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Abstract

The aim of the present study is the use of the mineral clay of Tlemcen
as an adsorbent to remove organic pollutants from aqueous solution, to study
its adsorption capacity for methylene blue and Congo red dyes, and then to
investigate the factors affecting the adsorption capacity. After treating the
clay physically and chemically, the optimum values the independent
variables have been obtained. A temperature of 45°C, a contact time of 5
minutes and a mass of 50 mg. The mathematical model was confirmed. The
removal yield of both dyes was 98.94 and 79.84% for methylene blue and
Congo red, respectively. The modeling results showed that the Langmuir
isotherm is more suitable for describing the adsorption of methylene blue
with a slope coefficient of 0.9627. The results showed that the adsorption
kinetics follows the pseudo-second-order model with a regression coefficient
of 1. The thermodynamic modeling confirmed that the adsorption is physical,

endothermic and spontaneous.

Organic dyes
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Adsorption
+ RSM Optimization

Unpolluted water
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Fe203
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Mg0

Graphical Abstract

Clay minerals

Keywords : Mineral clay ; Adsorption ; Methylene blue ; Congo red ;

Thermo-Kinetic modeling ; Response Surface Methodology.
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4 70 30 1 1 6.83
5 60 40 1 1 6.83
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8 30 70 05 1 6.83
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Model 2600.40 9 288.93 4880.84 <0.0001 significant
A-Time 18.08 1 18.08 305.37 <0.0001
B-Temperature  0.0575 1 0.0575 0.9707 0.3573
C-Adsorbent 227252 1 2272.52 38388.92 <0.0001
A? 1.53 1 1.53 25.78 0.0014
B2 0.3441 1 0.3441 5.81 0.0467
C? 302.51 1 302.51 5110.20 <0.0001
AB 0.0040 1 0.0040 0.0668 0.8035
AC 2.08 1 2.08 35.06 0.0006
BC 0.3105 1 0.3105 5.24 0.0558
Residual 04144 7 0.0592

Lack of Fit 0.4144 3 0.1381
Pure Error 0.0000 4 0.0000

Cor Total 2600.81 16

55



s PN

zisall Giladll Lack of Fit
i A F —Value
Gl e il Uaall  Pure Error
Adlaiay) dagll P-Value
Dol aialy )l 23 saill 341 Sy 4l ) 4880.84 (o st 3l 723 saill F e e iy
Sy LS plia geall Conny F A &ndli yall daadl) o3 e Jani 5 940,01 dow Jasd llia | J giia
s 0.0001 o= J55 (A P-Value 4dlaial dagll jlie by ol )l 73 5l J 5 e YY)
LILin Y e il 13 Y siie imby )l 3 sall 5S¢ ANOVA I lee s LIV Jsaal)
0.05 ¢ il
iisall 1o 5 80 o 10,0500 o BBY) P-Value 3 i ¢ (LIV) dsaadl D& G o
D0 Aagedmdgeihag 35 C2 3B2 5 A2 5AC 5C 5By A s Alallods 3 degae
Ange Sl Al Ja 5580 0f G 0.1000 e S ol
: ) qualiill 2,2 TV
Shanyl sl 2TV Jgaall

Mean 25.53 Adjusted R? 0.9996
C.V. % 0.9531 Predicted R? 0.9975
Adeq Precision 199.2603

s A 8 R2= 09998 3 sail jlasiy) Jabea dad of aadl 2.V Jsaad) A (he o
e mbll Zasalll 58 sae e pad Ay 1 e
G of Cua € 0.9996 Usaal) R? aff o I 381555 0.9975 4 siall R? o of Jan gl v/

Zasaill dad (a0 A 5u5 0.9975 laady) debead Laiiall daiil) 0.2 0 S8 Gl Gy
ol sl 8 ol

