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FEIRLESLIS BB YIRS B2 AL DO H BRI L, A0y mol LY, it
B AAIRIES, AW T ARHEIRE c°= 1 mol L7 &

Avogadro's constant ([ f i 7 2 5 %%):
Universal gas constant (33& /4 %0):
Standard pressure (brif & 77):
atmospheric pressure (KAJE):

Zero of the Celsius scale (5 K % J%):
Faraday constant (72:3v 55 i %0):

Watt (FLAF):

Kilowatt hour (T FLH B JE):

Planck’s constant (% B 7w, % %2):

Speed of light in vacuum (& 25 63#):
Elementary charge (3 7s H1.4i):
Electrical power (FE.1j%):

Power efficiency (Z%%):
Planck-Einstein relation (3 B 7 -5 K 7 H 24 30):
Ideal gas equation (FEAES4A T FE):
Gibbs free energy (7 #i i F H1 #8):

Reaction quotient Q for a reaction

(T SR SN O)

aA(aq) + b B(ag) =c C(aqg) + d D(aq):
Henderson—Hasselbalch equation

(F PR - 25 R AR T AR):

Nernst—Peterson equation(GE -1 157k /5 F2):
Hr, O NN ) N R

Lambert—Beer law (Ht /K- BIA & H):

Rate laws in integrated form (G 3% 43 KA 3X):

Zero order (EZH M) :
First order (—Z&J¢ )

Second order ( —ZG M) :

Half-life for a first order process

(— L2 )

Number average molar mass My (B35 BE /K Jifi &):
Mass average molar mass My (J5i 32 BE /R i i&):

Polydispersity index 1, (73 %)

TR
JEE IR E AL AT LU0 “M” or “mol L™

1M=1mol L?

% 51 Ji IChO — SZI6 5

1mM=103mol L?

Na = 6.022 - 10?2 mol*
R=8.314JK*mol*
p==1 bar = 10° Pa

Pam =1 atm = 1.013 bar = 1.013-10° Pa

273.15K

F =9.6485 - 10* C mol
1w=1Js?

1 kWh =3.6:10°J
h=6.626-10%1Js
€=2998-10 ms™
e=1.6022-10°C
P=AEX

n= I:’obtainedlpapplied

E = hc/A

pV =nRT
G=H-TS

A/G°= —RT InK*<
AG®= —nF Ec®
AG = AG°+RT InQ

[Cl D)
SRINT

[
pH =pK, + log [HA]

RT
E=E"— —1
zF n@

2 T =298 K, %Tlnlo ~0.059 V

A= ¢lc

[A] =[A], -kt
In[A] = In[A], — k¢
1 1

-tk
[A] [A],
tl/2 = 1n2/k
LN M
" A
i N Mf
M,, =
MZiNi M;
I — w
p Mn

1M =10°mol L




Periodic table
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CHN_4

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
11 12 13 14 15 16 17 18
Na|Mg| 3 4 5 6 7 8 9 10 11 12 | Al|Si|P|S |Cl]|Ar

22.99 2431 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
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|Zn |Ga|Ge|As | Se| Br|Kr

39.10 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 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| | |Xe

85.47 87.62 |88.91 | 91.22 | 92.91 95.95 - 101.1 102.9 106.4 | 107.9 | 1124 | 11438 118.7 121.8 127.6 126.9 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Baljszmn| Hf [ Ta| W |[Re|Os | Ir | Pt |[Au|Hg| Tl |Pb| Bi | Po| At | Rn

132.9 137.3 178.5 | 180.9 183.8 186.2 190.2 192.2 195.1 197.0 | 200.6 | 204.4 | 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 64 65 66 67 68 69 70 71
La|Ce | Pr|Nd|Pm|Sm|Eu|Gd|Tb | Dy |Ho | Er |Tm| Yb | Lu
138.9 140.1 140.9 144.2 B 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 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 - - - - - - - - - - -
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ST RAER K GHS BRiriR (H-EE) FElsH. BAKEXT.

Physical hazards

H225 Highly flammable liquid and vapour.

H226 Flammable liquid and vapour.

H228 Flammable solid.

H271 May cause fire or explosion; strong oxidizer.
H272 May intensify fire; oxidizer.

