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(Nuclear Atom)
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B & X}(Atom)
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h)vju';»qon Iw'li;m
1 2
H He
1.0079 4.0026
lithium beryllium boon carton nilrog=n oxen flucrine neomn
3 4 5 6 7 8 9 10
Li | Be B|C|N|[O|F|Ne
6941 90122 10211 12.011 14,007 1659499 18,993 20180
sodium magneshim alumhium shicon phosphors SUfur chiorine a0gon
1" 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |CI|Ar
22.900 24.205 26.962 28 086 30.974 32.065 35453 008
potassium caldum scandium litanium vanadium | chromium | manganase fran coball nickal copper zine galum germanium asenic salenium bromine keypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|Ti|V |Cr|Mn|Fe[Co| Ni|Cu|lZn|Ga|Ge|As|Se| Br| Kr
39.098 40.078 44,9565 47 957 50.942 51,906 54 938 55845 58,933 58.692 63 546 65.39 69,723 72.61 74,972 78,96 79.904 83.80
rubldhim stontum yiirum zirconum niobum | melybdeaum| technetium | rulhenium rhocllim pallaclium sliver cagmium ndum tin antimony t2llurum lding X2non
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y | Zr|Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd| In [Sn|Sb|Te| I | Xe
85408 87.62 §8.905 01.224 92.906 95.94 198] 101.07 102.91 10642 107.87 11241 114.82 118.71 121.76 127.60 126.90 131.29
caosium Larium Tuletum hammium Lantakum wngsten rhenium osmum Fidivm Halinum okl mercury thalliurm lead bamuth pelonium astaline radon
55 56 57-70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|/Ba| ¥ |[Lu|Hf [Ta| W|Re|Os| Ir | Pt |/Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 2072 206.98 1209] 2194 §2221
Iranchim radium lawendum fruthefdordum|  dubnium | ssaboegium bohnum hassium melinerum | urunrlium | unuauaum | uurblum ununquadium
87 88 89-102 103 104 105 106 107 108 109 110 111 112 114
Fr| Ra|*x*| Lr | Rf | Db | Sg | Bh | Hs | Mt |Uun{Uuu/Uub Uuq
[223 [226] [262) [261] [262] [266] [264] [269) [268] [271] 1272) [277] 1289
fanthanum oarm praseodymiumy neodymim | promelhlm | samardum auroplm gadoinkim tesbium Ayspeosivm olmiim ebium thidiom ylterbum
*Lanthanide series 57 58 59 60 61 62 63 64 65 66 67 68 69 70
La|Ce| Pr|Nd|Pm|Sm|Eu|Gd| Tb|(Dy|Ho| Er [Tm| Yb
138.91 14042 140.91 144.24 [145] 150.35 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
actnlum thorum protactinum | uranium neptunium phltcnium amenciim cunum besksllum | ealfomim | snstenium fermum  [mendsleviom|  nobslium
** Actinide series 89 20 91 92 93 94 95 96 97 98 99 100 101 102
Ac| Th|Pa| U |[Np|Pu|Am|(Cm|Bk| Cf | Es |Fm|Md| No
[227] 232.04 231.04 238.03 1237] [244] [243] [247] [247) [251] [252] [257] [259] [259
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- ZJ|8HE 2, 50| AXPEEE = 12,00 amuZt Ot 12.01amuz HEA|

= (0.9890)(12.00000amu) + (0.0110)(13.00335amu) = 12.01amu

- XpQA S0 2E A
-> 0f: F2: FIHe S|4 S3Cu (69.09%) 2 5:Cu (30.91%) =X

2r2fo| YUALEE ¢ 5Cu: 62.93 amu, S2Cu: 64.9278 amu

S 174 ojae] SAYUAZ I

Falo| BaEY
=(0.6909) x (62.93 amu) + (0.3091) x (64.9278 amu) = 63.55 amu
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B 283} =& (Solution & Concentration)
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B TS| Q1 X} (Unit Factor Method)

o) 2o E&= R 2AX|0f s SSt=7t?

14| E/1O|E = 1221X|/10|E
1o|E/1O|E =1 = 12Q1X|/1L|E

2T E = XQIX|
2IE * 1 = 2T E = XQIX|
I E * 1291%|/1IE = XQIX|
X = 24
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S L (Molar Concentration, Molarity)

Mot 822 &5 #olotes /iy 2882 59| tHe
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- s
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L
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- 2 2KMolar mass) = 2% 1molQ| XZ=0f siEtst= E 2k g/mol
(Avogardro’s number = 6.02 x 10%3)

ex) Na 1moled|| sl|& o= &lzF27?

6.02 x 107} Na ., 23 Q1212 2o (amu) . 1.66 x 10 e

E=23g

i Na x Y& Na %2} Na 1 hmu

- 6M HCl 2 HCl 6mol0| A 1L0| Zat=l 4= 2|0|5t 4,
36.5

0| =0 U= HCIe| HEk2 6mol x 36.5g/mol = 2199
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Bl = 35T (Molar Concentration, Molarity)

- 2X4: 0.100 M NaCl 8¢ 1 L= O{EA BtEE=7}?