56



s PN

0o 4l dum elm gl ) 5 liY) 4w Gaily (Adeq Precision) 48\l 48a) aia
Y 199.260 ALl Ly Aalall Al 5 Jgaall JUA (a4 o ST Aaail) (5585 o) puniaadl)
vanal) dialioa 8 JRl] 3 alll 138 A4 (K Cam ¢ Banlia 5 L3

: &ubgj! <Y alaal) 3.2.1V

ol lagall fp day Hll a3 288 ¢ pladll asaal S8 Jaatiuadl Design-Expert]2 gl il caua
:&5\ LASZ_J.\.aL;U Alalaay dlsiill C'_I'l)_.gi'.“\.olb ge welaall

s Aliiaial) @ padiall 3 jidiall addl) aladiialy 4l Adalaal) 1,3.2 IV
qe=1+21.39 - 1.50A - 0.0848B - 16.85C + 0.0314AB + 0.7203AC - 0.2786BC
+0.6021A%- 0.2859B?+ 8.48C*

Ame by el LY Jsa S5t Jaad 3 jadal) Jal gall Cm o Aalaall aladin oSy
Aadaiall Sy giuall 5 (1) = dal sl G Adladl Sl gl e 5ol ¢ ol i) JSG dale S (e
IS (ge Jalsall il 5300 20853 jitial) Aslaal) (0) = Ao gial) Sl gisall Gaa 55 o (-1) =
el sadl CMlalae 45 )lie
: Box-Behnken araaiy Jal goll @il ghnal) i) 2.3.2. TV

5ol da ot Juadyl o) (o s VT Aliise ol yaia 3G liie) a3 ¢ Agilall A )l
il e CeBe A ptlddll pam 8kl sl A1, T
Slaiely Axdadll 55 jddiall il siusall 3 jadall S padall ¢ Aaledl) S il 3,V Jsaadl 2 padls
.Box-Behnken axsis labaia

Ll sasa 5 3yl Jal g2l 3TV Jgan

Time

60 45 30 Temperature
150 100 50 Adsorbent dose

57



s PN

s Aliiecal) cl pciall dladl) ) aladicdy duilgdl) dalaal) 3.3,2 IV
qe=+89.75197 — 0.227163 Time + 0.143226 Temperature -1.011647
Adsorbent dose +0.000105Time * Temperature +0.000720 Time * Adsorbent
dose-0.000371Temperature * Adsorbent dose +0.001505Time -
0.001271Temperature? +0.003390 Adsorbent dose?
Lot o s et IS (e Aiee O sl AlatuYl 5l bl Jal gal) <3 dAalaall padis
Sl aaas 8 Aabeall o3 a2did W e arie JSIALLYT Cilas ) 5 Adedll ally il i)
Aiial) dagiy ey ¢ i) ol ¢ AV 10 O e JS il
e il el Blaa¥) g 55 and kel Jalsall im0 Aol latind ey
Aslaall 03 aladin) Aoy ¥ Jale JS ALY Cilaa gl A Gl sl a3 oy ale S (e
ablEl G5 Y5 Jale U8 laa s Clain Lgasaat b el Y Jale JSI ol ) apas)
i) dalise S ja A

58



s PN

(qe) 3 5ieal AuaSll dah siall will 5 Gy yadl) 2l 4TV J32a

Factor 1 Factor 2 Factor 3 Response
(Cpred)

1 5 30 100 23.3284 23.80471
2 5 45 150 14.6746 15.1125

3 45 60 100 20.1479 20.62802
4 45 45 50 44.8225 4533918
5 25 45 100 21.3905 21.86884
6 45 45 150 12.9093 13.54498
7 25 30 50 46.3166 46.4813

8 25 45 100 21.3905 21.86884
9 25 45 100 21.3905 21.86884
10 5 60 100 22.892 23.57254
11 25 30 150 12.8107 13.8036

12 25 60 50 46.9083 46.86863
13 25 60 150 12.288 13.07793
14 25 45 100 21.3905 21.86884
15 45 30 100 20.4586 20.73419
16 25 45 100 21.3905 21.86884
17 5 45 50 49.4689 49.7867

