KOR_1

| C h O

51st — International

Chemistry Olympiad

France — Paris—2019
o|-7}-”o|.'— |-o|-|

Making science together!

2019-07-24

20 8

ANNEE DE
LA CHIMIE

de I’école a l'université

2019

MINISTERE MINISTERE
DE LEDUCATION | DE L'ENSEIGNEMENT SUPERIEUR,

g’ £+ Fratermité NATIONALE ET DE LA RECHERCHE

Liberté « Egalité + Fraterni
REPUBLIQUE FRANGAISE DE LA JEUNESSE ET DE L’INNOVATION




KOR_1

5 AlZHo| .

F

7| (Read) A|ZHO] 15 & FO{ZIC} O] A|ZtE

ol
, &
}X| OA| 2.

2
oS

i
o

_I

29 H|O|X| 2 &0 ALt
N X
B [
=AM

—

—

N
1 Al

(==
[

E

o
.

[z
S

-
[=]

H Al
Al
FALE A 47
o A Z} (Start) B &

o

=]
=

[z
=

K| AL At
Al
=
Al
=
5]

o W82 xiE x|

H
3

Tt

dE

t2k X

-
(]

=2
=)

=Y

A~

|
™

o HSX|7} BRSHH, AlEHX[2

o3

<
H

10
RO

ojn
=
Op
B0

Mo

.@

1

W7t ¥ Ao\t

Uk
jl_
Tu
i
M

T0

oF-

RO
1

e [ChO T80

20Ho=Z XHe|=C}

1|

[

e
o

A

4

[ |

e
o

S8 40 HOIM 1

4

[

.
o

-IA|

[

.
o

Mol = &= =X[E AO|Ct 0] B2 TN &
7te7g0ot} &

=
e

IH

O{OF otC}. &O[L} &

H M Z35tet.
SHA| OFA| 2.

f

18s & A0[C}

ARF7F B2 A

o
o

ot

10

MHr

ol

10

RF
71

oju

olo

A E=X=PN

715tet. =842 LA M =t /7]

| I

x_l_
MH

710fl H7[5tE}.

O

=N

To!

100

51st IChO — A



EXTER
O] AlEOIN, BE +84 B81ES0
PPYBICE A\ Th ER S Tf 2425 o7 ©

CH 7|

M 0 E:

i 2G| o] &=
QLE.

ZIZQLE Al
=83 =

s & 2o {E:

7|2 ™5}

M=

My 28
EY3-OtQIFFELQl ZHA A
O] & 7|H| 2 A

FAESWN ST |E PN

Chg ghS2l 8BS X+ @

a A(aq) + b B(aq) = ¢ C(aq) + d D(aq):

T2 SIS 4.

r

Note

= &E9| = “M” &2 “mol L 0| C}:
ImM=10>mol L!

IM=1mol L

51st IChO — 23 Al™ ot=0{ &t

FE4AHE X[ H (Polydispersity index) Ip:

Na=6.022-10%* mol™!
R=8.314)Jmol ' K
p°=1bar=10°Pa
Pam =1 atm=1.013 bar=1.013-10° Pa
273.15K
F=9.649-10* C mol™!
IW=1Js"!

1 kWh=3.6-10°J
h=6.626-10*7s
c=2.99810ms!
e=1.6022-10" C
P=AEx]
n= Pobtained/ P, applied
E = hc/
pV=nRT
G=H-TS
A:G° = —RT InK"®
A:G° = —n F Ecen®
A:G = A:G° + RT InQ

at T=298 K, R7T1n10 ~0.059 V
A=¢lc

[A]=[Alo— kt
In[A] =In[A]o — k¢
1[A]= 1/[A]o + kt
tl/Z = 1n2/k
2i Ny M;
Mo ="3ow,
_ %N Mf

1 uM =10 mol L!
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Flen
1 18
1 2
H | 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
" 12 13 14 15 16 17 18
Na/Mg|3 4 5 6 7 8 9 10 11 12| A [Si|P | S |Cl|Ar
22.99 | 24.31 26.98 | 28.09 | 30.97 | 32.06 | 3545 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

