General information-Self Revision

Units as powers of 10

Powers °f 10 sciencenotes.org
Prefix = Exponent Number Scientific Notation  Name
Exa (E) 18 1,000,000,000,000,000,000 TG quintillion
Peta (P) 15 1,000,000,000,000,000 10'° quadrillion
Tera (T) 12 1,000,000,000,000 1012 trillion
Giga (G) 9 1,000,000,000 10 ° billion
Mega (M) 6 1,000,000 102 million
kilo (k) 3 1,000 103 thousand
hecto (h) 2 100 10 2 hundred
deca (da) | 1 10 10 (‘) | ten
0 1 10 one 3
x1000( 10<:deci (d) < 0.1 102 one tenth 0 _
X 10 canti © =) 0.01 10 2 one hundredthj>+ 10 |+1000
x 10, mili (m) 3 0.001 102 one thousandttD+ 10
micro () 6 0.000001 10 one millionth
nano (n) 9 0.000000001 10 one billionth
pico (p) -12 0.000000000001 10:1% one trillionth
femto (f) 15 0.000000000000001 1071° one quadrillionth
atto (a) 18 0.000000000000000001 1078 one quintillionth

One can be any unit, for example meter, Liter, gram, byte, etc ....
Scientific notation is a useful means to write out very large or very small
numbers using powers of ten and exponents.

Each prefix has a symbol as shown between brackets in the table above.
In this lab we are more focused on very small numbers.

Unit conversion:

Unit ~ Standard form for metres
x1000 Metre (m) 1 9+1000
X1000 C Millimetre (mm) x103m 9-+1000
Micrometre (um) x10°m _
X1000G Nanometre (nm) x10°m D +1000
X1000G Picometre (pm) x10%2m D +1000

The prefixes milli, micro, nano and Pico will always follow this rule.
Irrespective of the unit used:

For example:

Grams to milligrams (multiply by 1000).

Microliter to millilitre (divide by 1000)
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Calculations in biochemistry

Preparing and handling solutions is an essential part of experimental biochemistry. One
of the key tools any new science graduate can have is to be competent in preparing
reagents, buffers, and accuracy in pipetting. The three most common concentration

expressions biochemists use are molarity, normality, percent (vol/vol, wt/vol, mg% and

\1‘({2‘[) and ”X” concentration.
SOLUTIONS: Several methods have been developed for the preparation of solutions,
the following methods are used in biochemistry:

1. Percent solution. (%).

2. Molar solution (Molarity)

3. Normality

4.”X” concentration. ol @sle of &dso of dyse deusd LT e (8355al1 Jollall f) g3sall Jolo e @y Lo We
wie sl oy o Lo Buled aolg (ysSe e BgSe Jolouall )5 131 eIl e X" 3555
X385 Jale slascual @y 3830 Jolo pual 45l SIl slgall o sae alasciwl

Stock solutions (or concentrated solutions) are often defined as percent, Molar, Normal

or the informal “X” concentration. If a solution is made of one component, then the

molarity is usually shown. When a number of chemicals are used to make a

concentrated solution, the concentration factor X is used.

PREPERATION OF SOLUTIONS:

1. Concentrations in percent: Hydrocortisone

(o)
1 / 0 W/ W Reduces inflammation,
Hydrocortisone relieves irritation & itching

A. Percent by weight (w/w)
(X g of solute/100 g of solvent)*100 = X%
Ex. a 10% (wt/wt) solution would be 10 g of solute and 90 g of solvent. solvent Ji .2 100 L s= total !

Example
A pharmacist asks a pharmacy technician to remowe 30 gm of hydrocortisone from a tube of 1%
hydrocortisone cream. How many grams of hydrocortisone are in 30 gm of the 1% product?

Set up a proportion = 1gm 100 gm X : 30 gm
Solve: {100){X) = (30){1) = 100X =30 = X=30+100=0.3 gm
Therefore, 30 gm of a 1% product contains 0.3 gm of hydrocortisone.

Fig. 25

19 W335 <z |00 G <t
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ooX = Lo
\ X - 2.3% g e — -
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B. Percent by volume (v/v) Lo )< _ wWA \ f\"e"‘”‘ !
(X ml/100 ml of total solution)*100 = X% % | 7o

Ex. A 10% (v/v) solution would be made by adding 10 ml of concentrated solution to U
90 ml of dilutent.