H290 May be corrosive to metals.

Health hazards

H301 Toxic if swallowed.

H302 Harmful if swallowed.

H304 May be fatal if swallowed and enters airways.
H311 Toxic in contact with skin.

H312 Harmful in contact with skin.

H314 Causes severe skin burns and eye damage.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H318 Causes serious eye damage.

H319 Causes serious eye irritation.

H331 Toxic if inhaled.

H332 Harmful if inhaled.

H333 May be harmful if inhaled.

H334 May cause allergy or asthma symptoms or
breathing difficulties if inhaled.

H335 May cause respiratory irritation.

H336 May cause drowsiness or dizziness.

H351 Suspected of causing cancer.

H361 Suspected of damaging fertility or the unborn
child.

H371 May cause damage to organs.

H372 Causes damage to organs through prolonged
or repeated exposure.

H373 May cause damage to organs through
prolonged or repeated exposure.

Environmental hazards

H400 Very toxic to aquatic life.

H402 Harmful to aquatic life.

H410 Very toxic to aquatic life with long lasting
effects.

H411 Toxic to aquatic life with long lasting effects.
H412 Harmful to aquatic life with long lasting

effects

YEEE

H225 1% 5 MR AR E S .

H226 5 RS

H228 5 PR 1A .

H271 FI R8BI AR K R BB NE; SREALFH.
H272 FTRe S IRk 3 AL

H290 AT REfR &R -

BRREE

H301 FHE &5 .

H302 FIRE&E.

H304 7 338 N\ PR 58 T BE B0

H311 Bl f7 ik b 8.

H312 Bfl Z R = .

H314 & Bl ™ 5 1) 52 IR K FI R B 1545 -
H315 5| A2 B2 kR -

H317 ] 68 5 A2 Bz pid St [l B

H318 & Bl & AR H 4% -

H319 =B R FKARFE -

H331 A& HE.

H332 IRAF E.

H333 IR ATTRER & -

H334 FIR AT RE S BT BRI
e R 2

H335 W] B8 5 A2 PPIRCE )

H336 FJfE 5| EErE Rk .

H351 PREEE0E .

H361 MREER EA B e s K& L.
H371 T] REXY 3% B EBUA E

H372 KSR B ST SR BB E.
H373 K HER R B B Al mT REXT 28 B 1E Bl
&,

MMERE

H400 X} /K AWK .

H402 XK AEMH & .

HA410 X 7K VB R A IFA KIIRFERI M.
H411 XK AEYA B B KRR .
H412 XKW I B KRR SR .
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f¢. % 5 Chemicals
FT B & SL£%:; For all Problems

x . s GHS f& [AriR
2L 0 : /El S
fk.2% 5 Chemicals FRUHON 5 Labeled as GHS hazard stafements
Deionized water in £ B1/K, ZE7E:
Vel (52364) ; Wash bottle (bench) F BT K
SR (52364 ;5 Plastic bottle (bench) Deionized Water &, Not hazardous
Bk GEXAED 5 Plastic canister (hood)
L Eyﬂw H225, H319
Ethanol, in a wash bottle Ethanol
FIA 2 RE 300 =, TERRE I RHE
Sample of white wine, 300 mL in amber plastic Wine sample H225, H319
bottle
S£3% P1; For problem P1
N . s H SAR IR
fb 224 ; Chemicals FRiEA; Labeled as GHS fakirn
GHS hazard statements
A-THFIESR RS, 151 7, ARtaBiEm
4-nitrobenzaldehyde, 1.51 g in amber 4-nitrobenzaldehyde H317, H319
glass vial
I A, 20 mL, FE BT Eluent A H225, H290, H304, H314, H319,
Eluent A, 20 mL in glass vial H336, H410
JEFFHI B, 20 mL, fEt I+ Eluent B H225, H290, H304, H314, H319,
Eluent B, 20 mL in glass vial H336, H410
AT Oxone® (kA AR IR ET), 7.87 ¢
(ERRLf . Oxone® H314
Oxone® (potassium peroxomonosulfate
salt), 7.87 g in plastic bottle
FT TLC ) 4-Ff 525 FH A o
Sample of 4-nitrobenzaldehyde for TLC TLC standard H317, H319
SEI P2; For problem P2
5 FRIRA GHS f& iR
Chemicals Labeled as GHS hazard statements
1M TRAERHEW, 20 mL, 7EMEDH+
1 M potassium thiocyanate solution, 20 mL in KSCN1M H302 + H312 + H332, H412