39.10 | 40.08 [44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 5585 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80

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
85.47 87.62 |88.91 | 91.22 | 9291 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3

55 56 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Balsm71| Hf [ Ta| W |[Re |[Os | Ir | Pt [Au|Hg | Tl | Pb | Bi | Po| At |Rn
1329 | 1373 1785 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 1951 197.0 | 200.6 | 2044 | 207.2 | 209.0 - - -

87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118

Fr [Ra [ | Rf [Db|Sg |[Bh|Hs|Mt|Ds|Rg|Cn|Nh|Fl |Mc|Lv|Ts|Og

57 | 58 | 59 | 60 | 61 | 62 | 63 | o4 | 65 | 66 | 67 | 68 | 69 | 70 | 71
La | Ce | Pr|Nd|Pm|Sm|Eu|Gd|Tb | Dy |Ho | Er | Tm|Yb | Lu

138.9 | 1401 | 1409 | 1442 | - | 1504 | 1520 | 157.3 | 1589 | 1625 | 1649 | 1673 | 1689 | 173.0 | 175.0
89 | 9 | 91 | 9 | 9 | o4 | 9 | 9 | 97 | 98 | 99 | 100 | 101 | 102 | 103

Ac| Th|Pa| U [Np|Pu|Am|Cm|Bk | Cf | Es |[Fm|Md | No | Lr

232.0 | 231.0 | 238.0

s

A ¥
2019441
IYP %
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AloF

ctd

S 7T (Deionized water):
- MAE (Z-CH)

_ N Deionized Water Ot
. EelagY (M)

EEfﬁ El E (:'6_5
o e, MAY Ethanol H225, H319

20| E 22l A&, 300 mL,
o . Wine sample H225, H319
SN BapAE
=X P1
Alef ch GHS o™ <

4-L|EEHMZAGBIE, 151 g,
5t 4-nitrobenzaldehyde H317,H319
==

H225, H290, H304, H314,

~ OH
d7h= Eluent A H319, H336, H410

H225, H290, H304, H314
I—l OH (@] H O} 9 9 5 5
M7 B, 20 mL, 2| HHO| Y Eluent B 1319, H336, H410
22 (0Oxone® , ZEIH
HZAR - HAH0|E), 787 ¢, Oxone® H314
ZotAE Y
TLC £ 4-L|EEHI AU E

TLC standard H317,H319

NES

=H P2
Al g GHS 2t ok
1 M MO|A|CHA T ELE 824,
KSCN 1 M H302+H312+H332, H412
20mL, S2tAEl H
0.00200 M MO| @ A|QHAF ZELE
B KSCN 0.00200 M OtA
A, 60mL, SetAE E
HCIO, H290, H315, H319
ZotAaE Y
0.00200 M E(111) 24, 80 mL,
Fe(I1T) 0.00200 M OtF
iEl.A El l:(g

51st IChO — 2 Al™ ot=0{ 1t
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0.000200 M H111) 4, 80 mL,

N Fe(I11) 0.000200 M O} &
ZCotAE
0.3% dtAtoteA 8 3 mL
0.3% B H=tPL S8, 3 ml, H:0; oFx
ol A G R e
25X P3
Alef cft GHS 28 1<

0.01 M O}O| Il 04 200 mL, ZAM
_ I H372
ZCotAE
0.03 M MO| L&A A F EH 200

_ NaxS;0;3 o
mL, S2tAE H
1 MNaOH £ 55 mL, E2tAE

NaOH H290, H314
A
25M A M 30 mL, EEFAE
H,S04 H290, H315, H319
A
0.5M OfO| @ LI} ElE 4
KI H372

25mL, E2tAEH
OtO| ClAtzt ZLEHE, EHEF 100 mg
(Bto| Melst 2z 57|, {2 KIO; H272, H315, H319, H335
Hfo| &
=Y 8M, 25mL, ECtAE B Starch Ot

51st IChO — 2 Al™ ot=0{ 1t
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|
REEH