0
Example 2 /0

In the preparation of 200 mL of a topical product, the pharmacist added & mL of liquefied phenol.

What is the percentage (v/v) of liquefied phenol in the topical product? Q/ / V )
In other words, if there are & mL of phenol in 200 ml, how much phenol is in 100 mL of this
solution? This will give you the vfv percentage for the solution. \F \,\ W ,

Solve by setting up a fractional equation and cross multiply.
6mL = X - (200)(X)=(100)(6) = X =600+ 200 =3 mLin 100 mL or 3%
200mL 100 ml

Fig. 24
Drug Facts
Active ingredient Purpose
1SOPropyl AICONOI 70% V/V.........cvereeceerreriesieseeeresssesssisessenasenans Antiseptic
Uses Hand sanitizer to help reduce bacteria that potentially can
cause disease. For use when soap and water are not available.
C. Percent by weight per volume (w/v) \

(Xg of solute/100 ml total volume)*100 = X% Sit 4
Otrivine

Ex. A 30% NaCl solution would be prepared by adding 30 g of saltto a ADULT 0.1% w/v
NASAL SPRAY

Xylometazoline

vessel containing 50 ml of water then QS (fill to Quantity Sufficient) to  Waodmionde 4
— .

measure 100ml. e Jall & B1S)1 d el

@Do not add 30 g to 100 ml of water, the resulting solution would be more dilute than

Lol Jgus

8yinlen 1y
ol Jewdl g9

realiSy

Jew 92310

32l Jas 92

planned.

Example
How many grams of sodium chloride are in 500 mL of 0.5% NaCl solution?

0.9 gm x 500 mL = (0.9 x 500) + 100 mL = 4.5 gm of sodium chloride

100 mL

Using a fractional equation:

09gm=_ X  500mLx0.9gm=100mLxX > 450 = 100X — X = 4.5 gm sodium chloride
100mL 500 mL

Example
How many grams of dextrose are required to prepare 3000 mlL of 2 10% sclution? Remamber 10% means
10 gm in 100 mL of solution.
3000 #k = 10 gm = (3000){10) + 100 = 30,000 + 100 = 300 gm
100wk
Therefore, 300 gm of dextrose is needed to prepare 3000 mL of a2 10% solution.

Fig. 23
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D. Percent by mg per volume (mg %)

mg of solution/100 ml of total volume

Milligram % is often used in clinical laboratories. For example, a clinical blood sugar

value of 225 means 225 mg of glucose per 100 ml of blood serum.

e Somehow similar to w/v, however here we use mg/100ml, rather than g/100ml.

2. Concentration in molarity

\}I RY) st Vgl elasI \_,_9 & g yaSY1 1Syl Basg 2 4y gall

Molarity is the most common concentration unit in biochemistry. Make certain that it

the abbreviation is a capital M. Brackets [ ] indicate molar concentration, usually in
M.

gramof solute
Number of Moles  ‘molecular weight

Molarity (M) = =
y M) 1 liter of solution 1 liter of solution

Example: How many moles of NaCl are present in 150 mL of a 1.5 M solution?

number of moles=M x V
easyone

150 ml

whereV =——— =0.15L, and M = 1.5 moles/L
1000 ml/L

number of moles = 1.5 moles/L x 0.150 L
=0.225 mole NaCl;

MW NaCl=58.5 g/mole, which is also equal to 0.225 x 58.5 = 13.1125 g NaCl.

Dilute solutions are often expressed in terms of a smaller unit therefore, if you divide both units by 1000,

this will convert the unit from liter

1mM =10 *M = Immole/liter = 1 umole/ml to mland from mmol to pmol and
— SO on
1uM = 10 M = 1pmole/liter = 1nmole/ml _\ Z
1nM =10 M = 1nmole/liter = 1pmole/ml — l X ’ o o l / N
-3 \
ya .
/\ W\W\o\/[ '\‘I'EJ(' = u divided by 1000 for both
- 1/
-2 ¢
- \
_ D\/_‘zg nel \)(\o W\O\_ II/ /’(mo 24
= Xt =
\x £ 3 W\\ \ W\\ W\ \



3. Concentration in normality

00341 G oliall SBIe sas die [ymo Jolomall 1855 ] dnsLaall yun
a:315all 5l3091) plyilally &3lSall 3031 sac awdi ga 1iag . Jolmall
dylall Ll i Jslowll e Ja 1 8 ("meq” ol ©LsISall pladall
saclilly jaasdl olelai pais Ll Oblusd! 8 ausuds N eyl
(osSosy) Jsusdlg BausYl Solelss g (Jaladl)

Normality refers to the concentration of a solution expressed in terms of the number of

equivalents of solute in 1 L of solution. This is same as the number of milliequivalent

weights (milligram-equivalent weights, milli equivalents “meq”) in one mL of solution.

