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R and S phrases

Acetone

Formula C3HsO

Molecular weight 58.08

Melting point -95°C

Boiling point 56 °C

Density 0.79 g/lcm®

R11  Highly flammable

S9 Keep container in a well-ventilated place
S16 Keep away from sources of ignition

S23 Do not breathe vapour

S33  Take precautionary measures against static discharges

Di-isopropyl ether

Formula CeH140

Molecular weight 102.17

Melting point -85°C

Boiling point 68 °C

Density 0.72 g/lcm®

R11  Highly flammable

R19  May form explosive peroxides.

R66  Repeated exposure may cause skin dryness or cracking
R67  Vapours may cause drowsiness and dizziness

S9 Keep container in a well-ventilated place

S16 Keep away from sources of ignition — No smoking
S29 Do not empty into drains

S33  Take precautionary measures against static discharges
Ethanol

Formula CoHeO

Molecular weight 46.08

Melting point -114°C

Boiling point 78°C

Density 0.78 glcm®

R11  Highly Flammable

S7 Keep container tightly closed

S16 Keep away from sources of ignition

Ethyl acetate

Formula C4Hg0,
Molecular weight 88.10
Melting point -84°C
Boiling point 76°C
Density 0.90 g/cm®
R11  Highly flammable

R36 Irritating to the eyes
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R66  Repeated exposure may cause skin dryness or cracking

R67  Vapours may cause drowsiness and dizziness

S16 Keep away from sources of ignition — No smoking

S26  In case of contact with eyes, rinse immediately with plenty of water
and seek medical advise

S33  Take precautionary measures against static discharges

Hydrochloric acid

Formula HCI
Molecular weight 36.46
Density 0.909

R11  Highly flammable
R37/37 Irritating to eyes, respiratory system and skin

38
S16 Keep away from sources of ignition — No smoking
S26  In case of contact with eyes, rinse immediately with plenty of
water and seek medical advise
S45 In case of accident of if you feel unwell, seek medical advise
immediately (show the label where possible)
S7 Keep container tightly closed

Hydroxylamine hydrochloride

Formula Hs;NO.HCI
Molecular weight 69.49
Melting point 155 °C
Density 1.67 g/lcm®

R22  Harmful if swallowed

R36/38 Irritating to eyes and skin

R43  May cause sensitisation by skin contact

R48/22 Harmful: danger of serious damage to health by prolonged
exposure if swallowed

R50  Very toxic to aquatic organisms

S22 Do not inhale dust

S24  Avoid contact with skin

S37  Wear suitable gloves

S61  Avoid release to the environment.

Methanol

Formula CH,O
Molecular weight 32.04
Melting point -98 °C
Boiling point 65°C
Density 0.79 g/lcm®

R11  Highly flammable

R23-25 Toxic by inhalation, in contact with skin and if swallowed

R39/23 Toxic: danger of very serious irreversible effects through
24/25 inhalation, in contact with skin and if swallowed

S7 Keep container tightly closed

Official Version

Vi




K4: a— F&HE:

S16 Keep away from sources of ignition —No smoking

S36/37 Wear suitable protective clothing and gloves

S45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible)

1,10-Phenanthroline

Formula Ci2HgN:
Molecular weight 180.20
Melting point 117-120 °C

R25  Toxic when swallowed
R50/53 Very toxic to aquatic organisms, may cause long-term
adverse effects in the aquatic environment
S45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible)
S60  This material and its container must be disposed of as hazardous waste
S61  Avoid release to the environment

L-Phenylalanine

Formula CoH11INO;
Molecular weight 165.19
Melting point 270-275 °C

S24/25 Avoid contact with skin and eyes

Sodium Cyanate

Formula NaOCN
Molecular weight 65.00
Melting point 550 °C

R22  Harmful if swallowed

R52/53 Harmful to aquatic organisms, may cause long-term adverse effects
in the aquatic environment

S24/25 Avoid contact with skin and eyes

S61  Avoid release to the environment

Sodium hydroxide

Formula NaOH
Molecular weight 40.00
Melting point 318°C

R35  Causes severe burns

S26  In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice

S37/39 Wear suitable gloves and eye/face protection

S45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible)
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+ H.O > + CH,OH
[:::]//:?K;CCH3 2 pH<8 [:::]//:?K;CCH3 3
HIl HIl
0 0]

A B

N-TEFNT 2= T T = BOARRKEEIX, ey RefirRdEe LCTHY, 0.100
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Propyl red (protonated form)
At pH < 5: pink; at pH > 6: yellow
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“ATTAAIBL, AX /= (825mL) (ZENT, RIZ, el y K O(0.02% T
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ﬁﬁ//\‘i

