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ABSTRACT

This study aims at exploiting and valuing an important natural resource, which is mineral
clay. As Algeria is considered among the countries very rich in this resource in quantity
and quality.

The results obtained in adsorption experiments show that this local mineral clay is very
effective in removing organic pollutants and they are methylene blue, Congo red and
methyl orange.

Through the isothermal study, it was found that the three dyes follow Langmuir isotherms
with a regression factor of 0.996, 1 and 1. The dyes also follow Freundlich isotherms with
a regression factor of 0.990, 0.985 and 0.821 for methylene blue, Congo red and methyl
orange respectively with preference for adsorption to methylene blue and its linearity with
respect to the remaining two dyes.

The Kinetic study shows that all the dyes follow a quasi-second kinetic model with
regression coefficients 0.995, 0.874 and 0.952 for MB, CR and MO, respectively.

Modeling using RSM proved that the mathematical model can be considered suitable for
use in and outside the field of study, considering four variables, namely, the initial
concentration of the dye, the mass of the adsorbed clay, the speed of shaking and the pH of

the solution.

The proposed mathematical model expected results that were very close to the actual
results conducted, as the results show an approximation close to the actual and predicted

values of the first equator.

Response changes were also studied in terms of two variables, and the simulation showed
an interaction between the initial concentration and the slurry mass, the initial
concentration and the shaking velocity ..., where the areas of the maximum response
depending on the formed surfaces are clearly visible. Finally, the model suggested optimal
values based on the mathematical results which were for an initial concentration of the dye
of 252 mg/L only10 mg of mineral clay should be used with a stirring speed of 350rpm in a

basic medium with a pH of 10.

Key words: mineral clay; Adsorption; Methylene blue; Congo red; Methyl orange; RSM
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Box-Behnken Jal sall by givall sis) 5,1V J g2l

iy ghaal]
J.AJS\ E alaald

+1 0 -1
350 200 50 A Co

70 40 10 B M
350 200 50 C V

10 7 4 D Ph

Calial (33l dapall

(ol e 5an5) e 5 el a5 A alaied] iy jail) il 6,1V Jgtad
ad) 3 lalaal) ciblaiuy)
D eI T mB) V(C) | pH(D) A Qe

1 200 10 50 7 1,02 212618

2 350 40 50 7 1,28 117,259

3 200 40 50 10 0,2 30,1918

4 50 40 50 7 1,32 117,011

5 200 40 50 4 1,23 67,1817

6 200 70 50 7 13 | 46854

7 200 10 200 4 1,18 846,51

8 350 10 200 7 067 | 109.133

9 50 10 200 7 0,92 477,945
10 200 10 200 10 0,95 213,051
11 350 40 200 10 1,11 118,311
12 200 40 200 7 0,12 30,6868
13 50 40 200 10 1,13 211,937
14 350 40 200 4 1,11 118,311
15 | 200 40 200 7 014 | 30563
16 50 40 200 4 1,11 118,311
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17 200 40 200 7 0,15 17,4292
18 50 70 200 7 0,81 68,6669
19 200 70 200 4 1,21 67,2525
20 200 70 200 10 1,34 120,364
21 350 70 200 7 1,33 467,797
22 200 10 350 7 1,1 118,373
23 200 40 350 4 0,8 26,4789
24 50 40 350 7 0,83 213,793
25 350 40 350 7 0,85 119,92
26 200 40 350 10 0,94 68,2072
27 200 70 350 7 1,02 212,618
(Alaay) Judail) ]
A JANOVA bl Jds3 7,1V Jgaad)
Source DF SC sq. MS F-value Prob > F
Model 14 3,30 0,24 7,40 0,0007
A 1 1,59 1,59 49,96 < 0.0001
B 1 0,041 0,041 1,28 0,2797
C 1 2,7%1073 2,7%1073 0,085 0,7759
D 1 0,018 0,018 0,58 0,4618
AxB 1 0,12 0,12 3,63 0,0810
AxC 1 0,16 0,16 4,90 0,0470
AxD 1 6,4¥103 6,4¥1073 0,20 0,6620
BxC 1 0,10 0,10 3,21 0,0982
BxD 1 0,15 0,15 4,77 0,0494
CxD 1 0,011 0,011 0,35 0,5672
AXxA 1 0,84 0,84 26,40 0,0002
BxB 1 0,010 0,010 0,33 0,5782
CxC 1 2,50*1073  2,50*1073 0,079 0,7840
DxD 1 0,028 0,028 0,87 0,3694
Error 12 0,38 0,032
Total 26 3,68 R? = 0.8963 ; R? Adjusted = 0.7752

.
. -

Wasl) - Pure Error «zisadl 8 Uas : Lack of Fit «(uasill) Slasi¥) Jelas : R?
Alaiay) el :P-Value ¢« i 4a :F -Value «ooaall e gl
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il & ) (P-value) 4dlaiay) dad SIS 57,40 s st 73 saill (F-valeur) cuball dad oY
(p< 0.0007) 0.05
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Predicted vs. Actual

14

R1 I
Color points by value of
R1:

0.12 1343 7

0 02 04 06 08 1 12 14

Actual

A Jdad giall 0l o) ) Ay el 2l 18,1V JSl)

zisai iyl (e Cplfiall (3)3Y Aad giall 5 A adll (abaiel) ad (8) Jsaall mag WS
a3 saill Adad 50 Lo g 5 san e e JS el 5 ¢ gl

sl & Adadl) 4l Apalaiedl) Adedll s dad giall ail) o ARl yeda o 18 SN A
Lali e (6.111) Aalaall alasiuly G jad Waaas 2y il ¢ cplall (aliaial 5 5080 duladl)
Aadgiall aill b ¢ 618 JSall Gy (%) Alabeall alaiiuly dad gl 4l ol b o Al
OnE Agdedll Ay il L) pe 13 38155 23 5alll e lgle Jandl & L A pabiaiadl
Ao giall i) o sam A sas G (Ry = 0.896) sl abed dpaaell Al
Al

48 S (aliated a8 giall 54 il adll 8,1V Jgaadl

acto acto acto actor 4 Response
Run A:C, B:m C.v D:pH Ay Apred
mg/I mg ml
1 350 70 200 7 1.34 1.23
2 200 70 50 7 1.23 1.29
3 200 10 200 4 1.3 1.37
4 200 40 200 7 1.11 1.11
5 200 40 350 10 0.85 0.95
6 200 10 350 7 1.33 1.37
7 200 40 350 4 1.1 1.13
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8 50 40 350 7 0.8 0.55

9 50 40 200 4 0.14 0.27
10 200 70 200 4 081 0.86
11 50 10 200 7 0.67 0.62
12 200 10 50 7 098 1.08
13 50 40 200 10 012 0.27
14 200 10 200 10 092 0.90
15 350 40 350 7 0.83 0.88
16 200 40 200 7 111 111
17 200 40 50 10 128 1.08
18 350 40 200 10 095 0.92
19 350 40 200 4 1.13 1.08
20 350 10 200 7 1.18 1.00
21 200 40 50 4 1.32 1.06
22 200 70 350 7 094 0.94
23 50 70 200 / 0.15 0.16
24 200 70 200 10 121 1.17
25 350 40 50 / 1.02 131
26 50 40 50 7 0.2 0.18
27 200 40 200 / 111 111

R1

Color points by value of:é
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Factor Cading: Actual

Perturbation
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Actual Factors
A A =200 15 _|
B:B =10
C:C=50 D C
D=7
l —
D
—
v
05 |
O —]
0.5 _|
I I I I I
-1.000 -0.500 0.000 0.500 1.000

Deviation from Reference Point (Coded Units)
O3 Gl HlaaY) hbde 21 1V JSEd

Aieuall ol ppaiall avead &5 jlaall <l il 21 JSE) 3 (i peall Gl yhaa) bl
JS A a il laia¥) @l st il plaaa¥) Jagdads aaay clisall (3,53 (ulall (aliaial 3 a4l
Aailll die 5 AY) @l il gpasy BV g ¢ Al Al ) aaas dgea ye dlaii e i
& damn e AR e JSU 50kl Sheall il gine Janay Sole ealiall sy AU dpna jall
Jalaiall Chiatiie

Lai ¢ el 13 A laiua¥) o 1 ol sl Jadadie & Sad) gl 1 lascW) i
Sarkar and ) _ssidl Gy Gl il Alaial dadlia 35 a2 Lawd mhaodd) badll Jia
Sl sall el iy ¢ 2] JSall W (2010 <Singh et al. ¢2011 <Majumdar
S oo ST G pull Adbia Gulal) Gabiaial dlaial G ) o) G50 Al A 5Y)
A pand) A3 1S e il i Gl e il