Normality is indicated by the symbol N and is used, in calculations involving acid-base

(neutralization) and oxidation-reduction (redox) reactions.

—

Number of equivalents

Normality (N) =

" Volume (1 liter)

.

No. of equivalent = (weight + EW)
EW= molecular weight/ n

Il mgallay of p@asnug sacldl ol (aasdl (el L OH JloH Jl ge 83ke o n I

o gl jady ol dadll s badd oasg oaie 9o HCOOH JI 02a>g gue HCI

The EW is the mass of one mole of ion (either H+ or OH-)

Where n is the number of replaceable H+ or OH- per molecule for acids and bases

* While Molarity refers to the |«
weight T . S &tsal
N=(n * _ )/ volume in litre concentration of a compound orionina |~
molecular weight ) ) - ol sl
solution, normality refers to the molar |[s=.Jel>e
_ _ _ concentration only of the acid | saiss.
N=[(n * (weight/ molecular weight)]/ volume litre - —|osSal
component or only of the base | .
N=[n * no of moles]/volume in litre E— | sl
component of the solution. |i: .
. ) Jeloall 2
Thus, normality offers a more in- )ﬁiﬁjjg
N=n*M . R [P
depth understanding of the solution’s 2y sne]
concentration in acid-base reactions. fidf%“‘
Example: — o
Baclilly

Calculate the no of moles and molarity of 0.5 N solution of H2SO4 made using 500

ml?
N=n*M
0.5=2* M ------- >M=0.5/2=0.25 M
M=No of moles/ volume in litre
No of moles= M* volume in litre
= 0.25* (500/1000)

N:

Mmoleg

\ﬂ’(‘/\/\ MOZgM
M

=0.125 mole.
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Dilutions

It is often necessary to change the concentrations of one solution to that of a more dilute

solution. In the process of dilution, the total amount of solute remains unchanged, only

its concentration is decreased. This can be done by utilizing the fundamental

relationship just as follows:

CixVi=C2xV2

where:

C1 = concentration of initial solution.

V1 = volume of initial solution.

C2 = concentration of desired (final, diluted) solution.

V2 = volume of desired (final, diluted) solution.

Gl 955 il el Bole (338 sall ol caiisid Oluo)l Tie plasil gz
X Jolall plascial (Say oS Gzl Slasgll of Joall of &gzl

- This calculation is used for diluting concentrated solutions, usually those that are in

percent, molar, or normality units, also X factor can be used.

- Itis NOT intended to be used when dealing with serial type of dilutions, £ 2 Jeledl s aslasuslosaial o
- Olbasdl e \_,Lulguﬂ

- However, it is very easy to use, but can be a large source of error for if the

calculations are not performed correctly. The biggest problem in using this method

is when you don’t keep the units the same. When using millilitres on one side of the

equation then you need to use millilitres on the other. The same goes for

Concentration unlts e Sy Ollusd! el @ @ 13 lasd) 135 ljacn NESS] J Sy Sl (sl plasciwd! Jgw <) .cU3 pag
_— Ssb sl 8 yaldall plasal sie o WS Slus gl Blassdl puc a0 @bl oie plasaal 8 dSie S|
3558 Olasg e dudd el Balaiyg 5331 Bylall 8 sl lall plaseral ] zlesd G315 dlsleall
(S 3 (S5 ? Ugt £

When additional diluent is added to an aqueous solution, the cancentration of that

dadza Bale 485 e

solution decreases. This is because the number of moles of the solute does not <« Jst>e S &L
—_— Jolowall 1o 3.555 adsay
change, while the volume of the solution increases. the number of moles are the <!l ©¥sesae 3 ellis
. Joloall g gy oy o
same before and after dilution. ads g2 Slalall sae olsi

Stock solution waasedl aesg LB
before dilution After dilution

No of moles= no of moles
M1xV1= M2xV2

Add water
—_—

Co oo ~§
< o J p \ o

The two beakers contain the same
number of moles of solute.
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Example: Prepare 50.0 mL of a 2.0 N solution from a 5.0 N stock solution.
ClxV1=C2xV2
50xV =2.0x50

V1 =20.0 mL

To 20.0 mL of stock solution add 30.0 mL of diluent.

