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(Yepmol/ul each primer) 04’UI 04,L[M(€Cl€h)
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100ng / wl) 1y7/) 100ng /25 ul
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PCR (iS5 4pgihy adal ) 0 SIS -T

Ll S bslae 5 GESI5 ) al 0258 Oley Jsha i G s Jlas (ad1agSa ) =Y

g 53 olBiila 3l dae 52 4S (530 30,3) ol JliaeY 28 <y (558 Glm a0 G154l -Y-T
(35 e o3l 25 La IS Hlais ) 50 5 S DNA

R iy ) Jls o GES) s Ol i) Gl gy

20 R T slie T L S5 ) sa ) el a5 8050 oy a3

(234 a3l 31 dd 3558 e AT S DNA b 5) DNA 43 el Juail (il il Jilas 4
RS 5 0ale (AT () sie 4 5l ey s 53T (55 38)
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(Denaturation)<sd el 5 4la o Gl o) 3 G aa 351 035380 (Sl &) g 13)
PCR 45) (iS5 ey oal yha -
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Den. e | Yl gec
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Ol Ml 5 GESIs a3k GRIH G %0-) ¢ (v/y) @lle j2 s 5 DMSO )l edliiud
o (alais) je Jpane Cida) GS)5 Gad paliaid) G (pinas 5 28 o il Jsana
DA 35S)5 A ) 2,02 conficl @l i sl A8 DMSO 5 Jsmal ) ol a3l 255
OA D> W oS il ol ) saldial ol ol a8 (sn AR 5 e Dl S0 A e
A8 I el )50 13 5e

BSA Jl st i g 3 e 3380 15, PCR Sl 003 O/ 8 g / il we 5 BSA
il 028l od Jla 4 B PCR S s gt (550
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23b o xsalt + 200 uMeachdNTP1.SmMMgcl2 &) sa 4 PCR GiS)5 (o g
O eobain) aa O & sl 4id; oad laa (DNA 4 el Jiail )0 miie s cilile
201 el 5l ey g 3313 jSlee Ciaa 5 Cullad ald el gy SIS J s
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Al 2 Gl A e Sipalaidl g Gl 3 5e sl A ) el gy Jlai) D 8 Qle) eal
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) 3 e ie YMim ) i 43 Ykb 31 58 ladad cidls o)
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Al ge SIS il s S 25— SO,ul S5 5 e el pely ja J1Veei00 e Nm
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s 15 o)y 3 ¥ Joka b sla el ) it s Casd 3L VASY £ s ) 5 Jsene Jsha
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Tm <& K (070 g iSlan) aidl aa s 3 Tm 51,13 02d oa) jla el gy 534S ol Gisllae
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Al a5 5lel Gas Ok s bl b el g gl 5 el Cul i
b ela BLAST 4l 50 (a5 bl il b 4lis Hlas 5l ead al )l eyl g (55 Sl (o
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sl gtk a8 palaial jhis e gk oSl g aS sk
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BSA Jl sl 5 g 33 o 38 1, PCR Sl 003 O/ 8 g / il wike 5 BSA
Ll s o) Jla 43 W PCR iiS) g gt (550
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M\*APCRL)LS\}JJWJC\ALJ‘)LSJ|¢JUL\
a3 (g e 31l Gl iy ol aga Sl PCR G815 2 sl 5 580 DNA )l s saldiad
JsSlse 5 Y0 onm g se Jsb 2 HalS 5 sl Jllse Cul ()5 00 gmaa ) shy il 4o
4 hgye YV a4l 0 @i )l i jleslh YA 5 YYe gz e dsh 0 G
ile sl aila glaos 8 L abad ) 52 Jlesili YA 53 5 oy ol 52 5ase (sla ysh5as S
G aill) al ad adayl y by Jolae culale [y da Loyl @l 3 cand Jpeal o o) il (glaand
Ll Jolae el 5l culSa 50 ) a5aa la Y sane (3580 o2l ol b)) cilile ) g
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RNA OD=) | ¢, ,ug/ml
oligonucleotide OD=) C="Y g /ml
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L1 Gl 38 ) 55 e
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Sl (i oyl s glay G558 ) IS SN DNA g 58 8 gl 4ali Yoo il g gl
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PCR sl gss j Jd lads Y-o (Initial Denaturation)adsl i puly 4ls ye
A e S DNA (2 Cudpusl 5 g 43 AbielS

ol aia Sl LS el agaa 5o (J sk (gl dida ol (Ext. gle) badad ) )2

S g alad Ay (sladid ) JaaSi 4y claS 4ddy 0-) v e (Ext Ol
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multiplex (€15 53 ) Caul 5l 3 9e Ext s)» s i ole multiplex PCR W iS)s
s Dl e 48R Y 3 ESI 5023 s pladl 4880 Y 5 ) Ext gle) 52 3 1D gleSy bl pd b
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ANTP L adat ; o S -A
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M e cibale 45 15368 0 aliind (3S15 0 30 o ) e Wles 5 286 working solution
e Lag A Sl pa 51 Y e Y
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S Lﬁ)h@.ﬁj =Y+ C oo saliquot &S slaans
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A1 15 DNA a8 5 S 1-1/0 i o 5 555 lai 3l adl