Y Joail

gidilia g ilill (ya se

Al p gl gad

One Factor One Factor
175 _| Warning! Factor involved in multiple interactions. 175 Warning! Factor involved in multiple interactions.
13333 | eel T 33333 _| T
///o
o16667 | @ T TS = | w667 _|
05 _| 05 _|
1833333 _| 33333 _|
333333 _| 33333 _|
075 _| 075 _|
T T T T T T T I T T T T T
10 20 30 40 50 60 70 50 110 170 230 290 350
B:B A A
One Factor One Factor
175 _| Warning! Factor involved in multiple interactions. 175 | Warning! Factor involved in multiple interactions.
133333 _| T 133333 _|
0916667 _| \ 0916667 _| e
— 05 Tl 05
o — ~—~ ]
00833333 _| 00833333 _|
0333333 _| -0.333333 _|
075 _| -0.75
I ! I I I I I T T T T T T
4 5 6 7 8 9 10 50 110 170 230 290 350

D:D cC

i geall An 3 5 M e o ALK ¢ Y1 58 Sl 8 jdnall ol all 221V Jedd)

Gl el bl (aliaial 3,8 e sas Lo dale S jpad L0 22 JSAN s

G 3335 ¢ 5/ade 350 ) 50 ¢ Jstaall I 5Y) 58 ) 213 Ladie ¢ JS 1361 G5 il
DY) Gl e as (g ¢yl il sladW) Gili ay ¢ lld pay ¢ Aglad) A gl Galialal
Alaiuy) Al A S WS ¢ jil/ake 277 558 aliel 58 5 alul (il gy o

omeY g gla




R

70 R1

B:B

R1

oalall S 5 & glall 3 53 AV aliatadl et 5 addl lahie 23,1V JS&
A 2 () ; el A ()

A5 dpall W) S5 Cun e Alaiul) g L) mhan cillalade 23 JSE) maa s
Laiy il 35V 505l 80l ) ae Gadall (aliaial 5 508 a1y 3 cblalaall Bl < gy ¢ ) 3Ll
Wl 2o 35 Jshaall g clinall (3533 (Y1 508 5l ala 3 Leie <l lall Aoy 30y ) e il
Loabiaia¥) 3508 53l ) A 535 Lae ¢ (aliaial) sale mhaw Ao 4l gl Galiaiel dadlall 3 gl
DA (e gabaia¥) Ao 80k ) Aoty (aliata¥) 6 508 mleds) judl (Kay ¢ s Al Zali o
L;Aj:au.“a\)w\wﬁﬁzh}dﬁw\w\i\_}édﬁs@H\qug)@d@;
Bk salal) mdas Ao 51 eV ad) gl JAS e anlis )




R

350 R1

0] :
. o
N
~]
N

//
[ [/

z ol Ae s 5 bl 38 55 AN palaiad At 5 il i 24,1V JSA
A 2 () ; el A ()

g de w5 danall €5 (Interactive Effect) Aelall il lahde IO o

z W Ao s ) s D Al po 3815 ge Ambiia e s & Gulmal) (S Jeli sl

Ladt bl 355 Aasa 5 cphall G Jladl) el ¢ gan saclua] 481 4K ja A8 8 63

358 e ol Lle Gl 55 Jiaall A0Sl (il ¢ Alle dppa S) 50 5 50 (S ¢3S Cle s 2ie
k3 pabaia¥) Of ae dualad Galiaied dpSall 5 jalhall ¢ gan JSE5 4, S e 30 )l




R

D:D

R1

(<)
z ol de a5 &lall 38 5 AN palaiad Aty 5 bl hie 25 |V JSAl
Al 0 (@) ;5 A S (1)

e Jslaal 4 gaal) da o dapall Y1 58 5l lelal) il 25 JKA)
sV Sl saly b ¢ SN 8 mimge sa LS ASE ol AS die cplall (aliail 58
Jai g Lleal) o3a i3 ¢ oY) 58 5 die (815 ¢ Gplall Galiaal 53 (e 3y drpall
abiaial) 5 )38 32k ) () Jslaall G s el a8 0 33L ) oo Ly d Al (aliaia¥) daw
OF Rar ol aliaial 3,08 Galiasl ) Jalall 138 & ddlal) a0 (a5 Ly ¢ G
Loabaial) sale ha pailiad @l s ) s s ued) Gal1 8l il g




&N Juail g3l bl o

c:c

<)
M) D () ;e 2 (1)

_)...\;Y\\.AAM%cc}\&ny}u#\muy\w\)gﬁhm26ds*ﬂ\)@kg

DS B e L il cpliad) 3,00 Gl e e aaall cplal) Ji Al s A4y

el s Ao pud) 3ol 3 zliag 4688 Cle ju die Lo g Lina danall Cudlli ()5S ol Al
DY) Je cplal)




o s

D:D

R1

<)
duzmgaall A 3 5 cppdall ABS AV aliaied At 5 bl llad 27,1V S
A (S () ) 2 (1)

Jslaall pH 5 cplall A el A dpabiaial) &l s e jall 27 JS3H JA (e

Ly 5 ade 20 0o J8 AES Jlae 6 aa g8 1.3 2gan 6 daalieY) palaia¥) dad of Jaadly
Lol donsall HY cili gl 5 dan sall Al ol (g Ll 5 Galbiaia¥) o dus ¢ (amnala
ot 3l 5 Jslaall 3 gia 5 S oy UL 5 sl aliaial Adlainl (pa iy Lae
g ol Galaie¥) 5508 of el (g ¥ L sl 31y Glall alialel) ded il

eV € 50 (a2 3al) 855 sy O Sinall ey 55




g =
Leidilia 5 il (a0

D:D

e
-““‘-"%‘.““::‘
“-‘-“““" e
“‘"O‘“‘
“““““ |

.

2 )9 )M 4 4
JL:A;Y\ P\ g 0 | | :.

EEGLR Ao Om e ¢ dsill (S
z A de yu
" I B {
. | el aldl of 28 Jsal Jha
g j Leh” . ‘d‘ .
- "“ k S A
_x L M}AAM

O)Be g -




&b Sl lgatilia y il (ym e

Loy alay A S g jail) wll (g de ganal galisall &) 58l Andaill Al i
Gilad gl 5 dadaill dee Dl (524l 325 50 (Confirmation experiences) ol oda ¢ 65 Cus
Agilasy)

2l Jeadl e deanill dal e Bl ) il 2l sy 29 JS4)

! ! =

50 350 10 70 50 350

AA = 349976 B:8 = 10,0089 CC=35%0

L [T— _—T

| |
4 10 012 134 17.4292 846,51

D:D =10 R1=058015 R2 = 768.243

Desirability = 0.751
Solution 1 out of 100

Sl adll i 29,1V Je

aly M agall 7 A e e 7 ) 8 die smse ddilas g (Desirability) glwsiu)

A glaay Ly Jadi¥) o ¥ gleaiul) ddda g (e 3 35 ddadh (goaal) Caeail) aay Caagl) die

Liall 2 gasd) et 8 sae o Wl Aell aaiad 13s Alle 4y ge je ded o W Jsaaall

Las il (g sua de sana o ) siall 5o Cpuatll e Cangll | Jadll JiaY) sl ) Al Ulall

gk dhlay o Gleainl) 1.0 el dad ) Joasll Galy ¢ i) pes o A
i) alagy dpaly

Gy Olebaall i Lle Al Jal (e Wlae§ 88 23 gaill ()] Jaals 34 JSA1 IS (4
o Sl Galall e e 10 s orai J/ide 350 dsall Slai) S a1 IS (S5

10 b nspus Gl 53 (gaclidany 34583 /5 )50 350 sz de u







& Jaadll gl e daild |
s adl gl el

Al el sl (mnd s 53V 31 50Y) Al 3" ¢ (5 ATy el aalil g [12]
Aadlle 48 pall aglall oY) deals Alaec! jririadl awSl AU aladiuly JuS s Sl
93¢2014-94¢ J Y1 aaalle el

rdaiall gl sl

[1] Zhang Z., O’Hara .M, Kent G.A, Doherty W.0O.S,(2013). Ind . Crop.
Prod. 42 ,41.

[2] Karagozoglu B., Tasdemir M., Demirbas E., Demirbas et kobya M.,
(2007). "The adsorption of basic dye (Astrazon Lue FGRL) from aqueous
solutions onto sepiolite, fly ash and apricot shell activated carbon: Kinetic
and equilibrium studies. J. Hazard". Mater., 147, 297-306.

[3] Panneer S.P, Preethi P., Basakaralingam N., Thinakaran A., Sivasamy
Sivanesan. S, (2008) ."Removal of Rhodamine B from aqueous solution
by adsorption onto sodium montmorillonite ". J. Hazrd , Mater, 155,39 -
44,

[4] Sidiras D., Batzias F., Shroeder E., Ranjan R., Tsapis M., (2011). J
.Chem. Eng. 171 ,883.

[5] Wang et al.,” Unburned carbon as a low-cost adsorbent and , for S
treatment of meéthyléne blue — containing wastewater, Journal of Colloid
Interfase Science 292,336-343,2005.

[6] Tsai W.T, Chang Y.M, Lai C.W, Lo C.C, (2005) . Appl. Clay Sci.
29,149.

[7] Tsai W.T , Chang Y.M, Lai CW, Lo C.C, (2005). " Adsorption of
basic dyes in aqueous solution by clay adsorbent from regenerated
bleaching earth ". Appl. Clay Sci., 29,149- 154.