7HQ! FH] >
o=l E 2| HE (Pipette filler bulb) 1
=otgE 1
771 7|2 &1L E2tAE H “Organic 1
waste”2F 1 HA| &
| O] I EtZ 15 %
‘4 Y 20| I (Precision wipers) 30 &
A=K (CHH) 1
UK (&) 1
A9 1
oAd 1
B 1
42 1
AXHE FEH 1
X} 1

3& FH| =
TLC 221§ uv #HZ 2dd g2
A &= 7| (Colorimeter) AlS| Al CF 5
xt7H 2 E AO|= (S, M, L, XL)

ZUO|AH REAl AL Tts

AS& MM
=M P1

7HQ! HH| =
MHE ARHE: |
- Ay SUDY U =0 2
. O 2yzot 2u= 20 :
ZOrstE HZAE o2 S8t 3 (ground-joint

7]
Erlenmeyer flask), 100 mL

ZOpakE A8 o2 Z2tA 3 (ground-joint

Erlenmeyer flask), 50 mL

StF AT (reflux condenser)

51st IChO — 2 Al™ ot=0{ 1t
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N
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| (Hotplate stirrer)

my
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1

(Crystallizing dish)
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YE 22 BBl 27|

2o |12 | el
1

| Ko
W
dal
o
n
Kl
T

\J
m [ & |40 |oS | 1% |oX | ne

H

TLC 7 H , “TLC elution chamber”2t 11 FA| &l

A& XAl HEl TLC T3 FO0| & X|ma St |
T E(Student Code) = HA|E
TLC & sa U= ZA 2 @WE GA| 2o A= 4
SotAE HA 1
2|2y 1
=5 28, 25mL 1
H[71, 150 mL 2
=28 SCtAE Z 7| (Plastic powder funnel) 1
EEEEECET! 2
24 72| oI, TLC A& &, 1.5 mL, OF7H RUS, 5
CORZ HAIE
A SEE ZM 72 HO|Y 10 mL, O] /UZ |
St 3 E (Student Code) = HA|E
XA ottl ol =4 1
=Ml P2
7§l EH| T

20 o=, 10 mL 1
=5 O/Z, 10 mL 3
=5 IZ, 5mL 3
Al 2HCh 1
Al 15
Al 2t OF7H (Test tube stopper) 7

M E A (Colorimeter) 8!, 4 E 1.0 cm 2
H[71, 100 mL 2
1 3|8 ZalAE o 15

51st IChO — A& A|Y &= ojm
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2tA 3, 100 mL

it | e |

2fA 3, 250 mL

, 150 mL

R RS

, 100 mL

= 20 mL

HrlAr A (4o (4o (4 (4 | = | = o> [0 [do |4 | n>
HIEEH A
El
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=
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25 P1 2= T8 =L TLC P1.1 P1.2 A
2| b 12 12 8 2 3 37
13% Ha
2H P1 L E2WAAT S| 0| HBAT Ol Mojure
At & S 2AE2 et P8oM 47(= 58 Hr7z= £017] flol Rl A=

N o mjo

J—'_ —
CiSt= AlSF ZHES i ==s 2ACE o[ ZHOM= F=E0|1 F3 =ZE
A O| E(sulfate) YTHE THEO{U= ZElE HIAE LM O|E (potassium peroxomonosulfate)S
AetHE MERRHCEH Of 70N H4EH Z&(0xone®2E M-S E|RUCH Eot Xetd &oiel =4t
H

o
OEF=ol 2E=0A 2SS +ABHA EL.

2 ME:2 4-L|ERYIZUL|S| E (4-nitrobenzaldehyde)ES M2tA|7|10, HWEES EBH™HSID, TLC
M7 M (eluent)S H| St TLC & ALESI0] HHE2| ==& HAst= IV E FT-THCL

Fol: of|EHE T8t I 2 “Organic waste” HOj| HHEA| B{2{OFStC}.
g
l. 4-L|EZ2H XAG| 3| E(4-nitrobenzaldehyde)l| £t}