Example: Dilute 7.0 mL of a 5.0% (w/v) solution to a 3.0% (w/v) solution.
ClxV1=C2xV2

5.0% x 7.0 = 3.0% x V2
V2: 11.7 mL
To 7.00 mL of initial solution add 4.7 mL of diluent.

RYEo) Lo sle Laedl 3o X Jole I3 0y ‘(5.\_}‘9 dlasS sl 4e )..SY) bz e Joloall ] oS
4. The “X” Factor 3530 Sy p0 Yy DS dapyl of B e dygodl el Ol ypzsia B donsituall dakiiall o) xall

33 13 10X plite Jolowe & e awlw¥l 355l Joloall cara a8 Jsloall 8 d5lasS 5l IS Jsall

izl ogd (JWlg plasaed slle 9o las Olye sty 15,55 381 wlulll Jolxall o el

When a solution contains a mixture (more than one chemical) in a solution, the X factor

comes into play. The buffers used in biochemistry laboratory usually have three or four
components. Instead of listing the molar concentration of each chemical in the solution,

a stock concentrated solution might be labelled as 10X Buffer. This tells the researcher

that the stock solution is ten times more concentrated than it needs to be for use. Thus,

a dilution is in order.

Components | 1X (working concentration) | 10X (stock concentration)
1M 10 M

B 05M SM

C 0.3 M 3M

D 2% wiv 20% wiv

E 0.1% viv 1% viv

When making a concentrated stock solution (e.g 10X buffer) you need to know the

“working” concentration which is the concentration of each of the chemicals when the

solution is at the correct concentration to use. This is called 1X. All concentrated stock

solutions that use the X factor, uses the working concentration as 1 X. However

sometimes it can be 2X or 5X.

5555 28ymm )z Ll (5l 10X Jaal s o) 3530 5o Jolone g sic
plsnatl pmall 5850l s Jolomall 55 Losie £3LasS Balo S 3,553 509 Jas 27
3559 pasaad X Jelall pasnd Al 838 3all o35l Jdle gian TX Laun Lo liag
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Volume of 1X needed
Concentration factor

Volume of stock solution (A) needed =

&) Let’s say you need 50 ml of 1X running buffer to perform an experiment and the stock

>

concentration is 50X.

50 ml

= ox - 1 mlisrequired from A + 49 mldiluent. o gilwent tede cans 1mi a5t s

Or you can use
Cl*V1=C2*V2
50X * V1= 1X*50 ml & V1 =1 ml is required from A + 49 ml diluent.

«+ Dilutions

There are two main methods for interpreting dilutions 1 to 10

oo eliz 1 10 J9 35580 s aslg ej 3oy s (]
35580 oo Jo 1 o Jaall Jeew o) el Jslonal
(Je 10 P& pooo cwiall 5o Jo 99

a) means that there is one part of concentrate in 10 parts of final solution (e.g. 1 ml of

concentrate and 9 ml solvent with a final volume of 10 ml) o ﬁ% > = j;:T
== [Eam

b) means that there is one part of concentrate to 10 parts of solvent (or 1 in 11) (e.g. 1(11;é 1j?fﬂ :1 |
oo Jo 1 Jlaall Jut

ml of concentrate and 10 ml vehicle with a final volume of 11 ml). o Jo 109 353all Jolomall
(Jo 1 P oy il

The former convention (one part / total parts ) is frequently used because the dilution

factory is easy to work with. In this case it is best to read "dilute 1:10" meaning "add

one part of the sample plus nine parts of diluent”. Now it is easier to determine the

calculations. 5y Sl Lo o] ok b ilgws il idas oY pSae S (<323l Jlan] /7 sy 252) Eildl 2Mod] patid

bl suasd Jawdl o puol (31 "asall o el dend ] B8LoYL diell o anlg i LS imay "1110 b

If you wish determine the volumes of each part. A dilution of 1:X means your

concentrated solution should be diluted to 1Xth of its current concentration.
(Sl 03535yt ) 35 sall Joloall aeisd Cony @l oy X1 dsay il 2jn S aoe sas oy 1]

total volume

Volume of each part. =

total parts "X"

Add the concentrated solution to (X-1) volumes of diluent. Always add a small amount

to a larger amount.

