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Mtuxokn epyacio tou ¢pottnty Moupatidn Mavayuwwtn

H mtuxlakn autr) epyacia Kol n evacxoAnon Hou UE TO OVTIKELUEVO TWV TUTIWHEVWY
KUKAWHATWV EEKLVNOE LETA QTTO TOPOTPUVOHN TOU KOBNyNTH Tou TURRatog MixaAn
KilnpoyAou aAAd KoL LETA QTTO TTPOCWTTILKO OU evOLadEPOV TPOG TA NAEKTPOVIKA
KUKAWHLOTO YEVLKOTEPQL. ATIO TIAAALOTEPQ UTIPXE EPYACTHPLO KATOOKEUAG TUTIWUEVWY
KUKAwpATwV oto TEI ,to omoio opwg pExpL Kat teAevtaia dev tav oe Asttoupyia. Mag
dwBnke n eukatpia Aowrtdv am'tov k. Ki{poyAou va oTHCOULE o TNV apXr) TO EPYACTHPLO
KQlL TIEPALTEPW VOL ETOLUACOUE '0bnyou¢' ol omoiol Ba kateuBUvouv onolovénmote BeAnoeL
VA KATAOKEVAOEL Kol (51o¢ PCB MAQKETEC OTO VEO EPYOTAPLO TIAEOV TOU TUAHATOGC. To
OTHOLUO AOLTIOV TOU EpYAOTNPLOU £YLVE OE CUVEPYAOLO HE TOUG cUVASEADOUC oV
Koupaplavo MixaAn kot Tootakn XapaAaprmo. Kat ot Tpeig pag os autn tn Stadikacia ,mépa
QIO OTL AOXOANONKOUE EVEPYA LE T TIELPALATA TIOU SLEVEPYNONKAV OTO EPYOOTAPLO HEXPL
va BpoUE TN cwotr cuvtayn TUMWoNG KUKAWUATWY, elYape Kal Stakpltolg poAouc. Eyw wg
HLNXOVLKOC OXESL0ONE TWV TUNIWHEVWV KUKAWUATWY, 0 Koupaplavog MxaAng wg LNXoVLKOG
KQTAOKEUWV KAl 0 TOOTAKNG XAPAAAUTOC WG LNXAVIKOG EPOpUOywV. ITNV mapolaoa AoLtov
TITUXLOKE €PYOOLO TTEPQL OTTO TNV YEVLKOTEPN TIAPOUGLACN TOU EPYAOTNPLOU KO TNG OANG
Stadikaociag Twy mepapatwy Ba eMKeEVTPWOwW we €L To MAeloTwY otnVv oxediaon Twv
mAakeTwv PCB.

H oxediloon twv KUKAWUATWY Ttpaypatomnodnke péow software tng EAGLE (v 5.1 & v 8.6.0)
Kall N ouyypadn tng mruxlaknc pEow OpenOffice 4.1.4 .
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O&Aw va euxapLlotnow Toug cuvadéddoug pou Koupaplavo MixaAn kot XapaAapmno
TooTAKN yLO TNV CUVEPYOOLO TIAVW OTA TIELPALOTO TIOU TIPAyLATOToL OnKav.

Ertiong va euxaplotriow tov cuvadeldo Toeenn Ztedpavo yia Tnv moAuTiun Borbesla Tou
KOl VOL TOU €UXNBW OTL KAAUTEPO yLa TO HEANOV.

TéAog BéAw Babutata va euxaplotiow Tov kKabnyntA pag KwnpoyAou MuyaAn yla tnv
wBnon mou pou €6woe MPOCWTILKA VoL AoXOANOwW HE TO OVTIKEIUEVO OAAA KLl YLaL TO OTL
HETA arto TO00 KaLpO oV EEKIVOaE TNV TITUXLAKH TTOTE SV OTAUATNOE va pog BonBaest
Kal va oG kaBodnyel.
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KEDAAAIO 1: PCB — NMAAKETA TYNMQMENOY KYKAQMATOZ
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PCB, printed circuit board 1} eAAnvioTti MAAKETO TUTTWHEVOU KUKAWMOTOG ELVOL N TIAQKETA N
omola XpnoLoToLeiTal yla va YIveTal 1o eUKoAn N SLacuvOean NAEKTPOVIKWY OTOLXELWV
KaBwc avti kKaAwbSiwv yiveTal wg €L To TTAEIOTOV XpON OYWYLHLWY 'LOVOTIATIWY' TIAVW 0TNV
mAakéta. OL MAaketeg PCB pumopoUv va €xouv amo éva wg Kot TToAAamAd emntineda.

lotoplkd AdN Ao TLG APXEG TOU TEPACEVOU LWV EXOUE TLE TIPWTEG TTAAKETEG
TUTIWHEVWY KUKAWHATWY OL OTIOLEG YivovTav oTo XEPL TtAvw o€ l8KA GUAAA TaL oTtola oTN
OUVEXELA XPNOLUOTIOLOUVTAY YLa TNV Ttapaywyn TG MAAKETAC. ZAUEPO XPNOLUOTIOLOUVTaL
Sladopa AoyLlopLka yio tTnv oxedlaon toug aAla kat toAlot StadopeTikol TpomoL yLla tnv

TUTIWON TOUG.

Ixnua 1.1

Itnv napanavw pwrtoypadia mapovaoialovral mAaketeg PCB ou oxediaotnkav péow EAGLE kat
TUTIWONKAV OTO EPYACTHPLO YLO TNV TTTUXLAKNA £pyacia Tou cuvadeAdou MalalAl Xaodv, xwplig va €Xoupe
gekvnoel akopa tn Sltadkaoia TnG amoxaAkwong Toug.
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KEDAAAIO 2: Autodesk EAGLE
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H oxedilaon twv MAAKETWVY EYLVE LECW TOU MpoypAppatog EAGLE 5.1 . Méow tou software
elvat duvartn n dnuloupylia t6oo Tou KUKAWHOTIKOU Staypappatog (Schematic Editor) 6co
Kal tng Soung tng mAaketag (Layout Editor).