1.20mL 2| 1} 5mL 2| ¢ Et2S =L}

2. ZOI%¢E AP (ground-joint) &2t E2fAF 100 mL O A ZUCH (magnetic bar)E

2ozt
3.02] 2AS ™ 151 g O 4-L|ERHRUHS| =S A2 ZSatAA0| SAHa; o[ Fo| BHE
=/OEtE == T Hrstolel. o4 E2tA3E AHMEN F™IZ(clamp)E

o

= 1

=

, 1 2 02 BAE ™ 787 g2 S&=

=
H7tstoq el
4.2 SYZE EL ZOISE AHAES 27 AU M(reflux condenser)Off HZETHCE (A2 1
1), HELP 7tE& SO SE{El Zu7t b 58 S0 F 12 HE2 0| E(hotplate)E X F =
A0t
5.45 & Qb 23foh 2HRef 1 =0 ot WE RE= YE)E olH HESEYES
7tE5t0f L SHE 20| E 2|0 A& =At= 22tot 27 o7 fleh M| 7| 2] +=X[O| Tt

large clamp

small clamp

.

51st IChO — A& Al ob= 0 &t 1
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o

= 7, HES0[et #Y SEtA3 S
K E MAsHA 2} (:]_Fél X HE
of d&st=

I_ﬁ
MU
mn |H
K=
i

i

u

B 1>
EIT.
N
)
>
o >
185

| ——

<«——— Bichner funnel

-------- <—— Filter paper

<«————— Rubber adapter

=8 <—— Small clamp

\ Vacuum

152 HMEIE A

=2 ASE0IE HAMEL ol F=4 ZMr|el 2& #ES0| oo Hols A=
o

9. #S 4 ZW7|0| ¥ d=2 =EH
Moj2t (ATt 4x20 mL).

o

Hojat 120 X2

mjo

ISAMAL SFETZE NS

10. dd=5 d=A7|7] Rl 5 =22t 7171 HH=s SAot=E Fojgt St
AZES sHAsIEL C 2t EAE 1.5 mL o 24 72| HO[2 0| d-d=2f X2 Z=Z(one tip of
spatula)= =& 7|7| I8 A2 2K (spatula)E ALESI0{Et. HIO|Z S OVl = 90 THE I S
Q|5 Egtstozt.

11 HOIUA= ZE AMSE50mL 2 ZOt&E A2 L &2 Sct2300| 7 EECL

12. “Organic waste” HO| HE EAU(filtrate)y= HE2ZL. d2|0 OE20 22 F3U
27|t 4 E2tATE MHEL o2 MA U2 “Organic waste” HOj| {22}

\J
-

gotR YA 22 MYS 0|85to(aF 1 &) 50 mL o ZOtE AZZ o
- | =

30| BAQYE Eatt MMEo| AYS MES Yo

51st IChO — 23 Al™ ot=0{ &t 12
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3. 9 M=o A8V fHAE[E A0M Y=t 2P (1.7 oM 110 7HK]) 22 IXE
Dotet RO|ZI EAE 1.5 mL 2 ZAM F2| HO| 2o MAEE Hd=2| 22 ZZ(one tip
of spatula)= =7|7| I &2 X (spatula)S AFESH0{El. HIO|YZ OHE 9t mE
= ¢l 2gstoiat.

4. SPHIETE MY Qle 02| FAHE ™ Ho|Zol| X 2ME 2+ S} HOIES
Ot7i 2 Bfotzf.

5. “Organic waste” B0 HE &A(filtrate)= H 2|21 HELP 7IEE S S22} =7} 2tA
AHMe| =2 T7F = AO|Ct

n TLC &M

1. H7|H S FH|stod2f. ©HHO| HIHU A E & 0.5 em £0|2 EELE HEZ| AR
f1E Y=Lt MI|Ho| Z7Hof| ™I M| Z7|7F Zt|A| 7|EPE1Ef

2. MEE& FH|SIME}. TLC standard (TLC /0] S O SHEZ|=)2t0 EA|= 24 F2
HIO| QHOj| 4-LIEEHIZANS|IEY = HEZ 22 AO|C} Eot 2+t HdZHto|
Ot THZEZFE ME=(HOY B2 2442 26t S AO|CH ME=2 50|17 flsi &4
HFO|Z =0 2F 1 mL 2| Of|El= 2 **7f°}0=|Ef