Angi O yigr Gl 023 saliind ANTP sléia jaiacMg™ ) YMm <l cabale 5o Gale 3l @by o
Sl o3 gy (00N e L M) 253 53 (Y +-2 4 +bp ) multiplex PCR s)»

Ol il 230 o 5k slagyse 60 oA LDl ol g IS 550513 ) 1 ke 2 40 3L Taq 239
@b ol ke sa 5 yarly a3 3l 3 se 3151 a e O (S e ANTP ) 2l ealéid
O e Dlali 4 ANTP Ol 0252 b Sosa 53 2O PCR GBSI5 s lee 85 ANTP ) e

Al Gl 38l 51, Mg

Oy DNA a3l b adasl ) 50 aia 1S54

A IS s gl s e ) G e il Cullad

448 5500 ey a3 4l Yoo s o N/see iw ey gl la VoA C gl )3 Taq aesd
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0C 4 Ll yul g glod Gl i GC ) & sla st sl cnl iy L 2iies e glie vent s pfu S
Ay Dl e 3l g s a3l Gl 58 4 )

A4S Gl 25 sa Jg el Adinan Ll o523 il 2 4Ky cule 4y 3,10 vortex 4 ke K a Lay 3l
S e ol 8 e 31 ) (Ben Jslae
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Gl Cuu ey a il il s i 1 saliiad cul Yy/Yo ,Lll Taq a3 Ol e Gy

e ol 5 ey 2sas e 4y Taq wodl O as ) Jide sdliiu) 358 0 PCR (oled Jsana
Al Sy 5
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AR e sthae e Y peane Cale s

UG PUEIE NP JERATP U

5038 ()8 G dimn 3 5 a3 S A 5008 1) OF GESIs 4 a3l 08 aBde )y
a8 5 ) 8 4 Alalddly uss

PCR <liSia ) pe 50 4 2ia S32)

Al el alail AR Cand oad a5alu 3O (555 2 I situ PCR plad) culld by alBius 5 5
o ilite il il (Jglite (Jla ) 5 (Hled il A4Sl Cga 4o Dliie HIL5e 5 50 0 PCR
Aa T bl b 5 Gladio ) s b /Y ml sl sl 1y S 033l o i Liosile Cile] s
238 gy (S5 Jal i el o8 A (51 Cl s 33503 )

PCR UiSl5 8 50 (g2l S GiiSlg o) g palia 5 cbale cule ;) L PCR GS) 5 paa il 58
23 R algl dia 4 aliquot Sl igs s e dpa i3 aaa by

O8I U5 0 el Yot e s Il ol Ol s Ve 5l siali € PCR ekl gl
3ads 53 81 ) PCR Jgeal Gsin 313 3053 sharp lasil 5 calie LS %Y J3 2 V-Yeecm
S ) a5 culie Ll YL diffusion 43 258 55585 58 (Qels VENT)O/N &) s 40 (05
B g5 G ol GESI5 i3 ) 5a sl 3 SR 3o o2 4iali el Jgh o5 JSps i 52 Lasae
A5 ) i ) e dakad () (5 S oS S 5055 0 Al

hed 5 21 aled) a3 1) Ext. & Annealing 4ls e 4S cal 3L 3 50 sMla je 52 PCR 28
1208 GC ) e e ekl () g Lasae 4S 2,8 o st p2Jag s

OB ) guad sl e Al O 280 (i aagi K ) S @b bl 8 PCR il sk
Asai Jlee) Kol

saliiud w503 )S SPIN 5 0S5 1) Wil PCR GaSl5 )2 oauiS <€ 38 3l s 0l asd )
il
A8l o8l 5l e sae Jilas 31 las PCR 2 oaldind 3 ) 5e sla S5 5 il

a4 Ju il 3505 3 Rl Cien DNA G 0 il (gsla Shan g 1 ealiinl
RPN

glsil asay Jial K1) DNA Ciand 0 (Sl JI31 ) lisedl 5 (BSIy JJES a0
5 BPB ¢ XCerba ¢ JuusS ol 5 SDS Jin g slaciia 5in cajds K Jid pulas Waoaii€ jlga
Ol Cosmal ALAI gl 568 5l Ly JI0I L daae a0 iy b 4S G (SSS15 0 (pa s (mSh
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G ol sles )3 B 4y a5 YL Annealing by 3 JSew © 1Y aladl a8

