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Chemical/Reagent Quantity | Placed in Labeled Safety

Practical Problem 1

0.100 M KI solution 120 mL Glass bottle | 0.1 M KI H320
Solution #A1 contains KI,

H314, H302,
Na,S,03, and starch 40 mL Glass bottle | Solution #A1

H315, H319

indicator in distilled water

Solution #B1 contains
H314, H315,

H319, H335

Fe(NOs);, HNOj in distilled | 40 mL Glass bottle | Solution #B1

water

Solution #A2-1 contains

5.883 10 XM Na,S,03,
360 mL Glass bottle | Solution #A2-1 H314 H272
KNOs, and starch indicator

in distilled water

Solution #B2 contains 0.1020

H314, H272,
M Fe(NO;3); and HNO; in | 100 mL Glass bottle | Solution #B2
H315, H319
distilled water.
H20 (Practical
Distilled water 1L Glass bottle
Problem 1)
Practical Problem 2
Artemisinin 5 = 1.000 g Small bottle | Artemisinin
Sodium borohydride, NaBHs | 0.53 g Small bottle | NaBH4 H301-H311
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CH;OH 20 mL Glass bottle | Methanol H225, H301
n-Hexane 30 mL Bottle n-Hexane H225
cerium staining reagent for
TLC 3-5 mL Bottle Ceri reagent
TLC Z & B H
CH;COOH 1 mL 1.5 mL vial | Acetic Acid H226, H314
Ethyl acetate 5 mL Glass bottle | Ethyl acetate
Bag of NaCl for salt bath 0.5 kg Ice bath NaCl bag
CaCl; in drying tube 5-10 g Tube CaCl, H319
Practical Problem 3
~ 30 wt% H2SO04, solution
40 mL Bottle ~30 wt% H2SO4 | H314
in water
1.00x10 2M KMnOy, H272,
50 mL Bottle ~0.01 M KMnOy,
aqueous solution H302,
2.00X10*M EDTA, 2.00x10 M
. 40 mL Bottle H319
aqueous solution EDTA
pH = 9-10 Buffer aqueous pH = 9-10 Buffer
40 mL Bottle H302 , H319
solution, NH4Cl1 + NH; Solution
~20 wt% NaOH, aqueous Plastic
20 mL ~20 wt% NaOH, | H314
solution bottle
~3 M H;POy, solution in
15 mL Bottle ~3 M H3POq4 H314
water
Indicator: ETOO, solid in
o Plastic
KClI ETOOf5 /R~ A&l » &1 ca. 0.5¢g ETOO H301
bottle

KC1 [E#5
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Problem

Item on every working place S A EBEE FMWIEH

Quantity

Practical Problems 1-3

Hotplate stirrer

1

Magnetic stirring bar (seek in Kit #1)

1

Plastic wash bottle filled with distilled water (refill if necessary
from the 1L glass bottle of distilled water provided)ZE 55 7% 88 7K

HWEBBABRMEIREFTEAE IL WIFRAVZBKEHT)

1-L glass beaker for inorganic waste liquid

1L 3g I A 2 A R R

250-mL conical flask for organic waste liquid

250 mL MK BHKER

Pipette rack with:
BFLEZREE :
1-mL graduated pipette Z|ER E &
5-mL graduated pipette (One for Problem 1; another labeled
‘MeOH’ for Problem2) ZIEREE(—ZHMNBIE —
B—ZER ‘MeOH' HIME 2)
10-mL graduated pipette 2| ERE &
10-mL volumetric pipette g & &
25-mL graduated pipette 2| ERE S
Pasteur pipette and bulb Z 88 &
Glass spatula spoon I 3% &l gk
Cleaning brush Jfl] %
Large glass stirring rod If #&
Glass funnel 3 35 3+

Bag of paper towels #X M

Goggles & HiE

Digital thermometer & ¢ &Y ;8 E 5t

Three-way pipette bulb with a little rubber adapter for bigger
pipettes
L ER IR
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Ceramic Biichner funnel with fitted rubber bung

b & & 78 s =k

Biichner flask f8 & g =l FB lEH#R

Pair of rubber gloves 2B FE

One cotton glove f§ FE

KIT
#1

Practical Problem 1 (KIT # 1)

Digital stop watch %

Insulating plate for the hotplate stirrer labeled I.P.4Z 7~ I.P.BI &
iR

100-mL glass beaker ¥ ¥5 /& #

KIT
#2

Practical Problem 2 (KIT # 2)

5-mL graduated measuring cylinder % & & &

50-mL graduated measuring cylinder % & 8 5

100-mL two-neck round bottom flask with plastic stopper (in ice
bath)
“_HERREERBE

100-mL conical (Erlenmeyer) flask $#fZ#R

Hair dryer W [&] #

Petri dish with cover containing 1 TLC plate, 2 capillaries in
paper holder BEHEEBMRNS TLCH @ R_EEFMEFEHEK
)