To ouykekplpévo meptBariov oxediaonc kukhodopetl

o€ 3 ekb0OoseLC:

EmtayyeApatikn €kdoon E A( I E

FeEViKQ

Ixnua 2.1
e péylotn emipavela oxediaong 64x64 (vtoeg
e avaiuon 1/10.000 mm
® MAEyHa o€ mm 1 (VTOEC
o LEXPL 255 enimeda , xpwpata kaBopllopeva armod Tov Xprotn
e apxeia evtoAwv (script files)
e Eloaywyn 1 e€aywyn 6edopévwy otn popdn tng y\wooog C
e ArtAn} 610pBwaon BLBALOONKWY
e Anuoupyla mpoowriikwv BLPALoBnKwv
e EUKOAN Snuoupyla VEWV MakETwy amnod onotadnmote BLBALOOAKN
® EAcUOepn mepLoTpodn] TWV LETAPANTWY TWV TTAKETWV
e Auvatotnta avalitnong BLBALOBNKNC pe e€EAlyHEVO UNXOVIOUO avalTNONG

e Texvoloylkn urmtootnpLén (m.x. 74L00, 74LS00 k.a)

11
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* EUKOAOC OPLOUOG OVOLLOTIOUEVWY TIEPLYPOUUATWY OXESLOONG

* EAcUOepa mpoodlopllopeveg LOLOTNTEC , EPAPUOCLIUEG OE CUOKEVEG BLBALOBNKWV

KalL 0TOL KUKAWHOTLKA Staypappata Kot tn Sopr) MAAKETWY

e Evowpatwpévn Aettoupyia e€aywyng dedopévwy oe popodn PDF

e Auvatotnta e€aywyng os apxeia ypadikwv (BMP, TIF..)

e E€060¢ mapaywyng ypadnUATWY KoL KATAOKEUT TOUG Kol EAEYXOG LEOW EMEEEPYAOTH
CAM

* EKTUTIWOELG HEOW TWV 08NYWV EKTUTIWONG TOU AELTOUPYLIKOU CUCTAHUOTOC UE
duvatdtnTa MPOEMIOKOTNONG TNG EKTUTIWONG

e Anuwoupyia Aiotag e€optnUatwy pe utootnpLEn Baong Sedopévwy

e AuvVaTOTNTO APEONC LETATOTILONG KOL ELOAYWYNG OTOV TIivaKa EAEYXOU

* MevoU OUOXETLONG LLE EVTOAEG TIPOCAPUOCUEVEG OTO AVTIKELHEVA , SLaBETLUECG O OAa TaL
QVTIKELPEVA HE TO TATNMO TOU §€€LOU TTANKTPOU TOU TTOVTLKLOU

* MNpoomnéAaon kot S1opOwon ELOTATWV LECW TOU LEVOU CUCXETLONG

e Autopatn Asttoupyia avtiypadwv acpaieiog

Layout Editor

* M\npn¢g duvatotnta SMD
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e Yrtootnplen "tupAwv” kat “Bappévwv”’ dtadpopwv

* [epLoTPOPr AVTIKELLEVWV OE TUXALEG YWVIEC

e AuvaTtotnta KAELOWHOTOC TNG BE0NG OVTIKELUEVWV

e TomoB€tnon KelLEVwY o€ omoladnmote kateuBuvon

® AUVOLKOC UTTOAOYLOHOG TWV YPOAUMWY CAHOTOC KATtd tn Stadikaoia tng Snuloupylag
Stadpopwv

e Jxeblaon KaVaALWV PE KOUTTUAEC YWVIEG, OTIOLAOSTIOTE AKTIVOG

e OnAuKwpOTA yla EEOUAAUVON TWV EVOUPUOTWY CUVOETUWV

e Kavoveg eAéyxou oxedlaong yia tig SopeG MAaKeTwy (m.X. EAeyxog emkaAUPewV ,
HETPNON OTWV KAl KOVOALWV)

e XUteuon xaAkoU

* YtootAPLEN TwV HETAPANTWV TTAPAUETPWYV TIAKETOU

* [AWOCA TIPOYPOUUATIONOU, EAEUOEPN OTO XPROTN YLa Ttapaywyn SeSopévwy yla
pnxaviuota oxediaong anoxaAkwong mMAAKETWY Kal AAAEG popdec dedopévwv

* E€060¢ Blopnxavikwyv SeoUEVWV YL EKTUTIWTEC Kal pnxavnuata oxedlaong pe

eneepyaot) CAM

Schematic Editor (KukAwpatiko dtaypappa)

* MéxpL 999 dpUANa ava Staypappo
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Mtuxokn epyacio tou ¢pottnty Moupatidn Mavayuwwtn

* [1poEMLOKOTINGN TOU LkovLidiou GUAAWY

e Tagwounon twv GUAAWV UE amAn PETaKivnon

e Autopatn dnulovpyla onUelwv emadrc yLo TTOPATIOUTES

e ATtAR avtlypadr otoxeiwyv

* AVTIKATAOTOON OTOLXELWV XWPLE ATWAELX CUOXETLONG METAEL TNG TTAOKETAC KOl
TOU SLaypapuaToq

® JUVEXNC AAANAOEVNUEPWON TOU KUKAWMATIKOU SLOYPAUHOTOC KoL TNG TIAAKETOLG
e AUTOMOTN TTOPAYWYH TNG TTAQKETOG

e AUTOMOTN TTOPAYWYH TWV CNUATWV EAEyxou Kal Tpododoaciag

¢ EAeyxo “nAektpkwv” kavovwv (ERC)

Baowkn Ekéoon
OL akoAouBol meploplopot Loxvouv yla T Baoikn €kdoon wg pog Toug Layout kat
Schematic Editors:

e H meployn layout meplopiletal og €va péyloto 160 x100 mm. EEw amo autn tnv meploxn
Sev eival Suvato va tomoBetnBoUv MaKkETA KoL val oXeSLACTOUV GAMOTA.

e EmtpEnetal Evag PEYLOTOC aplOUOG 4 OTPWHATWY .

* To KUKAWHATIKO Staypappa propel va mepthapBavel €wg kat 99 puAAa.

AnAn Ekdoon (Freeware)
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OL akoAouBol meploplopot Loxvouv yia tnv anAni ékdoon tou EAGLE, n omolia givat
SLaBéoun wg freeware:

e H meploxn tng mAaketag neplopiletat oe 100x80 mm. E€w amo auvtr) tnv eploxn Sev eivat
Sduvatod va tonoBetnBouv MaKETA Kal va oXeESLAOTOUV OrjHaTa.

e Movo U0 otpwiata Uropolv va xpnotponotnfouv

e Eva KUKAWPOTIKO Slaypappa propel va amoteAeital povo amnod eva ¢uAlo

Eyw xpnotpomnoinoa tnv anAn €ékdoon (freeware).
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KEDAAAIO 3: ZXEAIAZH NMAAKETQN

16
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‘Exovtag ekivroel To Eagle avoiyet o mivakag eAéyxou (control panel) amo tov onoio
UTTOPOU UE VA SNULOUPYNOOUUE, POPTWOOUHE 1 VO aloBnKEVUOOUUE projects.

E Control Panet - ChUsers\koufa\Documents\eagie'\first_project\Audio Ampdifier LM3386 - EAGLE 86.0 free [OFFLINE] - O >

| File View Options Window Help

Panos Mousnds ¥

Neme
Documentation
Libraries
Design Blocks
Design Rules
User Language Programs
Sanpts
CAM Jobs
v Projects
v W eagle
£ booster
v @ first_project
v E Audio Amplifier LM386
P Audio amphfer sc

B examples

< >

CAUsers\koufa\Documents\eagle\first_project\Audio Amplifier LM386

Ixnua 3.1

To control panel Tou Eagle

ApxLka atwvtag oto File etudéyoupe New - Project kal otnv devdpoeldn amelkovion Tou
Tiivako eAeéyxou Ba epudaviotel o pakeAog Tou project mou EeKVALLE VAL UAOTIOL|COUE.
Quowka ovopaloupe KataAANAwG Tov KaBe pakelo yla va yvwpilou e mold apyeia
TLEPLEXEL. ZTNV TTOPATIAVW ELKOVA £XW SNULOUPYNOEL Eva KoilvoupLo project pe évopa Audio
Amplifier LM386.