plastic bottle

0.00200 M FREFRETAW, 60 mL, 7EY¥R

;ﬂi ==
. . . KSCN 0.00200 M Not hazardous T &
0.00200 M potassium thiocyanate solution, 60 ot hazardous

mL in plastic bottle

1M =EERE, 10 mL, E¥EEDES

1 M perchloric acid solution, 10 mL in plastic HCIO, H290, H315, H319
bottle

0.00200 M Fe(l11)i##, 80 mL, TEXRHEH

0.00200 M iron(I11) solution, 80 mL in plastic Fe(111) 0.00200 M Not hazardous JC &
bottle

0.000200 M Fe(I1)i##, 80 mL 7EH R H

0.000200 M iron(I1l) solution, 80 mL in plastic Fe(11) 0.000200

J&# Not hazardous

M
bottle
0.3% T LEVAWR, 3 mL, TEER I+
0.3% hydrogen peroxide solution, 3 mL in H,0O> Jo#F Not hazardous

amber glass bottle
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5256 P3; For problem P3

CHN_4

Starch solution, 25 mL in plastic bottle

2 RIRAN GHS f&fbrii
Chemicals Labeled as GHS hazard statements
0.01 M R, 200 mL, 7EAZ I+
0.01 M iodine solution, 200 mL in amber I H372
glass bottle
0.03 M EARERERBNIA R, 200 mL, {E¥
Bhf -
0.03 M sodium thiosulfate solution, 200 mL Naz520s JL# Not hazardous
in plastic bottle
1 M NaOH &, 55 mL, 7E¥ENE
1 M NaOH sn))elrufﬁon, 55 mL in pfasticq;ottle NaGH H290, H3l4
2.5 M BRERIAWL, 80 mL, {EXERHEH
2.5 M sulfuric acid solution, 80 mL in H2SO4 H290, H315, H319
plastic bottle
0.5 M AL ARA TR, 25 mL, 723 BH
0.5 M potassium iodide solution, 25 mL in Kl H372
plastic bottle
PR, £ 100 Z& v (MERA it 5 5 AEFRAF
), I_Ezi%#ﬁﬁlﬂ K103 H272, H315, H319, H335
Potassium iodate, ca 100 mg (exact mass
written on the label), in glass vial
VEMTIEI, 25 mL, RV Starch J&# Not hazardous
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1% %&; Equipment
HT A L%; For all problems

CHN_4

1 L plastic bottle for organic waste, labeled

A NAEF 1% 38 Personal equipment $&; Quantity
oW BR; Pipette filler bulb 1
" H4%; Safety goggles 1
1L AYUEM RIS, Fr “AHLEY”
“Organic waste”; 1

45111, Paper towels

15 7; 15 sheets

K 284G Precision wipers

30 5k; 30 sheets

Zik (K*5) ; Spatula (large)

1

Zij (VN5 5 Spatula (small)

Fb3; Stopwatch

2 Pencil

¥ ; Eraser

Hfa%; Black pen

PN 330528, Felt-tip pen for glassware

J¥: Ruler

A I I

AFAAXE%; Shared equipment

B &; Quantity

T TLC #5847 s UV lamp for TLC
visualization

[FeIe = 2 /55 2 perlab

] A6 EE T Colorimeter

IR E 5 f3; 5 perlab

FE; Gloves

M FE4(S, M, L, XL) , [l
ZINEEG All sizes (S, M, L, XL)
available upon request to a lab
assistant

UK#H; lce bucket

TEANSRE 145 1 per lab

S£4 P1; For problem P1

B &; Quantity

A ANAE I ES; Personal equipment
BRG:
AT Nk e .
BT KR 5
Laboratory stand with: 1
- Clamp holder with small clamp
- Clamp holder with large clamp
i 8 R .
Erlenmeyer flask with ground joint, 100 mL
BB 1 M .
Erlenmeyer flask with ground joint, 50 mL
L e .
Reflux condenser
Hotplate stirrer 7] il #A 1 B G H F 2% 1

