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$siat SMEAM B (Hazard & Operability studies : HAZOP)
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FE 4

SEASHEV)S] CLP HaI*0| ME ASETF (R—phrases)

* The Regulation 1272/2008 on classification, labelling and packaging of substances and mixtures

Yl R-phrase g4 SgE2EL oty
1 R1 Explosive when dry. TN ZLE 1
9 R2 Risk of explosion by shock, friction, =4, 01 3t = 7|EF ™SHEO) 1

fire or other sources of ignition. oISt = 0| US
Extreme _risk of _explosion by =7 O B T 7| EE0)
3 R3 igfgésﬂcﬁtlic;nr{it{gs or other ot IHEH But o[30| QS 1
4 R4 Forms very sensitive explosive e =Yst LY 34 sBiEs 1
metallic compounds. EEE
5 R5 Heating may cause an explosion. 7185t B Aoz £+ US 1
6 R6 5v>i<tpk:o:i|;/e with or without contact Tylo| MED BAHGI0| Eurst 1
7 R7 May cause fire. SIE oz £ g 1
5 RS Contact with combustible material | 714 S22} HE5IH FME 2L 1
may cause fire. = AS
Explosive when mixed with R — e
9 R9 . . 71 2 =giotH =ag! 1
combustible material.

10 R10 Flammable. 714y 1
11 R11 Highly flammable. nolaky 1
12 R12 Extremely flammable. =015t 1
13 R13 Extremely flammable liquefied gas. 2015k oHBlTtA 1
14 R14 Reacts violently with water. e 1
15 R14/15 Reacts violently with water, liberating =1 Aot B35l FRUskd TIAE 1

extremely flammable gases. EEch

o | me |G| aa e e e naw ||
17 R15/29 Contact with water liberates toxic, | 21t FEolH 3QIsH49| SMTtAT} 1

extremely flammable gas. =

18 R16 Explosive when Mmixed with MBI EEOHY B 1

oxidising substances.

