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DNDPY PIAYNNI VYL P WPNYN

IN ITMON YN .MAIUNH PNDAA D91hN YN U5 by 035Y NPH XY DONY NN IND
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MPN2 DAIN P AN VI DYINN PN wpnend 170N Jnann onnl
09N 2PN 02
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For common use in the lab:
NTAYNA Y wvinwy

Heating block preadjusted to 70 °C under the hood
qT1In2,70 °C -7 wxon nHdY NINN DIM'N NLVYo

Distilled water (H>0) in jugs for refill
ITIN 170 IN7 ,B'75'Na D'Egith DM

Latex gloves (ask for a replacement if allergic to latex)
{opu'7? D)X DNN OX INX 210 1Wi71) 0PV NIDDD

Labeled waste containers for Task 1 (organic liquids) and Task 3 (ali
liquids)
') 3 101 (organic liquids ,0m2N D™T2) 1 101 MAY DINION D109 OM
(all liquids ,n"y7n

Container for broken glass and capillaries
NNY'HRI 0NIAY TFDRT 'Y 0

On each desk:
JJnne 'n Yy
Goggles
[An 'opwn
Heat gun
DIN'N DTN
Permanent marker
[In'0Y7 win
Pencil and ruler
22101 [IND'Y

Stopwatch, ask supervisor about operation if needed. (You can keep it.)
IN ,DI'OQ INIX WYY 1721N) .17W9N7 TXD NINKRD DX 17RY — (19100) XY IV

(0N NranY
Tweezers
NO¥ID
Spatula
N7v90
Glass rod
NDDT vIN
Ceramic tile
aF'mF7 NN
Paper tissue
'O ")

Spray bottle with distilled water
D'ZRITA O'M N9YYN

9 Eppendorf vials in a foam stand
(NI 2NN PRro oY Mo NINan) 9WTION NIINan 9

TLC plate in labeled zipiock bag
7Y 'WIRD TIA NINICN 7'0o%9 N'pw Yna TLC nuYo

Plastic syringe (100 cm®) with polypropylene filter disc
[7*9119"219 Y079 oy (7"no 100) 'vo7o ;T
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Twnn - o'

Pipette bulb
NLVO'D'7 NaNYM

14 graduated piastic Pasteur pipettes
NInm ,*0o%7on 100 nNIve's 14

Petri dish with etched competitor code
17 D TIZN DN QY M09 DNy

Burette
nolm

Stand and clamp
N0 [o9INI TAYN

Pipette (10 cm®)
#'no 10 no1a nuoo

2 beakers (400 cm?)
i'no 400 no12 niod nw

Beaker and watchglass lid with filter paper piece for TLC
1097 (Iwe NPT TLC -2 j1'o 19 ndinat on

10 capillaries
nn'rop 10

2 graduated cylinders (25 cm®)
#'00 25 no1a ninuwn ninwn 2

3 Erlenmeyer flasks (200 cm?®)
2'mo 200 no1a MmN 'plaga 3

Beaker (250 cm®)
'no 250 no1a o>

2 beakers (100 cm®)
7'Mmo 100 no1a nion 2

Funnel
oUn

Volumetric flask (100 cm®)
7'no 100 no1a 21 pa

30 test tubes in stand*
*12 N2 nanan 30

Indicator paper pieces and pH scale in ziplock bag*
*P'uoo npw yna pH nYrol pH v niz'nn