\

~
-

<~ Schematic Editor

‘
7’
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AdoU dnULoUPYROOUUE KOl OVOUAGOULE TO KaLVOUPLO pog project kataAAnAwg ratdpe Seél
KALK Ttavw oto ¢pakeAo Kal pPeTd atape New - Schematic kal dnpLoupyeitol ouTOMOTA TO
KUKAWHOTLKO oG SLAypappa yio TNV MAAKETO TTou BEAOUE va oXESLACOUE.

2tov Schematic Editor yivetal n apyikr oxedioon Tou project pag Kat n €mAoyr Twv
KATAAANAWV OTOLXELWV TTOU Ba XPNGOLUOTIOL|COUE OVAAOYQ LE TO TL BEAoUHE akpLBwE va
oxedlaooupe. Kavovtag KALK oTtnv aplotepr) otAn tou editor oto kouuni Add avolyouv ot
BLBALoBNKeG Tou Eagle kat OAa Ta oTolxela ovu gival StabEotpa yia va TomoBETHCOUE OTO

Slaypapud pog.

IxAua 3.2

To kouurmi Add tou editor. Ao edw PBpiokoupe omolodnmote otolxelo BEAOUUE VO XPNOLUOTIOL OOV E

KaAo eival apyikd va tornoBetol e mepilypappa (frame) kabwg auto Ba 'opilel’ To xwpo
Tiou Ba xpnotuomnoljoou e Kol Ba Swoel popdn oto Staypappa. Omote YUnopoU e va
Kavoupe avalntnon ypadovtag frame kat va pog ByaAet moAAd StadopeTikd mepLypAppoTa
HE SLadOpPETIKA EYEDN yLa VA XPNOLUOTIOW)COUME. Mol TG SIKEG HOG TIAAKETES EVAL
nieplypoppa A4 gival UTIEP APKETO.

‘HpBe mAeodv n wpa va apxicoupe va tonoBeTtoV e Ta oTolKela pag. Méow tng emAoyng Add
Kall kavovtag avalntnon (search) pmopoupe va BplokouUe Kal va TOTTOBETOUUE TOL UALKA
Tiou BEAou e kABe dopd OTIWG TTY. OVTLOTACELG ,TIUKVWTEC KATL.

18
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|
| ¥ AaDD ?
HNarmne Descnipbon H
R-EU_D411/3V 0411y
R-EU_D41192 041112
R-EL0411/15 041915 G$1 SRIAME
R-EL_D414/5V 0414V — B U H
R-EU_D414/15 0414715 VALUE T —
R-EU_D613/5Y POG13V
R-EU_0613/15 PO613/15
. <9 Al g —e
R-EU_0617/5V ge17v e
R-EL_0B17/17 06177 R-(U_ (Version 14) ~
R-EV_D617/22 0617722
> RESISTOR, Eoropean symbel
R-EV_0817/7V PO 7V
R-EU_D817/22 pOBIY22 Package: 0411/15 (Version 1)
R-EU_0Q922/22 0922/22 RESISTOR
R-EU 0922V pa22y type 0411, orid 15 mm
R-EU_01005 RO005 : ’ o
R-EU_1812X7R 1812XTR 30 Package: 0411/15 (Verson 1 v
R-EU_MO03D5 MD805 Attribute Value
~ | R-EU_ M1206 MI206 |SPICEPREFIX R
R-EL_M1406 M1406
R-EU_M2012 M202 S

Flrads [Flsmias [ Descrption [7] Pravew
Search D o
Attributes D

Open Libeary Manager Cancel

IxAua 3.3

Emidoyn Twv otoxelwv.

Adou Bpolpue OAa ta otolxeia ou XPELalOPAOTE KoL T TOTTOOETACOUE 0TO SLAYPALLLAL
uall pe yewuwoelg alAa kot tpododoaoia, xpnolpomnoloU e Ta epyaleia tou Bplokovtal otnv
mAatvr) otAAn tou editor yla va eme€epyaoTOUE Ta UALKA Hag (Ovoua, TLUA KATT).
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New value for R1:

1.3

(AN}
S i
A 5 i
<
[M386N-3
Lol i,
T ca] =T
GND

G)y
-—
O
o
—
O

('
5
o
o
™~
-

Ixnua 3.4

AN\aZovtag T otnv avtiotaon R1.
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O o
=
, , -~
Xpnowa epyaleia: .
1--3* o:o
e move 4 D
e group S
oW &
e copy/paste s
C- axm
e add (o6 4
e value .— =
o ‘
e name Ll
E 2 i."‘E
o text
S Mk
o ——
m
)
- a8
T B
i1 11
o 4
Ixnua 3.5

Ewovidia tou editor.

To enodpevo pog Brpa Ba eivatl n cwoth ouvéeon OAWV Twv oToLXElwV PeETAEL TOUC.

Me to epyalAeio wire oA oKANPWVOULE OAEC TIG CUVOEDELG.
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b?‘ INL C3
@ » ..é L|-l ]
2T VCC
g0 " IClﬂ\ e
EE S 3 Iy Nal i — ((3
Zfios | 5 O ‘a .
2g - A | Ti3sen-3 2 ol
ﬂﬂ 1™~ J:JUO “od .
P4 ‘Tl Cﬁ —O
N (-
o —
10nF
~N i — 5 -
GND  ¢7 i GND
a1
Ixnua 3.6

Evwoelg Twv otolyeiwv pe tnv enthoyn Wire.

Av KATou €XoUpE KAVEL AAB0C ,XpnoLUoToLOvVTaG To pyaleio delete pmopoUpe va
Sltaypaoupe Tn oUVEEDN KAl VoL KAVOULLE KavoupLa.

Me 1o epyaleio move pmopoU e va aANG&oupe B€on ota UALKA pag.

3’2 ERC — Electrical Rule Check
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Me 1o ToU OAOKANPWOOUUE TO SLAYPAUMA LG KAVOULLE TIAVTOTE TOV NAEKTPLKO EAEYXO yLa
va elpaocte olyoupol mwg v Exoupe KAVEL TO omoLodnmote AdBog oto oXESLO Hag.

O £AeyX0C QUTOC YIVETOL TTATWVTOC TO KITPLVO TPlywvo oTnv apLoTtepr) oTHAN TwV EpyaAsiwv
HOG Kol pag epdavilel ta Aadn pag aAAd Kat Tig tpoeldomolnoelg (T.x av dev BAAOUPE TIUN
o€ kanola avtiotaon). Ta Aabn npémnetl mavrote va ta SLopOwvoule.

Otav eipoote olyoupol OTL Elval cwoTo TO SLAYPAUUA HaC TIPOXWPAKE oTn oxedlaon tng
PCB m\akétac pag péow tou Layout Editor tou Eagle matwvtag tnv ermthoyn Generate/switch

to board.

