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Lecture 5. Solutions
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N 2oiql S 5I2M (saturated and unsaturated solutions)
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B 283} =& (Solution & Concentration)

Lecture 5. Solutions
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B TS| Q1 X} (Unit Factor Method)

of) 2o E= R 2AX[0f i SSt=7}7

10| E/1O|E = 1291X|/10|E

1O|E/1O|E = 1 = 12Q1%X|/10|E

2O E = XOIX|
2L|E * 1 = 2IE = XQIX|
2I|E * 12QI%X|/1ME = XQIX|
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S L (Molar Concentration, Molarity)

Mot 822 &5 #olotes /iy 2882 59| tHe
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gojo] (L)

Blr(M) =

- 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 1071} Na 23 Q122 2] () . 1.66 x 10 e

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

E=23g

- 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 = 2 1L.0J| &4 NaClo| 0.100mole =0} L}
1mol NaCle| &Atzk = 23.0 + 35,5 =585 ¢
. 0.1 mol NaCl = 5.85 g

>>5.85 g9| NaClg M2 M FEHE {2 H|0|#0 1L volumetric flask0f] €10
A2l 20| =0ICH O & 1L 27X &2 *H<L™ 0.1 M NaCl 20| =IC}.




Lecture 5. Solutions

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 g0 Z3E 239 g WY

‘ =H0
gy - 0L
1 Eq

- Na+9o| J1gHiEaf = 23 g (1= Na+ = 1 Eq)
12 g (0.5 = Mg*t =1 Eq)
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H 22|22k (Milliequivalent)
- L Ol2se RY| &0 tgdez EAg [ O|2o s &
(<}

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 ¢




Lecture 5. Solutions

B 24 5l 2oo]| 5|ME (Dilution Methods)
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B 24 5l 2oo]| 5|ME (Dilution Methods)

- A Y 5| (Serial dilution)

25 uL
Discard 25 uL from
25uL 25puL  25ul  25ul  25ul  25ul  thelast diluted well
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Lecture 5. Sol

utions

B 24 5l 2oo]| 5|ME (Dilution Methods)

01) 02mLe| HHo| 9.8mLe| ZRAES JIUCHR 3|4 EL o
>> S BAMY = (HBYZ)/(AAD)
= (0.2 + 9.8mL)/(0.2mL)
= 50

02) 1.52 5|4 =

(= PN 7: ey
= O

>> 120mg/dL x

. SN e 50 3|ME| AL}
8 ANE FO| ZEEHO| 55+ 120mg/dLS
Soto| Zte Anfelzp

5 = 600mg/dL

CF.
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B 24 5l 2oo]| 5|ME (Dilution Methods)
O|1) E= Ez.f—o—*.' (10mg/mL)S 3| A5t0 AME EE&H(0.2mg/mL) 100mL = Fr=2{1
SICH Q3 HE EROHO| Qk2?
>> 10mg/mL -> 0.2mg/mL = 508} 5|Ad
>> 50 = £|ZoH e/ AN

= 100mL/x SoX =2mlL

0|2) 95% alcohol A= S| AS A 70% alcoholE22 1000mLS Bt=8i
Z Q3t 95% alcohol 80| QF27
>> NV = NV
>> 95% x V = 70% x 1000mL
>> ..V = 736.8mL

rot
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B Z2M =HdH (Calibration Curve)

1|

- BE50|9| XH(TH)
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B 7=-I|%>I=-:hk| NS

M XM EH (Calibration Curve)

No. | MEEEN (m) | SF+ (ML) |EsE (mg/dl)| S&E& (OD)
1 0.00 1.00 0.00

2 0.25 0.75

3 0.5 0.50

4 0.75 0.25

5 1.00 0.00 200 1.00