Wooden test tube clamp*
*Yun nianan josn

2 plugs for test tubes*

*nnnanY o'ppe 2

* Only handed out for Task 3
3 mow vy p'ant *
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D'7'n"
Sets for 4-6 people R phrases S phrases
D'wiIN 4-6 "y
0.025 mol/dm?® ferroin solution 52/53
0.2 % diphenylamine, (CsHs)2NH solution in 23/24/25-33- 26-30-36/37-
conc. HSO4 35-50/53 45-60-61
0.1 mol/dm® Ka[Fe(CN)g] solution 32
Pumice stone
NN X
On each desk:
' Yy
50 mg anhydrous ZnCl; in a small test tube 22-34-50/53 36/37/39-26-
(in the foam stand, labeled with code) 45-60-61
JIN31) Mo nanana ('me:n 7x) ZnCiz a"n 50
{DO7¥ '"W'ND TIFA [NION 2190 TAYN
100 mg B-D-glucopyranose pentaacetate
(labelled as BPAG)
3.00 g anhydrous glucose, CgH120s,
preweighed in vial
(CH3C0),0 in Erlenmeyer flask (12 cm®) 10-20/22-34 26-36/37/39-
(7o 12) a»xmaix piaga yima (CH3CO).0 45
(CH3C0),0 in vial (10 cm®) 10-20/22-34 26-36/37/38-
("no 10) 91 yina (CHiCO),0 45
CH3COOH in vial (15 cm®) 10-35 23-26-45
(p'no 15) 71 yyma CH3COOH
CH3OH in vial (10 cm®) 11-23/24/25- | 7-16-36/37-45
(7"'mo 10) 71 yna CH5OH | 39
30 % HCIO4 in CH;COOH in vial (1 cm®) 10-35 26-36/37/39-
("o 1) 1 yina CHCOOH -2 30 % HCIO, 45
1:1 isobutyl acetate — isoamyl acetate in vial | 11-66 16-23-25-33
(20 cm®), labeled as ELUENT
‘712 1:1 isobutyl acetate — isoamyl acetate
ELUENT -> mion ,(7"no 20)
solid K4[Fe(CN)g].3H20 sample with code in 32 22-24/25
small flask
o * 3na npein K4 Fe(CN)g).3H20 nnan
"WNN TIPA BIon
ZnS0, solution labeled with code and 52/53 61
concentration (200 cm®)
'WIN TIDMQ 'W'RD TI7A nonlon ZnS0O4 nomn
(77'mo 200)
0.05136 mol/dm” Ce™ solution (80 cm?) 36/38 26-36
1.0 mol/dm® H,SQ, solution (200 cm®) 35 26-30-45
Sample solutions for Task 3 (to be handed 1-26/27/28-32- | 24/25-36/39-
out at the start of Task 3) 35-50/563 61

(1010 nnnna nnav) 3 101% DY NINDAIT
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Risk and Safety Phrases

Indication of Particular Risks

1 Explosive when dry 33 Danger of cumulative
effects

10 Flammable 34 Causes burns

11 Highly Flammable 35 Causes severe burns

22 Harmful if swallowed 39 Danger of very serious
irreversible effects

32 Contact with concentrated

acids liberates very toxic
gas

Combination of Particular Risks

20/22 Harmful by inhalation and | 36/38 Irritating to eyes and skin

if swallowed

23/24/25 | Toxic by inhalation, in 50/53 Very toxic to aquatic

contact with skin and if organisms, may cause long-
swallowed term adverse effects in the
aquatic environment

26/27/28 | Very Toxic by inhalation, 52/53 Harmful to aquatic

in contact with skin and if organisms, may cause long-
swallowed term adverse effects in the
aquatic environment

Indication of Safety Precautions

7 Keep container tightly 30 Never add water to this

closed product

16 Keep away from sources | 33 Take precautionary

of ignition - No smoking measures against static
discharges

22 Do not breathe dust 36 Wear suitable protective
clothing

23 Do not breathe 45 In case of accident or if you

fumes/vapour feel unwell, seek medical
advice immediately (show
label where possible)

