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iso-BUTANOL FOR SYNTHESIS

= HUTEHRIE

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878
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Mot E 2 N/ERSE, TR H318
SN 5d-13 &, 723, 0tF 28 H336
SYENYI 54138 =5, PR3, 2874 XS H335
RH) 2+ X EUH 27 HE: 168 H=E.
S2|31EHH, olM| AZ U sHF Mol ET
Qlatd K BB ES EETHIITS Lo = AS. 7| AF2 Lo = US L0 X352 Lo, =0 Mot 242 o,
22 | X| 2 E =t AuEX SE
T8 (EC) No. 1272/20080] [} E 2}l EA|[CLP]
" #A| A-EXHCLP)
GHS02 GHS05 GHS07
M= 0] (CLP) 9|3
Fol-21" 27 (CLP) ¢ H226 - Ql3Hd K| BB 7|
H315- IR0 X532 Lo,
H318 - 0l Mot =42 2o
H335-2 57| AtF2 o = US.
H336-E3 L= 7SS €22 = U2,
ol =X| 27(CLP) P210-g- 120 #H-AI3-3l Y-V |El HeA 2R E HE|SIA|R. A
P233 - 87| & CHEHS| TH[SIA|L
P261 - 238 7tA-0|AE.F7|-AZY 0| o SYE LSHA|R
P280- 220 HotH tHE S B H E(2) &AL
P303+P361+P353 - I 2(E & H2Z|7}2hH0| 2 M QUE R E Q|52 JA| HoA|R I8 E
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iso-BUTANOL FOR SYNTHESIS
SHHEEHX=

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

o/g LT %

iso-BUTANOL CAS H135: 78-83-1 100
EC ¥=:201-148-0
EC MOl 3 603-108-00-1

=
C2 FINASEHI| AR AMZ QY E FSHA 2. Mue S717H U

MMsE 717t e =
= RO2 FI7| 1 ZEGY| 42 AME QEE FStA 2. 2HYE =B S = K& JE
ZOSHALE QB2 T| 22 AhS| TIRE HoA 2 EHEE 27|H 2|7 7|2helAhe| TES &
SAlR.

2o §EUS QAE D= OFE A HOAIR HRE S22 NN QL= AFRISHA| 2], CHEFo| H|+2f
22 WOAQ. CHA| AR H 28 o8 MASHAI2. Tj% X30| 47|81: osH el Xx|/
ZOIS WOAQ. 83 AK|E SHAI2. T KH30| LIELIY: ostx 0l ZX/ZAE HoAlR

=0 SO{22 HEU 2 ZHNM ANCAR 7I55tH ZHEHEE HAHGA L. AL NaA |2 FAl 9
B 7|29 Ate| ZIEZ BFO A2 Call a physician immediately.

HAS Of * Rinse mouth out with water. If you feel unwell, seek medical advice. 2 Het 2 =7 H Q| 27|29

Ahol TIEE BeAL.

Sahsa Sg LI5S Yo + US.

RS-k 25732 Yo+ US TS EE WSS YL+ US.

LR s = Sd/=0 R0 A=2 el A=

= 35z 3= =0 Aot =42 222, Serious damage to eyes.

ME & zAhm It : None under normal conditions.

43. 5Z4HU X2 W S+ X2 R F BA|

Treat symptomatically.

MM 5 ZU-SIA| A

5.1. M= 291N

HMESH AB|HH| : dry chemical powder, alcohol-resistant foam, carbon dioxide (CO2). Water spray. Dry powder.
Foam. Carbon dioxide.

HEE S ASHR| : Do not use a heavy water stream.

2/29/2024 (2|5 7 L KO (3t=0]) 316



iso-BUTANOL FOR SYNTHESIS
SAHMMEAXRE

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

SHH 2 ©oolshy ol B 57
=gt 0| : May form flammable/explosive vapour-air mixture.
SHA Al &3 23l 2E Toxic fumes may be released.

AHER|A : Fight fire from safe distance and protected location. Do not enter fire area without proper protective
equipment, including respiratory protection.
ST T ES * Do not attempt to take action without suitable protective equipment. X234 EEEZ T, Complete

protective clothing.