Tm Jl i ' C 448 gaa 5 (+/0-) "¢/ cycle) touch Down IS5 ) saliinl A&

el 4330 2 a4y (485 PCR J semnse CuliS 35000 50 230 el

b ) S sS opk anilia Cul §)shy I il 50 3 ge il cllile il (Sasll lie 51 S
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R 4pa i PCR G815 4063 o )3 O G e 5 e HLS) (SHL 1 ealii)
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sl
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aa)gsa(@)ss el e pandids jo JUe g ) QIS dia

00 Ol @l g5 WDNA 358 653680 =Y+ T C 50 8L 5 aandy DNA Gl i
L ) e 50 el Sie 870 Lo e 16K cpl i 3580 0383 )5

2sbgetpasi TE 2 a8 da 5=V 'C o dis s

PCR (S)5 Il 3 2592 52 e i PCR e ) RNA 5 DNA glaial IS Sae s las

A

Lz 5005 clis DNA @ sla UV mhes 053) PCR GES) 5 g dae 51 UV G s 50 5 1o

23 R A 58 58 (2l e s (535 s Me ) UV G0

eabaid) it 2l oaalia baday 5 ja S

il 2y AR el calale
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: (General Data) S (s o3l
: (The Genetic Code) S5 sl X -)

Second Position

U C A G
uuU L, - |UCU UAU . |uGu . |U
First v |uuc UCC . |UAC ' luge =Y® | ¢ | Third
Position UUA Leu UCA UAA Stop |UGA Stop | A |Position
(¢ end) UuG UCG UAG Stop |UGGTrp |G |(™ end)
CUU CcCu CAU ... |cGu U
Clecuc ™ [ccc P |cac T |coc 4 |c
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CUA CCA CAA Gln CGA A
CUG CCG CAG CGG G
AUU ACU AAU Asn AGU Ser U
A AUC Ile ACC Thr AAC AGC C
AUA ACA AAA L AGA Ar A
AUG Met |ACG AAG % |aGG ME |G
GUU GCU GAU As GGU U
G GUCVal GCC Ala Gac P Gae Gl C
GUA GCA GAA .. |GGA Y la
GUG GCG GAG " |GGG G
Termination Signals Single Letter Code
UAA (Ochre) A = adenosine B=CorGorT
UAG (Amber) C = cytidine D=AorGorT
UGA (Opal) G = guanosine H=AorCorT
T = thymidine K=GorT
M=AorC
N=AorCorGorT
R=AorG
S=CorG
V=AorCorG
W=AorT
Y=CorT

: (Amino Acid Structures) 4kl (sl 2l (gla jlials Y
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Small Nucleophilic
OH OH
H H CHa /[
COCH H.N~ COOH sN° "COOH H,N~ COOH
Glycine (Gly, G) Alanine {Ala, A) Serine (Ser, 5) Threonine {Thr, T)
MW: 57.05 MW:71.09 MW: 87.08, pKg ~16  MW:101.11, pKy ~ 16
Hydrophobic S/
\/(COOH HQNEL‘;OH HQNfCOOH H,N” “COOH
Valine (Val, V) Leucine (Leu, L) Isoleucine (lle, 1) Methionine (Met, M)
MW: 99.14 MW: 113.16 MW: 113.16 MW: 131.19
Aromatic Acidic
0
CH
H,N“COOH  H,N“ °COOH  H,N” “COOH H;N" "COOH
Phenylalanine (Phe, F) ~ Tyrosine (Tyr, Y} Tryptophan (Trp, W)  Aspartic Acid (Asp, D)
MW: 147.18 MW: 163.18 MW: 186.21 MW: 115.09,pK 3= 3.9
NH,*
Amide Basic !
bor Ev
HoN™ "COOH ~ H,N" "COOH H,N” “COOH HoN” ~COOH
Asparagine (Asn, N) Glutamine (GIn, Q) Histidine (His, H) Lysine (Lys, K}

MW: 114.11 MW: 128.14

SH
HoN” ~COOH

Cysteine (Cys, C)
MW: 103.15, pK ;= 8.35

0

H

Proline (Pro, P)
MW: g7.12

COOH

H,N" ~COOH

Glutamic Acid (Glu, E)
MW: 129.12, pK 5 = 4.07

H,N YNHQJ'

NH

HoN” ~COOH

Arginine (Arg, R)

MW: 137.14,pKa= 6.04  MW: 128.17, pK 4= 1079 MW: 156.19, pK 5= 12.48

DNA sl b i -
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: (Nucleic Acid Data) 2wl SIS g3 (gla sala ¢