25 Avoid contact with eyes 60 This material and/or its
container must be disposed
of as hazardous waste

26 In case of contact with 61 Avoid release to the

eyes, rinse immediately environment.
with plenty of water and
seek medical advice
Combination of Safety Precautions
24/25 Avoid contact with skin 36/37/39 | Wear suitable protective
and eyes clothing, gloves and
eyefface protection
36/37 Wear suitable protective
clothing and gioves
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1 9991 N0

a-D-glucopyranose pentaacetate Y¥ mn»o

HCIO,

INNND YTIN LONOIN TN MOEN D80IN DY TIaYN IWND M9dd3 vnvn : mym
A0 TOWY DN NTIVON

NSHIN PUHD 12 q0IN VNLSN PATIIR Prov 12 UKD D00 PNDDIN Piapa Tind
NV PNV {YTIVD NP ORVIN PITIN) P 0N 3.00 4TI 337y ANV NOIN
(39%) MOVHOLPN NALIN INND POIN N3oNa oonn 30% HCIO0s movw 5 o0 qoos

1237 191N DRNNNY MIYY NOMHNN
q3YN . APNDITIND ) MY DY ¥ 339 .MPT 10 MY NONHRY MM IMINDIYIND NN N0
NNOT AN T ,7PI9T O NNRYA .0PPRN 0M PHT 100 N2°IHN VI1T NANNN NIANYN NN
QPO AFIND DN PO .MPT 10 Tend vnNnD nomnd MM 1NN PHIN NoNNnY DN
NS0 PONI PN VIDY TIN DPPRHD DM PrRo 10 DY NN Ny oy IMN

: 19n91a (porous polypropylene filter disc)

WOTO PAtNS VINY TIN MWD

Al
o o I o b%’
oo —
e
0 1 23 6 9

S¥) IP5UN 1PYNK POY NN MK PRINT PIHN AN NOHD NSIND TN AN e .1

AN NN DIIN .NNN KEHKI 12 I1PY INND VYD TY PIRBN NN XORD 1M (PI’PN
02N

NN DIPIHY 19 NIDIAN NN NP THIANN NNV NN IR .2
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NTYN jnan IChO 40 nm% Y 1ran nnronixn

090 TYT N D50 TN .NOYN 2993 NI NN TIVN 1NN AN NS
2NN 10 OHRY TY DY 110D 2-3 OMADY HY RN

L0970 12 DY 7O PN Yo 1Y 1-4 Y35V By tn

30N D3 AN VNDY 0PN LYY YRR T MINAN NN XNY

A A ™

7Y RN 1IN, DPPNHD DN PPRD 10 YU NN MY NNYI O0PNYI YPYNRN AN NOV
1-4 o>aby

2IN1 22 IR LNDY VDN JIW YPUHRN TID MININ NN YN .8

PRINN S 1P5EN YN T0D90 NN NS MO NNN TUNI DNNA NN AN T .9
{79 YD NAD HY NNPA NwRY 1)

NN INYA TPV TIPA IIDIORN ANND V9 NNSS TINY 1OV Ainn AN P9 22D (a)
PP ANIPTIN IMN PP ININ W ONXINDD TIN5y nnYsn

DA N A’ (opwnn) MONNNN nosNn N aen (b)
(M(C) = 12 g/mol, M(O) = 16 g/mol, M(H)= 1.0 g/mol)

B-D-glucopyranose pentaacetate -» a-D-glucopyranose pentaacetate Y¥ ntnyo
PN . I»nnn  a-D-glucopyranose  pentaacetate VOmovUn  moure
NI N MANN DY APOYPN AR 100 Nt noma B-D-glucopyranose pentaacetate

.thin layer chromatography-TLC ,npT Naswa mamvniid

OAc
OAC

o OAc 0
Ac.O
DAc 2 . QA
Ao ZnCl, Ac- e
OAc

OAc

TAPMN oY 1.5 90 Pnon OX) ZnCl; »n 50 wnn nann (test tube) mnan Tnb
oM JONO3IN
3 92¥n AN PR 1Y 229 Pv B-D-glucopyranose pentaacetate (BPAG) »n 100
NN MY SNnn Poe 0.5 90 (Eppendorf tube) 9791ax mnan TIND 1 hanynn Mmoo