R eV

Official Version 2




K4 a— F&E5:

N-TEFATZ2=ATF=UDRAFATRTLOEBERIC L BMASERE (DFX) iR K 2
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RAEERM TH D ClE, FRNCEOERZFRE L) V7R (TNVICEEE 2R
) B L, EEAIENY ., WREFHET D,

HEBREN, B LI A b, o OWEERND, (7 &% BEE S % H
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RUVeEF VMV CDER (03%) fRERKA

5 TLCORAY v FHE FORNIZEEEY

. . REOBIE LU= L0
N=RZA~ WERT &

6 T L CHHHIC L v B b s fsama i
L&Y B:

Q 3ebem<h 5

O A 2RMELTEATHD

O SHORERMESALTHD

=
(Y

“W C:
IS b A TH D
B #AHMMELTEATWND
ABLUB ZRMHELTEATNS
DRV ERS % B ATV D

o000

RN X "2 COMER, BEOARE LTl s o2 atdls L.

F

P
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ol i
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8 NV H Y A COREDN, BPOHRBREICEVIESN I ZICRBSNE
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BEFNCE ENDERDOE R

A

BRIIMAFE A KO T X CICEMT 2 ~E /B B ARICHEDRES Th D, £1-%< ORH
KRN E DO TEERFEZRE-L WD, SO REITMEFO~E 7 n B BEDKT
WX TALDZEMIEDRIN E 72D, SERZIEFHATHL- &b K< AL D EEEEE D
RZIETHD, SRR EWS T — 2O F KISy 2 Gt 2RAT 2T D,
EERCHE AT 2EERIFTOFE R T~ Ao (1) HPo Mokt 4 THbH, =
O AN OEEEALE LN S, SEANIZRE A 2 E b EMREENTND, 7~ /VED

MEIEIZIRDEY Th D,
0
O)\/\f

OH
7 )VER

THEOERA A NE110-T = Fr br U e LU UE (FidRE) ok (ks
[(CiHgN ) Fe] 2t ZTRLT 5 2 MBI TV D, fEo T2 OEEAD 510 nm IZF1F 5k
FE ((pH=8) D#EfE R T) DORIEIFFEH T OO EEZRTET H2H 72 FETT, 1,10-7 =F
U ATTMMOEA A& LIRS LEEAD, ZMO8kA 3RS 2 L LT =D
PrA A NELL T LEVWET, o TEOREREL EMRIIHITTH72DI2ITE FrF 7
VR A N A T EAMO#kAE “OEKIZE L L TERY EH A, T OEILKS % Hfdl
T 5 L RO FROSAUT R D £,
2NH,0H + 4Fe” _N,O + 4H + H0 + 4Fe”

N/

/N X
XN

1,10-7x}vbn)y

FE

(FB¥) RFEZfio TEEMZ 1 mg HALCTIEMICFFET S, Z D8R Z Ak 2> THEERE
<ERICRHETTVOE LK, 28%2 100 mLE—D—ICBT, T0 L EDEDOREK
o THEZ5E2ICBET, 4 mol/lLDOWEES mL 2z 5, RiZky h7FL— K ETE—
A—DOHREZPK6 0 CETMET S, T5 LIERNEEAICENT 5,

WIZE— D —Z BE T CRIKS oM E 995, ZTORE—I—FREATFr—/L
THEETHZ &, WICKT AEEEOHAETEITI, FLTHGla— D7 4 Z—0 1
IR EABME ZDEOYE, KEHWTEOE -1, B E 2 TEMT S, BBIKE
sl AT 5, KitEAEMBIAIONRE % B I+ EOEEKEMZ TS 2 &, ARz
250mLARTZZRAICHEELZNGE L, ZREAKEZMZATIRVIEE 2N/ 25 0nl &
THIRT D, ZOWE»S5 1 0nLEZEXy hTEYD, 100mLDOART T RAATKT,
ZIUCHEBARKEMZ TP ZREVIREZRPA5100mL ETHRT 5,
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COWHENH10ml Ay hCTHROVBDO100ml ARATZ7F32A2BT, $\WT10m
L® 1,10-7x/ ) iR E 1 m Leh ndvn 7 SVIRBRIEIAIR 2 N2 5, % L CHEME K (pH=8) T
100mL F THRI 5,

Z OWHRD 510nm 1Z31F AR A 1.000 ¢ m ORIE L& W THONCER CRIET 5.
ZORFIZKREXE (77 7) ELTHWD, .

BEAIP O ORE L 510nm 2B T 58 (1) 7xF v hu U o ko VWO (721
ST RIARE ) HFICEE LSV, 510nm ICB T A8 (1) 7=F v ha U ko
T YARHOE 11100 (mol/L) em™. T,

HE
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