MM 6: FEALDA| CHA Y

UHt = X| H3H 2 MAHBHA| 2. Use special care to avoid static electric charges. No open flames. No
smoking. QS M2|St= AO| 7H55tH =58 UM HFO| St L= Mot 2
S0Z 42 S0l S SEEYE LRG| /sl =EEE STAITIANRL.

6.11.H3Z AU

H3E | : Wear recommended personal protective equipment.

28 =X * Ventilate spillage area. Evacuate unnecessary personnel. 2t %, AI30| =& 2X|. 2. 2/8/

=1
[=]
JtA/MAE/F7)/ATE 0] of S mEtA L. T 7 & =ite] §HE HldtA|2.

6.12. 835 =0

B3 | * Do not attempt to take action without suitable protective equipment. =X/ 8/7tA/0|AE/ B T|/A
=0 o SUS WA 2. ECHALM T HE= MM 8 " YK W I ES A E HAS
Al2.

88 =X Evacuate unnecessary personnel. 2F S| X 2|5t 20| 7H538HH 22 L42A|2.

rig

BL 2 HiESHA| OHA| 2.

2M8 : Absorb spilled material with sand or earth. Contain any spills with dikes or absorbents to prevent
migration and entry into sewers or streams. Stop leak without risks if possible.

M g * Take up liquid spill into absorbent material. ‘& 22 22 A|2. On land, sweep or shovel into
suitable containers. Soak up spills with inert solids, such as clay or diatomaceous earth as soon as
possible. M| Z0| 3t = Hot+==2 S0{E B2 70 SE.

71 eto| &t ApS : Dispose of materials or solid residues at an authorized site.

For further information refer to section 13.
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iso-BUTANOL FOR SYNTHESIS
SXOIM R AKX R

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

AT A SM TS XTI} QY : Handle empty containers with care because residual vapours are flammable.

=Y * No open flames. No smoking. & 7| YX| ZX|E FSIA| Q. ALA 7 LUSHA| phe EFE A
B ZT/E/7IA/MIAE/FI|/AZY 0| o SYUE THHA 2. S| Ee= 27|71 & B
ROIME FSSHAIR. B, D22 #H, Ant3, ot 5l 1 5o HotA o ZRE EE|SHA|L.
= 872 =8EHIE EXISIAIR. 87| W 25t 5717t HHE = AUS. Use explosion-
proof equipment. /{2 22 TE AESHA| R |7 I w1H0| YES LMSHA|R

fld =X Fa = 35 22 &) M| N2AI CHA| AL T QP E o/ R E MASHA|2. O K|
E2 AMHEE Mol = HAHLE, OrA| A LE S ASHA] OFA| 2. Always wash hands after handling the
product.

7.2. Lsfopg =S et hH T MF Uy

7™ K| * Proper grounding procedures to avoid static electricity should be followed. 8 7|2t =& HH|E HX|
SHA|R WEY T 27| = F HH| S AFE3HA 2.

HaxA &7|8 TtEts| Y SHA| 2. Store in original container. 7158 A0 2SHA| 2. 27| 7} & &

L 20| HESIA|Q. 222 SX|SHA| Q. B2 AKX S 510] K ASHA| 2.
ojsfor gt 23 : Heat sources.

TRXY : Store always product in container of same material as original container.

8.1.2. & BLIE{Y Hx}
NI
813. 07| 2E X €M
X2 s

8.14. EEL AL F(DNEL) U G| ZS 2 HEHS Z(PNEC)

F-I)l

XE S

815 ZFEHME

ISR
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iso-BUTANOL FOR SYNTHESIS

= HUTEHRIE

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

8.2. =4k X|

8.2.1. MEHs I N

M
s

gl

S
Y 3oy

M
s

gl:

Ensure good ventilation of the work station.

822. /A H= P

el B3t
Wear recommended personal protective equipment.

AN B FH| 7|5

EHS:
Chemical goggles or safety glasses

8.2.2.2. Skin protection
Y RS.

Wear a mask

RS

Protective gloves

8223.387| 2%

SEIRS:

Wear appropriate mask

E = E #e
SF O = HIEGHA| OFA[ 2.