% 51 Ji IChO — SZI6 5
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Crystallizing dish 45 & I

Magnetic stirring bar 1

Suction flask Fil1 € K

BUchner funnel with rubber adapter 715 15/ 2& 11947 QIR =+

Zipped bag with 3 pieces of filter paper %4 3 7K JE4% 1)
PR F148

Petri dish %% 7L

TLC elution chamber, labeled “TLC elution chamber”#5
A “TLC elution chamber” ] TLC & T4

S

Zipped bag with 3 TLC plates (with fluorescence
indicator), labeled with Student Code & &[] 2 3& 5[]
A 35K TLC RGP 2O A)D HERL S 4R

TLC graduated spotters (in the Petri dish)
TLC FFEE (FERE IR ML)

Plastic tweezers %8} 45+

Glass rod 3354

Graduated cylinder, 25 mL 77 % &4, 25 mL

Beaker, 150 mL %&#+, 150 mL

Plastic powder funnel ¥Rk -

Disposable plastic pipette — /I 3R &

N R(INRR R

Amber glass vial, for TLC sample, 1.5 mL, with stopper,
labeled C and R T3 TLC £ HIHF ss At/ N, 1.5
mL, biitsf 7 C AR

Pre-weighed amber glass vial, 10 mL, with stopper,
labeled with Student Code CLFK & )45 75 3 BARE (LI,
10 mL, kit f25%5

Magnetic stirring bar retriever 41 F A it ki

S£6 P2; For problem P2

Personal equipment 4~ A& FH B4 3%

Quantity H &

Volumetric pipette, 10 mL KL E, 10 mL

1

Graduated pipette, 10 mL %I Z W &%, 10 mL

3

Graduated pipette, 5 mL Z| W &4, 5mL

3

Test tube stand 15t % 22

1

Test tube R4

15

Test tube stopper & %

7

Colorimeter cuvette, path length 1.0 cm
J6AE 1.0 cm FYEL

2

Beaker, 100 mL %E4f

2

Disposable plastic pipette — P ¥R &

15

S£% P3; For problem P3

Personal equipment 4~ A FH 4 28

Quantity H &

Laboratory stand with burette clamp 245 1% & & J¢ i)
B s

1

% 51 Ji IChO — SZI6 5
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Burette, 25 mL Ji§ & &

Glass transfer funnel 3% 3% >}

Erlenmeyer flask, 100 mL #E /&

Erlenmeyer flask, 250 mL #E &l

Beaker, 150 mL %

Beaker, 100 mL %

Volumetric flask, 100 mL, with stopper 77 &

&

=]

BB

i

Volumetric pipette, 50 mL K50

Volumetric pipette, 25 mL KL

Volumetric pipette, 20 mL KL

Graduated cylinder, 25 mL =&

=

Graduated cylinder, 10 mL =1

Graduated cylinder, 5 mL &=

Disposable plastic pipette — kP4 ¥ &

WriRrRPRIRPRIRPRRPRRINPRP W WP~

Parafilm 35} 15

20 A

% 51 Ji IChO — SZI6 5
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Question Yield Purity Total

R A) =E) | () TLe P11 PL.2 ()
S P1 Points

SYSSid:n] " 12 12 8 2 3 37
13% (740

Score
(1547

SIS Pl A-REERFRBRNSEEN

R JUHER, AT AEE A ERY, R HAES B AR B L
BHERF . EARARII T, SE BRI NER, SO PR IERE, EfE RN
JEHE TR TS RRIR £ . "4 FR A Oxone®,

FAN, AL SON KA B R A, X PIREFIIR A A R 8 A .

ARSI, JRIHT A HERFBOELRE, BHERES S, WBRAT TLC 417
BRI, FEF TLC JURAF= M A BE

ER: ZEEEBR R LABAPRA “Organic waste” R BB .

SR
. A-THEZR F BRI
1. # 20 mL /KA1 5 mL ZFFRE -

2. PR T RN 100 mL 2 B8 O AT

3. B ORI 1.51 g 4-HEFE 2K S IO N 31 _EaR AT R . FEAD N Bk EL R4 1 25 mL
KIZEEIREER . BHEEREEESREE b, BaiEE, R MACKIFR 7.87 g
2 4k771 Oxone®.