3. TLC &2 FH|5tof2}. AEZ 0|83 = (Zto| HIEHOA 1 ecm I2)2 d2{2l

a2 M 7HR MESE Y| flof fIXIES ’é.* E HAstel 38 30 2EoX[= ANE
24 820 s (BE=SD) C (2 dd38) 222 R MEZE dd=)2 B[S Tl
EEH7| Qlﬁoﬂ SHIIES Mt o7 RLERO A& TN (X Z0 Eluent A, 11 CFS 0
Eluent B)S 22} M2}, 2 M| &= 0| 8510, M 72 ME== EHOlEL

Student Code Eluent A / Eluent B
N\

¥
\\

]cmt S C R

12/3 TLC B &=H

4. TLC M HHE FAstoat. St E HAS AFESHY, TLC EE T/ E0)| Eof'Eofat.
a2 HEZ FAZ HHES 'EO'IEP Hoieol = [oZI0oM oF 1 cm Of2{o =EE

Wintx| Z|ctz{2t. EHAZ ARSIY, EE HUD, AEZ 0830 HIfMo| EF
HEAISHO 2L d2|0 T2 57| SOM AZA|7A 2}
51st IChO — A& Al oh=0{ &t 13
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5. TLC 2| 7tA|9HE +™510El TLC H= & HH™ol U= uv HE Of2{of Fo{=}.
IS M8 ZE = =+ A= d=0 AE a2t

6. “Organic waste”H0f| FI7{H S {2}

. 1,3,4,52t6 2| CHAIES TN B(eluent B)S 0| 23810] gt so]}.

~

8. P TE 7t = K| B (zipped bag)0l| Mo == EF0{E}.

51st IChO — 2 Al™ ot=0{ 1t 14
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Eluent B

RICh O] BAEL B}
C

AL
T

R R LT EE EEPE

7t EAE O Qe KE| HO|Y
TLC ZH= A 2t B

—

T (scheme)E gHd5t0iE}. TLC EE2

Al
Eluent A

=44

R ek Bkl

SIAETH BAIZ[Of /e KT

SkAH
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—
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Aoy o HH Fe ¥ ZM | P21 |P22|P23| $}st2*=2 AN | P24 | P2.5 | &%

P2 Hij & 10 6 3 4 3 9 3 2 40
HAlQ| ~
14% =T
(o]

=8| P2. 29l & Ho| =/d
HS IO Aoz HAHE £ s AA0|CHL B 527 2[HL) H 10~ 15mgS HO™
QIO =0t U= 2 7F H(Fe(1))O| 3 7F H(Fe(lll)ZE AM3IE|0f EEH9 NS HMSHT| W20
QFQIo| ZEO| XotE == UL [M2hA MAnPH O A FQl & Mol ataF2 Z7J6H{Oof St

9ot 37t & 0|20| ddst=

= od 842 5510 Ho| &= FEHt= U AEE & UL
pr|

[30)
w

o)

. O MEON, SET} CHE Ham 8% £ SF MO|QASH ZEIE 8% £ F5I
FO|FIC E5OHK| YE2 Fo[gict,

cBUSS MEAR ZHT FH} BB, WO 8AUS W2 B B A2t Ot
s¥=s 5Pt

[ ]
1=
|.|-|
X
N
ME
‘
el
[
T
el
=
)-U
Al
In
un
ujn
°Q
o
ru
il
B
El
N
rE
ot
HH
>
rmn
1=
|_|-|
)
i
A
PN
o
il

1527 Ol MEA S 2X
ChAl b2 AO|Ct. &S S
o Ch= T|O| X[Off M= AHE B O[ LI2FRALE,
o O| ZXOM ME=A AHE 282 [T 3

51st IChO — 2 Al™ ot=0{ 1t 17
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ML 7| (Colorimeter) A2

S/t (Absorbance/transmittance) 2.