: pedddl) 3.1V

sl 53 J5Y) Cauaiall dpnilly g 3 4ad giall g 4y jail) 2l puia ad 5, TV5 saall eia s o
5 Agn il sl JS Sildad i) il 850858 08 Lla jedad Cua ¢ ) Dl by )l 23

59

Y Caaiall pa L Ll



e ni] PN

Predicted vs. Actual

>0 —e
10 _|
2
k=] 0|
£
[='
s
0 —4
10 _|
T T T
10 20 0 0 >0
Actual

5 iaall Faall dad siall d ol alll inia 5, TVE gl
Al a g l) Zisad 1.3.1V

Factor Coding: Actual

One Factor
qe (mg/g) 50 _| Warning! Factor involved in multiple interactions.
@ Design Points
— — — 95% (I Bands

X1 = C: Adsorbent dose
Actual Factors
A:Time = 25

B: Temperature = 45

30 _|

ge (mg/g)

50 70 90 110 130 150

C: Adsorbent dose (mg)

ALK AV 5 Fiaall salall dueS s Jinie 6, V5 suall

60



08l aad s el Culal) ABS AV 05 Yiaal) salal) AiaS juad Jaia 6, TV seall Jiad 45
Uslaall w31 53 allitl) Va5 ¢ $\&e]13.11 e I §\ide 46.37 (se 5 Jiaall Al
ST Aaly )l

qe (mg/g)

42

B: Temperature (°C)

36

3 15 25 35 45

A: Time (min)

—
—
—]

n §

5

qge (mg/g)

60
54
48
42

B: Temperature (°C)

6
. 30

A: Time (min)

30 adl A 5o g e 3l AV 5 Jiaal) Al <l pl a1 DG a7, TV B geall

61



s PN

Cus 550 pallda o s 5 3ieY) a3 AV 5 Fiaal) el il sbas¥) 48305 llaladall Jias o

Of ple JS& laadli Cua ¢ §\&le 23.09 Y §\ide 20.15 (0 5 iaal) dpal dad a

ST IV JSa 3 el LS L Clgmaia 35 pall Aa s )5 ey o Sletill il
S L sinna el ) ¢

150 ge (mg/g)
130
=)
£ 110
@
v
(=]
o
=
@
=
2
@ 90
<
(&)
70
50
5 15 25 35 45
A: Time (min)
>
E
&

A: Time (min)

C: Adsorbent dose (mg)

A 5 e 30 AV 5 Flaal) Al ) i) sl DG Jinia 8, TV guaall

62



s PN

Y a5 o sl Cpalall A ATV 8 Yiaal) ApaSll laial slag V1 AE0EN Clalad )l Jiad o
o3 Ao joail Cus ¢ 3 Fieall Apasll Gl ) (lag 33l el il o Ll v/
adle Jeasiall pdandl JS5 G855 G $\ae 49.4689112.288 (e Jaanall 3558 Y)
Oalall AES liads of Jaadl LS ¢ 5 jiaall saladl 4peS o s S8 dpaly )1 A83a) aa
dalaiall 8 Lalae ] el il ()5S ¢ Yiaal 3 jiaall 4pasll 0l ()5 pdlia 5355 5 sl
JSall 8 ol e jams Lo s (S Lo (813 ) Balal) 40aS 5 (g 3l L 0 5 A
81V

L)

150 ge (mg/qg)
130
2
= 1o
2
o
o
——
=
-7
2
2 9%
<
U
70
30 36 42 48 54 60
B: Temperature (°C)

63



s PN

50
40
—
30
)
=)
‘E 20 /
.
o
30
10
36
42

48 B: Temperature (*C)

50 20 — = 54

150 " 60

C: Adsorbent dose (mg)

AL 55 ) pall da o AV 3 Fiaal) dpeSll ol yaa) la¥) 336 Liaie 9, TV 3 seal)