19 R17 Spontaneously flammable in air. 37| B0 AALEHH0| US 1
20 RIS In use, may form flammable/ AIEE 32, J1y/EeEY &7 37 1

explosive vapour air-mixture. 2SS HE = US

21 R19 May form explosive peroxides. S HBlES g8 = U2 1
22 R20 Harmful by inhalation. SYUA Rolig 2
23 R2021 | o 29 U IR BEA R 2
24 | Rooj21/22 | [lommiul by inhalaton, i contect | go) me mx o uzg 29 RY | 2
25 Roo/z2 | Harmiul by inhelation and i EY 2 uze Z2 F 2
26 R21 Harmful in contact with skin. o2 =N Roliet 2
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il R-phrase AEET g2 E L [t
Harmful in contact with skin and = P
. OE ®E 0l AHS 74O o5t
27 R21/22 ¥ ewalllowedl 2 H=E U MRS o [t 2
28 R22 Harmful if swallowed. HZlg 82 RoE 2
29 R23 Toxic by inhalation. SYUA 50| AS 3
Toxic by inhalation and in contact =o| al I XMEA EAQ| Ol
30 R23/24 with skin. =S¢ 2 IR HEA 540] U3 3
Toxic by inhalation, in contact =Y, I8 gF 3 dxs 42 =40
31 R23/24/25 with skin and if swallowed. NS 3
32 R23/25 Toxic by inhalation and if swallowed. 22 L MHS Z2 =40| US 3
33 R24 Toxic in contact with skin. Og F&A 540 US 3
Toxic in contact with skin and if =
OE XME 9l AZHS Ho EAMQ| Ol
34 R24/25 S —) |2 HS 2 A2 42 590| U 3
35 R25 Toxic if swallowed. H7g 32 540 /US 3
36 R26 Very toxic by inhalation. SYAl 1R S40| At 4
Very toxic by inhalation and in 0| ol M= x= -
: ! =0| gl ZA| DHS =A0| 25
37 R26/27 cortEst witlh sk =H = I—r (Se | H‘l‘ S | =)= 4
Very toxic by inhalation, in contact =9, I8 FF 3 Hd3S 22 iR
38 R26/27/28 with skin and if swallowed. =40| Zgt ¢
39 Ros/28 | very toxic by inhalation and it g0y o1y #o gie S0l 23 4
40 R27 Very toxic in contact with skin. O HEA 0 S40| &g 4
a1 R27/28 Very toxic in contact with skin I = 2 H47g 8% e =40| 4
and if swallowed. 22l
42 R28 Very toxic if swallowed. HE 4% e =40 4 4
43 R29 g;);tact with water liberates toxic S BESH EAIAT} UEY 1
44 R30 Can become highly flammable in use. AZA| IQIHESEO0| E & US 1
45 R3] g;sntact with acids liberates toxic A HESID EATIAT} HIEE 1
46 R32 Contact with acids liberates very AT HESID IS Q5 JIAT} WEE 1
toxic gas.
47 R33 Danger of cumulative effects. SN 20| AS 1
48 R34 Causes burns. SHE Yol 3
49 R35 Causes severe burns. oI5t s o 3
50 R36 Irritating to eyes. =0 X=HY 1
Irritating to eyes and respiratory ool 5=7|A0 KH=Eol
51 R36/37 system, = ¥ S7|A0 XA=EY 3
Irritating to eyes, respiratory PR,
> L 5574 9 IEY X=2Xol
52 R36/37/38 system ainel Sk, , 25 |74| = |—|—O'|| |'—|—||:| 8
53 R36/38 Irritating to eyes and skin. = Y O M=EHY 1
54 R37 Irritating to respiratory system. SE7|AN A=HY 3
55 R37/38 ISrlilitnatmg to respiratory system and S U mEo| KN2EY 3
56 R38 Irritating to skin. 20| X=X 1
57 R39 eD;ggteSr of very serious irreversible S AlZtst slE2S0] 930| AUS 1
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o R-phrase gEE+H gt=2 2 ¢ A |
Toxic: danger of very serious EMDR- SO0 =
. R - SOIA| O AlZISEH
58 R39/23 irreversible effects through Secco C'O':'ﬂl lLToE'_"‘ 1
inhalation 3EE529 ™0l US
Toxic: danger of very serious EMSR 20| Ol IE HEA| 49
59 R39/23/24 irreversible effects through inhalation | 15152 581 51 olgio ole 1
and in contact with skin. et s5ESel A0l AU
Toxic: danger of very serious = qExl =0l = o
| . D EQ IE ME U MZIS
irreversible effects through AT Tiiat =i ool aiain
i sible _ _ e AIZFSH 5|2 2=0| 915310
60 R39/23/24/25 inhalation, in contact with skin Sl e a2et 215 =59 #A=0l !
and if swallowed. Mme
Toxic: danger of very serious CMDE- =0] O APHS HO
. . L= 1| =2 &
61 R39/23/25 irreversible effects through ASlet S0 Sjalo| Sle L 1
inhalation and if swallowed. B E5=se #IR0l
Toxic: danger of very serious EAdDEl = =
| . ! ) CIOlE ™M=A| 01 AlZESH
62 R39/24 irreversible effects in contact with | Z G o e sl oein] Olo e &=t 1
skin s=E89 "0l AS
Toxic: danger of very serious DAl =
. . ! ] CIE KME Ol ABHS 740
63 R39/24/25 irreversible effects in contact with _'8%%;:”:;;-_3: olsi0l S1e 1
skin and if swallowed. e S 2iS=sel #1901 UAS
64 R39/25 Toxic: danger of very serious SHEE MS 42 i st 1
irreversible effects if swallowed. 35259 "0l A2
Very toxic: danger of very serious | ¢ goxi- =oi -
. ; D SQA|l DR Alztst
65 R39/26 irreversible effects through Slmmc ol S0 lo,HJ = 1
inhalation. sl==59 ™ol /UZ
Very toxic: danger of very serious
irreversible effects through =582 8¢ 2 08 JSAl 0iR
66 R39/26/27 inhalation and in contact with 25t 315E59 /™0l /US !
skin.
Very toxic: danger of very serious | 4z qox- =o =
. ’ =3 Iy M= dl AHe
irreversible effects through ;3 OEOEM';'FE" ;l_E'_ S ol olmin
67 R39/26/27/28 inhalation, in contact with skin a7 Uie &zt 215 250 21=0l 1
, ol
and if swallowed. e
Very toxic: danger of very serious TEMOX- 50| Ol AIHS FHO
. ; . . A N =1 iff)
68 R39/26/28 ireversible effects through inhalation | 3515 Sajm o) 015101 019 | b 1
and if swallowed. eet 2SESel AE0 AU
Very toxic: danger of very serious | o yax- = =
. . . _ SO ®MEA| DS AlZESH
69 R39/27 irreversible effects in contact with | 3 2S= s OLT b'o_,'ol e &= 1
skin 35=59 ™0l UZS
Very toxic: danger of very serious EAMDE = o
_ _ : _ S OB HE O AFS HO
70 R39/27/28 ireversible effects in contact with o Aizrer ;ITEJ'.__'O B0l ol 1
skin and if swallowed. O H2fEh 2I=ES2l 20l S
71 R39/28 Very toxic: danger of very serious | ISHEE: AS ZQ R Azst 1
irreversible effects if swallowed. =259 {”0l AS
Limited evidence of a = =t s
z e carcinogenic effect. 2o S0t Mt A 4
Harmful: possible risk of o= x|- SO\ S|l =
. ! - S0l BlEE=0 950
73 R40/20 irreversible effects through EOQHEE SR =i5=S9 7=l 1
Py =]