Plastic pot for ice bath 28R &

Stand & clamp $fZ8 & §8 3

TLC developing chamber with glass lid B g &= 2 TLC ERH

]

Tweezers % F

Metal spatula 4 B &l 4)

Very small test tubes for TLC in container

TLC BIEE/NBIHEER/NTFA)

Zipper store bag (containing cotton wool, round filter paper,

watch glass for Problem 2 labeled with WHITE student code)
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Empty Petri dish with cover ZH B &EE&EM

KIT # 3

Practical Problem 3 (KIT # 3)

50-mL glass beaker (for transferring EDTA and KMnO4

solutions to burettes)/E (S BIIER EDTA K& KMnO4 » R 2
AMLEZEARNEEE)

25-mL burette with BLUE graduation marks BEE(B %] [E Z /B E &

| 1
25-mL burette with BROWN graduation marks fR & %I & Z i@ E

- 1
250 mL glass beaker I 35 /& #f 2
250 mL conical flask (Erlenmeyer flask)# 2§, 2
100 mL volumetric flask with stopper B &= E = #i 2
10 mL glass graduated measuring cylinder %l [ £ {5 1
100 mL glass graduated measuring cylinder % /& & {3 1
Burette stand & clamp ;i 5E & & Rz §#532 1
Reel of pH paper

PH i # 1
Zipper store bag (containing a large round filter paper for the .

glass funne) R FELR (A E KB FIEHR - BRRER)

Items on the tables for the common use:

£ EH

Electronic balance with 0.1-mg resolution (6-8 students/each)zE

FRF

Replacement or

extra chemicals Lab assistant’ s Student’ s Penalty
e EEINEEL signature signature -
Z{BE BB % & B4 L M5
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Practical Code: Question 1 2 3 4 5 6 Total

Problem 1 | Examiner Mark 2 4 50 2 2 10 70
14% of the

Grade

total

BFE—@(NREFSILHMEET - RERAWMBREE TMERE 28N 2H

o
B3 S EH (F R LB HET ZonHE R > NEREAHBEZEOEL - st(IDEE T £ 395
P8 o S A R 2 S T R B M o AL (R R AR B T ROBOR AR T 0 AL gE
[ & 2 AL B2 AL T Al T 3 SRR

Fe'' g + $:0:%4g =—— [Fe(S203)]" ag) (1) fast

2Fe3+(aq) + 3l > 2Fe2+(aq) 13" ag) (2) slow
. 3

Lag + 28057 g9 —™ 3T ag) * 38406 (agy (3) fast

213_ (aq) + starch — 3 starch - 1-5 + T (ac) (4) fast

2 I (1) By — 3% AL A S VR & 1) 2 DR A 3 St > ] 2 (Rt (LID) e R Bt Xt I AR 1
R AT o AR E(2)E A Z BUE DL =0 7 (13-) 2P AR FE jﬁﬁﬁﬂ%ﬂi}iﬁﬁﬁ)qulﬁ
B B AR B T BB AE © B AE B AURBR IR B T AV FAE T > A A MLAY R - & 5 U B AR
BET o e FMEER > BT A GRB RS > W AR K E@G) KRS fEREIENZ -

[ I (2) 2 B 77 82 m] Fl #) 40 R ROR AR B S R BRET - IR H I E W B iR & 2B G
2% PRS2 i &K 8 Y Big ]

FE S (D EE T S ALk T Z RO (HE 2)  ERERRTERR
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H o) a SR ] { R AT ELRoR ¢

0 AL ©)

B A[Fe 1R SE WA SR (D EE+ 2 JR 8 - 25 Ar R B GR » AI A [Fe* 15
#AIDEET 5 FGR G - 5B AR B T 52 2 08 8 1k 2 U8 & A0 28 (R s S g 728 3R B st
b B AR B 7 2 R IR RR) - AT ARIBE ST B 115

~A[Fe* =[S0, |, Q)

ESHTTEIRG

v, & [820327 }0

P ®

B AURR B AR B TR ¥ dR R Ry B B > B HORE /NP (DB T A 5~ 2R - B
AR ME RN EH O AR ENBR TR - At JOREIHER ERER -

[ FE R AR E [Fe* 1 R — & > MR R EIRE ]2 KIER R - 15 B 55 E 1) 46 S IE R W]
TR Fy

Vv, = k[Fe3+]O[I’ ]g 9)

B kK BEREE >y Bl | ZKEHRE -
AT B S e 2R 2 B A QB AR e 7 YR FE S Bl > H Fe3+R1 S2057 ] 2 K2 JfE A 72
R b ZE /N 00 BB 22 L B S E 7 B E U B DATR E (1] RO SR B - DA R i i 2 e 2 IR R B

[73%%%)

B AR (B ZEHAHRHA ¢

1. #%BA[MODE]H £ &7 00 : 00 : 00
2. GA4RETHF © % BR[START/STOP]H
3. {2 I1kEFEF - FE%BEA[START/STOP]
4. JHBRER - $#%BE[SPLIT/RESET]
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EREH:

