearing Loss at Work: Code
of Practice, Appendix A Other Causes of Hearing loss in the Workplace (September 2015). Seminars in Hearing: Mechanisms Involved in Ototoxicity (2011). The Nordic Expert Group for Criteria Documentation of Health Risks from Chemicals: 142. Occupational Exposure to Chemicals and Hearing Impairment (PDF, 2010). Toxicological Sciences:
Toluene Can Perturb the Neuronal Voltage-dependent Ca2+ Channels Involved in the Middle-ear Reflex (2009). U.S. Army: Occupational Ototoxins (Ear Poisons) and Hearing Loss (2003). The complex biochemical processes that lead to hearing loss are still being examined. One such process involves an enzyme that is triggered by the generation of
free radicals in the cochlea after an exposure to elevated noise levels. This enzyme is a potent vasoconstrictor that reduces the diameter of blood vessels and therefore the access of red blood cells to the inner ear. Over time, the ensuing lack of oxygen impairs the functioning of hair cells, reducing the exposed individuals ability to hear. Oxidative
stress, another biochemical mechanism triggered by noise exposure that exceeds OELs, causes hair cells to augment their metabolic activity due to their higher energy consumption. During this stage of increased excitement, excess superoxides and nitric oxides are generated within the hair cells mitochondria, the organelle responsible for respiration
at the cellular level, and react with cellular lipids that produce free radicals known as Reactive Oxygen Species (ROS) and Reactive Nitrogen Species (RNS). The uncontrolled generation of these free radicals, especially ROS, contributes to bioenergetics failures that cause apoptosis, a sort of controlled cell death or cellular suicide. The over-
development of ROS can be sudden and temporary, but there is also clinical evidence of their delayed formation, establishing a peak concentration seven to 10 days after noise exposure, with progressive hair cell loss for up to 14 days after exposure. From this information one can conclude that the hearing loss may continue to occur even after
exposure to noise has ceased or if the worker dons personal protective equipment after a significant noise exposure. Research suggests that hearing loss from ototoxicants occurs mainly by reduced blood flow and oxidative stress. Other etiologies include negative impact to muscles in the middle ear that minimizes their shock-absorbing role, a
decrease in antioxidants that makes the inner ear more vulnerable to noise exposure, chemical poisoning of hair cells, neurotoxic effects that disrupt the transmission of signals from the auditory nerve and the auditory pathway to the brain, and others that depend greatly on the agents toxicology. As an example, research from the Nordic Expert
Group has shown that outer hair cell length response to sound stimulation is dependent on calcium concentrations in the hair cells, so ototoxic agents that interfere with cellular calcium regulation may also affect hair cell length. Images taken with electron microscopes post-ototoxic exposure depict hair cell apoptosis in separate clusters of the V
shaped outer hair cells. In contrast, images of hair cells affected by noise exposure typically show continuous lines of damage.OTOTOXICANT CLASSIFICATIONSOtotoxicants commonly found in occupational environments can be found in three general classes of chemicals: solvents, (heavy) metals, and asphyxiants. Some studies include a limited
number of nitriles and pesticides. Exactly which chemical substances under each category are considered ototoxic is a matter of debate and depends on the parameter used to define an ototoxic chemical as well as the robustness of the particular research being considered. Various entities around the worldincluding the European Agency for Safety
and Health at Work (EU-OSHA), Safe Work Australia, Institut de recherche Robert-Sauv en sant et en scurit du travail (IRSST), the U.S. Army, and the Nordic Expert Group for Criteria Documentation of Health Risks from Chemicalshave provided different classification protocols, designating ototoxicants with qualifiers such as confirmed, suspect,
questionable, possible, non-conclusive, common, potential, or simply ototoxic. The Nordic Expert Group used a three-tiered quantitative classification scheme based on the quality of the human and animal data available. Before adopting ototoxic classifications from any of these entities for use in your organization, discuss the research and decision
logic with management and other stakeholders. Substances relevant to the occupational environment that are frequently listed as ototoxic solvents include carbon disulfide, ethylbenzene, styrene, toluene, trichloroethylene, and xylene. Commonly listed under the category of ototoxic metals are lead and mercury. The most common ototoxic asphyxiant