File Edt Draw View Tools Library Options Window Help
FREE (Uil BEAGAAa - 0. 0 [P (@l
'3
ﬂ @. = g Oenerate/switch to board |
P 8 x [0.0Snch.(z.QS 5.50) |
n, e
LR} .
3 -
* ‘
b & D -
Al <
:-' O
or B -
- B —
! € )— " . -

IxAua 3.7

H ermtloyn Generate/switch to board pag petadépst oto neptBarlov tng mMAAKETAC.

3’z Layout Editor

23
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Kavovtag kAk otnv emiiloyny Generate/switch to board petadepduacte og €va Alyo
Slapopetikd meptBaiiov, auto tou Layout Editor.

File Edit Draw View Tools Library Options Window Help

FRS® P MER CQQQEQ O | | (5lp 253 ) (B 56 |
353
© + 10.05 inch (1.25 1.50) [

R = »] B 2
i

§ S

Cemo!l. A=n0
-3

v T
.....

IxAua 3.8

Layout editor. E6w tomoBetoupe ta otolxelia otic O€oelg mou BEAoUUe.

Y10 6kl uépog tou layout editor epdaviletal n MAAKETO HOAC KOl OTO ApPLOTEPO OAA T UALKA
TIou B€AoUE va KOAACOUKE TTAVW oTnV MAAKETA. Mo va puBuiooupe To péyebocg tng
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Mtuxokn epyacio tou ¢pottnty Moupatidn Mavayuwwtn

TIAOKETAC KAVOUE S€EL KALK TTAVW TNG KAl LETA KALK OTO properties Kal tnv opi{oUUE TT.X
50x50mm. MrmnopoUpe va SOUAEVOUUE Kal UE (VTOEG OV TO TIPOTLUOUE. MPpOCWTLKA OA Ta
oX€6La Ta £XW KAVEL 0ANAOVTOG TNV EMAOYN O€ mm Kol TomoBetwvtog grid i aAAWG
TAEyua ,0ANalovtag kaBe popad to pEyeBOC Tou KABE KEALOU, yla vo TOMOOETOU UE UE
HeyaAutepn akpifela Ta UALKA pOG.

Me To Tou ta tomoBeTricou e BAETIETE OTL ATTO POVO TOU TO MPOYPAUUA Hag SELXVEL TTOU
TPEMEL VA Y(VOUV 0L CUVOEDELG LE TOUC aywyoUC.

IxAua 3.9

Ot ouvdéoelg otov layout editor epdavilovtal péveg Toug.
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Mtuxokn epyacio tou ¢pottnty Moupatidn Mavayuwwtn

3’2 Routing

To mé onuavtko epyaleio otov layout editor swvat to Route. Me KAk
Kal “drag” UmopoU e va OXESLACOUE TOUG OywYLHoUC Stadpopoug
TIAVW OTNV TTAQKETA.

1
|
|
|
|

Ixnua 3.10

“Routing” otov layout editor.

Itnv dwpeav €kdoon tou Eagle mou XpnNoOLUOTIOLOUHE PTTOPOUUE VO OXESLACOUE HEXPL KOl

U0 CTPWHATA AYWYLHWY OyWYWV. TOo TIPWTO CTPWHA ELVOL XPWHOTOC UITAE EVW TO SeUTEPO
KOKKLVOU XPWHOTOG. 2TLG OTTAEG TTAOKETEG TIOU EUELG OEAOULE VOl OXESLACOUUE ,EVO OTPWHA
HoG elval apKeTo.

KEDAAAIO 4: Project Guitar/Bass booster
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Kata tn S1apKela TwV MELPAUATWY HOC OTO EPYAOTIPLO AoXOANONKOLE KAl HE EVa [LivL
project, TNV KOTOLOKEUH EVOC TUTTWHEVOU KUKAWMATOC TTou Ba emtnpéale Tov NXOo MLag
NAEKTPLKNC KLBAPAC 1 UIACOU.

MapakATw MoPoUoLAlETAL TO NAEKTPOVIKO O0XESLO, TO SLaypappo péow tou Eagle aAAd kal n
TEALKN popdr) TNG TAAKETAG TIPLV TLG KOAANOELG.

?9\-"
ﬁ]2M2

i 1200 TLO71 it
n “ 3 or eqyvit. 10U
Tl M N #|
: of 4 I
1
- M2
rMRp [] Sad DUt
L 10K lin
Tz 10u
I+ R1 R2
Il el 55,
100k 220K
Ixnua 4.1

HAgktpoviko ox€dlo
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Guitar/Bass Booster o,

Ixnua 4.2  Aldypappa HETA oo
enefepyaoio pe tov layout editor tou Eagle.

Ixnua 4.3
H TAQKETO LOLG ETOLUN VLA TLG

KOAANOELG TWV UALKWV.
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KEDAAAIO 5: EFTKATAZTAZH MONAAAZ — 2YNTATH - MPOAIATPADEZ

2to TEl mpoumpxe EpyaoTAPLO KATAOKEUNG MAAKETWY PCB aAAd ixe amaflwOel kal dev
Ato TAEOV €EOTTALOUEVO -EKTOC aro tov BaAapo tng unteplwdoug €kBeong(UV), Evav
AslovThipa KoL Evav KOPTN IAyKou- oToTe mopayyeilape e €€oda tou kabnyntr pog eva
uikpodparmavo tumou Dremel , éva TLOTOAL Beppol a€pa, ayopAoape OAQ T XNHLKA TTOU
xpelalopootay Kal TG pwToeualodnTeg MAAKETEC KAl EEKLVOAUE TO TIELPALATA YLO VO
BpoUue TNV KATAAANAN cuvtayn yla tnv opBotepn Ko ToXUTEPN TUTIWON TIAOKETWV.

IxAua 5.1

Oalapog urteptwdoug €kBeong (UV) pe evdeieig LED kat PpndLako xpovoueTpo.

29



Mtuxokn epyacio tou ¢pottnty Moupatidn Mavayuwwtn

IxAua 5.2

Mkpodparmavo turnou Dremel kat k6$TNG MAYKOU.
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Ixnua 5.3

Ixnua 5.4

Kavotiky 068a (NaOH), tpiydwplouxog oidnpog (FeCL3), amioviopévo vepo, ACETOV.
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Zuvtayn

META amo apKETA MEPAOTO KATAAREAE oTnV LOAVIKN cuvTtayr n omnola gival n €ENG:

1. Apykn €kBeon og untepLwdn aktwoBolia (UV)

TomoBETnon TnN¢ MAAKETAC KATW arod uneplwdn aktwvoforia (UV) pall pe tn paoka,
via 30 sec.

IEHL micro

IxAua 5.5

‘ExBeon otov BaAapo gpdavionc mhaketwy yla 30sec.
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2. Adaipson photoresist

Baloupe tnv mAaketa péoa o€ kavotikn 0o0da (NaOH) yia 60 sec, péxpt va
adatpebel to photoresist mou dev kaAumtotav ano tnv paocka. Oco Stapkel auth n
Stadkaoia, katd mpotipnon avadeUoUE TO XNHLKO yLa TaxUTEPO anotéAeopa. (O
EKTILWHIEVOC XPOVOC Ttou Sivete mLo mavw, eival xwplg avadeuon). ZemAévou e TV

TIAOKETA LLE OTILOVIOUEVO VEPO.