225 A © oy
AH A} : Colourless.

10

Q| : Clear liquid.
Hxjpak 1 74.12 g/mol

LH AR : sweet-musty odor.
WA %] + 40 ppm

2/29/2024 (2|5 7 L KO (3t=0])
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iso-BUTANOL FOR SYNTHESIS

QAP E AR =

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878
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(Log Kow)
(Log Pow)
50°COI M2 5712

I

HE

20°COIM S| MO B7| B

YRt S

pral

: Xfﬂ
: 4.925 mm?¥/s

2 S (R EOtNE|0|E=1)

LR

: -108 °C

108 °C

: Flammable

Qlztd x| S 7|
1.7 vol %

10.9 vol %

: 28°C

1 415°C

itz

tlo

o
HA
[e2]
HA

tlo

1 3.95cPat20°C

© 2:70 g/l at 20 °C
REEE

: 08

: 8hPaat20°C
CAERAS

: 0.802 g/em? at 25 °C
C RS

. 2.56 (Air=1)

st

dlo

: 0.8
1.395 - 1.396 (20 °C, 589 nm)

Z7|. May form flammable/explosive vapour-air mixture.

No dangerous reactions known under normal conditions of use.

2/29/2024 (2|5 7 L

KO (3t=01)



BUTANOL FOR SYNTHESIS

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878
Open flame. Overheating. /A& M. &, Sparks. L2 BHI HES DSHA| 2. 3, A3, oS LA HMASHUAIL.

May release flammable gases.
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4.925 mm?/s

BUTANOL FOR SYNTHESIS (78-83-1)

He(38R)

180~

.

olo
&3

The product is not considered harmful to aquatic organisms nor to cause long-term adverse effects in

the environment.
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iso-BUTANOL FOR SYNTHESIS

QAP E AR =

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

iso-BUTANOL FOR SYNTHESIS (78-83-1)

A2 M g H3iN Rapidly degradable
wegsss
Atz glg
peggosy
ISE=R =S
pemrwsEAEE
INE=RE S
nedmMEasy
xtE gl
woEgaEE
itz glg

MM 13: I 7| A] FO At

X 87| E) : Disposal must be done according to official regulations.

7|2 Me|y . Dispose of contents/container in accordance with licensed collector’s sorting instructions.

Bl K 2| AR AbSH . Disposal must be done according to official regulations.

HE/ZE 2| 2oAte COAE, 2, =7 /e 2 A Eo TEt RIEER Ee S HYE = 2 o HE S

7|8 M| 7|5tA| 2. Disposal must be done according to official regulations.

FIHYE ' Handle empty containers with care because residual vapours are flammable. &7| L§ 213t 5|7t
EXE 2= AF. Do not re-use empty containers.

MM 14: 250 2ot HE

ADR /IMDG / IATA / ADN / RIDO]| [T}2

UN-HZ(ADR) : UN 1212
UN-#Z (IMDG) CUN 1212
UN-#Z(1ATA) CUN 1212
UN-#HZ(ADN) : UN 1212
UN-H S (RID) : UN 1212
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iso-BUTANOL FOR SYNTHESIS

SHHEEHX=

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

14.2. UN B M¥¥
M ME Y (ADR)
™ MXEH (IMDG)
A MY (IATA)
Hd A Y (ADN)
HY MHY RID)
2& &M 7|& (ADR)
2& &AM 7|& (MDG)
25 M 71= (IATA)
25 &M 7|& (ADN)
235 =M 7|& (RID)

14.3. 250X Q 2 E 52
ADR
230M2l 2[&ld S& (ADR)

2/ 2t (ADR)

IMDG
250|A el #Ed S5 (IMDG)

2?/H 2t (IMDG)

IATA
250Mo /Ed S (IATA)

I 2t (1ATA)

ADN
250M2 2ledd S5 (ADN)

2/ 2t (ADN)

RID
280l /ed S5 (RID)

Of0|AKEFE (OO ARY 2TE)

: ISOBUTANOL (ISOBUTYL ALCOHOL)

. Isobutanol
OlO| 2 REHZ (OtO|2RE 2R S)
Oto| 2 REHE (OlO|2RE 2R E)

* UN 1212 OtO| A~ R EHZ (OFO| AR E Y22, 3,111, (D/E)
: UN 1212 ISOBUTANOL (ISOBUTYL ALCOHOL), 3, III (28°C c.c.)