listed is carbon monoxide. Many other substances are potentially ototoxic. Some organizations that classify chemicals as ototoxicants list only the chemicals that are specific to their operations. DUAL EXPOSURESNoise is prevalent in many industries, and it isnt hard to find ototoxicants in work environments where noise is also an agent of concern,
creating an additional risk. Animal research and human epidemiological studies suggest that the combined effects of dual exposure to noise and ototoxicants can be either additive, potentiate, or synergistic. It is important to note that in cases of dual exposure, noise levels may not need to be above exposure limits for the combined effects to manifest
themselves, and that impulse noise may be more harmful than continuous noise in the presence of some solvents, according to a paper in the March 2018 Journal of the Acoustical Society of America. In general terms, the effect of exposure to noise and ototoxic solvents is found to be additive at best, and synergistic at worst (as with toluene); exposure
to carbon monoxide may potentiate noise-induced hearing loss. Research suggests that exposure to other chemicals and metals (such as lead) may interact with physical noise exposure, but the association has not been confirmed. Another consideration is that many workers are exposed to both occupational and non-occupational noise, as well as a
variety of chemicals both inside and outside the work environment. This can make it difficult for researchers to isolate the effects of a single chemical on hearing loss or distinguish the impact of occupational exposure from environmental exposure.It is also worth noting that occupational exposure limits are established to address a few critical effects,
yet hearing loss due to ototoxicants or combined exposure is hardly ever included under these adverse health effects for the purposes of OEL development. Experts are calling for more research in these areas. In the meantime, the safety and hygiene community can help mitigate the risk presented by ototoxicants and co-exposures with noise by
adding ototoxicants to risk assessment matrices, educating stakeholders about the risks associated with occupational ototoxicants, and adhering to the hierarchy of controls when addressing ototoxicants and noise in the workplace. The U.S. Army, Safe Work Australia, EU-OSHA, and ACGIH have published recommendations for addressing ototoxic
exposure. These recommendations include:requiring periodic audiograms for personnel exposed to 50 percent of the occupational exposure limit regardless of the presence of noise in the work environment and inclusion of these personnel in hearing conservation programs requiring periodic audiograms for employees where dermal exposure to an
ototoxic is uncontrolled creating an employer awareness program regarding medical and non-occupational ototoxicants, especially where noise and ototoxicants are an issue within the work force using a notation for ototoxicants similar to the Skin notation (S) used for chemicals with an important dermal absorption concern (ACGIH is considering
adopting this change for its threshold limit values) evaluating inclusion in hearing conservation or medical surveillance programs for chemicals identified with an ototoxicant notation, even when noise exposures are below occupational limits (see OTO notation in the 2018 ACGIH Notice of Intended Change and as originally recommended by the
Belgian toxicologists Hoet and Lison in 2008)Where dual exposure to noise and ototoxicants exists, published recommendations from EU-OSHA and Safe Work Australia include:reducing the 8-hour occupational exposure limit for noise to 80 decibels (A-weighted) reducing the occupational exposure limit for the ototoxicant of concern requiring use of
hearing protectionSome of these recommendations are required by the health and safety regulations of certain countries (mostly in Europe). The prevalence of noise as a physical agent in many workplaces and its potential for illness is unquestioned. Industrial hygienists are compelled to familiarize ourselves with information regarding ototoxicants
and include these agents in hearing conservation programs and guidelines. Further research is necessary to advance our understanding of the concentrations of specific chemicals that elicit adverse auditory effects, identify all potential ototoxicants, and determine which chemicals are ototoxic alone and which are ototoxic only when combined with
noise. But sufficient peer-reviewed evidence is available to make informed decisions for the benefit and better health of workers. EDUARDO SHAW, CIH, CSP, is the head of Occupational Health and Safety for Latin America at Ericsson, based in Panama. He can be reached via email. Acknowledgement: The Synergist thanks LCDR N. Cody Schaal,
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