Average weight of a DNA Dbasepair (sodium salt) = 7%¢. daltons

Y, Avi. unit ds DNA = ©+ pg/ml = +'° mM (in nucleotides)
Y+ Axvi. unit ss DNA = YY pug/ml = +)+ mM (in nucleotides)
Y+ Axa. unit ss RNA = ¢+ pg/ml= +,)) mM (in nucleotides)

MW of a double-stranded DNA molecule = (# of base pairs) X (1°+ daltons/base

pair)
Moles of ends of a double-stranded DNA molecule = ¥ X (grams of DNA) / (MW
in daltons)

Moles of ends generated by restriction endonuclease cleavage:
a) circular DNA molecule: ¥ X (moles of DNA) X (number of sites)
b) linear DNA molecule: ¥ X (moles of DNA) X (number of sites) + ¥ X (moles

of DNA)
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Y pg of Yer+ bp DNA = Y),0Y pmol = %) X V" molecules
Y pg of pUCYANY DNA (Y1A1 bp) = +,oY pmol = ¥,¢ X Y+" molecules
Y ug of pBRYYY DNA (¢Y1) bp) = +,¥¢ pmol = ¥,) X Y+ molecules
Y pg of MYYmpYA/Y4 DNA (YY£4 bp) = +,¥) pmol = V¥ X V" molecules
Y pg of 0 DNA (¢Ae+Y bp)=+,+¥ pmol =),A X Y+ molecules

) pmol of AR bp DNA = AN ug
) pmol of pUC\/\/\‘\ DNA (*'\/\'\ bp) = y,vY ug
\ pmol of pBRY’\' Y DNA (i\"‘l ) bp) = Y,AA ug
) pmol of M\Y‘mp\/\/\‘\ DNA (VYiq bp) = $,VYA ung
\

pmol of [ DNA (¢Ae+Y bp)=YY,+) ng

V,+ kb DNA = coding capacity for ¥¥¥ amino acids [J YV,+++ dalton protein
AEFRRR dalton protein 0 YV, bp DNA

©+,+++ dalton protein [1 V,V° kb DNA

A Y R
dLshsla a1
Particle

Isotope Emitted Half Life
iC 0 °,YY+ years
"H 0 VY, Y years
"1 0 1+ days
"P 0 VE,Y days
p 0 Yo days
™3 0 AV, £ days
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Conc.

Molecular | Specific [% by |Reagent
Compound Formula Weight |Gravity |Weight |Molarity
Acetic acid, glacial CH+COOH Ty V,00 44,0 VY, ¢
Formic acid HCOOH LA AR 4 YY, ¢
Hydrochloric acid HCI 1,0 VL0 1 1,1
Nitric acid HNO-~ Y, . V,8Y \A Y,
Perchloric acid HCIO: Yeu,0 Y,y @ AR
Phosphoric acid H+PO:« QA V,Ve Ao YA
Sulfuric acid H+SO: A V,AE a1 YA,
Ammonium hydroxide NH:OH Yo, 4 YA VE,A
Potassium hydroxide KOH °1,) AFCA o \Y,0
Sodium hydroxide NaOH Loy AFCA o Y4,
B-mercaptoethanol HSCHyCH+OH | VA, RN Yoo VE,Y

sl Oaiig -7

Bacterial Cells: E. coli or Salmonella typhimurium

Cell Data per cell per liter at ) +* cells per ml
Wet Weight LoX Vg o g
Dry Weight YLAXV g YA g
Total Protein V00X Vg Sleg

Volume V00 um' =) femtoliter
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Protein Conc. in the cell: YY° mg/ml

Theoretical maximum yield for a \ liter culture () ** cells /ml) if protein of interest is:
FAPA of total protein: Yo pg/liter
Y, of total protein: ¥ mg/liter
o+, +7 of total protein: V° mg/liter

Gene Gene Product # of Residues [Molecular Weight (daltons)
tet (pBRYYY) €Y bp A LY
amp (pBRYYY) YAT Yy,oVe
kan (pACYCYVY) Y¢ Ya, ¢V
cam (pACYCYAE)  |¥H4 Yo,1y
lacZ'alpha (pUCY3) |V+V YY,YYY
lacZ V0 YY 111,700

{3 5 S 38 e gt 4

Absorbance at [ max

Compound |Molecular Weight Lambda max (pH V.+) || M solution (pH ¥»+)

ATP oV, Y Yoq 10,6
CTP EAY,Y YV LTRNN
GTP oYY, Y Yoy ARZE

UTP §AE,Y Yy Yaguen
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dATP £9),Y Yod Yo,Y e
dCTP v,y YV q,¥. .
dGTP o.V,Y Yoy VY,V
dTTP SAY,Y Yy PR N
HESST TR N AR