4, FATEA B RS, B B EB A B O L, R IFEE (SHE D .

FEERA) HELP B, 25 28 ORI SR B AR 4T TF VA /K AN FL LB RE I A OT 55

| A
s Kk e
el = Nk
(A
&ﬂ
PEm—t

1. A BRI B

% 51 Ji IChO — SZI6 5 11
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5. In#SNHREY), 2 PARRENR (AMERE AR ERRD 5 B 45 B LR RV
LR e Sy el i N N oV DIVAS Rl AR G A L WP =B

6. R AHMHIPEAS AT, BRAUDEAS, FRMEGYRE 10 285, KA R
RIR VIR A VOK I EE i, B E 10 734

7. K 2 ZEECTHUERE, A0 RIRSE IRACNIE TN e T B E AR G B).
FHERIRM HELP 4, 15 HZIMIdk, felsye i s Eg s 1 s 245 E.

K 2. iR E K

8. FH/KIERRIBAEAD IR e AR, RS An KR 1T A fLi .

9. KPR EMEBAL RIE, IFES RS HIE. HES FREREER (220> 4 %,
YR 20 mL).

10. FRUEVsH TG, FHHIE 5 0%k, MR TREH TR ARG, W EsEE. H/ANEA
B— /NP B ONBR FRE “C7 ) 1.5 mL B2t/ M. 35 B, Hovseis P R =
Ay (P IN) FIRHFE,

11, HREREATE BAREER R A B O R 50 mL #EE .

12. ¥ IR AAFAE “Organic waste” P . F ZEEF K BEERHIE AR IR B H
1 LR BINIRE “EHURY” (“Organic waste”) I

. L T
1. % 9mL /KA 21 mL ZFEE -
2. BHATHESBIESE: MRS R DR 50 mL #EE RO INE BB R IE A

A, R L BRI R E . BRI HELP M, W2 2T i R AR +T TF 14
ISR R INFATT % . AN SR TR, WV RERE I _ BT I EE 45 F A 71

3. R E )G, BRBETRAS BRI E0T £ OLIO)HTAEE, YRR . B/
BAJEL— /N EEE BT N “R” R 1.5 mL Bita/Mlb . & BIfEE, vt
5% PL IR =384 (P II) MI&kE.

% 51 Ji IChO — SZI6 5 12
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K B2 i BASRA IR 2265 H R E R G, Bl e .

K IE BN “AHUEY” (“Organic waste”) Wi . Z5&IR HELP B, W5252 )M
RERR B BEK

TLC 4 ¥7

HEZRITHL. [FRITEL PN A, L 05 cm. A4S L, 28 EITIL
HAE T 528 A

HEERET . A M E1ERRE “TLC standard (TLC ¥5RE)” /N IR 4- Rl 228 HI RERE
(£ TLC t =H S FIR). IREIN CEA 7 E3AR™ WIIFE il C f3E A E b & e i R
G Re FERRMEE S HOIMNSY L mL 4B, 8RR S 2 VAR

#& TLC AR AN RREEH FEIAL (BRI 1 om 4, JFRIREEL B2
Ll 3 A, PIRAER A s =AM TR IR 3 R, fERXR=A i baltr Lk S
(IR, C (F™m)BL R R (A& i), f£ TLC i L7 E ESZFS. /£ TLC
WA LT B TFRITHIKARS eHRIFR A, FHERIFR B). FIH B S 7 I7E
JX A0 R BRI it o

BEE RFEFHIA | EFFF B
4
N 4

lcm¢ S C R

3. TLC i = &

HEAT TLC 2. S 73RE TLC &, /NOBANEIFGI Y, F BRI, ikEIF7H)e
B TLC ARTIES %) Lem &b, HEFEUH TLC #k, HEZEWCEFAIEIE, ik TLC
BT

FERESMT TN TLC . # TLC BBE A ML & ERIRIMT T . 2Bl A w]
LB 5

BRI FIBIAN“BHER” (“Organic waste”) KA o
HEFF BEELE 1. 3. 4. 516,
FEORI TLC BN S 585 R D48

% 51 Ji IChO — SZI6 5 13



CHN_4

TLC 73 HT A R (FE LA R s B s AR SR 45 R ) o ARRT BLAE A I 2 IR £ TLC AR 70 Ar A
SR, UAFEBIRIE DUR . SEAS .