ANTIND TININ
PN GTIND PN INNDN NTIND DN REDY TINa (test tube) nINann AN ov
339y .70°C -5 WX MDY MIvI9NLI DINN NEYA TINZ INNY MNANY MR . PhDWY

MPYV 3 M AT 00D AV NNYI NP ,MIANNN THNNI 0¥ »1H MNIABN 1IN DX
9NTI/N MININ TINT MIPNNA 237 ,NIANHN APOINY .MPT 30,10 ,5 ,2 NN NAWRNN

200 prav 0.5 oy T 5 (Eppendorf tube)
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03 DY .NIORY MNLNTH Oy N257on TLC nobs 150 ,mannn S nproypn N 1pnY 1
MTPIN NP2 10 110Y 1 (necessary reference compounds) D8N DINMA M MN AN
-1 25100 (eluent) VNG NVLYHN AN NNM VY NNV MNP NN W0 .noboan by
Y12 DWN NTPN NtY3 NVDON AN 0NN 9103 .isobutyl acetate/ isoamyl acetate (1:1)

wrNG 7521 n9vN TLC nuYs wipab YN 708N DN (DS INY® ¥yasn) MTPIN IR MNWY
NP NTINa

TN NO79N AN DWW, MAWNN TPINT Tow NVYIN Y HIPRNY MNP NN PNyn (c)
2V TP nmonn proodban mpy

SN2IWAN 112 MDD MONYD DY MYNY T5 DPINONN PRI NN N {d)
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2 1991 PN

JINNNN NXPA NIYIN POV NPT TNND : DN 1Y DIV NI YHNYNY NONIT 119¥N
PONHN ASPAY PN 1Y PN CIN DIMN PN 0N NNPIAY PN TY NV AN NoD
Y ITMN 1PN DN L (ROIIAD NRYTa)

N nbopn Nond potassium hexacyanoferrate(Il), K4[Fe(CN)s] oo0m qwnd
5¥ MLNPNVON 257NN NN NIVNPY NN TN .0YoN NDA YPYHD TN I8N NIN

V20 M DN IORY VPYDD
D10 NTIPY .MNIVIVA MINK IPYZ TWANY TND DV 1M NN MPPYN RNaNn

WIPY ¥ NP BN .DIRND NVN-NNDN NOPTEN Y nyap) (end point) MyyvION

.potassium hexacyanoferrate(I) -n nonN 1197 NN

22vmn nhar nyap Ky[Fe(CN)s] nosnn non

npsmin K4[Fe(CN)g]3H0 -n noaT AN onn Jop aamdan puapa 1ina

NP .P"aD 100 N9 Y1 P1apa TIN2 Mnd ANa Javm (M = 422.41 g/mol)

nown proo 20 90w hexacyanoferrate(Il) -n noywnn prpo 10.00 N9 MNDNIT

539 ferroin MOPTPRAN M0 1wy 1 mol/dm® 13 (sulfuric acid) N9 NPIN

5y 1111 .0.05136 mol/dm® 1152 Ce** noonn natya 1oL .MsIVN NN Nab AN

.Ce(IID) 93 ,0m8mn 0*8N3a PN 18000 1990 Cerium(IV) 7780 %9 s
NP¥10%03 N8 Ce*' nosnn bv oonen nx o (a)

K4[Fe(CN)6] 3H20 -n noayT Hpwn i nn LidxIoon nnnen nx b (b
v

potassium hexacyanoferrate(ll) -y xaxn 39* y*a Hhannn

MR N8N proe 20 9o hexacyanoferrate(Il) noynnn oo 10.00 np

Mo 'nen (diphenyl amine) hOP* 1PN MV 3 qon .1 mol/dm® 1193 (sulfuric acid)
oy Y NP T o P 1w awprteNn Ks[Fe(CN)s]  nomnn
Y8 IV TY TYDN .XINN NTBN DY NPYNI v hexacyanoferrate(Ill), [Fe(CN)s]*
CTNISN A0 TPNI0VN DY NN ONO-DND