& Jaadll gl e daild |

[8] Ho Y.S, (2004) ." Citation review of Langer gren Kinetic rate

equation on adsorption reactions ". Sciento métriques. 59, 171-177.

[9] Wang L., Wang A.,( 2008) . "Adsorption properties of congo red from
agueous solution onto surfactant-modified montmorillonite ". J. Hazard.
Mater. 160, 173-180.

[10] BasriSenturk H., Ozdes D., Duran C.," Desalination ".(2010). 252,
81.

[11]Guimardes Gusméo . k .A , alves gurgel L .V , Sacramento melo
T.M, Gil L.F," Dyes ".pig,92-967 , 2012.

[13] Jun Ma et al.," kinetics and thermodynamics of methylene blue
adsorption by cobalt-hectorite composite ,Dyes and Pigments 93 ",1441
el 446 , 2012.

[14] | Mobasherpour et al.,” Research on the Batch and Fixed-Bed
Column Performance of Red Mud Adsorbents for Lead Removal ,

Canadian Chemical Transactions ",VVolume 2 ,Issuel, p83-96 , 2014,

[15]0.Sakin Omer et al, "Adsorption thermodynamics of cationic dyes
(methylene blue and crystal violet)to a natural clay mineral from aqueous
solution between 293.15 and 323.15 K ", Arabian journal of chemistry , s
1878 -5352,30200 - 9, 2017.






daila

N W



Y il s Adaal) dpmplall Ba ) g aal (e 250 il 5 jad s Uilaal ot Cangl)

b Akl 5Ll o3 aladtnl (S Cum ¢ Bl bl b 5 Y 1S 1) ) Ladas

Nl e paall 8 anladind sleY ¢ elal L aasasal) il (e paliill 5 35
Al dealadl 5 G aala

Juad sl Jaeall gulall 138 o Sedat 31 5eY) Gl b ledde Jpanl) i ) i)
o8 Opms el il (MG 5 5 5a oS0 pand ¢ cplitsall (3,50 Adnal e B shall 311 3) B a1

leale Jpemnl) i il g ) lil) (mdliy o s Lie guim gal Afinal) 5 Apalall ol clae
L A saill e Jaall 138 &

s b Y A iiad bl (0 £100 / 58 e 13,63 (55 (el Jalll das

@ sing Galall o e A glaa dall o2 axd 5 A g el (kYY) Gl Gy A5 i

S Al S 8 )5 e qe sl 5 ) ¢ s S lall ¢ sllell ¢ cuad SN e

A 5 5l pailadd) Al jay e 53 5 LS

e olilaa Lo 1aa 5 Luadlii 4y 3 8 Yiaall daSl) Q}éd,u\géw\ Syl =
zen e 0.974 50.991 ¢ 0.998 R2 Clabaay L yuiil) (S Cum EOU danal)
Grpa Al b aliie e Cslad asas g A dall VLl 8 il jall 6l jals W
il WS

6 sbute aii GO Aapa¥) O i (aosisY) Boloall & slade dul ol DA (e m
5 50 eal ¢ clindll 5551 0e I T 51 ¢ 0.996 lasil Jelaas uanifh 5 ) ja
Galray (b5 8 85l a (ssbuie @il Bal) O WS ¢ il e Jilaad) S5
Siiaall & 50 5 g2 sl yeal ¢ el B30 e IS 0.821 5 0.985 ¢ 0.990 _lasi)
O Cpenall pally ailad g cpliaall 3,5 1 ieY) dladl aa casi il e

O abaay Al 403 Al (e LS pa Lad g gl Bapal) IS O A pal) A pall jelas m
il e MO 5 CR ¢« MB 0+ JS10.952 50.874 < 0.995 i)

LaaY sl (il ye (385 Galinall (5,35 1 3ieY) san Cllagual) Jals HLEEY) #3500 (23S m
daly Sy oSG Ll ey Lan ¢ ghadl e )Y 5 gl )iy
nall cplall el




Bolall 5580 dlaall ()] iy Lae s g0 CON Cilzpall ) 3] il 28 Calida )
oabaia¥) o ) e Lae ¢ Al A0l 5_al) WY af ases of Liadl 5 5 of (S
oda & el e 50 Jidl & Baua lae Lo ¢ Al pal) aliall Cuilic y U
b3l ) ey 3lai Jaha 1 e Jguandl &5 3 &l el Al 4l ¢ Al
(Y aB 0S5 la s 5 Caliaal) (35Y Alasl) Gl Jabs 5 sai Sl jeaY

o Jlexindl SUE ol N z3paill i) 46lSa) # shandl Jlestiuly dadaill i
AS ¢ Lapall Sl 38 50 a5 YTl i al el 4a LA 5 Al Jlas
Jslaall da sen da 53 gzl Ao ju ¢ Sl (plall

i 5 Al 5 Y Aaoal (e i) JS e (ggiad ) a0l dpaly )l Alaladl)
e Lad ) il e ladl) ol Ll e

ey Cua Bl el Adedll N (e Ay B aa CilS I~ Al el )l 2 salll @B g3
JY) el (go dad gial) 5 Aabadl) ) o Ly B L E 18,1V (Saiall

Cslall A1 S 5 o s G F g el laia¥) e clabeall Ll Al 0
A G plaal) st Al pu XB L ga 51 €00 canly

e O O Jelin slSlaall jell 5 prie AV Llain¥) @l s Al 3 Ly &
Lla el Cua o L z00 de w5 SV Sl ¢ cpall ABS 5 AN S )
Al & shadl e laldie ) (5 gaail) AlaiuY) 3lalie

i3S il Al g Azl ml) e Al S 2l | sl 23 saill 2 )
L ¥ = de o ae Sl cphall e gle 10 s Jlerind ety Jfgle 252 dspall
10 b Sn s Gl 55 gacli sy A48 /5553 350

o dad dandi ) aa) 5 A V) i Y A s el Andaill il ) ) ¢ dad 3 LEY) oy
& s Calinall (3 )51 sl Jadh sas) 5 laiud il dea ) & Cua ¢ Lo Juanial) il
oabaia¥) Al

5 A8 pall dadall il Calise A gale e Ssla OIS Jinall U 5 ol gla of LY
Gl o el ey Le sa g cplfiaall 350 5 g Sl eal pSe e 40l ga il
A gall 028 Jia S gl e










| gald)

Criall 53y 58 3 JST A8 gall 253 5all 55 Jiaal) 40aSl dah 1,111 Jg2ad)

CO(mg/l) Abs Ce(mg/l) R% Qe(mg/g)
110 0.97 9.29689 91.54828 | 50.35156
130 1.2 17.8154 | 86.29585 56.0923
170 0.79 2.63023 08.45281 | 83.68489
180 0.85 4.85245 97.30419 | 87.57378
220 1 10.408 95.26909 104.796
320 0.11 -22.5549 107.0484 171.2775
340 0.04 -25.1475 107.3963 182.5738
360 0.08 -23.666 106.5739 191.833
380 0.02 -25.8883 106.8127 || 202.9441
400 0.006 -26.4068 | 106.6017 | 213.2034
440 1.12 14.85244 | 96.62445 | 212.5738

ol (55 3 daaa 31 3ie) e o3l 3l 2111 Jgasd)

t (min) Abs Ce(mg/l) Qt(mg/g)
10 2.05 49.29685 359.0763
20 2.08 50.40796 356.353
30 1.93 44.85241 369.9696
40 1.93 44.85241 369.9696
50 1.99 47.07463 364.523
60 1.25 19.66725 431.6979
70 1.15 15.96355 440.7756
80 1.89 43.37093 373.6007
90 0.75 1.14875 477.0864
105 0.86 5.22282 467.1009




| gald)

Sl 5508 31 el e sl padl da o a3l 3111 S

T(c°) T(K) Abs Ce ge Kd LnKd UT
32.4 305.4 1.6 | 32.6302 | 399.926 | 0.081591 | -2.50604 | 0.003274
35.8 308.8 1.27 | 20.40799 | 429.8824 | 0.047473 | -3.04759 | 0.003238
50 323 0.83 | 4.11171 | 469.8242 | 0.008752 | -4.73852 | 0.003096
56 329 0.89 | 6.33393 | 464.3776 | 0.01364 | -4.29478 | 0.00304
61 334 0.79 | 2.63023 | 473.4553 | 0.005555 | -5.19299 | 0.002994