0L
0%
kel

NEEH

(Cuvette
tank)

o MEH SIS Eeq %6}5 THE (470 nm) Off MMO0| EA|g]

|.|-|

FS_*

n

@)

~

mo £
rm

M o
r
M
|

o HIE EMO| CiEf 3 cm =0|2 S0{U= FHUE A= 7—1*2'0" =Lt
T[T (M Aol ek HA|E EH 80| =2t olid | Wefo
TS ENX otef 2 2o E=rt. FES H=C0h

o (1B 2= =2 “Absorbance” Of HMO| HEA|L[A ot OK HES F+EC U 2=
“Calibration”0| Z&Z HA|E[A 5l1 OK HHES +ELL.

o C|AE20[7}0.00 (52 -0.00)0] E I{7kX| 7| CHEICH,

. 23 QOIS T2} 3 om 0|2 1, IS AR HAI0| art EAS T}
ST 7S ol —
P
T —
MEAY | — ' arst T A
............ |

S1stIChO — A& AE sk y
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| etele] | ot 5%

€ 1 0= 0.000200 M EH(ll) 8Aat 1 M WO| A4 ZE}g (potassium thiocyanate)
8do| Ea3slCt.

Al
=

ot

a8

1. Ot HO| MA[E! Hieb Z0] 2t A[Zt0] MSE U5 "SI0 6 M2 A=
EH[3}=t

ANHEHS 1 2 3 4 5 6
0.000200 M & (111

1.0 mL 2.0 mL 4.0 mL 6.0 mL
S OoH
o 1
1M ItE A AL oM 1.0 mL 1.0 mL 1.0 mL 1.0 mL 1.0 mL 1.0 mL
2}l 10.0 mL 10.0 mL
TAIS =4 8ol 0.5 mL 0.5 mL
=2 9.5 mL 8.5 mL 6.5 mL 4.5 mL 1.0 mL

2. A= Al o2 9fa & HofEt

3.A=EH1, 2, 3,4, 500 1 M MO[QA|QH ZEtE U 1.0 mLE F02h AlEE 6 0=
ZX| OpHA L Op7H=E 9 & HojEt

4. 2= ANHEO0| TH|E|H MEA S AESH| /I8 HELP 7tES & Zul oA BO[A|L.

5. A0A A M- A AFEHES XIS H5H=S £H|SEE (18 0| K| &H=Z). M A
oS 470 nm 2 AH™sle} BIEHf 2 S 545 ALE5tat
6. O] IEOIA 2 A1 ~ 6)2] SETE ZI8s2L ot 2O HF Z1tE 7| E312L
M A E st 7| 8 HELP 7HEE 0| 232}
Al Hs 1 2 3 4 5 6
470 nm | M2l &=

ipnl 3+ O] =
Al S Fe ol & 16 ) 64 96
c(Fe3+)/uM
M A HZ(code)

51st IChO — 2 Al™ ot=0{ 1t 19
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A
Mo

=
L A2 10M 47X SEE A E Fe¥ 52| 2= Of2f J2f= 0 ZEA|SIEL

0.8

4

A

0.6

0.5

0.4

o(Fe+)/ nM

0 10 20 30 40 50 60 70 80 90 100 110

o ™M RMOZ AFRE H|0|E|S S of2f Hofl M ABIaL.

1 2 3 4

2. O|HOf 2pgot defj=ef {EiSH HIO|HS *f%ﬂ@ 48 s 9 Aa=of aglxn

c(Fe ) yams= pmol L'

oF
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Ot c(Fe3*) & A Aot A]
ZfE ol 1 AL trefef.

ZHCH 0/& LIOIX] ZH|0JA = c(Fe*') = 50 umol L1 =

3. 578 20| E ool Uiof Bo| 2 sE(2IH & mg)S AlMstEL

cm(B) =

mg L™

51st IChO — 2 Al™ ot=0{ 1t
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x13}8H2 0| SlEHaAR X
Al
=

o] A& 0|ME 0.00200 M E 1) 23} 0.00200 M MO| 2A|QHAF ZEFE 20| B QS|
Hd 18

&M EAH 10, A2l A 22| H s & Z7d5t7| {6 Eim)-MO|2A|Rt(iron thiocyanate)
ioletE0 MZ ALESHRACE X 11 O A= [Fea(SCN),]C** &t3lotE(E A2 Hifl=
x

=
LIEFLHX| BE8)2l =it ES A E St At otit. O, o 2 h = 3 2L 22 F0|Cf.