Eluent A Eluent B
b em e |-====- j---4 }--- pommme- === $---1
S C R S C R

KA L AR, S W IR IR IR L .
- RAWREL TR BE 23S BRI
- RAHWE AN B TLC ROIFEES RS HEERE 4R,

A

Recrystallized product 45 &7 & 0
TLC #R A i

TLC #k B i

Signatures &%

Student 2%%E Lab Supervisor %525 2 i

% 51 Ji IChO — SZI6 5 14
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I
1. EH A-AF R R F AN AR Oxone® e B Jig BT #3 5 24 A ML= M 45 44 2

2. BT TLC /triseiass &, EZLLF AR,

o LR R R IFREE A b A 2

oA oB

. ML= (C) P & D> BB 4-iH 2K R .

o %} True o & False

. HZ e wh(R) P& A D R B R 4R 2K F R

o %} True o & False

% 51 Ji IChO — SZI6 5
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Iron Stoichiometry Total
Question | Calibration L determination ;
. determination | P2.1 | P2.2 | P2.3 PRSI P2.4 | P25 | (&
;ﬁ@ ;g? 10 6 3 | 4 | 3 9 3 | 2 | 40
Score
(1547

KU P2. HETEPERHIFRL

YR E T RIMFAER R, HHIRE BT 10 mg/L 21 15 mg/L i, Fe(l) & # ALK
Fe(I), FFTERGITIE, MM FRAR 7 A0 i0 S i o R, 6 8 48 909 10 A= e iR ) He ke & =k
WL,

HIE BRI AR (R B, Fe(I) B2 SHEIRMR (SCN) LA Bl &4, AT LR 206
TR E BT ERu R I & &

Ao, ¥BRAHSEEE: MEfeaEEEERTETENESE; WeEmaRR
5 Fe(11) B2 &I H R

E )

. ARSI, AR PR ASEAREE ) Fe(1)VA RS A AN [R] B2 B SR BRI, — €/
DANERE

. RT3 Y LI B i — BLHER s, WROGRE ISR UL A% 4E I KSCN
THIRH) 1N Z A

. N FEEE DG EDOC R, E25E HELP M, 1% 2 Ik AR S i b 5 1)
JEETE, ARATLME X GO BT [ i 2 15 3Bl EARSE RIS BT 15 2P aE s,
TAEN G LRI DG T dn R A TR EE T, AR N S 5 s DG BE T A
AP SG

. JCEETHAIAE A B AR T — T

. ARSI R iR 2 W] LA RDGEE T = 1R

% 51 Ji IChO — SZI6 5 16




SRR

FELF (Transmission)/MYeE (Absorption) AR

BR

B

Pk 220

OK Fiil

g

55

o BRI,
o WsEMT “Absorption(BIBRE)” A . FARMCRA UL Ah ik P4 L BOR

“Absorption” JTHEHE HELINGE, SRJETE AN “OK” .

CHN_4

- BRI R

b 5, ML

o WPk, HERRINE K 470 nm T HERE LRI Be, SRS N ARINEE “OK 7 .

o A=Y 3 om 7 IRV Lt N AE 5 TE YK 7 [ M EG €8 I PR D 0 — B
(WG BB T MR, AR A E kT ), FIL AT RN, o6 L.

o Wik FEIRA, WoR“Absorption” JTHERREAINEGE, & THANE “OK” . FRXEEZ)
A, H 2 BRI <Calibration” ik H, 1% M E “OK” .

o MEEHETHERN 0.00 (5 —0.00).

o KA L 3 em FEIER I L BN, KO RN, Ok ARG .
BB REAE

bb £ LA

_______________________
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CHN_4

l. HEE RSB E
e ER Sy HSEH 548 A 0.000200 M Fe(I11) AT 1 M KSCN .
LI IR
HER 6 SAE, MR TR BT B SR AR EC ] & TP A R
RERS 1 2 3 4 5 6