Ixnua 5.6

Xprion KauoTikng codag yla 60sec péxpt va adatpebel to photoresist.
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IxAua 5.7

KaBaplopog tng mAAKETAG LUE ATILOVIOUEVO VEPO.

3. ArtoyaAkwon

TomoBetoU e TNV MAAKETA pEoa o€ Soxelo pHe TpyAwpLovxo oidnpo (FeCl3) yia
nepimou 60 mins. ZEMAEVOUE TNV TTAOKETA LLE OTILOVIOUEVO VEPO.
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el
Ixnua 5.8

META TNV amoxXAAKWaon, oL TTAAKETEC LG ETOLUEG VLA TNV ETUKACOITEPWOTN KAl TLG KOAANOELG TWV UALKWV.

4. ETUKOQOOLTEPWON

Maipvoupe TNV MAAKETA adoU TNV TPUTIOOUUE KAl TNV AAOLPOULE LE TTACTO TTIOU TIEPLEXEL
97% kaooitepo kot 3% XaAKO, EmeLta TN Bepuaivou e Le TO TLOTOAL Bgpuol agpa yLa
niepimou 60sec Kal HETA EEMAEVOULE LE QTILOVIOUEVO VEPO HEXPL VA HUYEL OAO TO UALKO.
KaBapiloupe pe aoetov.

H mAakéta pog A€oV lval €TOLUN yLa va yYivouv ol KOAANGCELG TwV OTOLXELWV.
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IxAua 5.9

H mMAQKETA HETA TNV ETUKOOCLTEPWON.

Mavw otov XaAKO TTAEOV UTTAPXEL LA OTPWON KOLOGITEPOU yla tpootacia amo SltaBpwoelg.
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Npodiaypadég oxediaong

Ma va 'Byel' n ouvtayn npayuatonolioapue aAemdAANAa TELPAUATA ATIO TO OTola
kataAn&ape kot otig podlaypadég oxedloong Twv MAAKETWY UAG. TIG CUYKEKPLUEVES
nipodlaypadEg Oa mpeEmeL va TnPeL OOLOGONTIOTE XPNOLUOTIOLEL TO EPYOOTAPLO VLA VA EXEL
TOL CWOTA ATIOTEAECUATA OTLE TUTIWOELG TWV TTAOKETWV:

Tunog kat mpodlaypadég mAdkeTac: Dwrtocvuaiodntn mAakéta PCB S1a0TA0EWC
100x160mm ,mtaxo¢ mAakeTag 1.5mm, maxog pwrtosvaiodntou VALKOU 35um
EUpog MAATOUC VPO UUWY aywyng: oo 0.1mm

EAGxLotn anootacn PETAEY ypouuwy: 1mm

Eupog onwv dtatpnong: 0.5-3.2mm

Ixnua 5.10
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AoKLaoTikog 0dnyocg uhomoinong PCB
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KEDAANAIO 6: ZYTXPONEZ MEOOAOI KATAZKEYHZ HAEKTPONIKQN NAAKETQN

ZTNV CUYKEKPLUEVN TITUXLAKA €pyacia avadpepOUaOoTE OTNV KaTaokeun Aaketwyv PCB mavta
amno gpaottexvikn MAsupd. Ot Stadopormolroelg mou €xoupe amno pEBodo os pebodo
Bpilokovtal Kuplwg otnv “petadopd” tou oxediov pag otnv MAakeTa. OL kuplol pEBodot
elvat oL €€nc:

Yxebiaon pe poapkadopo nmhaketag PCB. H oxedlaon pe €161kd papkadopo yla
TIAOKETEG €lval pa HEBodoc mou Sev AMOTUNIWVEL HEYAAN akpiBela kot amattel
de€loteyvia. Elval pa moAv neploplopévn pEBodog.

OeppopetTadopd ToVeP. TUMWVOURE HE eKTUTIWTH laser o€ €l8LkO Xapti To ox€SL0 pag,
TOTOOETOU UE TO XAPTL TTAVW OTNV MAAKETA KOL ETIELTA LE VA OLdEpPO Beppaivoupe
TIETOVTAG TO XOPTL AVW O0TNV TIAAKETA LEXPL VAL KOAANOEL TO TOVEP TIAVW OTO XAAKO.
ATAN nEB0SOC Kal TTOAU OlKOVOULKN 0AAA eival e€apeTikd SUOKOAO va amotunwoouy
AETTEC YPOULEC.

Metaéoturia. Eivat o péBodog mou dev ouviotatal yla TNV KOTOOKEUA HLaG-6uo
TIAOKETWY aAAA yLa tapaywyn. Katd tn péBodo tng petaotumiog KaTaokeUAIOUE
Eva TeEAAPO e 8LKO Ldaopa KoL TO EPVAUE HE dwTogvaiodnTn maota, PpTidxvouue
Vv Stadavela pe to oxedLo pag kat “pwtilovtag” tnv dtadadavela madvw oto TEAAPO
dnuoupyou e to “ratpov”. Emetta amAd tonoBeToU e TO TEAAPO TTAVW OTNV TIAQKETA
Kall Tepvape pe Badn.

Quwroypadikn uEbodoc pe dwrtosvaioBntn mAaketa. Eivatl n péBodog mou
XPNOLUOTIolNoa eyw Kal €lval lowg N KaAUTtepn HEBOSOC YLl EPACLTEXVLKN XPoN.
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KEDAAAIO 7: AEATIA AEAOMENQN AZDAAEIAZ YAIKQN (MSDS)

Ji Science Lab com

Chemicals & Laboratory Equipment

Reactivity 0

Personal
Protection

Material Safety Data Sheet
Acetone MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Acetone Contact Information:

Catalog Codes: SLA3502, SLA1645, SLA3151, SLA3808 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 67-64-1 Houston, Texas 77396

RTECS: AL3150000 US Sales: 1-800-901-7247

) International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Acelone : ,
Order Oniine: SciencelLab.com

Ci#: Not applicable.
CHEMTREC (24HR Emergency Telephone), call:
Synonym: 2-propanone; Dimethyl Ketone: 1-800-424-9300

Dimethylformaldehyde; Pyroacetic Acid
International CHEMTREC, call: 1-703-527-3887
Chemical Name: Acetone

Chemical Formula: C3-H6-O

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Acetone 67-64-1 100

Toxicological Data on Ingredients: Acetone: ORAL (LD50): Acute: 5800 mg/kg [Rat]. 3000 mg/kg [Mouse]. 5340 ma/kg
[Rabbit], VAPOR (LC50): Acute: 50100 mg/m 8 hours [Rat]. 44000 mg/m 4 hours [Mouse],

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of
skin contact (permeator).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/loxin/female,
Reproductive systemftoxin/male [SUSPECTED]. The substanca is toxic to central nervous system (CNS). The substance may
be toxic to kidneys, the reproductive system, liver, skin. Repealed or prolonged exposure to the substance can produce target
organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention,

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear,

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing Is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person, Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 465°C (869°F)

Flash Points: CLOSED CUP: -20°C (-4°F). OPEN CUP: -8°C (15.8°F) (Cleveland).

