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Prefixes with SL Units Dilution formula Leqi Li

Mega (A) 1O decild) 10-1 (Mconc)(Vconc) =(Mdilu) Udilal
999014160

KilocK) 1O centi (c) 10-2

mill;(m) 10.3

micro (u) 10
- 6 Stoichiometry ****

nano in 10-9 SCERY/75*-.15 -3744,*
** EY iERII* GYRIDAI I ***I TADEE3.3--,
*3.Ez*B_6x95Yie.

Concentrations Limiting reagent:who isinadequate

Molarity (M:mol/L

Molality (m:mol/kg)
~volume percent

Percent composition (WIw, v/v or W/r1, %
↳) weightpercent Experimental error

Parts per million, PPM:otex so Random error I Systematic error:Total Error
Parts per billion, ppl ofsubstancethe ↑ it

Precision + Trueness -Accuracy
I ->I it i

0.002%0
For

aqueous solution:ppm =mg/L =pg/m)
Standard deviation I Bias :Measurement

uncertainty
ppb =ng/L =ng/mL

due to PCH20) =1.0g/mL Example: ·

impure solvent

too narrow burette

incorrectinspection angle



Leqi Li
Propagation oferrors S.Fwith uncertainty 999014160

Addition:y
=x1+ X2 ey:le-> Absolute uncertainty The firstdigit (NOT ZERO) in acertainty isthe last

Multiplication:y =x2x2 ey=Stext.Relative uncertainty significant figure in magnitude.
~> AEAerror *iEYE its.F

eg. 0.09456(10.000283) =0.09456110.00021:0.0946110.0002
SignificantFigures A****E

Addition / Subtraction:determined by fewestdecimal places Deviation in random error

1.362 x10
4 Deviation:The difference between the value (xil inone set and some

-"Ien fixed value, usually the mean IXI

Individual deviation:di =xi- x

Multiplication / Division:limited by smallest number of5.7 Average deviation:d=E(Xi-x

34.60

-40287 Standard Deviation (SD, sI

s =x measure forresion
4digits
-

Logarithm:logix =5 x 10-8 =
- 7.2674

2 digits Normal IGaussiandistribution-

Antilogarithm/Exponent:antilog1-3.42) =x10*
2.S.F

~Afanationwide
M =16 68.3%

M =26 95.5%

Rounding.D Round up,when more than halfway to the nexthigher digit -X M =36 99.7%

② Round down:when more than halfway to the next higher digit.

y
=mfuntion

cere

lim s =6

IV->00

③ Round to nearest even digit:exactly halfway leg. 43.45*43.4 The population SD is6



Leqi Li
Relative Standard Deviation (RSD Calibration methods 999014160

RSD =2x100% A method to measure the unknown quantity from the known

quantity from the known quantities ofanalyte (standards)

Standard deviation ofthe Mean (Sm) ① External standard.

Many sets ofmeasurements are performed and the mean iscalculated ② Standard addition

for each set. The SB ofthese means is calculated for estimating the width ③ Internal standard

ofthe distribution ofthe means.

Set 1 x= =96 Means ofthe mean
External Standard

Set 2. 52:97 I Sm=,a e

I prepare multiple solutions containing different ICIs of

" m =95
analyte with known quantities.

set m

② Measure signals for each [C].

Calculation ofSm directly from the NLN1 measurements. ③ Make the calibration curve.

Sm =Y, Sm<S,Sm decreases by a factor I through &Find the unknown (C) through the curve.

making N repeated measurements. a Signal

Presentation of the results

Experimental result: Instrument or method: -...·Mean ·SB ofmeasurement

· SB ofthe mean ·No. ofthe measurements >

iC]
·No. ofthe measurement

x =0.15M S =0.02M Matrix Effect:the change in the analytical signal caused by

Smee N=6 anything inthe sample other than analyte



Added standard

Standard Addition (the same substance as analyzes Multiple solutions with constant V
Leqi Li
999014160

Based on addition known quantities ofanalyte to the unknown.

/Samples are made in almost the same matrix. Add Vo:5m2 ofunknown
~> initial cone ofunknown ⑪

Signal intensity. 1:Ix =k(X):

2,x+x =k(X)+ +[SIt!
final coneofstandard.

ofunknown
Add standard ofanalyte

final conc

Vo ⑪
Es =si,'x+=2x3:- (C) with increase Vs

W

[S7, =[S]:s
eg. Notin serum gave a signal of4.27mU Fill all to V =50m)

5 mL of2.08M NaCl Added to 95.0mL serum sample. !
The spiked serum gave a signal of7.98mV.

Find the conc. ofNotin serum.

Es raises=[Na):=0.1e 2,s =x3 ++-
Y=a1,x+5)

Asolution with successive additions
Conc. ofstandard sample:175, VsitE .)-r-RyJ DEFARIA-Matrix.

) =1x+
X x 7

x =[S7+
Y=2xx+s k=1x

[X]i

Internal Standard

·

Signal ofunknown
The added standard isthe same substanceas analyze to address matrix

effect.
xi x =153



Leqi Li
Principles ofchemical equilibrium Strong Acid/Base 999014160

Reaction:aA+bBFcC +dD HA H+A

1-ie.1s=.t f 0 0 ka=
reserved it, or kw=(f+y)y

The PH Scale 3 y

pH = -logIH] pOH==-logIOH]

The pH range generally:
Strong Acid:2H=F*4K

Neutral Strong Base:[H+=4K.
0 Acidic If alkaline 34

12PH Weak Acid

11-
HA H+A

10 -

g-linear
f 0 0 ka=

X

8 -

.............
entral

20 +0H kw=(x +

y)y= I I
6 -

5 -

4. Linear Weak Acid:[HT-24Ta
3
-

2
- 2 13 14 is if it is igisologcconcentrations



Leqi Li

Simplify the formula. 999014160

7 =10M:(H
+

3 =f

+ =100K:[H):Ka

Buffer solutions
weak acid -its conjugated base a solution that slightly

weak base +its conjugated acid E changes its pHupon addition

ofacid, base or dilution.

HAH +

A

logKa= logIHT +Log=pKa=pH+log.Ins
when [AT:THA). pH=pKa

Buffer Capacity, Bi
Aquantity thatrepresents the resistanceofpH upon

addition ofstrong acid,base.

B =d2, = CE,wherecondoare themeteringacidare

B =2.3c xA)xA), Bmax =0.575c

onthe





Common Prefixes with SI Umits

103
±0020”I 0

^~

IIO
3

的

mum的mpommikom
>

SI UMit

Derived
→

SI Units

Concentrations

Molarity ,

M ( m ω ( / L )

Molalitf , m (m 0 l / kg )

Weight percent 咒

Volume percent 艺

eg , 95% ( W/ ow ) ethanolcomtasns

ifthe densibyof soloehiod
is Ig / am ( 95 g of ethonol of everφ lo0gof

ppm
=
massofsubstane

solurion× 200 = mg / L =µg/mL
mass ofsample

ppb -
massofsubstanemass

ofsample
× 209 = µg /l = ng /mL



Making solutions
Dilatios formvula :Moon) Vconc ) = Aidi ) ( Udsi ]

Stoichiometry
Dissolve - s Oxidize, Precipitate → Sinter - → Weigh

Limiting reagent

2023
.
3 . 17