>> 0.100M NaCl 2 = 8 1L.0f| &4 NaClo| 0.100mole =0} !
1mol NaCle| &Atzk = 23.0 + 35,5 =585 ¢
. 0.1 mol NaCl = 5.85 g

>>5.85 go| NaClZ M20AM FAE AL 1L volumetric flaskd &

ot 1 2 1L #3774 22 ML H 01 M NaCl 40| &ct.

(Tt
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Bl = 35T (Molar Concentration, Molarity)

ot7| 2ol =0 &dll=l 1M HCl O] Z25}C}.

=1,
= —/ o
AX| 7R Q= o2 2M HC| 2 O|LC} 2M HCl 8-S AtE5iA 1M
HCl 8 1LE Bt=2{8H 2M HCl & mlIZ AtE 9| 0fF St=7}7

>> 2M HCl 88 = g2oH 110 8% HCIO| 2mol =0} QICt
s 2% 500mlof|= HCl 1mol =0} QULCt

>> 2M HCI22 500m| + £ 500m| Ad2 Lol A
gAdo| HI| =1L, 89 & = Imol HCI

.. 8Mo| 25 (M) = 1mol HCI/1L = 1M HCI
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H oMEST (Percent concentration)

1 2{5HA] &

OF - HbtH

M E

M E (weight/weight percent)

AF/ AHW/W) =

8dg .
Lo 100 g

X 100%

MM E (Volume/Volume percent)

ga9o| by

4. Ya| 1

H 5] /Bu](V/V)% = X 100%
Fu] /25](V/V)% Golo] 1005.] o
ME (Weight/Volume percent)
822 g ,
Ak i} f )
dF/FHAWI% =gt 100 m < 100%
MM E (Milligram percent)
2 2]
w2) 7 HAE(mg %) = o=  100%
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B oM EXx T (Percent concentration)

1. O 8US OfEA PHES0{0F St=71?
(a) 10% (W/W) NaOH 500 g
>>10%(w/w) = &4 100g0| & 10g =0 ALt
. 5x10g NaOH/5x100g £ = 10%(w/w)
(b) 25 % (V/V) HEF2 650 ml
>>25%(v/v) = A 100mIof| & 25ml =0} QL
. 6.5x25ml H|EF2/6.5x100m| £ = 25%(v/v)

2.165 g2 mET S 7| {5 15% (w/w) =T U0 HofLt HQBHI}?
>>15%(w/w) = 8l 100g0)| & 15g =0

:
. WOP EEY 16598 Y| Yol Wad Y| ¥
165g(Z =) x 100g(H)/15g(Z=TF) = 1.100g(E )
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B S (Equivalents, Eq)
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B 13 TEF (Gram equivalent weight)

-1 ol maE 23| g AY

‘ =H0
gy - 0L
1 Eq

- Na+9| 1glEtef = 23g / 1Eq (1= Na+ = 1 Eq)
- Mgt o] =& EF = 249 / 2Eq = 12 g/Eq (0.5 & Mg?* =1 Eq)

H 22|22k (Milliequivalent)
- "o L 0|25 55 &7 (20 YANoR BE 1 0|29 555
2l 2| S 2F(Milliequivalent) @ 2 H A|BHC}
- 1000mEq = 1Eq
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B 13 TEF (Gram equivalent weight)

2. Mo| JEHckar = BX|2k/$A0|2 (HY)O] £
>>HClo| 1aietak = 36.5/1 = 36.5 (HCl — H* + CI)
>>H,S0,0| etk = 98/2 = 49 (H,SO, — 2H* + SO,%)

3. 47|19l O”-TH = -E—If%*/ﬁl £A| 0|2 (OHY)2Q|
>>NaOHQ| & = 40/1 = 40 (NaOH — Na* + OHY)
>>Ca(OH),o| O #E& = 74/2 = 37 (Ca(OH), — Ca?* + 20H")
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B 13 TEF (Gram equivalent weight)

- Ca?* 0|20 JYEES AOAIT? (Ca2 122 2 BHY)

>>40 g/2 Eq = 20 g/Eq

- 0.1% (W/V) Cazt 42| 100 mloj= & Z2[F T2l Ca?r 0|2 0| EXSt=7t7
>>0.1%(w/v) = 84 100mIg| % Ca?* 0.1 g =0 QUL
>>0.1 g Ca?t 2 H Takol7}?
1 EqCa?*=20¢g, 0.1gCa?*x 1Eqg/20g = 0.005 Eq Ca?*
>>1000mEq = 1Eq
. 0.005Eq x 1000mEq/1Eq = 5mEq Ca?*
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B 13 TEF (Gram equivalent weight)
-1 Lo o = HPO,> o Hats k= 140 mEq O|C} 1 Lo| A Aofl= &H g2| HPO,*
7t EXSt=71?

mEq - Eq - g 2= [zt

>> 140 mEq = ®H Eq Q7?7 0.14 Eq
>> HPO,*- 1 Eq = ¥ g @17}? 969/2Eq = 48 g/Eq
>> 0.14 Eqx48 g/Eq =6.72 ¢