Flammable Limits: LOWER: 2.6% UPPER: 12.8%

Products of Combustion: These products are carbon oxides (CO, CO2),

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat,

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not avaitable. Slightly explosive in presence of open
flames and sparks, of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Fiammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards: Vapor may travel considerable distance to source of ignition and fiash back.

Special Remarks on Explosion Hazards:

Forms explosive mixtures with hydrogen peroxide, acetic acid, nitric acid, nitric acid + sulfuric acid, chromic anydride, chromyl
chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, permonosulfuric acid, thiodiglycol +
hydrogen peroxide, potassium ter-butoxide, sulfur dichloride, 1-methyl-1,3-butadiene, bromoform, carbon, air, chloroform,
thitriazylperchiorate,

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropniate waste disposal container.

p.2
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Large Spill:

Flammabile liquid. Keep away from heal. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material, Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV, Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing, In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, acids, alkalis,

Storage:

Store In a segregated and approved area (flammables area) . Keep container in a cool, well-ventilated area. Keep container
tightly closed and sealed until ready for use. Keep away from direct sunlight and heat and avoid all possible sources of ignition
(spark or flame),

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product,

Exposure Limits:

TWA: 500 STEL: 750 (ppm) from ACGIH (TLV) [United States] TWA: 750 STEL: 1000 (ppm) from OSHA (PEL) [United
States] TWA: 500 STEL: 1000 [Austalia] TWA: 1185 STEL: 2375 (mg/m3) [Australia] TWA: 750 STEL: 1500 (ppm) [United
Kingdom (UK)] TWA: 1810 STEL: 3620 (mg/m3) [United Kingdom (UK)] TWA: 1800 STEL: 2400 from OSHA (PEL) [United
States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Fruity. Mint-like. Fragrant. Ethereal
Taste: Pungent, Sweelish

Molecular Weight: 58.08 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.
Boiling Point: 56.2°C (133.2°F)

Melting Point: -95.35 (-139.6°F)

Critical Temperature: 235°C (455°F)
Specific Gravity: 0.79 (Water = 1)

p.3
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Vapor Pressure: 24 kPa (@ 20°C)

Vapor Density: 2 (Air= 1)

Volatility: Not available.

Odor Threshold: 62 ppm

Water/Oil Dist, Coeff.: The product is more soluble in water; log(oil'water) = -0.2
lonicity (in Water): Not available,

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water, hot water,

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, ignition sources, exposure 1o moisture, air, or water, incompatible materials.
Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxlcologlcal Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 3000 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 44000 mg/m3 4 hours [Mouse).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Reproductive systemftoxinffemale, Reproductive system/toxin/male [SUSPECTED]. Causes damage to the following organs:
central nervous system (CNS). May cause damage to the following organs: kidneys, the reproductive system, liver, skin,

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact {permeator).

Special Remarks on Toxlicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May affect genetic material (mutagenicity) based on studies with yeast (S. cerevisiae), bacteria, and hamster fibroblast cells.
May cause reproductive effects (fertility) based upon animal studies. May contain trace amounts of benzene and formaldehyde
which may cancer and birth defects, Human: passes the placental barrier,

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. May be harmful if absorbed through the skin. Eyes: Causes
eye imitation, characterized by a burning sensation, redness, tearing, inflammation, and possible comeal injury, Inhalation:
Inhalation at high concentrations affects the sense organs, brain and causes respiratory tract irritation. It aiso may affect the
Central Nervous System (behavior) charactarized by dizzness, drowsiness, confusion, headache, muscle weakeness, and
possibly motor incoordination, speech abnormalities, narcotic effects and coma. Inhalation may also affect the gastrointestinal
tract (nausea, vomiting). Ingestion: May cause irritation of the digestive (gastrointestinal) tract (nausea, vomiting). It may also

p.4
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affect the Central Nevous System (behavior), characterized by depression, fatigue, excitement, stupor, coma, headache,
altered sleep time, ataxia, tremors as well at the blood, liver, and urinary system (kidney, bladder, ureter) and endocrine

system, May also have musculoskeletal effects. Chronic Potential Health Effects: Skin: May cause dermatitis, Eyes: Eye
irritation.

Section 12: Ecologlcal Information

Ecotoxicity:
Ecotoxicity in water (LC50): 5540 mg/l 96 hours [Trout]. 8300 mg/l 96 hours [Bluegill]. 7500 mg/l 96 hours [Fatthead Minnow].
0.1 ppm any hours [Water flea).

BODS and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
Identification: ; Acetone UNNA: 1080 PG: Il
Special Provisions for Transport: Not available,

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause
reproductive harm (male) which would require a waming under the statute: Benzene California prop. 65: This product contains
the following ingredients for which the State of California has found to cause birth defects which would require a warning under
the statute: Benzene California prop. 65: This product contains the following ingredients for which the State of California has
found to cause cancer which would require a warning under the statute: Benzene, Formaldehyde Connecticut hazardous
matenal survey.: Acetone lllinois toxic substances disclosure to employee act: Acetone lllinois chemical safety act: Acetone
New York release reporting list: Acetone Rhode Island RTK hazardous substances: Acetone Pennsylvania RTK: Acetone
Florida: Acetone Minnesola: Acetone Massachusetls RTK: Acetone Massachusetts spill list: Acetone New Jersey: Acetone
New Jersey spill list: Acetone Louisiana spill reporting: Acetone California List of Hazardous Substances (8 CCR 339):
Acetone TSCA 8(b) inventory: Acetone TSCA 4(a) final test rules: Acetone TSCA 8(a) IUR: Acetone

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances,

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).

p.-5
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DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. S9- Keep container in a well-ventilated place. S16- Keep away from sources of
ignition - No smoking. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice,

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator, Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:

-Material safety data sheet issued by: la Commission de la SantA® et de la SA©cuntA® du Travail du QuAGbec, -The Sigma-
Aldrich Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York
N.Y., Van Nostrand Reinold, 1987. LOLI, RTECS, HSDB databases. Other MSDSs

Other Special Considerations: Not available.
Created: 10/10/2005 08:13 PM
Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shail SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.

p.6
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Health

g Science Lab com

Chemicals & Laboratory Equipment

Reactivity 2

Personal 1
Protection

Material Safety Data Sheet

Ferric chloride MSDS
Section 1: Chemical Product and Company Identification
Product Name: Ferrnic chloride Contact Information:
Catalog Codes: SLF1675, SLF2188 Sciencelab.com, Inc.
14025 Smith Rd.
CAS#: 7705-08-0 Houston, Texas 77396
RTECS: LJ9100000 US Sales: 1-800-901-7247

) : International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Ferric chloride ) A
Order Online: Sciencel.ab.com

CI#: Not available
' CHEMTREC (24HR Emergency Telephone), call:
Synonym: 1-800-424-9300
Chemical Formula: FeCI3 International CHEMTREC, call: 1-703-527-3887
For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Ferric chioride 7705-08-0 100

Toxicological Data on Ingredients: Ferric chlonde: ORAL (LD50): Acute: 900 mg/kg [Rat]. 1278 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of ingestion, Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly
hazardous in case of skin contact (permeator). Corrosive to eyes and skin. The amount of tissue damage depends on length
of contact. Eye contact can result in corneal damage or blindness. Skin contact can produce inflammation and blistering.
Inhalation of dust will produce irritation to gastro-intestinal or respiratory tract, characterized by buming, sneezing and
coughing. Severe over-exposure can produce lung damage, choking, unconsciousness or death,

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged
exposure to the substance can produce target organs damage. Repeated exposure of the eyes to a low level of dust can
produce eye imitation. Repeated skin exposure can produce local skin destruction, or dermatitis. Repeated inhalation of dust
can produce varying degree of respiratory irritation or lung damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye cintment. Seek medical attention.