MRV NOINY YAND NODYDN DY DN NN DI (¢}

SNIVAN P AN MTRYN DY MYNY TD DMIPDIN TN/ DX N (d}

Mpwnn nnon nx vap (e)
LDPONINAN DD AR MBNIND MNNND NPT IND D0 101 032100 DN : MYN
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3 9991 M"Y

YN TIOY NN 9ID2 NPINPI MDY 1NN DN MOMN Y52 on»nn : Mo
LDIRNNN NN Sma oI

W OPYT DN JMAY PNIND O NN MON HN .500 °C 5 1IN Ax DHAD LINN NTPN
DTPRN DY DN NNANN NN L(ON-ToW NP A1) 9 pon

D2WO .MNN 1N 1N 192 SN NININ1 (pumice) NNX 1NN 1N DY THRN Nt
HIDTN )3 92¥2 DONY TP INARN NNS NN NON N

SRN NDOIN PN IR DDON ADMN YD .onby) Y NINY NP MO mnY Tmend
TN IAN PN TON PPOPHN N2 N3N 52 .ANN NOMINN 9NV WA MDD M onm
: TINOTY DWYAN

: DIPLP
H',NH,", Li*, Na*, Mg?*, AP**, K*, Ca?", Cr**, Mn*, Fe**, Fe**, Co**, Ni?*, Cu?",
Zn?, 8", Ag", Sn*, Sn*, Sb**, Ba®*, Pb¥, Bi*

: OMIN
OH, COs™, HCO;", CH;COO", G042, NO;, NO5, F, POs>, HPO, H,PO,,
S04, HSO4", $*, HS, CI', ClO4~, MnO4~, Br, T

DPPRR D 12010 0PVON DN TP PN BYIN 7152 DIVNZ AMIWHONY NININD THWD
.pPH

,OVPAN PON NAY MDWORN D203 YHNYAY 5N .1-8 MDHNI MAINNN NNN 55 DMt
AMIWOND N 1N ,PNT03 (1IN N POP) 1P MM 1/5000 THN ON XN Tinya NNmn
NN MPYNNHN

tMAN
72 1D LMIND INBYNHD DNNIND M MNNII DN 219N N 05N MoMmn
DWINN ,PYY OIRNN DWPYH MANINID MAsd N 197 ,°9pen 5% -3 N monnn
DYIRIN 1PN ;PTH YNAIND XY NPIWN 00N 0PN .MOMNNL DMIPWN DIMINNR
ORLPYD NN YPYD AW Y A0 0t TEnD A0 1) 1bya Nomna INGY DIRNon
PV 22 AP YON TR TN 12°0 MPT 1-2 100 .18 NN MPDYY napon 2on

maand

IRNnD M5 OMMIND a1 SY MoK NN Y1 005000 92 DN 1IN DMNY NN
STAN HTVI2RVT MIVNINN PIRY NIND
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Solubility Table at 25 °C 25 °C-a nrrio'on N0

NH,"| Li* [Na"|Mg* |AF"| K* [ Ca® |Cr’" |Mn*" |Fe*" [Fe™ | Co® |Ni** [ Cu* | Zn® | Sr*| Ag® | Sn**{Sn*" [Sb™ |Ba® | Pb™ | Bi**
CH,COO" HR 0] 11113 1
C204" 36| | l l :f N
NO, HR HR HR IR HR | | 04M|IR| J | 1 I

(YD
NO;™
= 0.13 1 |05 L |40[10 ]| L 1 1 114(26] § |16 & l 0.16| | | |
W) | (W)
S0, 0.21 | |0.84 ! Ll
PO~ HR | | 1! N A I T U S Pt A A I A O A I O O R
(W) (P) (Y)
HPO,* l 1 N A A I T T T 2 " 2 v S A A YA Y A A B
W) (W) | (P) (Y)
HoPO+ HR 7.0 |HR | AR 1 |HR LI VAR L Tt 1 1T R 1 11
W) (Y)
ClO, 21
MnO,4~ HR HR{]J]R | R HR 091| R R IR
Br 1 0.98
((Y))
I R IR l [ 1.0 ! !
{Y) (Y) | (B)