28T S )

Amount of Agarose in gel (% w/v) Optimum Resolution for Linear
DNA (kb)

.0 Yeto),:

Y VY to A

Y, Ve to 0

\,Y Yito +,¢

\,0 Yto Y

Y, Yto )

sl Qo815 Y8 1S e S a gl e s -

% polyacrylamide | Bromophenol blue® | Xylene cyanol FF?
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o Yo VYo
1 Y1 KR
A V4 \A
0 'Y oo

2 The numbers are the approximate sizes of DNA (in nucleotides) with which the

marker dye co-migrates

Dl S Ll U5 02 DNA S8 Jfige dialy 7

0

p/(())lyacrylamide Bromophenol blue? Xylene cyanol FF*
° Yo VY.

1 R yen

A Y4 A

Ve VY oo

Y. A YA
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;Q#J#Jgﬁig\ﬁdy]éjﬁgawﬁﬁwd

% Acrylamide in |Separation size range (Mr x) +")
resolving Gel

o Yi-y.o

v, Yi Yo

0 Y¢_Y.0

\Y,0 TR

Yo Vé_gox

* The large proteins fail to move significantly into the gel
tom A AL gled spH -
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pH of Tris Buffer (+,+° M)
ooC YooC YveC
v,V V,Y 1,9
V,A4 V,Y V,«¥
v,av Y, 6 VY
A, oY V,0. V,YY
AYA Y, V,Y
ALY AN Y,
AYY V,A« v,oY
A, EA v, v,y
A, 0N Ao Y,V
AA AN s YA
ALY A ALY v,
ah Al Y
GFT e A AA ALY Ao
Lﬁ‘)—.’ saldi) JJ}A
Lol Sals ) g At A«
e G g s Laadiy
9,.9 Ao A vy
a) Sodium oA R O
acetate buffer i
4UYA ALY

C
CHYCOONa « YHYO Mr ¥1,A CAS No [ / \

TIYY-442¢ JEC No Y+ £AYYA NaO CH3
Titrated with Hydrochloric Acid covering the pH
range ¥, to 0,7,

o0

c
0 H | H ONa
N |/
AN
Na® H OH H 0
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b) Sodium citrate buffer

NO_ 0
C

0 H | H ONa

N Y

AN

NaO H OH H 0

b) Sodium citrate buffer
C lHeNaYOVY ¢« YHYO Mr Y4¢,)Y « CAS No [ TIVPY_L Y ] ECNo Y« 1Voy
Titrated with Hydrochloric Acid covering the pH range £,Y to 1,°.

¢) Y-Morpholinoethanesulfonic acid monohydrate,
SOGH

C
ne

CTHYYNO(S e HYO Mr Y'Y,Ye CAS Number [2 2T“\‘_T‘\_°l] ECNo YYéayyy
Titrated with Hydrochloric Acid covering the pH range ©,Y to V).

d) £-(Y-Hydroxyethyl)piperazine--ethanesulfonic acid Sodium salt,
SO;Na

,f
»
H

OH
HEPES-Na

CAH)YNYNaO£S Mr Y1+,¥+ CAS No [ VoYVYV-¥a_¥ ] EC No YYAY14V
Titrated with Hydrochloric Acid covering the pH range ",A to A, Y.

e) Tris(hydroxymethyl)aminomethane hydrochloride,
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Tris
CEHYYNOY « HCIMr YeV,1+« CASNo [ YYAe-o¥.) JEC No YYélAco
Titrated with Sodium Hydroxide covering the pH range Y, to ,+.
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Periodic Table of the Elements

. Alkal metals ]: Actinide serles |E| Solid \mla B

-

Alkaline earth metals . Poor metals Liquid " L s 15 7
I MA Vil i Witk
[ Transtton metals B toometas [#] cas

Lanthande serias Noble gases

L

-

B n
WiIB WiiB wme — ]:]

i
e IvE vE
18
Uuh

Atorme masses in parenthesss are those of the mest stable or comman izctops.