Skin Contact:

If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower, If the chemical got on the victim’s exposed skin, such

as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used, If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream, Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable,

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Not available.
Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with
a dilute solution of sodium carbonate.

Large Spill:
Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
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Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up Keep container dry, Keep away from heat. Keep away from sources of ignition. Keep away from direct sunlight
or strong incandescent light. Do not ingest. Do not breathe dust. Never add water to this product Avoid shock and friction.
Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage: Corrosive materials should be stored in a separate safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure lo airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to
avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling
this product.

Exposure Limits:
TWA: 1 CEIL: 2 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.
Odor: Not available.

Taste: Not available.

Molecular Weight: 162,21 g/mole
Color: Not available.

pH (1% soln/water): 2 [Acidic.]
Boiling Point: 316°C (600.8°F)
Melting Point: 306°C (582.8"F)
Critical Temperature: Not available.
Specific Gravity: 2.9 (Water = 1)
Vapor Pressure: Not applicable,
Vapor Density: 5.61 (Air = 1)
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
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lonicity (in Water): Not available.
Dispersion Properties: See solubility in water.
Solubility: Soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.

Incompatibility with various substances:
The product may undergo hazardous decomposition, condensation or polymerization, it may react violently with water to emit
toxic gases or it may become self-reactive under conditions of shock or increase in temperature or pressure.

Corrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity: Not available,
Special Remarks on Corrosivity: Not available,
Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion,
Toxicity to Animals: Acute oral toxicity (LD50): 900 mg/kg [Rat].
Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion, Hazardous in case of skin contact (irritant), of inhalation, Slightly hazardous in case of
skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available,
Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely, However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Section 14: Transport Information

DOT Classification: CLASS 8: Corrosive solid.
Identification: : Ferric chloride, anhydrous : UN1773 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylivania RTK: Ferric chioride Massachusetts RTK: Ferric chloride TSCA 8(b) inventory: Ferric chloride CERCLA:
Hazardous substances.: Ferric chloride

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS E: Corrosive solid. CLASS F: Dangerously reactive matenal,

DSCL (EEC): R36/38- Irritating to eyes and skin.
HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 2
Personal Protection: |
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 0
Reactivity: 2
Specific hazard:

Protective Equipment:
Gloves, Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not avallable.

Other Special Considerations: Not available.
Created: 10/08/2005 05:32 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. in no event shall Sciencelab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever ansing, even if ScienceLab.com
has been advised of the possibility of such damages.
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Health

g Science Lab com 2

Chemicals & Laboratory Equipment 0

Reactivity 0

Personal A
Protection

Material Safety Data Sheet
Water, Purified MSDS

Section 1: Chemical Product and Company Identification

Product Name: Water, Purified Contact Information:

Catalog Codes: SLP4732 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7732-18-5 Houston, Texas 77396

RTECS: ZC0110000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: Sciencelab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Water
CI#: Not available.

Synonym: Dihydrogen oxide 1-800-424-9300
Chemical Name: Water International CHEMTREC, call: 1-703-527-3887
Chemical Formula: H20 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Water 7732-18-5 100

Toxicological Data on Ingredients: Not applicable.

Section 3: Hazards Identification

Potential Acute Health Effects:

Non-corrosive for skin. Non-irritant for skin. Non-sensitizer for skin, Non-permeator by skin. Non-irritating to the eyes. Non-
hazardous in case of ingestion. Non-hazardous in case of inhalation. Non-irritant for lungs. Non-sensitizer for lungs. Non-
corrosive to the eyes. Non-corrosive for lungs.

Potential Chronic Health Effects:

Non-corrosive for skin. Non-irritant for skin, Non-sensitizer for skin. Non-permeator by skin. Non-irritating to the eyes.
Non-hazardous in case of ingestion. Non-hazardous in case of inhalation. Non-irritant for lungs. Non-sensitizer for lungs.
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.

Section 4: First Aid Measures

Eye Contact: Not applicable.
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Skin Contact: Not applicable.
Serious Skin Contact: Not available.
Inhalation: Not applicable.

Serious Inhalation: Not available,
Ingestion: Not Applicable

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable,

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable,
Explosion Hazards in Presence of Various Substances: Not Applicable
Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available,

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Section 7: Handling and Storage

Precautions: No specific safety phrase has been found applicable for this product.

Storage: Not applicable.

Section 8: Exposure Controls/Personal Protection

Engineering Controls: Not Applicable

Personal Protection: Safety glasses. Lab coat.

Personal Protection in Case of a Large Spill: Not Applicable
Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
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Odor: Odorless.

Taste: Not available.

Molecular Weight: 18.02 g/mole
Color: Colorless.

pH (1% soln/water): 7 [Neutral.]
Boiling Point: 100°C (212°F)
Melting Point: Not available,
Critical Temperature: Not available.
Specific Gravity: 1 (Water = 1)
Vapor Pressure: 2.3 kPa (@ 20°C)
Vapor Density: 0.62 (Air= 1)
Volatility: Not available,

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not applicable
Solubility: Not Applicable

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.
Corrosivity: Not available.

Special Remarks on Reactivity: Not available,

Special Remarks on Corrosivity: Not available.
Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:
LD50: [Rat] - Route: oral; Dose: > 90 mi/kg LC50: Not available,

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans:

Non-corrosive for skin. Non-irritant for skin. Non-sensitizer for skin. Non-permeator by skin. Non-hazardous in case of
ingestion. Non-hazardous in case of inhalation. Non-irritant for lungs. Non-sensitizer for lungs. Non-corrosive to the eyes. Non-
corrosive for lungs.

Special Remarks on Toxicity to Animals: Not available.
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Special Remarks on Chronic Effects on Humans: Not available.
Special Remarks on other Toxic Effects on Humans: Not available.

Section 12; Ecological Information

Ecotoxicity: Not available.
BODS and COD: Not available,
Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.
Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Water

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): Not controlied under WHMIS (Canada).