AN ANVVHLAIVPA-NIPN NN R ADoRNI NN ] NOON MIDOIN AP nYavn

(YPYn MMM NI N2 PYY NN D200 AYNING N DN N NMvonva vvon :HR

729249 0.1 pav P12 o Oy DM nvava g (substance) / 100 g water : o0 07 100 TINA 92N DN YY MTNI MANI HNPoNN
1nx=(Y) ,n ans=((Y)) 1a0=(W) ,on0=(P) ,nw=(B) : (hydrated ions) onbv o»mipnn 0vn DY oyas WD pOITN NY DYIN WK DYPYn

No entry: Soluble compound 1 Insoluble compound R: Redox reaction at room temperature

“HR: Soluble at room temperature. in hot solution a reaction with an observable effect (not necessarily a precipitate) takes place.
Solubilities in g (substance) / 100 g water. Accurately known values between 0.1 and 4 are shown only.

. Precipitates whose colour significantly differs from that of their hydrated ions: (B} = biack, (P) = purple, (W) = white, ((Y)) = pale yellow,

(Y) = yellow.
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~Name: Code: ISR-

:NMIDIN NAWNA TNAI 10N RINYIN NN nMm (d

NMVIORN NI'N TIRI7A ¢ AYTOXNN NN
P [
Ny L

MYN' Y 00N 0'01 7Y L7NNYT N NY O (e

n1nY? B-D-glucopyranose pentaacetate 'rw X INIT'NN NAIAN] UANWNYT [N
Anv a-D-glucopyranose pentaacetate

P [I(a

X7 (1 (b

My¥aw 0"oin 0'0a ' onnt ma Ny [ {c

2 DMWY NPaYT 078 ,a7avan ank mawn 1773 ,1ChO 40 ;om0 B aman a1xeon N
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o100 JI'YnNn 15% 2 "10M

2a{2b|2c |2d | 2e | Task 2
2514 |25|6 |5 (65

Ce* -nmynx (a

(V1) 1xaaw yximnn noln

:xoon nxnen (b

TR NON N

‘K4[Fe(CN)s]3H,0 9w (m) nonn

“Yaxn nony {c

:(V2) v yximnn noan

3 RWMWIN MYMAY 709 ,A73vnn 1man® mawn 1A LIChQO 40 nmbh BM'man nmeon hvn
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MDD Nwnn nx o (d

(end point) n'x10'0N DI'O NTIFIA WAY NN NIWN 'BXTIOT MOPTINN
ymZn® ar 'y mnnn (@

jop [Fe(CN)e]* ar 2w o [ (b

712 [Fe(CN)]> e yw tonn o [ (c

1w o7oniEnn MInnYn o TRa o [ (d

(end point) n'¥10'0N DI'0 NI 397 INXN VLVPTIND W AIX ITN
mxninn [](a

nrnn ] (b

m>nn i oy oveniza [ (¢

11 hexacyanoferrate(ll) -hexacyanoferrate(lll) n>wnn Y@ wrnn 78'x019 i¥¥0'0 R'7'NN2
JMANTIOT A0PTIND W TNIYI0I9N TWUND

m [(a
mx?

TR XK V1D YRwnn NNoN DX yap !e

:VFUnn nNon
items replaced or refilled: Student signature: Supervisor signature:
4 DPPWIT NPAVE ADTAT L,TTaveR wan? mawn 19 L IChO 40 ,7on05 HMan aneenvnrn
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'o10N |I'Ynn 15% 3 "on

Task 3
108

TNIN'YN 73 NN DUON WA 7N IT NYA0 N

1 2 3 4 5 6 7 8

Cation
[T
Anion
jI"N
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