52 K1 pea 3 5 IS A8 gall 393 5all 53 Fiaall 43U 4 1] J522d)
CO(mg/l) | M(mg) Abs Ce(mgl/l) R% Qe(mg/g)
100 50 1.53 88.6751 11.3249 5.66245
110 50 1.62 94.6754 | 13.93145 7.6623
120 50 1.65 96.6755 | 19.43708 | 11.66225
130 50 1.69 99.3423 | 23.58285 | 15.32885
140 50 1.6 93.342 33.32714 23.329
150 50 1.7 100.009 | 33.32733 | 24.9955
160 50 1.69 99.3423 | 37.91106 | 30.32885
170 50 1.56 90.6752 | 46.66165 | 39.6624
180 50 1.56 90.6752 | 49.62489 | 44.6624
190 50 1.36 77.3412 | 59.29411 | 56.3294
200 50 1.7 100.009 49.9955 49.9955
220 50 1.8 106.676 | 51.51091 56.662
240 50 1.74 102.6758 | 57.21842 | 68.6621
260 50 1.54 89.3418 | 65.63777 | 85.3291
280 50 1.7 100.009 | 64.2825 | 89.9955
300 50 1.73 102.0091 | 65.99697 | 98.99545
320 50 1.67 98.0089 | 69.37222 | 110.9956
340 50 161 94.0087 | 72.35038 | 122.9957
360 50 1.28 72.0076 | 79.99789 | 143.9962
380 50 1.65 96.6755 | 74.55908 | 141.6623
400 50 1.76 104.0092 | 73.9977 | 147.9954
420 50 1.8 106.676 | 74.60095 | 156.662
440 50 1.82 108.0094 | 75.45241 | 165.9953
480 50 1.73 102.0091 | 78.7481 | 188.9955




| gald)

520 50 1.79 106.0093 | 79.6136 | 206.9954
540 50 1.81 107.3427 | 80.12172 | 216.3287
560 50 1.17 64.6739 | 88.45109 | 247.6631
580 50 0.79 39.3393 | 93.21736 | 270.3304
600 50 1.05 56.6735 || 90.55442 | 271.6633

530S0 aal )l e el LA 5 1T Jgaad

t (min) Abs Ce(mg/l) | Qt(mg/qg)
10 1.06 57.3402 | 116.2495
20 1.02 54.6734 | 122.9165
30 0.54 22.6718 | 202.9205
40 0.63 28.6721 | 187.9198
50 1.02 54.6734 | 122.9165
60 0.7 33.339 | 176.2525
70 1.05 56.6735 | 117.9163
80 0.56 24.0052 | 199.587
90 1 53.34 126.25
105 1.07 58.0069 | 114.5828

5338l el 513l e 5l pall Aa s LA 6.111 Jgead)

T(C®) T(K) Abs Ce ge Kd LnKd UT
20.2 293.2 1.06 57.3402 || 116.2495 | 0.493251 | -0.70674 | 0.003411
30 303 1.05 56.6735 | 117.9163 || 0.480625 | -0.73267 | 0.0033
35 308 0.97 51.3399 | 131.2503 | 0.39116 | -0.93864 | 0.003247
40 313 0.94 49.3398 | 136.2505 | 0.362126 | -1.01576 | 0.003195
54.8 327.8 0.92 48.0064 | 139.584 | 0.343925 | -1.06733 | 0.003051

) el 5 5 IS A0 gl 350yl 5 Siaal) BaSH 7,111 g2

CO(mg/l) Abs Ce(mg/l) | Qe(mg/g)
20 1.772 165.88 -72.94
30 1.782 167.13 -68.565
40 1.81 170.63 -65.315
50 1.754 163.63 -56.815
60 1.687 155.255 | -47.6275
80 1.463 127.255 | -23.6275




| gald)

130 1.1007 81.9675 | 24.01625
190 1.2842 95.25 47.375
200 1.287 105.255 47.3725

S Jiie 31 3ial 3ala e a3l 5358111 Jasd)

t (min) Abs Ce(mg/l) | Qt(mg/g)
10 0.75 38.13 | 41.86418
20 1.45 125.63 | -20.2278
30 1.11 83.13 | 9.931167
40 1.2 94.38 | 1.947914
50 1.22 96.88 | 0.173858
60 1.47 128.13 | -22.0018
70 1.43 123.13 | -18.4537
80 1.1 81.88 | 10.81819
90 0.79 43.13 | 38.31607

105 0.7 31.88 | 46.29932

PNPNUSPN IS NP B SN EESUt: (IR | | A PXES]

T(C®) T(K) Abs Ce(mg/l) | ge(mg/g) Kd LnLd UT
37.2 310.2 1.21 95.63 | 1.060886 | 90.14167 || 4.501383 | 0.003224
40 313 1.13 85.63 | 8.15711 | 10.49759 | 2.351146 | 0.003195
55.4 328.4 1.11 83.13 | 9.931167 | 8.370618 | 2.124728 | 0.003045
67.1 340.1 0.97 65.63 | 22.34956 | 2.936523 | 1.077226 | 0.00294
i) 3,5¥ 27 IV ol 10111 Jgasd)

Num | CO(mg/l) | M(mg) | V(rmp) pH R%

4 200 10 50 7 95.29206

11 350 40 50 7 97.19659

12 200 40 50 10 93.80692

19 50 40 50 7 96.61364

27 200 40 50 4 93.60891

25 200 70 50 7 94.05445

2 200 10 200 4 93.70792

10 350 10 200 7 96.74398

18 50 10 200 7 87.30679

24 200 10 200 10 95.58909




| gald)

8 350 40 200 10 97.39461
13 200 40 200 7 94.6485
16 50 40 200 10 98.19778
17 350 40 200 4 96.88542
20 200 40 200 7 94.6485
22 50 40 200 4 97.80175
23 200 40 200 7 94.6485

5 50 70 200 7 97.60373

7 200 70 200 4 96.13364
14 200 70 200 10 94.15346
15 350 70 200 7 96.29137
21 200 10 350 7 93.5594

1 200 40 350 4 94.69801

3 50 40 350 7 84.73256

6 350 40 350 7 97.73407
26 200 40 350 10 95.93562

9 200 70 350 7 95.49008
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r 5.4
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Response 2: R2

ANOVA for Quadratic model

Oaldisal) (3,5
3 jiaal) dsaS)

Fit Statistics

Source ||Sum of Squares df[Mean Square||F-value|| p-value
Model | 9.552E+05 |14] 68229.55 | 21.88 ||< 0.0001/[significant
AA 2.064E+05 | 1|| 2.064E+05 | 66.19 |<0.0001
B-B 4.950E+05 | 1| 4.950E+05 | 158.75|< 0.0001
cC 315 |1| 315 |o0.0010] 0.9751
D-D 1013 ||1]| 12013 |0.0032| 0.9555
AB 1.006E+05 | 1]| 1.006E+05 | 32.27 || 0.0001
AC 5.97 1| 597 |[0.0019] 0.9658
AD 02451 ||| 02451 |0.0001] 0.9931
BC 2347 ||| 2347 |0.0075] 0.9323
BD 2027 ||| 2927 | 0.0094] 0.9244
CD 04222 ||1| 04222 |0.0001] 0.9909
A2 46.90 | 1|| 46.90 | 0.0150| 0.9044
B? 1.233E+05 | 1] 1.233E+05 || 39.55 ||< 0.0001
c 117 1| 117 |[0.0004] 0.9849
D2 0.3930 |1 03930 |0.0001][0.9912
Residual | 3741848 |12 311821
Lack of Fit| 3741848 |[10] 374185
Pure Error][  0.0000 | 2| 0.0000
Cor Total| 9.926E+05 ||
Std. Dev.|[55.84 ] R2 0.9623
Mean |[187.12|| Adjusted Rz | 0.9183
C.V. % | 29.84][| Predicted R2 |[0.7829
:Adeq Precision||18.6989




Final Equation in Terms of Actual Factors

R2 =
+206.90628
+2.21676 || A
-13.13432 || B
-0.032550 || C
+0.831787| D

-0.035247 |A* B

+0.000054 |A*C

+0.000550 |A* D

+0.000538 |B * C

-0.030056 |B * D

+0.000722 ||C * D

+0.000132 | A2

+0.168952 || B2

-0.000021 | C?

+0.030163 || D?




Predicted vs. Actual
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PMRRC K

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006
Revision Date 09.06.2017 Version 8.9

SECTION 1. Identification of the substance/mixture and of the company/undertaking
1.1 Product identifier

Catalogue No. 159270

Product name Methylene blue (C.I. 52015) Reag. Ph Eur

REACH Registration Number A registration number is not available for this substance as the
substance or its use are exempted from registration according to
Article 2 REACH Regulation (EC) No 1907/2006, the annual tonnage
does not require a registration or the registration is envisaged for a

later registration deadline.

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses Reagent for analysis
For additional information on uses please refer to the Merck Chemicals

portal (www.merckgroup.com).

1.3 Details of the supplier of the safety data sheet

Company Merck KGaA * 64271 Darmstadt * Germany * Phone:+49 6151 72-0
Responsible Department LS-QHC * e-mail: prodsafe@merckgroup.com
1.4 Emergency telephone Please contact the regional company representation in your country.
number

SECTION 2. Hazards identification

2.1 Classification of the substance or mixture
Classification (REGULATION (EC) No 1272/2008)

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
Page 1 of 14



SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

Acute toxicity, Category 4, Oral, H302

For the full text of the H-Statements mentioned in this Section, see Section 16.

2.2 Label elements

Labelling (REGULATION (EC) No 1272/2008)

Hazard pictograms

Signal word
Warning

Hazard statements
H302 Harmful if swallowed.

Reduced labelling (125 ml)

Hazard pictograms

D

Signal word
Warning

2.3 Other hazards

None known.