: UN 1212 Isobutanol, 3, III

* UN 1212 OlO|AREHE (OIO|ARE LT E), 3,111
UN 1212 O}O| &R EFZ (OFO| AR E HAZ), 3, 11T

W W

w W

w W

w W

w2
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iso-BUTANOL FOR SYNTHESIS

QAP E AR =

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

2 2t (RID) 23

27| 53 (ADR) o I
27| SE(IMDG) a
27| 53 (IATA) a
2% 1E(ADN) o I
27| 52(RID) i
o) o CoHsig
HLYIER CoHY
1 dho| H oAbt e FEIMHE gl
g +3
22 AC(ADR) Fl
2 ADR) sl

e

: P001, IBCO3, LPO1, R0OO1
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on of b
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o
S
Z

35 ZY #H S 1F(ADR) : MP19
FOE Y3 9 A Aol XM (ADR) C T2
RS Y3 % A 0| £8 X% (ADR) ¢ TPl
E43 FES(ADR) : LGBF
93 268 X2 FL
2% YF(ADR) 3
25 HUEY Y- ZIHADR) P Vi
25 U SE Y- 2Y(ADR) 82
2l Al Bl (Kemler H12) : 30

Orange plates (22t XHZF HA|)

E{'d ®Mat ZE (ADR)

2Hg +=2(MDG) P SL
I AZ(IMDG) El
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iso-BUTANOL FOR SYNTHESIS

SHHEEHX=

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

ZZ X|E IMDG)
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Y3 £ X[H IMDG)
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HI "3 (IMDG)
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Ar
=1

ox
o

(ADN)
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nE
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ZHH|(ADN)

for
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M

ozt
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ﬂﬂé
B
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ojn
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»
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iz
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TR
of>

rot
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27
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Ar

H(RID)

bal

K

o

am

2 nE
=]

=
8 &3 5 A ZH 0| X|H (RID)

2 ei3 gl A AH 0|l EY X&

=2 Lo

: P001, LPO1
: IBCO3
;T2

: TP1

. F-E

S-D

A
. 28°Cc.c.

. Colourless liquid with a sweet odour. Flashpoint: 28°C c.c. Explosive limits: 1.2% to 10.9%.

Partially miscible with water.
129

. El

1 Y344

10L

. 355
. 60L
: 366

: 220L

3L

. Fl

5L

: El

T

: PP,EX, A
: VEO1

: 0

. F1

SL

. El

: P001, IBC03, LP0O1, R0OO1
: MP19

¢ T2

: TP1

. LGBF

: WI2
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iso-BUTANOL FOR SYNTHESIS
AT EAXZ

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

S3+58 ©CR
YE Al M (RID) P30

14.7. I HISHALZ| FamO)Of| IHE CHE S 25

SERE

15.1.1.EU #%

REACH £&AM xXvII (Mgt §8)

EU restriction 55 (REACH Annex XVII)

= ac HE oy

3(a) iso-BUTANOL FOR SYNTHESIS
3(b) iso-BUTANOL FOR SYNTHESIS
40. iso-BUTANOL FOR SYNTHESIS

REACH £&XM X1V (52 £E8)

2o &l
=2

[y =)

on

REACH ££ M X1V (52 S2)0

REACH 2 2% 55 (SVHO)
2
-

o

=0of

on

REACH &

ojn
S

PIC 178 AMHEESQ)

PIC =50| 5 2 E(11°8 EU 649/2012)

POP 18 (HFRH §7| 2LYEEE)

POP = £0| S5 ¢ &(1H EU 2019/1021)

2E 7178 (1005/2009)

REIN SH 250 & 2 E(71% EU 1005/2009)

Dual-Use Regulation (428/2009)

Contains no substance subject to the COUNCIL REGULATION (EC) No 428/2009 of 5 May 2009 setting up a Community regime for the control of exports,
transfer, brokering and transit of dual-use items.