1

(e et O (AT mmﬂ\mﬁ i rtrmn;rn—mmo

icts: Th sy ramdisrs 1
15 st aidopiad i 120 by the
| Furs 3
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Acetone Colourless valatile Slight eye. noseand ~ Highly flammable;  Keep container in Reacts violently with  Earth/ground large
CH,C0CH, liquid with sweetish ~ throat irritation flashpoint -18 °C well-ventilated area; oxidizers (e g. chromic  containers and
odour; [nhalation may cause  explosive limits keep away from and nitric acids) and ~ vessels to prevent
mp.-95 °C, dizziness, narcosis 22-128% sources of ignition chloraform in the static elecricity.
b.p. 56 °C.; and coma. Donot breathe vapour.  presence of base.
miscible with water. Use raspinatary Incompatible with
protection; wear eye concentrated sulfuric
protection and nitric acid mixtures,

Acetonitrile  Colourless liguid with ~ Respiratory, eyeand ~ Highly flammable; — No open flames, no Reacts with agueous

CH,CN an aromatic odour,; skin irritation flashpoint 12.8°C sparks, no smoking, acids and bases,
mp-46°C Exposure may resultin  explosive limits no contact vith oxidants.  producing toxic 3 OTHER HAZARDS
b.p. 82°C. convulsions 3.0-16% Use only in areas free of  fumes. Reacts with
UNconsciousness, ignition sources. Store  strong oxidants
cyanide poisoning. inftightly sealed Attacks some forms
containers in areas of plastic, rubber and 3
separate from oxidizers.  coatings. Decomposes i
Work with exhaust on burning producing
ventilation. Avoid skin,  hydrogen eyanide and
eye and mucous nitrogen oxides.

membrane contact, Use
Tespiratory protection and
Tubber gloves

Acetylene Colourless gas with ~ Simple asphyxiant, Extremely flammable; ~ For skin protectionuse  Strong reducing agent,

HC=CH 2 faint, ethereal or frosthite on skin flammable range cold-insulating gloves  reacts violently with
garlic-fke odour, contact 2.5-100% and safety goggles or  oxidants and with
shipped under pressure, face shield. No open fluoring or chiorine
dissolved in acetone; flames, no sparks, no~ under influence of light
mp.-81°C smoking. Work with Reacts with copper,
sublimes at -84 °C local exhaust ventilation,  silver and mercury or

explosion-proof electrical ~ their safts, forming shock-
equipment and lighting. ~ sensitive compounds

Acetic Colourless liquid with ~ Severe irritation of Flammable; evolves  No open flames, no Reacts violently with

anhydride a strong pungent, ayes and upper irritation or toxic sparks, no smoking boiling water, steam,
(CH,C0},0 vinegar-like odour; respiratory tract fumes or gasesina  Prevent skin and eye strong oxidants, alcohols,
m.p.-73°C irritation; corrosive fire; contact. amines, strong bases and
b.p. 139 °C action. Effects may be  flashpoint 49 °C many other compounds.

delayad explosive limits Attacks many metals

2.7-10.3% in presence of water.
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Formaldehyde ~ Colourless liquid with
solution a pungent odour;
(37-41% b.p. 96 °C;

formaldehyde

with 11-14%

miscible with water

Severely iritation of
eyes and skin, irritat

Flashpoint 50 °C
ion

of respiratory tract; pro-

longed exposure to t
Vapour may cause

he

Wear protective clothing
such as plastic apron,
rubber or plastic gloves
and chemical-grade
goggles. Work in fume

Can react vigorously
with oxidizers, with
nitromethane to
produce explosive
products, with

Gongentrated
formaldehyde
solutions become
cloudy if stored
below 21 °C and

methanol) asthma-like symptoms, cupboard or well- hydrochloric acid to should be kept at
HCHO conjunctivitis, laryngitis, ventilated area produce the potent 21-25°C. Dilute
bronchitis or broncho- carcinogen bis solutions (1-5%)
pneumonia. May cause (chloromethyl) ether. ~ and medium-
sengitization by skin strength solutions
contact. Possible risk (5-25%) retain
of irreversible health many of the
effects. Possible hazards of the
carcinogen concentrated form
Glutaraldehyde  Colourless or pale Severe rritation of Work in fume cupboard  Can react vigorously  Often supplied in
OHG(CH,),CHO  yellow solution with eyes and upper or well-ventilated area.  with oxidizers aqueous solution
pungent odour; respiratory tract; Wear rubber or plastic at various concen-
m.p.-14°C prolonged inhalation gloves and eye trations with added
hwn 10000 aunnnira ar nlin fantant nratastinn rtahilizar ta
CHEMICAL PHYSICAL PROPERTIES HEALTH HAZARDS FIRE HAZARDS SAFETY PRECAUTIONS INCOMPATIBLE CHEMICALS OTHER HAZARDS
Silver nitrate~ White crystals; May cause severe Not combustible but  Prevent dispersion of Ammoniacal solutions
AghO, m.p. 212 °C iritation and burns to  enhances combustion  dust. Observe strict can precipitate explosive
b.p. 444 °C: ayes and skin. Corrosive  of ather substances.  hygiene. Wear protective  silver nitrite in the

soluble in water

by ingestion. May cause
a red-blue discolaration
of the skin on long-term
of repeated exposure
(argyria)

rubber or plastic gloves,
and face shield or eye
protection in combination
with respiratory pratection
In case of contact with
eyes, rinse with water
and seek medical advice.

presence of base or
glucose. Can form
explosive products with
athanol and may cause
axplosive polymerization
with acrylonitrile. May
cause ignition of explosion
if mixed with charcoal,
magnesium, phosphorus
or sulfur

Sodium azide
N,Na

Colourless crystalline
solid;

m.p. 300 °C;

soluble in water.