EHNOM CHE +8HE TN 22 H MS 2t

© 0.00200 M H(111) &4(0|0] £Hd2tE|O AZ) (80 mL)

¢ 0.00200 M MIO| A|QFAL I ElE 89U (80 mL)

ESH AP BMAEStD HAXSI0 AMESHE OPE7E E), &3 D8, Mg JFul

18 =7 7F #X|off BIX|&[of RUCt.
2 28" 7 URE, ofef Bel Ma 7t=
 AIgESE 2 F A& dEE AZE Ere A Ol
=

%0 H(lNe| & &&(Molar fraction)S AlAHBHCE

Veeqm

VFe(III) + Vsen-

Al

1

Rk 7 8 9 10 11 12 13 14 15

0.00200 M H (111
g0l 2|

Ve / mL

0.00200 M
MO| QA|QHAF EFE
8o 1

Vscn- / mL

Hunel = 28
x(Fe*)

470 nm 0| A{ Q]
ae

jot

M2 M3 (code)

1=

51st IChO — A& A|& st=of ot 5

rEl




2. A= 99| ®O| X0 Al FEHISIEE ZE A[RHR0| FH|EH M Zuof
M| AR B 7HE 2| Q8 HELP 7= & E0{28{2}.

P

Qtofl A S MEA ALZYS HToto] 5
EH2 470 nm 2 BLEL HEGOZ SRS

IZIP"

4. 0| IHFOM 2t Al 2ol SE =S 7IFolet & 20| 58 2ut= 7| F5iet

pN|
=

Mo
min

5. 212 2 2Ex2 g2 Aol S8 & A S ot 22 =0 EAlSte}.

11

L)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1

6. YO{ T A Atof| hat A 3HeEE [(Fe)u(SCN)] G0 0| Btat2b 22 A StE}

51st IChO — A& A]
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2R 2H| @1 | H¥n | H¥m | P31 | P3.2 | P33 | P34 | P35 | &F
P3 b 7 10 10 8 4 4 2 2 2 42
HHL13% | m

=Ml P3. 2tQ1o| H

O AHBHE(S0.)2 2h0l0] YRR ALREICE SO, 7F Qtelo] HIbEIB 21t e}
O|2(HSO: )Tt #4012 H7F MAECE +408A 0|22 & BiRj +20/28 &

—

0|2(S05")2 2 BistE == ULt

SO, + H,O = H + HSOs5
HSO; =H"+ 80327

v
ot
Olot
I_O
rx
>t
Ir
H

r

0
i)
n

& = (pigments), & (sugar)—J-|' ':.'_f%'é'fo:l ME=PE YT = UL

& Eff (free forms, SO,, HSO;™, SO:*) &1t P 2| &= 9| BO|LC}

Ofgtit=1t OfLtstate HE AEEOA sH2E £+ U0, SEH SZ0| et #H7F ATt
21

EU 0| A= & O|At=2t=2 % (the maximum total sulfur dioxide content)2| Z|CH S| &X[&= 2| = 2212 100
| 2}0|E 2t2I2 150 mg L' O|CF.

o[ %'*‘:."oﬂﬁ = 00| 2 TIZ) M ™ (iodometric titration)= 0| 23510 F0{Zl 30| E 2}l A|R 9|
% 0| At2}2t & K (total sulfur dioxide concentration)S 3 StC}.

