
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

SAFEE OPERAATING PRROCEDURRE 
PIRANHHA SOLUTTION 

Introductionn 

AA piranha soolution is useed to removee organic ressidues from substrates. Two types oof solutions 

aare used. Thhe most commmon is the aacid piranha: a 3:1 mixtuure of conceentrated sulfuuric acid 

((H2SO4) withh hydrogen pperoxide (H2OO2). Also used is the baase piranha: a 3:1 mixturre of 

aammonium hhydroxide (NNH4OH) with hydrogen peroxide (H2OO2). 

SSpecial Authorization RRequired 

PPiranha soluutions are VEERY DANGEEROUS! Do not attempt t to mix and use piranhaa solutions 

wwithout trainiing and instrruction. 

AAny users who want to uuse Piranha solutions must be qualiified and traiined by Principle 
Investigator/Designated Staff 

aand the trainning documented . No exxceptions. 

AAny accidentt regarding tthe use of Piranha solutiions must bee reported wwithout delayy to EH&S 

aand the lab mmanager. 

HHazards 

NNational Firee Protection Association (NFPA) Hazzard Ratingss: 

Sulfuric Acid 
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Reactivity 2 
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Hydroogen Peroxide 

Health 4 
Flammabi 
Reactivity 
Special Ha 

lity 0 
1 

azard Oxidizzer 

Ammmonium Hydrroxide 

Health 3 
Flammabi 
Reactivity 
Special Ha 

lity 0 
1 

azard

AAll are equallly dangerouus when hot, although the reaction inn the acid piranha is selff-starting 

wwhereas the base piranhha must be hheated to 600 degrees beefore the reaaction beginss. 

TThere are many conditioons which will cause the reaction to aaccelerate oout of control. "Out of 

ccontrol" can mean anything from thee piranha foaaming out of its bin and oon the deck,, to an 

eexplosion witth a huge shhock wave inncluding glovve and acid--gown shreddding glass ssharps. 

PPiranha's burn (oxidize) organic commpounds. If yyou provide sufficient fueel for them ((i.e. 

pphotoresist, IPA), they wwill generate enormous qquantities of heat and gaas. 

PPersonal Prrotective Eqquipment 

1. The handling oof Piranha soolutions requuires special protection equipment in addition too 

the sttandard labooratory clothing (lab coat), gloves, protective eyeewear, and leather 

shoess. 

2. The additional protective eequipment inncludes: a fuull face shieldd, heavy dutty rubber glooves 

(reguular Nitrile glooves will nott provide suffficient proteection), as well as an aciid apron to 

wear on top of the lab coat. 
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3. Legs must be covered (noo shorts). 

4. Leather shoes are stronglyy recommennded. Open ttoed shoes aare strictly foorbidden. 

PPiranha Solution Handling 

PPiranha soluutions, as weell as any corrosive or haazardous substances, caan only be uused during 

ooperational hhours and reequires at all time the preesence of a second knoowledgeable user (buddyy 
ssystem). 

CContainers uused during tthe experimeent must be very clearlyy labeled with the words “Piranha Soolution” 
aand the components andd percentagees of the mixxture. 

AA warning sign, visible by any user wworking undeer the fume hood, must be posted aat all times too 

indicate that the solutionn contains a Piranha mixxture. 

MMix the soluttion in the hoood with the sash betweeen you and the solutionn. Wear the ffull 

pprotection. 

PPiranha soluution is very eenergetic annd potentiallyy explosive. It is very likeely to becomme hot, moree 

than 100 deggrees C. Hanndle with extreme cautioon. When prreparing the piranha soluution, alwayss add 
the peroxide to the acid. 

LLeave the hoot piranha soolution in an open container until coool (a minimuum 90 minutees). Never sstore hot 
ppiranha soluttions. 

PPiranha storeed in a closeed containerr without suffficient time tto cool couldd likely exploode. 

AAdding any aacids or bases to piranha or spraying it with watter will accelerate the reaction. This 

includes matterials such as Photoressist, which is a strong baase. 

MMixing hot piiranha with oorganic compounds suc e, photoresist, isopropyl ndh as acetone l alcohol, an 

nnylon may caause an expplosion. 

3 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DDo not store wash bottlees containingg organic commpounds onn the fume hhood deck with piranha 

ssolutions. 

PPiranha Wasste Disposaal 

TThe primary hazard fromm storage off piranha waste is the pootential for gas generatioon and over 

ppressurizatioon of the conntainer whenn the solutionn is still hot. If you store a hot solutioon in an air 

tight containeer, it will expplode! 

TTherefore, prior to storing the piranhha waste soluution, it musst be left in aan open conttainer in 

oorder to cooll down for a minimum off 15 minutes. It is your reesponsibilityy to make sure that the 

oopen containner is very cllearly labeled and left in a safe areaa for overnighht cool downn. 

SSigns alerting anyone off the danger MUST be conspicuouslly posted. Inncluding: 

Do Not Touch 

Pirannha Solution 

Absoolutely NO UUnauthorizeed Personneel 

OOnce cooledd down, the ssolution can be transferrred into a cloosed containner for wastee 

sstorage. Thee container mmust be veryy clearly labeeled with thee solution naame and commposition and 

mmust includee VERY VISIBLE warning signs not tto add any oother chemiccal componeents including 

wwater to the waste. 

EEmergency Response 

In case of larrge exposure, the victimm should be rremoved from the contaminated areea, placed 

uunder a safeety shower wwhile emergeency personnnel are contaacted (Dial 22-3003). 

AAll contaminated clothingg should be removed immmediately wwith appropriiate gloves aand safely 

ddiscarded. 

In case of coontact with thhe skin, the aaffected area must be immmediately rrinsed with large 

aamounts of wwater for at least 15 min. 
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In case of coontact with thhe eye, irrigaate the eye ffor at least 330 minutes, kkeeping the eyelids apart 

aand away froom eyeballs during irrigaation. Place iice pack on eyes until emergency trreatment. 

In case of inhhalation, it mmay irritate thhe respiratorry tract. Connscious perssons should be assisted 

to an area wwith fresh, uncontaminateed air. Seek medical atteention in thee event of resspiratory 

irritation, couugh, or tightnness in the cchest. Sympttoms may bee delayed. 

SSpill Response 

UUse extremee caution. Alwways wear ppersonal prootective equipment whilee cleaning a spill. 

BBecause of tthe vigorous action of soodium bicarbbonate as ann acid neutraalizer, avoid spatter, andd 

bbreathing nooxious fumess generated by neutralization. Evacuuate as neceessary until nneutralizatioon 

rreaction commpletes. 

・ Neeutralize withh sodium biccarbonate. 

・ Abbsorb with ann inert material (vermicuulite, dry sannd, oil-sorb, oor kitty litter)). 

SSupply and Storage 

DDo not store piranha. Mixx fresh soluttion for eachh use. Excesss solutions should be disposed as 

eexplained in Piranha Waaste Disposaal. 
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