44 81y sl aasall e lass (X-1) 1 555all Jolomall casl
ST ass Jiyse
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Example a dllutlon of 1:5, means that the concentrated solution

should be diluted to 5™ of its current concentration

1000
| have 100 ml solution of concentration 10%, coRaiar
Volume of each part= 100/5= 20 ml for each part ﬁ
Add 20 ml from concentrated stock to X-1 parts 100m|

i.e. 5-1 =4 parts

4 parts* volume of each part

= 4* 20 ml = 80 ml diluent (final solution concentration is 2%)
Gl Yz &
\—7 > Vel / D/
5 O

% Serial dilution: 5 — e s
ol g ] zlesd Lowse
sdo a3 ey ST das

Serial dilution is used when you need a volume or amount that is too small to measure =="J%) 2
(Jo/@2ls 0.00007

(example, prepare 0.00007 mg/ml, there are no balances to measure this small weight 32 obd clse azed
Sl (5 tall &SIl

amount), options in this case is: (e dldloda B

:q o ] & "a‘ =

1- Prepare larger volumes than what you need.  _oii posdl o 51 lslasl s 1)

2- Make a small volume of a higher concentration and then perform multiple

3558 e seto e 2o 08 dilution steps (serial dilution) to reach the required concentration. A serial
asy Ulglas gb}b @8 @ . ‘_,.Ld
Jy,gn( Iaasdl) sasess dilution is @ stepwise series of dilutions which starts with a small amount of

I oslaall 18341 J _—
" o)uw@ Lo starting material and amplifies the dilution factor serially by using diluted

a_sbsﬂ\)no)_&..ouSJ Lu Olagdsed| . B .
e il Lale Ls 2y Material as a source for subsequent dilutions.

daasall o_\LaH alasezwly H.LALMJ
dds W Slaasal) yuasS

Serial dilution advantages include:

1- Saving reagents/spaces

2- Used in experiments which require standard curve.

v’ Serial two-fold and ten-fold dilutions are commonly used to prepare diluted

analytes. Serial dilutions are also commonly used to avoid having to pipette very

small volumes

oS . dadsall el yodiod @l Sty Blas 5yaelly dndll jladie dlulaall Slidsd] padaud of
Iy 8o aloo| o dolall plasczaal (] ool Coand @il Sy dleadosczall Olagasodl » a5z
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g/l = VL1 ng /ml

8yes ¥l b asdall Slshasl) pya 3
Example: e e

I want to prepare various concentration of solution Y in the range of 1000 ng/ml to

about 60 ng/ml, and the stock concentration is 1 mg/ml

Answer: we cannot weigh any amount in nanogram, therefore a serial dilution is

required.

1- The first step: dilute the stock to get the highest primary concentration required
(1000 ng/ml). This will be done by performing an initial 1: 1000 dilution.

0.5 ml 1m

=l

]

W
o v @

'Img.fml Eumo\ 1uoong 12 500 ng 12 250ng 12 125ng 12 62.5ng
stock > ml » ml ’ ml > ml

i

)

1 111
1111
1 111

1111

To prepare 500 ml of 1000 ng/ml (you can prepare any volume, e.g. 1000 ml, 250 ml,

as long as your concentration calculation is correct):

Cl*V1=C2*V2
1,000,000 ng/ml * V1= 1000 ng/ml* 500 ml - V1 = 0.5 ml is required from stock +
499.5 ml diluent.

C1
oR Yo = dilution factor Q K [/é o

1,000,000 ng/ml

= 1000 dzlution factor
1,000 ng/ml

Then divide the volume required by the dilution factor:
=500 mlI/1000= 0.5 ml from stock + 499.5 ml diluent.
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2- To obtain the range required, two-fold dilutions can be performed.

1350.1:2 ghss oY

R Jemall o2 s For the first 1:2 dilution we would take|1 ml of the 1,000 ng/ml solution and add it
Jo/plse531.000 7

oade ] Al ado2is to 1 ml of diluent in the next tube. This will result in a solution with a concentration
S sl 8 aasall —_—

olno olls e tipes of 500 ng/ml.