SECTION 3. Composition/information on ingredients

3.1 Substance

Formula C16H1sCIN3S * x H20 (X=2-3) C16H18CIN3S * x H20 (Hi”)
EC-No. 200-515-2

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur
Molar mass 319,86 g/mol
(anhydrous)

Hazardous components (REGULATION (EC) No 1272/2008)

Chemical name (Concentration)

CAS-No. Registration number Classification
Methylene blue (>=50 % - <= 100 % )
61-73-4 *)

Acute toxicity, Category 4, H302

*) A registration number is not available for this substance as the substance or its use are exempted from registration according to Article
2 REACH Regulation (EC) No 1907/2006, the annual tonnage does not require a registration or the registration is envisaged for a later
registration deadline.

For the full text of the H-Statements mentioned in this Section, see Section 16.

3.2 Mixture
Not applicable

SECTION 4. First aid measures

4.1 Description of first aid measures
After inhalation: fresh air.

In case of skin contact: Take off immediately all contaminated clothing. Rinse skin with water/

shower.
After eye contact: rinse out with plenty of water. Remove contact lenses.

After swallowing: immediately make victim drink water (two glasses at most). Consult a

physician.

4.2 Most important symptoms and effects, both acute and delayed
The following applies to aromatic amines in general: systemic effect: methaemoglobinaemia with
headache, cardiac dysrhythmia, drop in blood pressure, dyspnoea, and spasms, principal

symptom: cyanosis (blue discolouration of the blood).

4.3 Indication of any immediate medical attention and special treatment needed

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

No information available.

SECTION 5. Firefighting measures
5.1 Extinguishing media

Suitable extinguishing media

Water, Foam, Carbon dioxide (CO2), Dry powder

Unsuitable extinguishing media

For this substance/mixture no limitations of extinguishing agents are given.

5.2 Special hazards arising from the substance or mixture
Combustible.
Development of hazardous combustion gases or vapours possible in the event of fire.
Fire may cause evolution of:

Sulphur oxides, nitrogen oxides, Hydrogen chloride gas

5.3 Advice for firefighters
Special protective equipment for firefighters

In the event of fire, wear self-contained breathing apparatus.

Further information
Suppress (knock down) gases/vapours/mists with a water spray jet. Prevent fire extinguishing

water from contaminating surface water or the ground water system.

SECTION 6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Advice for non-emergency personnel: Avoid inhalation of dusts. Avoid substance contact. Ensure
adequate ventilation. Evacuate the danger area, observe emergency procedures, consult an

expert.
Advice for emergency responders:

Protective equipment see section 8.

6.2 Environmental precautions

Do not let product enter drains.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

6.3 Methods and materials for containment and cleaning up
Cover drains. Collect, bind, and pump off spills. Observe possible material restrictions (see

sections 7 and 10). Take up dry. Dispose of properly. Clean up affected area. Avoid generation
of dusts.

6.4 Reference to other sections

Indications about waste treatment see section 13.

SECTION 7. Handling and storage

7.1 Precautions for safe handling

Aadvice on safe handling

Observe label precautions.

Hygiene measures

Change contaminated clothing. Preventive skin protection recommended. Wash hands after

working with substance.

7.2 Conditions for safe storage, including any incompatibilities
Storage conditions

Tightly closed. Dry.

Recommended storage temperature see product label.

7.3 Specific end use(s)

Apart from the uses mentioned in section 1.2 no other specific uses are stipulated.

SECTION 8. Exposure controls/personal protection

8.1 Control parameters

8.2 Exposure controls

Engineering measures

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

Technical measures and appropriate working operations should be given priority over the use of

personal protective equipment.

See section 7.1.

Individual protection measures
Protective clothing needs to be selected specifically for the workplace, depending on
concentrations and quantities of the hazardous substances handled. The chemical resistance of

the protective equipment should be enquired at the respective supplier.

Eye/face protection

Safety glasses

Hand protection

full contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: > 480 min

splash contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: > 480 min

The protective gloves to be used must comply with the specifications of EC Directive
89/686/EEC and the related standard EN374, for example KCL 741 Dermatril® L (full contact),
KCL 741 Dermatril® L (splash contact).

The breakthrough times stated above were determined by KCL in laboratory tests acc. to EN374
with samples of the recommended glove types.

This recommendation applies only to the product stated in the safety data sheet<(>,<)> supplied
by us and for the designated use. When dissolving in or mixing with other substances and under
conditions deviating from those stated in EN374 please contact the supplier of CE-approved
gloves (e.g. KCL GmbH, D-36124 Eichenzell, Internet: www.kcl.de).

Other protective equijpment

protective clothing

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur
Respiratory protection

required when dusts are generated.

Recommended Filter type: Filter P 2 (acc. to DIN 3181) for solid and liquid particles of harmful
substances

The entrepeneur has to ensure that maintenance, cleaning and testing of respiratory protective
devices are carried out according to the instructions of the producer. These measures have to be

properly documented.

Environmental exposure controls

Do not let product enter drains.

SECTION 9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Form solid
Colour dark blue
Odour odourless
Odour Threshold Not applicable
pH ca. 3
at 10 g/l
20 °C
Melting point ca. 180 °C
(decomposition)
Boiling point No information available.
Flash point No information available.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Catalogue No.

Product name

159270

Methylene blue (C.l. 52015) Reag. Ph Eur

Evaporation rate

Flammability (solid, gas)

Lower explosion limit

Upper explosion limit

Vapour pressure

Relative vapour density

Density

Relative density

Water solubility

Partition coefficient: n-

octanol/water

Auto-ignition temperature

Decomposition temperature

Viscosity, dynamic

Explosive properties

Oxidizing properties

9.2 Other data

No information available.

No information available.

No information available.

No information available.

No information available.

No information available.

No information available.

No information available.

ca.50 g/l
at20 °C

log Pow: 5,85

(calculated)

(Lit.) Potential bioaccumulation

No information available.

No information available.

No information available.

Not classified as explosive.

none

The Safety Data Sheets for catalogue items are available at www.merckgroup.com

Page 8 of 14



SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur
Bulk density ca.400 - 600 kg/m3

SECTION 10. Stability and reactivity
10.1 Reactivity

The following applies in general to flammable organic substances and mixtures: in
correspondingly fine distribution, when whirled up a dust explosion potential may generally be

assumed.

10.2 Chemical stability

The product is chemically stable under standard ambient conditions (room temperature) .

10.3 Possibility of hazardous reactions

Violent reactions possible with:

Strong oxidizing agents, Bases, Reducing agents, alkali compounds, iodides, potassium

dichromate

10.4 Conditions to avoid

Strong heating (decomposition).

10.5 Incompatible materials

no information available

10.6 Hazardous decomposition products

in the event of fire: See section 5.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Catalogue No.

Product name

159270
Methylene blue (C.l. 52015) Reag. Ph Eur

SECTION 11. Toxicological information

11.1 Information on toxicological effects

Acute oral toxicity
LD50 Rat: 1.180 mg/kg

(anhydrous substance) (RTECS)

(anhydrous substance) (RTECS) absorption

Acute inhalation toxicity

This information is not available.

Acute dermal toxicity

This information is not available.

Skin irritation
This information is not available.
Eye irritation
This information is not available.

Sensitisation

This information is not available.

Germ cell mutagenicity

This information is not available.
Carcinogenicity

This information is not available.

Reproductive toxicity

This information is not available.

Teratogenicity

This information is not available.

Specific target organ foxicity - single exposure

This information is not available.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

Specific target organ foxicity - repeated exposure

This information is not available.

Aspiration hazard

This information is not available.

11.2 Further information
After uptake of large quantities:
Irritation in the urinary tract.
Other dangerous properties can not be excluded.

Handle in accordance with good industrial hygiene and safety practice.

SECTION 12. Ecological information

12.1 Toxicity
Toxicity fo fish
LC50 Pimephales promelas (fathead minnow): 45 mg/I; 96 h
(anhydrous substance) (ECOTOX Database)

Toxicity to daphnia and other aquatic invertebrates
EC50 Daphnia magna (Water flea): 2.260 mg/l; 48 h
(anhydrous substance) (ECOTOX Database)

12.2 Persistence and degradability

No information available.

12.3 Bioaccumulative potential
Partition coefficient: n-octanol/water
log Pow: 5,85

(calculated)

(Lit.) Potential bioaccumulation

12.4 Mobility in soil

No information available.

12.5 Results of PBT and vPvB assessment

PBT/vPvB assessment not available as chemical safety assessment not required/not conducted.

12.6 Other adverse effects

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

Ad(ditional ecological information

Discharge into the environment must be avoided.

SECTION 13. Disposal considerations

Waste treatment methods
See www.retrologistik.com for processes regarding the return of chemicals and containers, or

contact us there if you have further questions.

SECTION 14. Transport information

Land transport (ADR/RID)

14.1-14.6 Not classified as dangerous in the meaning of transport
regulations.

Inland waterway transport (ADN)

Not relevant

Air transport (IATA)

14.1-14.6 Not classified as dangerous in the meaning of transport
regulations.