I. Mo| 224 A E(sodium thiosulfate) 82| EE3}
A ot

1. &%+ OFO| R EIA S EEF& (potassium iodate, KIO3) 2F 100 mg O Of 2{20f| A FO{XIC}t.
Hetot M2k Ho|Yo| Zt(label)0fl MOIM QUCEH SIEO| H(table)o Haoh HEkS

0P
o
Q

2. IOOm S0 SetA30] DN Or0| 2 ElAtet LElSS
tho}

| S 2tH5| 7|1 S/RFE O
ZEtE 2% 100 mL £ HZES}2EL 0] U 0|2 0=

S 2t 22X}

3.100 mL & 2 E2tA3 0] of2f A|2FES B 7I5LEL

° _ITI_El _|j_|rL-I|2 ol_Q"'l.o:I _Q_OH S20mL = X-I |.

e 5 mL =3 A ZlH(graduated cylinder)Z2 5 mL 2| O}O| LIz} ZElE &M (potassium iodide
solution, 0.5 M)= &7t

e 10mL =3 HEZIEHE 10 mL 2| &4t 8 (sulfuric acid, 2.5 M)= &7t

4. &2t ECtA3E ESOHE £ OidtEECR HOEL O 7 x40 5 22 eFFs X0
70

5.H|HE 0|83t FO|TI MO[2Hi A5 M-S R0 YA AL SSTHAM o
SctA3 0| A2 E MHSIEE 8HO| €2 et M(pale yellow)2 =2 HSIH | = (starch) &N
0SS H7st £, 80| £ ”(colorless)ol = WX Al - St2Kkeep titrating). X
g1 v, & 7| F5}2L

6. B EQSICtD MZtg|H 1Y 3.5 2 HhE )2}
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(B0 20T £0)
=M 2|k} n° Vi/mL

1

2

3

*Efet At Vi/ mL

Il.  OFO|2El(iodine) U E=3}

1. 20 o2 Of0|tl M1, 2 E7|E0 ) 25 mL £ 100 mL &2 E2tAT0
F71A L.

Setadol AIRZME HHE

——

. 89
T (starch) Y 10 L =22 "Il T, 8H0| F M (colorless)O|

2 7R A& HYS |'E|'(keep titrating). M8 £I| v, = 7| F5}2L.

N
=
o
ro
o
b
mn
OID
2
|0
JI-I' Hu
T 0%
£y

3.5 WQSICtD Mz M by 12 £ dhEste}

=4 2| Xt n° V2 / mL

[E—
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I

ALZ
=
=2

OH OF
=1

Ztstet
(dark color)O|

[=)
7| 53tet.

H

KOR_1
X

2 = (starch)&

=

=

| V3
V3/mL

2t H8 £o

e

FECIATE 1A 2.
(9

-

ALZ
O

250 mL
2} & &(sodium hydroxide solution, 1 M) 12 mL &

=

=

O 15X O| & X|&E 7K A
3| X} ne

pS|
~

| =
=3

L
—

&

—

mL £ H7t5}at.

i

26

=N

ol

100

100
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TEE
L MO 45 So40| BES0|M YojLtE RE PHED B2uSASS HoMe,

2. W01t AF 88U E5EE A Asef Of0| Elitet ZENSEO| SEH T M(KIOs) =
214.0 g mol ' O| C}.

c(S205>) = mol L™
c(8:0%) & ALt A] 22t &2 0/29 EAMOJAI = c(S:05%) = 0.0500 mol L~ Z 7} & 6f 11
=0/}

3.010|E Ao 255 A4ttt

i

51st IChO — 2 Al™ ot=0{ 1t 27
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c(ly) = mol L!
c(l) & A A81A 28 E-R2 0|29 EXHOAIE c(l2) = 0.00700 mol L = 7} 5f11 Z0/2f

4. 0|Lteteto]  4talstol  gah 0]2(304)0] dYE Lt g%k, Oro| R (1)t

O| 212 (SO )AL0| 2] BESAI S Mo AR,

5.2tQ10] & O[iete 55 2F 520 LY mg EHR(= AMotet o|Ltate

M(SO2) = 64.1 g mol™' O| C},

10
il
Jal
u
rlo

Cm(SO2) = mg L™
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ZH(PENALTIES)

KOR_1

Incident #(AZAH 2)

Student signature
Sl M

Lab supervisor signature
A MAX}F ME

1 (no penalty)
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