Very toxic by ingestion,
inhalation and skin
contact; may cause
burns. Dust and
solution irritate eyes and
skin; may be absorbed
through skin.

Decomposes
explosively when
heated above its melt-
ing point. Gives off
toxic fumes when
heated; do not use
rater to extinguish
fires

In case of contact with
skin, wash immediately.
Do not inhale dust.
Wear rubber or plastic
gloves and eye
protection.

Explosive reactions with
bromine, carbon disulfide
or chromyl chloride. Solid
reacts with heavy metals
including copper, lead and
mercury to form explosive
metal azide salts. On
contact with acid, develops
highly toxic and explosive
gas.

Sodium
biselenite
NaH$§e0,

Golourless, white
crystalline powder;
soluble in water.

Taxic by ingestion and
inhalation of dust;
possible danger of
cumulative effects.
Experimental teratogen
Prolonged skin contact
may cause dermatitis

Wear protective clothing.

Oxidizing agents
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CHEMICAL

PHYSICAL PROPERTIES

HEALTH HAZARDS

FIRE HAZARDS

SAFETY PRECAUTIONS

INCOMPATIBLE CHEMICALS

OTHER HAZARDS

Perchloric acid  Colourless liquid;

Corrosive; causes severe

Powerful oxidizing

Avoid breathing vapour

Combustible materials

Powerful oxidizing

HCIO, miscible with water burns to eyes and skin ~ agent. Not combustible and other exposure; wear  and reducing agents:  agent; may form
and if ingested. Vapour  but enhances protective clothing acetic anhydride, explosive products
is corrosive to eyes, skin, combustion of other  including nitrile gloves,  bismuth and its alloys,  if in contact with
and respiratory tract.  substances eye and face protection.  alcohol, metal, paper, ~ many inorganic and
Inhalation of vapours With hot solutions work ~ wood and other organic ~ organic materials;
may cause lung in fume cupboard or hood. materials contaminated wood-
oedema en floors, benches,

etc. May explode on
percussion

Phenol Colourless or pale Substance and vapours  Flashpoint 80 °C Do not breathe vapour;  Reacts with oxidants

C,H.OH pink crystals with are corrosive to ayes,  flammable range use respiratory protection. causing fire and

characteristic odour;
m.p. 41°C

b.p. 182 °C;
soluble in water.

skin and respiratory
tract causing severe
burns; absorbed through
skin. Central nervous
system disturbance,
coma. Kidney and liver
damage. Symptoms
inclule abdominal pain,
vomiting, diarrhoea, skin
irritation, eye pain
Prolonged contact with
dilute solutions may
cause dermatitis.

1.7-6%

Avoid eye and skin contact
Wark in fume cupboard
Wear nitrile gloves and
gye protection. In case of
contact with eyes, rinse
immediately with water
and seek medical advice;
in case of contact with
skin, remove any
contaminated clothing
and swab the
contaminated area with
glyceral, polyethylene
glycol 300 or a mixture
of liquid polyethylene
glycol (70%) and methyl-
ated spirit (30%) and then
flush with water

explosion hazard
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Sodium cyanide White crystalline