inhalation.
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il R-phrase EEF gt=2 2 ¢ fold
Harmful: possible risk of
irreversible effects through OFHSE: EQ L OE H=A|
/4 R40/20/21 inhalation and in contact with 322529 A0l US !
skin.
Harmful: possible risk of
irreversible effects through FAWEE: ¢, I8 H= 2 MUsS
75 RA40/20/21/22 inhalation, in contact with skin 42 3==59 A0l U2 !
and if swallowed.
Harmful: possible risk of OSSR S0 U A 7O
76 R40/20/22 irreversible effects through %EEE'Ol‘:'OT'a’“I S 1
inhalation and if swallowed. TEeT TIatl ME
Harmful: possible risk of pap—— =] =|eel =
! ; . . LIS FHEA SE250] 950
77 R40/21 irreversible effects in contact with EOQH 2 i BEA sis=sel A=0 1
skin. e
Harmful: possible risk of OSSR IE HE U AS AHO
78 R40/21/22 irreversible effects in contact with | T2 o olminl oo — 0 o 1
skin and if swallowed. sls=se #gol ws
Harmful: possible risk of FPHSE: M 42 == A0
79 R40/22 irreversible effects if swallowed. UAS !
80 R41 Risk of serious damage to eyes. =0 AZist &4 2E0| /US 3
81 R42 LS eSS ISR BN TISE 2o 4 US 4
May cause sensitization by =2 2 O ISA LRSS
o R42/43 inhalation and skin contact. doz = AS 4
g3 RA3 May cause sensitization by skin I8 FSA| LSS dozd 3
contact. NS
84 RA4 Risk of explosion if heated under | LHYE{OIA 7t HolH & A0 1
confinement. AS
85 R45 May cause cancer. AS dod £ US 4
86 RAG l(\i/laa%a(gzuse heritable genetic SFA SFA 2412 20 A 92 4
87 R47 May cause birth defects. MY Fge 4ol £ US 1
88 RAS Danger of serious damage to 7|2t =EA A0l szt &4 ]
health by prolonged exposure. 20| UAS
Harmful: danger of serious damage o=Dxl- Xt = =
J|7F SQIA| HZH| AlZHt
89 R48/20 to health by prolonged exposure Ii}igoeﬂ < Ol,'a SR 230 s 3
through inhalation. 4 B0 S
Harmful: danger of serious damage
to health by prolonged exposure FAMSHE: 7|7t EY L IE HEA|
90 R48/20/21 through inhalation and in contact AT alziet &4 2-0| US g
with skin.
Harmful: danger of serious damage osi=R!: A7|7t B9 IE FME o
to health by prolonged exposure Mo e A At ARh .
_ rolon : = 1ZH AlZESE AAF
i R48/20/21/22 through inhalation, in contact with f,'lgjoal = dgl e=e £ 3
skin and if swallowed. TiEEL e
Harmful: danger of serious damage oS A7|7H B W AFS ZHO
92 R48/20/22 to health by prolonged exposure ;;;ﬁauﬁéf SAT g|sTO|DoﬁA9E T 3
through inhalation and if swallowed. | =S =7'= =< TI=Y M8
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S R-phrase [ -] EEE =ETy
Harmful: danger of serious damage omomE X7t DB MEA| A2

93 R48/21 to health by prolonged exposure in I'];H;EPEL ;;’70";4 |‘gl o‘=1—'M k| 3
contact with skin. d2et 24?0l US
Harmful: danger of serious damage ommx: 7|7t I NE Gl A

94 R48/21/22 to health by prolonged exposure in ;ﬂgpﬁ.}mTill;rﬁl-l_;A? 3|=xo|nngE 3
contact with skin and if swallowed. S7 1all o5l &= T8V RS
Harmful: danger of serious damage | oczyox)- xi7(7 ArzAe 74O 747

95 R48/22 to health by prolonged exposure if g;ﬂ%a_t_ 57?_"; OD ’c}'f% 4% 1z 3

swallowed.