0.000200 M Fe(I1)#% | 1.0mL | 20mL | 40mL | 6.0mL
1M ERRIER 1.0mL | 1.0mL | 1.0mL | 1.0mL | 1.0mL | 1.0mL
CIEAR 10.0mL | 10.0 mL
AL A H202 W 05mL | 0.5mL
EEFIK 95mL | 85mL | 65mL | 45mL 1.0 mL

2. BAEZELET, BIOBR.

3. ZEREAL. 2. 3. 4 M5 FREFLHMA 1.0 mL 1 M HREREBE, EE 6 5RAE
. BELET, BABK.

4. HUER A WE RERE, 1§28 G B HELP B, M5 2RO IR DL .

5. RBETARFAXEMER ST, FEFOLE T (B 17 ). HllEHEK&EN 470 nm. KA
F B TR ARHIE .

6. MEBHIRE (-6 S)E 470 nm IO, HEBIEERI TED. WELEFRE, %
2 HELP JRAZ AR 1

G (470 nm 4t)

BT Fe¥ I ik B

c(Fe¥) / LM 16 32 64 96

TRIEF BIE T g 5
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CHN_4

0.7

0.6

0.5

0.4

o(Fep+)ypvi

1 &l 15 4 SEPERKBOLE A X Fe* ik i BIZ .
o FETNERH, AR KM T2 AR 2 RO B R B .

90

100

110

REREH 1 2 3

P T 24 AT fl 2 AR TR
JeEE

2. FIHT 1 MRS RO, R REh R M AR TAE L, B 5 Sl Th Fe¥

AT EE (A7 pmol L)

c(Fe**)um 5 = pmol Lt
HIRAKBE T o(Fe®), B c(Fet) = 50 pmol Lt SEab /4L T1E.

% 51 Ji IChO — SZI6 5
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3. WHEPraE HRE PRI REWRE (P A7 mg L)

CHN_4

Cm(K) =

mg L

% 51 Ji IChO — SZI6 5
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CHN_4

1 Ao &Yk 2T E R e
FEHER A2, E{EH 0.00200 M Fe(LIDIEW M 0.00200 M FRE 4T KSCN B .

FESEES P2 (SR — &R0 (1), AR ER(IN)-B iR AR I & i K B I R 1 360 6 T i
YU RO R ALK MK LI G [Fea(SCN)p] > 02 (K146 22 158 Lb (To 7% B 7K
STFHIEAD , Hdraflb ¥AARNKT 3 L.

A SIS BT A -
. 0.00200 M Fe(lll) ¥ (ZER1L) (80 mL)
. 0.00200 M T FUER M (80 mL)

PRI TR (WS FTY FIRE ) W2 ER . Lo, SR (T
) LR SR B L ICE A g

1. EE NRAPEI=AT, BIERRGE E7 66 E v 2 Bt & W 4L T 75 s R AR R . AR5t
RE WA S FIHW T AXTE S RE B Fe(1N)FIEEIR 5.

Veeqm
x(Fe3t) =
( ) Veeamn + Vsen-

RERSH 7 8 9 10 11 12 13 14 15

0.00200 M Fe(lll) ¥
TRIIAEFR Veequy / mL

0.00200 M KSCN &
WHIAEFR Vsen™ / mL

Fe(lll) [BE/R 7150
x(Fe")

W GHEE (470 nm 4b)

PRI BT g 5

2. HEEIEWL HrAWENERES 2 e, 2 HELP B8, A5 2N HIE DL .

3. HRERTRBIEPE, WEELETT (B 17 W), WEEKREN 470 nm, RHEHTK
W T

—_

4. PR EESCHVELE 470 nm AERIOLEE, JRREEE R P ER .
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e B
1. SHNRE PO A X Fe(II)FEE IR 7330 x(Fe* R I 26

1.1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

x (Fet)

0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9

2. WRE BRI LR, BB A [(Fe)a(SCN)p] GO fffh it & L.

% 51 Ji IChO — SZI6 5
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CHN_4

. Question | Titration | Titration | Titration Total
*gﬁ P3 0% H) ()| GRS 1| sE) P3.1 | P3.2 | P3.3 P3.4 | P35 (R4
;f‘}?} Points(4%0) 10 10 8 4 4 2 2 2 42
1% Score(f347)

kU P3. H& I

TR (SO B I A BT I . 24K SOz MM EE . EXAUKRN, Ak
W AR R MR (HSO3 )M 7~ (H") o AR MR By 1 th ] DASK 25 55 AN i1 1M 4 N TEBRE IR AR