Extremely toxic by

May give off toxic

Do not inhale dust; use

Liberates extremely

Treat spillage of

MNaCN powder with almond ingestion, inhalation fumes in a fire respiratory protection toxic hydrogen cyanide  solutions with
odour; and skin contact; Avoid eye and skin contact; (HCN) gas on contact  bleaching powder
m.p. 563 °C seversly irritating to incase of contact with ~ with acids or with water (sodium hypo-
b.p. 1496 °C; ayes. May be absorbed skin, wash immediately  containing dissolved  chlorite) and leave
very soluble inwater.  through skin. Repeated with water and remove  carbon dioxide. Can for 24 h. Sweep up
exposure may affect contaminated clothing.  form explosive mixtures  solid spills carefully
thyroid. Wear chemical-grade with nitrites, and add to water
goggles and rubber or containing
plastic gloves. Keep ina bleaching powder;
securely locked, ventilated leave for 24 h
store. before discarding.
Keep cyanide anti-
dote kit available in
the laboratary.
Sodium Colourless flakes, Solid and concentrated ot combustible. Incase of contact with ~ Evolves large quantity  Store in well-sealed
hydroxide powder, pellats or solute. Inhalation of Contact with moisture  eyes rinse immediately  of heat when mixed with container in dry
NaOH sticks; dust causes damage to o water may generate and seek medical advice;  water. Reacts vigorously place.
m.p. 318 °C respiratory tract, lung  sufficient heat to incase of contact with  with chloroform-
b.p. 1390°C; oedema. Corrosive by ignite combustible skin wash immediately ~ methanol mixtures and
soluble in water. ingestion. Dilute substances with water, remove with strong acids.
solutions irritating to contaminated clothing.
2YEs O May cause severe Wear rubber or plastic
damage if eye contact is gloves and eye protection
prolonged even with dilute solutions
CHEMICAL PHYSICAL PROPERTIES ~ HEALTH HAZARDS FIRE HAZARDS SAFETY PRECAUTIONS [NCOMPATIBLE CHEMICALS  OTHER HAZARDS
Sodium Colourless or pale Corrosivetoeyesand  Strong oxidant. May  Incase of contact with  Liberates highly toxic  Gradually loses
hypochlorite  vellow solution with skin; corosive by give off toxic fumes  eyes, rinse immediately  gas in contact with acids. chlerine during
solution chlorine odour,; ingestion and to inafire. with water and seek Can react vigorously ~ storage; dilute
(10-14% miscible with water. respiratory tract; medical advice; in case of with combustible and  solutions used as
available inhalation may cause contact with skin, wash ~ reducing compounds,  disinfectant rapidly
chloring) lung cedema. Repeated immediately. Do notinhale May react with nitrogen  deteriorate. Store
NaOCl EXpOsUre may cause vapour; use respiratory  compounds to form away from acids in

skin sensitization.

protection. Work in well-
ventilated area. Wear
rubber or plastic gloves
and chemical-grade eye
protection.

explosive N-chloro-
compounds; may react
violently with methanol

a dark, cool, well-
ventilated area

Sulfuric acld
H,80,

Colourless, odourless
viscous liquid;

mp. 10°C

b.p. (decomposes)
340°C.

Concentrated solution
(15%) corrosive, causes
severe burns; mist and
vapour highly corrosive
by inhalation; dilute
solutions irritating to
eyes and skin; cause
burns and dermatitis.

May give off toxic
fumes in a fire. Not
combustible. Many
reactions may cause
fire ar explosion
Dilution with water
generates heat and
spattering or boiling
may oceur. Always
add acid to water,
never add waler lo
acid

In case of contact with
eyes rinse immediately
and seek medical advice;
in case of contact with
skin wash immediately
remove contaminated
clothing. Wear nitrile
gloves, eye and face
protection. No contact
with flammable
subslances.

Is a powerful oxidizing
desiccant and reacts
violently with many
reagents including

organic nitro compounds,
potassium permanganate,

alkali metals and per-
chlorates, combustible
materials, oxidizers,
amines, bases, water,
excess heat and most
metals.

Localized boiling
may occur if

concentrated acid
is added to water
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CHEMICAL PHYSICAL PROPERTIES ~ HEALTH HAZARDS FIRE HAZARDS SAFETY PRECAUTIONS INCOMPATIBLE CHEMICALS  OTHER HAZARDS
Toluene Colourless liquid with  Central nervous Highly flammable; Keep container tightly Can react with strong
CH, characteristic odour,  system depressant. Vapour may cause closed; keep away from  acids, alkalis and
Methylbenzene  m.p.-95°C Irritation of eyes, flash fire; ignition sources; earth/  oxidizers.
bop. 111°C; mucous membranes,  flashpoint 4 °C (ground) containers to
not miscible with water.  skin. Repeated axposure flammable range prevent static electrical
may cause toxicity in -~ 1.4-7% discharge. Do not inhale
human reproductionor  Extinguishing media  vapour; use respiratory
development. forasmall firezdry  protection. Work in fume

chemicals, carbon cuphoard or well-ventilated
dioxide, foam, water  area. Wear nitrile gloves.
fog or inert gas

(nitrogen)

Trichloroacetic ~ White hygroscopic Corrosive; causes hot combustible. May  Avoid contact witheyes  Violent reaction with Store in a dry place.
acid crystals with pungent  severe burns toeyes,  give offtoxic fumes  and skin; wear rubber or  copper/dimethyl Concentrated
CCL,CO0H odour; skin, respiratory tract.  in fire plastic gloves and sulfoxide mixtures and ~ agueous solutions

m.p. 58 °C chemical-grade goggles  on contact with bases,  may decompose

bp. 1975 °C; or face shield in strong oxidizing agents  violently.

soluble inwater, ethanal, combination with and metals such as iron,

diethylether. respiratory protection. In ~ zinc, aluminium.

case of contact with eyes,
rinse immediately and
seek medical advice