104 R50 Very toxic to aquatic organisms. SMME0 S40| R =2 1
Very toxic to aquatic organisms, may | S=AMME0| S40| IR =1,

105 R50/53 cause long-term adverse effects in | $A2H40| E7|NQl dFag Lo 1
the aquatic environment. = AS

106 R51 Toxic to aquatic organisms. THMEN SH0| UAS 1
Toxic to aquatic organisms, may A AHAH = 5

, ) = 0 QlT1 A 34A

107 R51/53 cause long-term adverse effects in ;';ox‘?,ogloirafﬁl Son ' C 09",—000” 1
the aquatic environment. PIHU 2FS Lo + US

108 R52 Harmful to aquatic organisms. SMMEN FoHE 1
Harmful to aquatic organisms, may AAHAH o=t AZ=SIZAN XF

s ! = 7|%49]

109 R52/53 cause long-term adverse effects in gf‘;’.géoi cl,g;}!otf_ ’OTS“"O" e 1
the aquatic environment. Tees =sm= T oM

110 R53 May cause long-term adverse FSeHgo| 7|l dFes U 1
effects in the aquatic environment. > UAZ

== 159



it R-phrase FEET g=2 &7 =iy
111 R54 Toxic to flora. S220] 540| A= 1
112 R55 Toxic to fauna. oiLo] =40| AS 1
113 R56 Toxic to soil organisms. EQNE0 S40| UAS 1
114 R57 Toxic to bees. ol S40] UZS 1
15 R58 May cause long—term adverse 2HE0| &7 IHQ AFAS Lo £ 1
effects in the environment. AS
116 R59 Dangerous for the ozone layer. QEX(| Fek2 01 20| US 1
117 R60 May impair fertility. SHSHWE doz + US 4
118 R61 May cause harm to the unbomn child. EOLOIH &4 Lo £ US 4
119 R62 Possible risk of impaired fertility. MAIEO] 20| S 4
120 R63 Possible Tiek of harm o the Eforol Ratet 4 8 4
121 R64 kl\)/!j]abyiegause harm to breast—fed Qo= T oo ST & U 1
199 RE5 Harmful: may cause lung damage if | SUHNSE: M FR H 248 1
swallowed. goz £ QU
123 R66 Repeated exposure may cause HEANQl LE2 08 7X3 ¥ OF 1
skin dryness or cracking. wgg e £ U3
| 27| =2 gl & X2 0lOZI A
124 R67 \a/rigogirzszi?ez cause drowsiness a;l._ 2 2 V15s ¥ & 1
125 R68 Z%seiltbsle risks of irreversible s=ssol 930 9IS 1
Harmful: possible risk of OzlDxl- Z0I\| S|H=L0| o5
126 R68/20 irreversible effects through EOQHEE SUAl 21529 7190l 1
inhalation. e
Harmful: possible risk of OFSE!: 20| U mE MEA
127 R68/20/21 irreversible effects through ggfiglﬁofgf‘l ole 1
inhalation and in contact with skin. TEeT Tarl ME
Harmful: possible risk of
irreversible effects through FA=E: ¢, I B 2 MU
128 R68/20/21/22 inhalation, in contact with skin 42 5= A0 US !
and if swallowed.
Harmful: possible risk of OISRl B9 U AZIS AHO
129 R68/20/22 irreversible effects through %E'ﬂ=0|‘jo|64x| oo T 1
inhalation and if swallowed. TEe= TEtl ME
Harmful: possible risk of OFIZX|: B MEA| 5|lE2=0| O
130 R68/21 irreversible effects in contact with E;Hgé 7 BSM 58S A0l 1
skin. e
Harmful: possible risk of OHDEI [E ME QI AIHS 74O
131 R68/21/22 irreversible effects in contact with Y;HEE'O !3_'_;4':'_'0,2 emE e 1
skin and if swallowed. sls=se #gol ws
Harmful: possible risk of RHSE: MHE B2 3A==52 =0
132 Re8/22 irreversible effects if swallowed. US !
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