Sea transport (IMDG)

14.1-14.6 Not classified as dangerous in the meaning of transport
regulations.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Not relevant

SECTION 15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU regulations
Major Accident Hazard SEVESO Il
Legislation Not applicable

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur
Occupational restrictions Take note of Dir 94/33/EC on the protection of young people at

work. Observe work restrictions regarding maternity protection in
accordance to Dir 92/85/EEC or stricter national regulations where

applicable.

Regulation (EC) No 1005/2009 on substances that  not regulated

deplete the ozone layer

Regulation (EC) No 850/2004 of the European not regulated
Parliament and of the Council of 29 April 2004 on

persistent organic pollutants and amending

Directive 79/117/EEC

Substances of very high concern (SVHC) This product does not contain substances
of very high concern according to
Regulation (EC) No 1907/2006 (REACH),
Article 57 above the respective regulatory

concentration limit of =2 0.1 % (w/w).

National legisiation

Storage class 10-13

15.2 Chemical safety assessment

For this product a chemical safety assessment was not carried out.

SECTION 16. Other information

Full text of H-Statements referred to under sections 2 and 3.

H302 Harmful if swallowed.

Training advice

Provide adequate information, instruction and training for operators.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 159270
Product name Methylene blue (C.l. 52015) Reag. Ph Eur

Labelling

Hazard pictograms

Signal word
Warning

Hazard statements
H302 Harmful if swallowed.

Key or legend to abbreviations and acronyms used in the safety data sheet

Used abbreviations and acronyms can be looked up at www.wikipedia.org.

Regional representation

This information is given on the authorised Safety Data Sheet for your country.

The information contained herein is based on the present state of our knowledge. It characterises the product with

regard to the appropriate safety precautions. It does not represent a guarantee of any properties of the product.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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Supelco. FE——

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006
Revision Date 03.02.2020 Version 7.9

SECTION 1. Identification of the substance/mixture and of the company/undertaking
1.1 Product identifier

Catalogue No. 101340

Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

REACH Registration A registration number is not available for this substance as
Number the substance or its use are exempted from registration

according to Article 2 REACH Regulation (EC) No 1907/2006,
the annual tonnage does not require a registration or the
registration is envisaged for a later registration deadline.

CAS-No. 573-58-0

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses Reagent for analysis
For additional information on uses please refer to the Merck
Chemicals portal (www.merckgroup.com).

1.3 Details of the supplier of the safety data sheet

Company Merck KGaA * 64271 Darmstadt * Germany * Phone:+49
6151 72-0

Responsible Department LS-QHC * e-mail: prodsafe@merckgroup.com

1.4 Emergency telephone Please contact the regional company representation in
number your country.

SECTION 2. Hazards identification

2.1 Classification of the substance or mixture
Classification (REGULATION (EC) No 1272/2008)

Carcinogenicity, Category 1B, H350
Reproductive toxicity, Category 2, H361d

For the full text of the H-Statements mentioned in this Section, see Section 16.

Page 1 of 11
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

2.2 Label elements
Labelling (REGULATION (EC) No 1272/2008)

Hazard pictograms

Signal word
Danger

Hazard statements
H350 May cause cancer.
H361d Suspected of damaging the unborn child.

Precautionary statements

Prevention

P201 Obtain special instructions before use.

Response

P308 + P313 IF exposed or concerned: Get medical advice/ attention.

Restricted to professional users.

Contains: C.I. Direct Red 28
Index-No. 611-027-00-8

2.3 Other hazards
None known.

SECTION 3. Composition/information on ingredients
3.1 Substance

Formula C32H22NsNa206S2 (Hill)
Index-No. 611-027-00-8

EC-No. 209-358-4

Molar mass 696,68 g/mol

Hazardous components (REGULATION (EC) No 1272/2008)
Chemical name (Concentration)
CAS-No. Registration Classification
number
C.I. Direct Red 28 (<= 100 % )

573-58-0  *)

Carcinogenicity, Category 1B, H350
Reproductive toxicity, Category 2, H361d

Page 2 of 11
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

*) A registration number is not available for this substance as the substance or its use are exempted from registration
according to Article 2 REACH Regulation (EC) No 1907/2006, the annual tonnage does not require a registration or the

registration is envisaged for a later registration deadline.

For the full text of the H-Statements mentioned in this Section, see Section 16.

3.2 Mixture
Not applicable

SECTION 4. First aid measures

4.1 Description of first aid measures
General advice
First aider needs to protect himself.

After inhalation: fresh air. Call in physician.

In case of skin contact: Take off immediately all contaminated clothing. Rinse skin
with water/ shower. Consult a physician.

After eye contact: rinse out with plenty of water. Call in ophthalmologist. Remove
contact lenses.

After swallowing: immediately make victim drink water (two glasses at most).
Consult a physician.

4.2 Most important symptoms and effects, both acute and delayed
Tiredness

4.3 Indication of any immediate medical attention and special treatment needed

No information available.

SECTION 5. Firefighting measures
5.1 Extinguishing media
Suitable extinguishing media
Water, Foam, Carbon dioxide (CO2), Dry powder

Unsuitable extinguishing media
For this substance/mixture no limitations of extinguishing agents are given.

5.2 Special hazards arising from the substance or mixture
Combustible.
Development of hazardous combustion gases or vapours possible in the event of
fire.
Fire may cause evolution of:
nitrogen oxides, Sulphur oxides

5.3 Advice for firefighters
Special protective equipment for firefighters
Stay in danger area only with self-contained breathing apparatus. Prevent skin
contact by keeping a safe distance or by wearing suitable protective clothing.

Page 3 of 11
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur
Further information

Suppress (knock down) gases/vapours/mists with a water spray jet. Prevent fire
extinguishing water from contaminating surface water or the ground water system.

SECTION 6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Advice for non-emergency personnel: Avoid generation and inhalation of dusts in all
circumstances. Avoid substance contact. Ensure adequate ventilation. Evacuate the
danger area, observe emergency procedures, consult an expert.

Advice for emergency responders:

Protective equipment see section 8.

6.2 Environmental precautions
Do not let product enter drains.

6.3 Methods and materials for containment and cleaning up
Cover drains. Collect, bind, and pump off spills. Observe possible material
restrictions (see sections 7 and 10). Take up carefully. Dispose of properly. Clean up
affected area. Avoid generation of dusts.

6.4 Reference to other sections
Indications about waste treatment see section 13.

SECTION 7. Handling and storage
7.1 Precautions for safe handling

Advice on safe handling
Observe label precautions.

Work under hood. Do not inhale substance/mixture.

Hygiene measures

Immediately change contaminated clothing. Apply preventive skin protection. Wash
hands and face after working with substance.

7.2 Conditions for safe storage, including any incompatibilities
Storage conditions

Tightly closed. Dry. Keep in a well-ventilated place. Keep locked up or in an area
accessible only to qualified or authorised persons.

Protected from light.

Recommended storage temperature see product label.

7.3 Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated.

SECTION 8. Exposure controls/personal protection
8.1 Control parameters

Page 4 of 11
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

8.2 Exposure controls

Engineering measures
Technical measures and appropriate working operations should be given priority
over the use of personal protective equipment.

See section 7.1.

Individual protection measures

Protective clothing needs to be selected specifically for the workplace, depending on
concentrations and quantities of the hazardous substances handled. The chemical
resistance of the protective equipment should be enquired at the respective
supplier.

Eye/face protection
Safety glasses

Hand protection

full contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: 480 min

splash contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: 480 min

The protective gloves to be used must comply with the specifications of EC Directive
89/686/EEC and the related standard EN374, for example KCL 741 Dermatril® L
(full contact), KCL 741 Dermatril® L (splash contact).

The breakthrough times stated above were determined by KCL in laboratory tests
acc. to EN374 with samples of the recommended glove types.

This recommendation applies only to the product stated in the safety data sheet,
supplied by us and for the designated use. When dissolving in or mixing with other
substances and under conditions deviating from those stated in EN374 please
contact the supplier of CE-approved gloves (e.g. KCL GmbH, D-36124 Eichenzell,
Internet: www.kcl.de).

Other protective equipment
protective clothing

Respiratory protection

required when dusts are generated.

Recommended Filter type: Filter P 3 (acc. to DIN 3181) for solid and liquid
particles of toxic and very toxic substances

The entrepeneur has to ensure that maintenance, cleaning and testing of respiratory
protective devices are carried out according to the instructions of the producer.
These measures have to be properly documented.

Environmental exposure controls
Do not let product enter drains.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

SECTION 9. Physical and chemical properties
9.1 Information on basic physical and chemical properties

Form solid
Colour red brown
Odour characteristic
Odour Threshold No information available.
pH ca. 6,7

at 10 g/l

20 °C
Melting point > 360 °C
Boiling point No information available.
Flash point No information available.
Evaporation rate No information available.
Flammability (solid, gas) No information available.
Lower explosion limit No information available.
Upper explosion limit No information available.
Vapour pressure < 1Pa
Relative vapour density No information available.
Density No information available.
Relative density No information available.
Water solubility 25 g/l

at 20 °C
Partition coefficient: n- log Pow: 2,63
octanol/water (calculated)

Bioaccumulation is not expected. (Lit.)
Auto-ignition temperature No information available.
Decomposition temperature No information available.