Bl allda g sl cplall ABSAIY 0 5 Jiaall sl laial alag ) 45005 cllabadall Jici o
o sl cphall ABS Sliaiiy Lhd ol s Yeall 4l e oyl s of sl v
12,900 Jlaall 8 5 el 4pasll 4 il Cus ¢ Ay paall 3)) ad) Gl 3 Jae Jsha
LS 8 iaal) Lasll laaits ) 8 pdlaa (5255 Cpall ABS 8aly ) Of Cus ¢ §\ 1la 49.46 )

3 yiaall Al 5ol Ll (1 (5 gl (pudal) A1 g i 5 ) jall da o cuilS

64



il agdl) 23,1V

el Sl Sl Ly il 4l (e de senal gali ) &1 5Bl dadaill dlae gl
dalaill dae e 524l 32X 30 (Confirmation experiences) woladll sda ¢ oS5 Cua Lk jal
.‘ag.«.aﬂ‘ dalie Jlas EJ& :tf.ﬁha;‘ﬂ'l tb\.aﬁjl“}

T )
5 45 30 60
ATime = 5.24647 B:Temperature = 53.2852
T //T—
50 150 12.I288 49.4689
C:Adsorbent dose = 500162 qe = 49.4959

Desirability = 1.000
Solution 1 out of 100

Calfisall 3505 Bl adll alade 10, TV 5 sl

2l Ly Cun 10, TV sealls A sall oy 530 e (1 4l sl e & s
3 iae AaaS o liliant Cua 1 pde 2SUI & jai i jal | g\ade 49,4959 La a3 yiae 4uaSy
. §\&le 48.56567 W
£= | A adl Aadll - Aad siall el | sp 3llaall )
9%1.91 51 0.019 = A ol Lasdll /( Al Al — (e Ly 2l dadll)) = ol Undl
dalue z s i il o by )l 73 saill 368 05 Laa s Al e il 0 Lla jeday
1 bt abie laaii) da ) ae aranalll

65



G el el ilalae D el Jiall daaill 258 o Pesirability glusiuy! 4 )i
Oluaial) el ja) ey | ST o saal g dlaciny Bl o) il gioe s o oSy A Jlaay)
Y A gial) llatuY) 8 gl i 8 i Aliad) Ol sl il i dlag) (1) 208 sha
Jal sadl Sliie W) Gams 38 ae Jald Hlsaias] ST e Gaall (2) 5 dadil) il sl e Ui
121 (1965) Harrington 4w 535 3 J ¥ GluainY) didh 5 43 jie Calaaia) ai gy aSaiall

g Ealaall (8 Ll dlavias) Jal e Wlae T 38 23 5ail) (o Jaa g1 6.1V 5 el VA (40 o
Coll A (g 50 55 Ak D\al00 cubibaall G0 Bl (o) 5850 IS 55 ¢
4382 5.24647 538 e A (53.2852) 50 a da 2 ¢ (5l
2 VY gilad 4.1V
aall aaad g ¢ Al all ke (A MB dal Aty 50 51 ) el 58l et o ja) o
3 il 3 jiaall Lpall 1S 11TV JSEI inie Helal ¢ o gl cplall 51 5aaY) 308 ey
Ak MB
b S 3 5l 83 ) ga (s 3l Cplall @l gl 11, TV JSa niall DA (e Jaad o
b sl OIS Cus ¢ 3alall Al all Jlae 8 Lihaia 5 Liad g

y = 0,4684x + 1,352
R* = 0,9988

5 jiaall Ll e MB A (Aai) 3l 53l 11, TVE geal)