EU4 HIPEE 778 (2019/1148)

ZUENTEE SEEY IS AT X A0 Tiet #7E EU2019/1148 )0l SEE 22 =9 o &

oFE M EE 17 (273/2004)

I HAESE =250 SEE SES E e Eh(OrY R EFAME SHO 2 MZO| AHEEl= £ SHQ MZE W A|ZO CiEt 77 EC 273/2004)

2/29/2024 (XI5 7HH LR KO (2+=01) 1316



iso-BUTANOL FOR SYNTHESIS

= HUTEHRIE

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878

15.1.2. 37} 44

maFA
oA
oy
2c £l
RG 84 Conditions caused by liquid organic solvents for professional use: saturated or unsaturated aliphatic or cyclic liquid hydrocarbons
and mixtures thereof; liquid halogenated hydrocarbons; nitrated derivatives of aliphatic hydrocarbons; alcohols; glycols, glycol
ethers; ketones; aldehydes; aliphatic and cyclic ethers, including tetrahydrofuran; esters; dimethylformamide and
dimethylacetamine; acetonitrile and propionitrile; pyridine; dimethylsulfone and dimethylsulfoxide
s
WGK

ol At B2 12, BImSchV)

WGK 1, 20| CHEH ?/& 2 (Classification according to AwSV; ID = 131).

S8 AbD 3 (12. BImSchV)2| B2 CHA} OF

VERES
SZW-lijst van kankerverwekkende stoffen osx 2=
SZW-lijst van mutagene stoffen Osx 23
SZW-lijst van reprotoxische stoffen — Borstvoeding O0sx 2=
SZW-lijst van reprotoxische stoffen — Vruchtbaarheid 0sSx 2=
SZW-lijst van reprotoxische stoffen — Ontwikkeling OS2
Hor3
Class for fire hazard 22
Store unit 5 liter
=F S=&dH 1 R10 <H226;H315;H318;H335;H336>; Q13HY AA| HEtof thst 32 el X|H S Eoor =
L ct
H0rE =778 18A| 0|2t OtF 2| ®l & AHES S5 LICH
15.2. 3t 23 g d Eot
No chemical safety assessment has been carried out
MM 16: O Sl FaAtg
of0f X £E2RL0f;
ADN European Agreement concerning the International Carriage of Dangerous Goods by Inland Waterways
ADR European Agreement concerning the International Carriage of Dangerous Goods by Road
ATE Acute Toxicity Estimate
BCF Bioconcentration factor
BLY W2 37 Y
BOD Biochemical oxygen demand (BOD)
COD SlEtM AtA Q1 EF
DMEL Derived Minimal Effect level
14/16
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iso-BUTANOL FOR SYNTHESIS

SHAHE A=
according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878
o0f % £Exf0};
DNEL CE RS SE
EC ¥z wE3SH Bz
EC50 Median effective concentration
EN RYEF
IARC International Agency for Research on Cancer
IATA International Air Transport Association
IMDG International Maritime Dangerous Goods
LC50 Median lethal concentration
LD50 Median lethal dose
LOAEL Lowest Observed Adverse Effect Level
NOAEC No-Observed Adverse Effect Concentration
NOAEL No-Observed Adverse Effect Level
NOEC No-Observed Effect Concentration
OECD Organisation for Economic Co-operation and Development
OEL Y =5 o
PBT Persistent Bioaccumulative Toxic
PNEC 0% RUY 55
RID Regulations concerning the International Carriage of Dangerous Goods by Rail
sDs SHHB AR
STP Sewage treatment plant
ThOD Theoretical oxygen demand (ThOD)
TLM Median Tolerance Limit
cov Volatile Organic Compounds
CAS 3 3etE2E 2 55 HZ(CAS)
N.O.S. Not Otherwise Specified
vPvB Very Persistent and Very Bioaccumulative
ED L2 b of S
Hud % EUHY ™ E:
H226 Qlsty K| L 7|
H315 oo 2532 4oy
H318 w0 M3 2YS Yo
H333 BE7| T2 Y2 £ US

2/29/2024 (£|F Y LR}

KO (3t=0])
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BUTANOL FOR SYNTHESIS

according to the REACH Regulation (EC) 1907/2006 amended by Regulation (EU) 2020/878
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