SO; + H,0 = H* + HSO3~
HSO; = H* + 30327

FE7K A Z S AER )3 =M [ XA A 25y a] DURI A & W o 1) & M &9, ol Bkt
PSR A RN =Y Po AR B RE X =F “JiEE” B (SO2. HSOs #
SOz*) A% P (52 Ai

TR R AR AN — AL BT Bexy N 55, DRI 97 8 7R R B A RIE o BN — A8k i
REENREREN: 2M4EEF 100mg L, A& ®+ 150 mg L2,

AL, JRRHE BRI R Brds B R & SRR BRI
SKRP R

I BRI R IR E

1 SR3RHE 72 100 mg (AR T (KIO)FE i, HAMERA B S £/ MILIIFREE o Kb
EICRA A HN R

2. ECITRERVE . R e SERRR AR A A 0B N 100 mL BRI, I B TOKIEMIE
FEAZE 100 mL. BEEBIEH Se

3. 7E 100 mL #EHH, A
o FHKAHFEWRE =HU) 20 mL S VWK
o M 5mL E/FEIK 5 mL MULEER (0.5 M);
o 10 mL £ fE & 10 mL BiERIAR (2.5 M),
4, BWANHEL I, HH Parafilm 3t OB s 0, E TSP IRE 2D 5 95,

5 MEMBEABRREEER, BARCE . EAKERT, BEMEBM IR, =
WA R, N 10 TVERMTAR, SRERRE RIRIC . 10 E FIER Vio

6. P FLE, BEFV FIFGE 3-5 8).
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Mass of potassium iodate
(report the value on the label)
FOPR A 1) Jo B
(5 LidAeErr % EHIME)
T B IR V1/mL

HLR

%2k

H 3K

AT SESHAE Vi / mL

. BUBRKIERE

1. MKMEBRERIC 25 mL F5F L2 KAWL TN 100 mL #EJE R .

2. FIBACHRER $hva Vg HE T AR AR N B, IO 10 WEVEMTER, 48
S E BRI (. IEFE FIETA Ve

3, MPEFE, BEEL FIFRGEE 1-2 8).
W B V2 / mL

%1

w2

%3

WA HISEIR{E Vo / mL
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. Z—HUREERNE
1. FA R L FE 0 BB 50 mL ] 4478, RO\ 250 mL 4E IR

2. IO A 25 mL &= A= 12 mL S EALENE R (L M). A Parafilm 3 D B SAE M,
B, REFHEZR /D> 20 708,

3. BN R Y 5 mL BBRVE (2.5M) , H—IRMESRLEE I 2 mL 3 a il .

4. %ﬁ*M$%W§ﬁﬁ%%ﬁ%$m%ﬁ,Eﬁgﬁéﬂ%%§m15ﬂ7&é id
i E FI RV

5. MARFE, BELEIRE 8 1-4 ),

2 A V3 / mL

Bk

F2k

%3

WA HISERE Vs / mL
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I R
1. H 55 B A R AN T TR R AR SR K BT AT S B 5 AR AT P

2. VHEOACHRRRBAVA K BRI B . BRI B 2K 5T B M(KO3) = 214.0 g mol .

¢(S205%) = mol L™
UIRFARFEE H ¢(S2057), TE/GLELPET, 2RHT ¢(S20577) = 0.0500 mol L

% 51 Ji IChO — SZI6 5
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CHN_4

3. THEHUAMRBERIKRIE

c(l) = mol L™
IR RGETH c(lo), 7E/THELFEH, M ¢(l2) = 0.00700 mol L2,

4. HH b SO BHTTER, R EABBEA AR B T SO .

5. VB AN T AR S BRI, DL TS mg AL AR Y BE R B A
M(SO;) = 64.1 g mol2,

cm(SO2) = mg L™
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PENALTIES 4
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Incident #

i

Student signature

FHEET

Lab supervisor signature

WHEZIMET

81K ()

2K

LR

B4R

LRV
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