66



23155 a gl A 2 5TV

Y a5 3l ok o ¢ ) ey Aakail ppanl b aga ) FiaY! g slasia ()
a b5 Y ¥ olaa (e dpael) cllin Jslaall 8453155 3 jig 3 yieY) dpaS (p ABDall apaail)
Al g (CSadi s Calais 8 ¢ panigl) o gad SV a5 Y Al pall sda A aladia) o3 (Sl
1) el iy pandl
sowaxi ol a Mg 3 L 1.5.1V

bl daliae dohardy allyy 4kl galal ) i) il e jreaigh 3 ) all (6 e Chuay
Dl el L) il Aallae el AT ) el iy of (S Y 5 <l Jadl (e sas) 5 Ay LeleST
[4] -l ﬁdwbmﬁmﬂ de%\y%;yb.n uglnl'l‘_;c MB 4aual

Ce B 1 N Ce
(LIV) e B Qmax X K| Qmax

™
pLESEL N

C(ele) O 3V x5S il Cy

(ploa\ede) ) sl die B yiaall dpasll 22

e gl o gail Al ) 8l Qi sa K

(p)oa\ake) Al (gaaY 3 Jieall Apadae V) A0eSh A 1Q 1 ax

By f(Ce) = 8l bty y sl cn bl Gn Ky Qg o 3 o o
c 5.0V Jsall B leadli lgle Jiaaiall

il e RL ) sill dalas sl Juaail) Jale gy a3y

1
1 + KI x C,

(2.1V) Rl =

67



s PN

B
Y

-

L (poa\ile) (elae WV Ay 58 s 2 C

ol b e K

(0 <RL<1) Yol Jumie 5l all (g sbusie cilS 13 Lo ) RL A i
Jemia e 315 GV JRRL> 10 o8 1y v
hd A GTJBR =1 g8 v
1651 Jumie 35 ol J& 0 < RL <1 : o813 v

y =0.0108x + 0.0382
R? =0.9627

MB 2 i s a s 3l 12,1V 8 gall
s oiialaig 8 8 g5 2.5.1V

oilaie gt 5Ll Balall s (of 5 il saaa ) ieY) o (Rl a s ) o sy
7100 G5y \gindas Sy

G.IV) de = K¢ x CB

68



s PN

caad AL Aabad) JalSi

(4.1V) In@) = LK) + - x Ln(C)

e il asfise Jad g cplall e daa¥) 13y (Ln Ce ) S A (Ln qe) - Sl Sl
e 1
C(Ln Ky)aie Gudys (;)
DY) dsa e Tdsen /1 4ed Jaai —

981 2i3ka 3135l U 1 50 e/ el i —

/‘/-./..
y =0,2249x + 3,5981

R*=0,9195

MB d Uihai i a5l 13, TVS el

69



s PN

:08ad ol gl 3,51V
Slo pab z3sall s 101 ~daldl e ) iaall il o o Je il & 58 (Sad 23 sad addivg
L) (5Sy OERY) 138 G JAlail A 5 o Lidad CAHAT ) Y1 5l o

T ) il (3laty a3 -
Ll il oy Jelis -

1 Y8 Temkin Aalaa s
(>1IV) Qe = B Ln(Kr) + B Ln(Ce)
: Wl
_ K
by
. (J/mol) 3 ieY! 5l s Gl i : B

-

(k°)298 xie )l allds 0 T

. (J/mol. k8.314)adball < jlall «ulé - R

. (J/mol) ) 51 8 yas Blaie Temkin <ub : by
(L/g) Adal,Aila aadY @8l sall o315l 2l 2 Koy
. InCe o qe bl (e U] Cal il 038 2aa3 o3y

70



y =0.0718x - 2.3986
R?=0.9148

MB- (Sasi o s 30 14.TV3 gl
3\.1}.&;40.“ KT JKL JKF_‘:LJJJJ.“ HH'I énz..l}um.“ 3_)‘);.“ (é_jl.uﬁn &L!LAIMHEJ_};&(:S&

50V dsaall A sl e

MB Zasal Yl a5 #2051V Jgaadl)

Qumax 92.59 ‘
K1 0.2827
Ry, 0.003
R? 0.9627
K 97.8064
ng 4.446
R? 0.9195
Kr -90.79
br 34.50
B 0.0718
R? 0.9148