> R TEERBORERS A A ERE R B ZABKOERRE IL SEEH )

> QERBANI AR S Z I RE(E 1 Aon) > HEESS PRS2 28 > 47 0]
PG HETT B B - R B (R &y LP)BE A 25 1 DU i bs 28R -

> ERR#AA RI#B WIFE IR & o BIFA H R RETHE - BEIARERE /RE O -
RIS (5T -

> ERR#AA RI#B WIFE IR & o BIFA H R RETIE - BIARERE /HRE O
R4S (5T -

[- &%)

BEHA(E NaxS:0;5 > KI > KNOs FlE K7 ) /e B S BEFR op i R FE T B - SRR
BEE Ry 8 0 WIE 1 PR o A R#B(E A Fe(NOs)s fl HNOs 2 7K ) R il A#A > f
FAESRFERFGBTR EAXARBEERRBERFECR  SHHAFERE - BREEREFH

AR AR -

Insulating £
plate(lBf  pgr : Heating OFF J—‘ Stirrer ON \

(set at z2ra) |set at level 8) |

1. BRFONBNREER
- BEES YR FE AR bR B Re - R Z IR AL ST R -
- &Y 20 mL JERH#AL(EH KI > Na:S:05 MIE# KER)EIA 100 mL A ZI 8 2 BEff
(NERHET)T > FEMER RS ZEERE -
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- &Y 20 mL A R#B1(& A Fe(NOs)® fll HNOs 2 /K% ) 8] A 55— 100 mL A %[ &
B

- VR A RABL B A IRAAL o 0 [E B 4 T $RET I - B R & U8 TR I
R ARETHY o AHECSRERE & T A& -

M8 1.1 RBE N EZ REARN 2 FRAULER)

M 1.2 AERABERINECBLRRKEMTERETEEY ? ABREEZER -

Color BHEE Compound &%)
l:‘ Fe3+
(] [Fe(S:03)]+
Purple
% e
) [] starch-Is
] Is
D Fe3+
(] [Fe(S:03)]+
Dark blue
D Fe2+
RER
] starch-Is
] Is

2. REINZKEFB () RBERE B (K)

AR T > RAHRE N R ZAE KURERIA{H - & KIREHREZEAAE
HIETER -

fEn © 25 mL ZIFE 0 88 W HUS R #A2-1 - I 10 mL ZIFER BE WA KI> 5mL Z|
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FEE IR & I HUA R #B2 » FH H o — AR B B K (T CE B U &0 0 78 F R WOl o 0 B
NKE) °

- % 55 mL#A2 R EIA 100 mL BEAR(A & BEHE )T > 2R UIE DT B #2852 R 2
L o BIRHA2 NEERH#AZ-1 - KT MIZREH/K (RN RATYI & Ry Z #a 1)
- f0 5 mL JE&#B2 L 55— 100 m B

15 Fr {2 78 TR AB2 VBRI AE R#A2 f - G $RME B LI B AT RV [ (A 1) > L2
SCEROB IRAYIRE

M 13 ETRIPEHRE—EEROFE(A) - (RTFHEGHAAERY=ZMEMA) - ¥
P18 K1 » 308 R T 2 0 S IR R (A faceeprea) RUBIE (Tacceprea) = #RH
ﬁﬁ%%m%(Ata“‘fl’ted)}ﬂ]iﬁrg(Taccepted)Eqﬁﬁ%%qzﬁ o

A taccepted Taccepted
No | 55mL of Solution #A2

(s) (°C)
0.100M
#A2-1 | H,O
KI Run 1 Run 2 Run 3
(mL) (mL)
(mL)

At T At T At T
(s) | (CC) | (3) [ (CC)| (s) | (°C)

1 20.4 31.6 3.0

2 20.4 30.1 4.5

3 20.4 28.6 6.0

4 20.4 27.4 7.2

5 20.4 25.6 9.0

EREEE 1 TR ZBBREEER  EE - S BREB O RIRINERIKCHGE
TEE-ZERIR > HZEEF—HEEBRFERE -/ -
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M 14, HR T RUBERENFEAL -
e ¢ SRR BB R ZFER LEES &K

No. 1

-4.89 -4.61 -4.42 -4.20

In([I" o / M) -5.3

A taccepted (5)

ln(Ataccepted / S)

|n(Atcrrepred 'I S)

In([I-1o / M)
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M 1.5, ERFENEFTERREES  WBILAEI 1 ZKESE®Y) -

M 1.6.: TR TRIEFHES— KIREZ k- FERFAEZNERFREHEHENE

fir) - EE[Fe | RH—4& -
A taccepted [Fe o [T Jo [S203%]0
(s) (x1073 M) (x1073 M) (1073 M)

1 5.0

7.5

10.0

12.0

BN [~ | W DN

15.0

kaccepted T ececcecscscsccssssccse

(EFERERFE]

wEE E P EE R LA UCLIE S 2 €r4gUh National Chemistry Olympiad, Taiwan, R.O.C
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