Viscosity, dynamic No information available.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340

Product name Congo red (C.I. 22120) indicator Reag. Ph Eur
Explosive properties Not classified as explosive.
Oxidizing properties none

9.2 Other data
Bulk density ca.600 - 700 kg/m3

SECTION 10. Stability and reactivity
10.1 Reactivity

The following applies in general to flammable organic substances and mixtures: in
correspondingly fine distribution, when whirled up a dust explosion potential may

generally be assumed.

10.2 Chemical stability
Sensitivity to light

10.3 Possibility of hazardous reactions
Violent reactions possible with:

Strong oxidizing agents, Strong acids

10.4 Conditions to avoid
no information available

10.5 Incompatible materials
no information available

10.6 Hazardous decomposition products
in the event of fire: See section 5.

SECTION 11. Toxicological information
11.1 Information on toxicological effects

Acute oral toxicity
LD50 Rat: 15.200 mg/kg

(HSDB)

Acute inhalation toxicity
This information is not available.

Acute dermal toxicity
This information is not available.

Skin irritation
This information is not available.

Eye irritation
Rabbit
Result: No eye irritation

(HSDB)
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur
Sensitisation

This information is not available.

Germ cell mutagenicity
This information is not available.

Carcinogenicity
This information is not available.

Reproductive toxicity
This information is not available.

Teratogenicity
This information is not available.

CMR effects

Carcinogenicity:

May cause cancer.

Teratogenicity:

Suspected of damaging the unborn child.

Specific target organ toxicity - single exposure
This information is not available.

Specific target organ toxicity - repeated exposure
This information is not available.

Aspiration hazard
This information is not available.

11.2 Further information
After absorption:
In animal experiments:
Tiredness, Changes in the blood count
Toxic effect on:
Lungs
Other dangerous properties can not be excluded.
This substance should be handled with particular care.

SECTION 12. Ecological information

12.1 Toxicity
Toxicity to daphnia and other aquatic invertebrates
static test LC50 Daphnia magna (Water flea): 4 mg/l; 48 h
(ECOTOX Database)
12.2 Persistence and degradability
No information available.
12.3 Bioaccumulative potential
Partition coefficient: n-octanol/water
log Pow: 2,63
(calculated)

Bioaccumulation is not expected. (Lit.)

12.4 Mobility in soil
No information available.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

12.5 Results of PBT and vPvB assessment
PBT/vPvB assessment not available as chemical safety assessment not required/not
conducted.

12.6 Other adverse effects
Discharge into the environment must be avoided.

SECTION 13. Disposal considerations

Waste treatment methods
See www.retrologistik.com for processes regarding the return of chemicals and
containers, or contact us there if you have further questions.

SECTION 14. Transport information
Land transport (ADR/RID)

14.1 - 14.6 Not classified as dangerous in the meaning of
transport regulations.

Inland waterway transport (ADN)
Not relevant

Air transport (IATA)

14.1 - 14.6 Not classified as dangerous in the meaning of
transport regulations.

14.5 Environmentally --
hazardous

14.6 Special precautions no
for user

Sea transport (IMDG)

14.1 - 14.6 Not classified as dangerous in the meaning of
transport regulations.

14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC
Code
Not relevant

SECTION 15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the
substance or mixture

EU regulations
Major Accident Hazard SEVESO III
Legislation Not applicable

Occupational restrictions Take note of Dir 94/33/EC on the protection of young
people at work. Observe work restrictions regarding
maternity protection in accordance to Dir 92/85/EEC or
stricter national regulations where applicable.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

Regulation (EC) No 1005/2009 on substances not regulated
that deplete the ozone layer

Regulation (EC) No 850/2004 of the not regulated
European Parliament and of the Council of 29

April 2004 on persistent organic pollutants

and amending Directive 79/117/EEC

Substances of very high concern (SVHC) This product does contain substances
of very high concern according to
Regulation (EC) No 1907/2006
(REACH), Article 59 above the
respective regulatory concentration
limit of > 0.1 % (w/w).
Contains: C.I. Direct Red 28

National legislation
Storage class 6.1C

15.2 Chemical safety assessment

For this product a chemical safety assessment was not carried out.

SECTION 16. Other information

Full text of H-Statements referred to under sections 2 and 3.

H350 May cause cancer.
H361d Suspected of damaging the unborn child.

Training advice
Provide adequate information, instruction and training for operators.

Labelling
Hazard pictograms

Signal word
Danger

Hazard statements
H350 May cause cancer.
H361 Suspected of damaging fertility or the unborn child.

Precautionary statements

Prevention

P201 Obtain special instructions before use.

Response

P308 + P313 IF exposed or concerned: Get medical advice/ attention.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101340
Product name Congo red (C.I. 22120) indicator Reag. Ph Eur

Further information

Restricted to professional users.

Contains: C.I. Direct Red 28

Key or legend to abbreviations and acronyms used in the safety data sheet
Used abbreviations and acronyms can be looked up at www.wikipedia.org.

Regional representation
This information is given on the authorised Safety Data Sheet for your country.

The information contained herein is based on the present state of our knowledge. It characterises the
product with regard to the appropriate safety precautions. It does not represent a guarantee of any
properties of the product.

The branding on the header and/or footer of this document may temporarily not visually
match the product purchased as we transition our branding. However, all of the
information in the document regarding the product remains unchanged and matches the
product ordered. For further information please contact misbranding@sial.com.
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PMRRC K

SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Revision Date 28.03.2018 Version 9.0

SECTION 1. Identification of the substance/mixture and of the company/undertaking
1.1 Product identifier

Catalogue No. 101322

Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

REACH Registration Number A registration number is not available for this substance as the
substance or its use are exempted from registration according to
Article 2 REACH Regulation (EC) No 1907/2006, the annual tonnage
does not require a registration or the registration is envisaged for a

later registration deadline.

CAS-No. 547-58-0

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses Reagent for analysis, Chemical production
For additional information on uses please refer to the Merck Chemicals

portal (www.merckgroup.com).

1.3 Details of the supplier of the safety data sheet

Company Merck KGaA * 64271 Darmstadt * Germany * Phone:+49 6151 72-0
Responsible Department LS-QHC * e-mail: prodsafe@merckgroup.com
1.4 Emergency telephone Please contact the regional company representation in your country.
number

SECTION 2. Hazards identification
2.1 Classification of the substance or mixture

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Classification (REGULATION (EC) No 1272/2008)

Acute toxicity, Category 3, Oral, H301

For the full text of the H-Statements mentioned in this Section, see Section 16.

2.2 Label elements
Labelling (REGULATION (EC) No 1272/2008)

Hazard pictograms

b

Signal word

Danger

Hazard statements

H301 Toxic if swallowed.

Precautionary statements
Response
P308 + P310 IF exposed or concerned: immediately call a POISON CENTER or doctor/ physician.

Contains: methyl orange

CAS-No. 547-58-0

2.3 Other hazards
None known.

SECTION 3. Composition/information on ingredients
3.1 Substance

Formula C14H14NsNaOsS (HI")
EC-No. 208-925-3

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur
Molar mass 327,34 g/mol

Hazardous components (REGULATION (EC) No 1272/2008)
Chemical name (Concentration)

CAS-No. Registration number Classification
methyl orange (>=80 % -<=100 %)

547-58-0 )
Acute toxicity, Category 3, H301

*) A registration number is not available for this substance as the substance or its use are exempted from registration according to Article
2 REACH Regulation (EC) No 1907/2006, the annual tonnage does not require a registration or the registration is envisaged for a later
registration deadline.

For the full text of the H-Statements mentioned in this Section, see Section 16.

3.2 Mixture
Not applicable

SECTION 4. First aid measures
4.1 Description of first aid measures
General advice

First aider needs to protect himself.
After inhalation: fresh air.

In case of skin contact: Take off immediately all contaminated clothing. Rinse skin with water/

shower.
After eye contact: rinse out with plenty of water. Remove contact lenses.

If swallowed: give water to drink (two glasses at most). Seek medical advice immediately. In
exceptional cases only, if medical care is not available within one hour, induce vomiting (only in
persons who are wide awake and fully conscious), administer activated charcoal (20 -40 gin a

10% slurry) and consult a doctor as quickly as possible.

4.2 Most important symptoms and effects, both acute and delayed
irritant effects

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

4.3 Indication of any immediate medical attention and special treatment needed
No information available.

SECTION 5. Firefighting measures
5.1 Extinguishing media
Suitable extinguishing medija

Water, Foam, Carbon dioxide (CO2), Dry powder

Unsuitable extinguishing media

For this substance/mixture no limitations of extinguishing agents are given.

5.2 Special hazards arising from the substance or mixture
Combustible.

Development of hazardous combustion gases or vapours possible in the event of fire.
Fire may cause evolution of:

Sulphur oxides, nitrogen oxides, nitrous gases

5.3 Advice for firefighters
Special protective equipment for firefighters

Stay in danger area only with self-contained breathing apparatus. Prevent skin contact by

keeping a safe distance or by wearing suitable protective clothing.