-Jo/plxe el 500 JS

o8 elsas ool e paseus This solution is then used in a subsequent or serial dilution by taking 1 ml of the
o @Y o TV -2
500 Jslow e e 1 351 5,0 previous 500 ng/ml solution and adding it to the next tube containing ml of diluent.

” wLo79 \SJLLLJ J,a/‘ab.cy
e o g A _,yg This dilution will now result in a solution with a concentration of@ng/ml. This

250 1510 Jslos 31 205 PTOCESS s repeated until a final solution at a concentration near 60 ng/ml is made.

ddasll oda 3ys3 JA/?}csu
Jslo e Jaasdlpny

60 oo s 355 Slg

ey oliol Jlaall (3 Jo/pls2 53 0.5 g% @ e
62.5 wasy el 355

Ja/plyesil

Vs

= %= U U U

1 mg/ml < HE 3 1000 ng (l'P L 500 ng 250ng 12 125ng 12 625n
stock ml ml _> —P —P

In the example below, the highest dilution has a concentration of 62.5 ng/ml.

1111
1111
1111
1111

bl Jols lus Sy
Jalodl e g Jlandll
IS 3 Buyb e @it

ifi“‘::” %= multiplying each dilution factor leading up to a particular dilution. For example if we

sl bslslJtal\wanted to find the total dilution for the 125 ng/ml solution:
Jslnal Mlax ¥l gl
: Jo/pl32 56 125

The total dilution factor for any of the resulting solutions can be calculated by

DFtotal= DF1 x DF2 x DF3 x DF4
DFtotal=1000x 2 x2 X 2

DFtotal= 8000

You can use the DFtotal to calculate the concentration from the stock. The stock is
1,000,000 ng/ml/8,000=125 ng/ml.
Note: you can use various volumes, add 0.5 ml from the dilution to 0.5ml, or 1 ml

from the dilution you want to 1 ml, or 2 ml from the dilution you want to 2 ml, this

depends on the volume you want for your experiment, and the diluent quantity

available in your lab.
e Je 0.5 ol dalisi plosl plasizal cliay riasdle
o1 W eauyd cill adsadl e Ja 1 ol Jo 0.5 | caasad]
ol e e sasss - Jo 2 Il by o3l ciudsadl o Jo 2 o
Ayt b 8ydaall sl deaSg ez sagyd ]
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YouTube Link:
Serial dilution
https://www.youtube.com/watch?v=yYWFX41Xc5Y

Drug reconstitution

https://www.youtube.com/watch?v=8ECYuiHFObU
Dosage Calculations Made Easy

https://www.youtube.com/watch?v=TK3ZAaMuhY khttps://www.youtube.com/w
atch?v=TK3ZAaMuhYk

ng Jb oliel gliall Jle g5 il cmall o 4 Sty ng/ml 1000-60 I o b 653 3813 yias ail wgllaallg tr stroke volume=Tmg/ml JI €l : SIS 5l lighos so
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Experiment 2

Experimental applications on solution preparation and dilution.

In this laboratory you will be preparing and diluting solution as per given in the lab. In
all steps distilled water will be used as a diluent
Using the following materials, prepare the solution below

Materials

. NaCl

. KCI

. Red buffer

. 10% bromophenol blue stock (3mls)
. H2SO4

. Volumetric flasks (50 mL)
. Digital balance

. Graduated pipettes

. Pipette filler.

. Distilled water

. Test tubes

. Erlenmeyer flask

. Beaker

1- Prepare 4 mis of 0.078% of bromophenol blue, given that the stock concentration
is 10% bromophenol blue. Write down the procedure you followed in your report
sheet.

2- Prepare 50 ml of 20% w/v NaCl?

3- Prepare 50 ml of 136.8 mM NaCl using the stock solution (20 % w/v) you
prepared in the last step, knowing that the molecular weight of NaCl is 58.44
g/mole.

4- You have a 10X red buffer, prepare 10 ml of 1X buffer.

5- Prepare 50 ml of 150 mM KCI knowing that the molecular weight of KCl is
74.5513
6- Prepare 50 ml of 0.2 N H2SO4, from a stock of 2 M H2SO4 found in the fume

hood?
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