DSCL (EEC):
This product is not classified according to the EU regulations. Not applicable,

HMIS (U.S.A.):
Health Hazard: 0
Fire Hazard: 0
Reactivity: 0
Personal Protection: a
National Fire Protection Association (U.S.A.):
Health: 0
Flammability: 0
Reactivity: 0
Specific hazard:
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Protective Equipment:
Not applicable. Lab coat. Not applicable. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 06:14 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently avallable to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shail Sciencel.ab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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Health

g Science Lab com

Chemicals & Laboratory Equipment

Reactivity

Personal
Protection

Material Safety Data Sheet
Sodium hydroxide, Pellets, Reagent ACS MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium hydroxide, Pellets, Reagent ACS Contact Information:

Catalog Codes: SLS4090 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 1310-73-2 Houston, Texas 77396

RTECS: WB4900000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: Sciencelab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Sodium hydroxide
CI#: Not available.

Synonym: Caustic Soda 1-800-424-9300
Chemical Name: Sodium Hydroxide International CHEMTREC, call: 1-703-527-3887
Chemical Formula: NaOH For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Sodium hydroxide 1310-73-2 100

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,
of inhalation. The amount of tissue damage depends on length of contact. Eye contact can result in corneal damage or

blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or
respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking,

unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs. Repeated or prolonged exposure to the

substance can produce target organs damage. Repeated exposure of the eyes to a low level of dust can produce eye irritation.

Repeated skin exposure can produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying
degree of respiratory irritation or lung damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream, Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive, Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available,

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive In presence of heat.

Fire Fighting Media and Instructions: Not applicable,

Special Remarks on Fire Hazards:

sodium hydroxide + zinc metal dust causes ignition of the latter. Under proper conditions of temperature, pressure and state
of division, it can ignite or react violently with acetaldehyde, ally alcohol, allyl chloride, benzene-1,4-diol, chiorine trifluoride,
1,2 dichlorethylene, nitroethane, nitromethane, nitroparaffins, nitropropane, cinnamaldehyde, 2,2-dichloro-3,3-dimethylbutane.
Sodium hydroxide in contact with water may generate enough heat to ignite adjacent combustible materials. Phosphorous
boiled with NaOH yields mixed phosphines which may ignite spontanously in air. sodium hydroxide and cinnamaldehyde +
heat may cause ignition. Reaction with certain metals releases flammable and explosive hydrogen gas.

Special Remarks on Explosion Hazards:

Sodium hydroxide reacts to form explosive products with ammonia + silver nitrate, Benzene extract of allyl benzenesulfonate
prepared from allyl alcohol, and benzene sulfonyl chloride in presence of aquesous sodium hydroxide, under vacuum
distillation, residue darkened and exploded. Sodium Hydroxde + impure tetrahydrofuran, which can contain peroxides, can
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cause serious explosions. Dry mixtures of sodium hydroxide and sodium tetrahydroborate liberate hydrogen explosively at
230-270 deg. C. Sodium Hydroxide reacts with sodium salt of trichlorophenol + methyl alcohol + trichlorobenzene + heat to
cause an explosion.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with
a dilute solution of acetic acid.

Large Spill:

Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level
above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep container dry. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear suitable
respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid contact with skin
and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator, Be sure 1o use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to
avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling
this product.

Exposure Limits:
CEIL: 2 from ACGIH (TLV) [United States] [1995] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.
Odor: Odorless.

Taste: Not available.

Molecular Weight: 40 g/mole

Color: White.

pH (1% soln/water): 13.5 [Basic.]
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Boiling Point: 1388°C (2530.4°F)
Melting Point: 323°C (613.4°F)
Critical Temperature: Not available.
Specific Gravity: 2.13 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available
lonicity (in Water): Not available.
Dispersion Properties: See solubility in water,
Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.

Incompatibility with various substances:
Highly reactive with metals. Reactive with oxidizing agents, reducing agents, acids, alkalis, moisture.

Corrosivity: Not available.

Special Remarks on Reactivity:

Hygroscopic. Much heat is evolved when solid material is dissolved in water. Therefore cold water and caution must be

used for this process. Sodium hydroxide solution and octanol + diborane during a2 work-up of a reaction mixture of oxime

and diborane in tetrahyrofuran Is very exothermic, a mild explosion being noted on one occassion. Reactive with water,

acids, acid chlorides, strong bases, strong oxidizing agents, strong reducing agents, flammable liquids, organic halogens,
metals (i.e aluminum, tin, zinc), nitromethane, glacial acetic acid, acetic anhydride, acrolein, chlorohydrin, chlorosulfonic acid,
ethylene cyanohydrin, glyoxal, hydrochloric acid, sulfuric acid, hydrosulfuric acid, nitric acid, oleum, propiolactone, acylonitrile,
phorosous pentoxide, chloroethanol, chloroform-methanol, tetrahydroborate, cyanogen azide, 1,2,4,5 tetrachlorobenzene,
cinnamaldehyde. Reacts with formaldehyde hydroxide to yield formic acid, and hydrogen.

Special Remarks on Corrosivity: Very caustic to aluminum and other metals in presence of moisture.
Polymerization: Will not occur,

Section 11: Toxlcologlcal Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact, Inhalation. Ingestion,

Toxicity to Animals:
LD50:; Not available, LC50: Not avaiiabie,

Chronic Effects on Humans: Causes damage to the following organs: lungs.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive), Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals:
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Lowest Published Lethal Dose: LDL [Rabbit] - Route: Oral; Dose: 500 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material (mutagenic). Investigation as a mutagen
(cytogenetic analysis), but no data available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin; May be harmful if absorbed through skin. Causes severe skin irritation and burns. May
cause deep penetrating ulcers of the skin. Eyes: Causes severe eye irritation and burns. May cause chemical conjunctivitis
and cormeal damage. Inhalation: Harmful if inhaled. Causes severe irritation of the respiratory tract and mucous membranes
with coughing, burns, breathing difficulty, and possible coma. Irritation may lead the chemical pneumonitis and pulmonary
edema. Causes chemical burns to the respiratory tract and mucous membranes. Ingestion: May be fatal if swallowed. May
cause severe and permanent damage to the digestive tract. Causes severe gastrointestinal tract irritation and burns. May
cause perforation of the digestive tract, Causes severe pain, nausea, vomiting, diarrhea, and shock. May cause corrosion and
permanent destruction of the esophagus and digestive tract,

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Sodium hydroxide, solid UNNA: 1823 PG: ||

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

lilinois toxic substances disclosure to employee act: Sodium hydroxide lllinois chemical safety act: Sedium hydroxide New
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania
RTK: Sodium hydroxide Minnesota: Sodium hydroxide Massachusetts RTK: Sodium hydroxide New Jersey: Sodium hydroxide
Louisiana spill reporting: Sodium hydroxide California Director's List of Hazardous Substances: Sodium hydroxide TSCA 8(b)
inventory: Sodium hydroxide CERCLA: Hazardous substances.: Sodium hydroxide: 1000 Ibs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS E: Corrosive solid.
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DSCL (EEC):
HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 2
Personal Protection: |
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 0
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not avallable.

Other Special Considerations: Not available.
Created: 10/09/2005 06:32 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resuiting from its use. Users shouid make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Sciencel.ab.com
has been advised of the possibility of such damages.
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