Further information
Suppress (knock down) gases/vapours/mists with a water spray jet. Prevent fire extinguishing

water from contaminating surface water or the ground water system.

SECTION 6. Accidental release measures
6.1 Personal precautions, protective equipment and emergency procedures
Advice for non-emergency personnel: Avoid inhalation of dusts. Avoid substance contact. Ensure

adequate ventilation. Evacuate the danger area, observe emergency procedures, consult an

expert.
Advice for emergency responders:

Protective equipment see section 8.

6.2 Environmental precautions

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Do not let product enter drains.

6.3 Methods and materials for containment and cleaning up
Cover drains. Collect, bind, and pump off spills. Observe possible material restrictions (see

sections 7 and 10). Take up carefully. Dispose of properly. Clean up affected area. Avoid

generation of dusts.

6.4 Reference to other sections
Indications about waste treatment see section 13.

SECTION 7. Handling and storage
7.1 Precautions for safe handling

Aadvice on safe handling

Observe label precautions.

Hygiene measures
Change contaminated clothing. Preventive skin protection recommended. Wash hands after

working with substance.

7.2 Conditions for safe storage, including any incompatibilities
Storage conditions

Tightly closed. Dry. Keep in a well-ventilated place. Keep locked up or in an area accessible only

to qualified or authorised persons.

Recommended storage temperature see product label.

7.3 Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated.

SECTION 8. Exposure controls/personal protection
8.1 Control parameters

8.2 Exposure controls

Engineering measures

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Technical measures and appropriate working operations should be given priority over the use of

personal protective equipment.

See section 7.1.

Individual protection measures
Protective clothing needs to be selected specifically for the workplace, depending on

concentrations and quantities of the hazardous substances handled. The chemical resistance of

the protective equipment should be enquired at the respective supplier.

Eye/face protection

Safety glasses

Hand protection

full contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: > 480 min

splash contact:
Glove material: Nitrile rubber
Glove thickness: 0,11 mm
Break through time: > 480 min

The protective gloves to be used must comply with the specifications of EC Directive
89/686/EEC and the related standard EN374, for example KCL 741 Dermatril® L (full contact),
KCL 741 Dermatril® L (splash contact).

The breakthrough times stated above were determined by KCL in laboratory tests acc. to EN374
with samples of the recommended glove types.

This recommendation applies only to the product stated in the safety data sheet<(>,<)> supplied
by us and for the designated use. When dissolving in or mixing with other substances and under
conditions deviating from those stated in EN374 please contact the supplier of CE-approved
gloves (e.g. KCL GmbH, D-36124 Eichenzell, Internet: www.kcl.de).

Other protective equijpment

protective clothing

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Respiratory protection

required when dusts are generated.

Recommended Filter type: Filter P 3 (acc. to DIN 3181) for solid and liquid particles of toxic
and very toxic substances

The entrepeneur has to ensure that maintenance, cleaning and testing of respiratory protective
devices are carried out according to the instructions of the producer. These measures have to be

properly documented.

Environmental exposure controls

Do not let product enter drains.

SECTION 9. Physical and chemical properties
9.1 Information on basic physical and chemical properties

Form solid
Colour orange
Odour weak characteristic odour
Odour Threshold No information available.
pH ca. 6,5

at 549/l

20°C
Melting point > 300 °C
Boiling point No information available.
Flash point No information available.
Evaporation rate No information available.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Catalogue No.

Product name

101322

Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Flammability (solid, gas)

Lower explosion limit

Upper explosion limit

Vapour pressure

Relative vapour density

Density

Relative density

Water solubility

Partition coefficient: n-

octanol/water

Auto-ignition temperature

Decomposition temperature

Viscosity, dynamic

Explosive properties

Oxidizing properties

9.2 Other data

Bulk density

No information available.

No information available.

No information available.

No information available.

No information available.

No information available.

No information available.

ca.5 g/l
at 20 °C

log Pow: -0,66

(calculated)

(Lit.) Bioaccumulation is not expected.

No information available.

No information available.

No information available.

Not classified as explosive.

none

ca.200 - 400 kg/m3

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

SECTION 10. Stability and reactivity
10.1 Reactivity
The following applies in general to flammable organic substances and mixtures: in

correspondingly fine distribution, when whirled up a dust explosion potential may generally be

assumed.

10.2 Chemical stability
The product is chemically stable under standard ambient conditions (room temperature) .

10.3 Possibility of hazardous reactions
Violent reactions possible with:
Strong oxidizing agents

10.4 Conditions to avoid
no information available

10.5 Incompatible materials
no information available

10.6 Hazardous decomposition products
in the event of fire: See section 5.

SECTION 11. Toxicological information
11.1 Information on toxicological effects

Acufte oral toxicity
LD50 Rat: 60 mg/kg

(RTECS)
Acute inhalation foxicity
This information is not available.

Acute dermal foxicity

This information is not available.

Skin irritation

This information is not available.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Eye irritation

Possible damages: slight irritation

Sensitisation

This information is not available.

Germ cell mutagenicity

This information is not available.

Carcinogenicity

This information is not available.

Reproductive toxicity

This information is not available.

Teratogenicity

This information is not available.

Specific target organ foxicity - single exposure

This information is not available.

Specific target organ foxicity - repeated exposure

This information is not available.

Aspiration hazard

This information is not available.

11.2 Further information
After absorption:

We have no description of any symptoms of toxicity.
Other dangerous properties can not be excluded.

This substance should be handled with particular care.

SECTION 12. Ecological information

12.1 Toxicity
No information available.

12.2 Persistence and degradability
No information available.

12.3 Bioaccumulative potential

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Partition coefficient: n-octanol/water
log Pow: -0,66

(calculated)

(Lit.) Bioaccumulation is not expected.

12.4 Mobility in soil
No information available.

12.5 Results of PBT and vPvB assessment
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted.

12.6 Other adverse effects
Discharge into the environment must be avoided.

SECTION 13. Disposal considerations
Waste treatment methods
See www.retrologistik.com for processes regarding the return of chemicals and containers, or

contact us there if you have further questions.

SECTION 14. Transport information

Land transport (ADR/RID)

14.1 UN number UN 3143

14.2 Proper shipping name DYE, SOLID, TOXIC, N.O.S. (METHYL ORANGE)
14.3 Class 6.1

14.4 Packing group 11

14.5 Environmentally hazardous --

14.6 Special precautions for yes
user
Tunnel restriction code E

Inland waterway transport (ADN)

Not relevant

Air transport (IATA)

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322

Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur
14.1 UN number UN 3143
14.2 Proper shipping name DYE, SOLID, TOXIC, N.O.S. (METHYL ORANGE)
14.3 Class 6.1

14.4 Packing group 1l
14.5 Environmentally hazardous --

14.6 Special precautions for no

user

Sea transport (IMDG)

14.1 UN number UN 3143
14.2 Proper shipping name DYE, SOLID, TOXIC, N.O.S. (METHYL ORANGE)
14.3 Class 6.1

14.4 Packing group [

14.5 Environmentally hazardous --

14.6 Special precautions for yes
user
EmS F-A S-A

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Not relevant

SECTION 15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU regulations
Major Accident Hazard SEVESO Il
Legislation ACUTE TOXIC
H2
Quantity 1: 50 t
Quantity 2: 200 t
Occupational restrictions Take note of Dir 94/33/EC on the protection of young people at

work. Observe work restrictions regarding maternity protection in

accordance to Dir 92/85/EEC or stricter national regulations where

applicable.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322
Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur

Regulation (EC) No 1005/2009 on substances that  not regulated

deplete the ozone layer

Regulation (EC) No 850/2004 of the European not regulated
Parliament and of the Council of 29 April 2004 on

persistent organic pollutants and amending

Directive 79/117/EEC

Substances of very high concern (SVHC) This product does not contain substances
of very high concern according to
Regulation (EC) No 1907/2006 (REACH),
Article 57 above the respective regulatory
concentration limit of =2 0.1 % (w/w).

National legislation
Storage class 6.1C

15.2 Chemical safety assessment

For this product a chemical safety assessment was not carried out.

SECTION 16. Other information

Full text of H-Statements referred to under sections 2 and 3.

H301 Toxic if swallowed.

Training advice

Provide adequate information, instruction and training for operators.

Labelling
Hazard pictograms

S

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
Page 13 of 14



SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Catalogue No. 101322

Product name Methyl orange (C.l. 13025) indicator ACS,Reag. Ph Eur
Signal word
Danger
Hazard statements

H301 Toxic if swallowed.
Precautionary statements

Response
P308 + P310 IF exposed or concerned: immediately call a POISON CENTER or doctor/ physician.

Contains: methyl orange

Key or legend to abbreviations and acronyms used in the safety data sheet

Used abbreviations and acronyms can be looked up at www.wikipedia.org.

Regional representation

This information is given on the authorised Safety Data Sheet for your country.

The information contained herein is based on the present state of our knowledge. It characterises the product with

regard to the appropriate safety precautions. It does not represent a guarantee of any properties of the product.

The Safety Data Sheets for catalogue items are available at www.merckgroup.com
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