71



s PN

N 5 b (e O kAl Y alaal) ge Jsaal b lele Jeaniall i) dbae J3A (h o

R2 lalaall 1 5 3 5 jpan b o U 3] ety 31 55eY) o g 3l o gy (Sai 5 el ¢
Jalaal L 55 ¢ MB dssa 8 92.59 3 4 ghse Qpay razae ) 1 3y drs CilS g

Jade Sl AW Gl 45 0.003= Ry : 0¥ Ry, Jusdll

s A al) dadadl) 6.1V

_|12|g__LLal'l‘_?\cy\ﬂ\&y&g\ﬁ&ﬁﬂﬂ@hﬂa!@iﬁpcﬁh&ima;ﬁ v
Lea e 5 s sl Gl e cpliiall (5 31 Aral 1 3iaY) e el il Al 0w v
¢ sl Ans Al ) ey il s A8 all Aadadl)l JMA (e G el il Gasd a1 v

5 FeY) e ASaalinn el (laguanl) J21 JLEEY) 5 Z) 40 25

s o) A 4l e A8 al) zlsad 1.6.TV

5 el el (i 3 gn canliis £ oo 3 (8 S 5eY Came (o 25l Vi (b m 58] 355

SR SU )5y 585 ¢ a3l S 85 Fial g lia s g 035 i

O LUS iy ¢ e eV allall dasia s 53 23 saill (ga S5V ) el Jaee ol L) &5

(6.IV)

s Sulls

t
L = K; X (qe—qp

e

- (ploa\de) DLl e al IS8T 5l sl die 3 Jiaal) 4uesll : g
(AR e (e 0 t

(P a\ele) Gl 2ie 8 Sieal) sl 1,

81 38 A ol e ) el Ao cull (K

72



s PN

;E\jgl.ml'l Adaladll dn& ﬁ

(7.1V) Ln(ge—qy) = Ln(qe) — ki X t

y =-0,0907x - 1,936
R?=10,2386

MB < As¥) aud da jall e (Soall 23 saill 15TV 8 guall
s Al dpd 4N e A8 a)) i gad 2.6.TV

¢ 1141 5) 33y dilae (_; Jelaill L;AAJ.“ L;ﬂf\l'l il pasty CJJA.I.“ 1 gadas T
115 5,00 6%l i g

t
8.IV) d—‘i K, (qe — qr)*

E
i
. -

(AR s\ a) Al 4 A ) ) eyl de ju il K

(oa\ade )l (e ol ya OS5l i 8 Saall duasl ¢ g

73



;Mi&ﬁd@\@mﬁ"dﬁ@\m

©.IV) 1 1 t
qr K2qe Je
_)};ACAC_ELQS}J;\A.\'I&_‘LN;UAthﬂ\@u}qeﬂijw1z\gasmﬁ_\aﬁusq

LoV ANt/ iae (B sl il

y =0,0201x - 4E-05
R =1

MB 40l 48 da all (e (Soall 7351 16.TV sl

O Boke 88 M8 de jull Cull aaai 5 ghad il ) e Al and da all 23 gad adling o
) Fiaal) G il s SV ol o) AS i A (e $81SE (6 B ey SlaasS ) )

sh Al da ol s 23 sl G a6, TV saadl L lgle Juasiall il A (e o
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(sl alall e MB disal 13 Calio 2000 4nd da 50l e (Soall 23 gall (8 130
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s Al 4 da ) g Y1 And da ) (e ad sadl EDa Cleleal) 6.1V Jgaad)

qe K] R2 qe K2 R2
BM 49.836 0.0907 0.2386 49.836 -501.645 1

stal) LY zisad 3,61V

Gy el LY 73 sal aladindy TS pall il Julas o3 Lasy) 4 sass dal o
Aalaally aaual) Jals LI (S aldl el a5y Le Wle 1191 ((Webber and Morris)
Al
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JUItEN
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S 3L 8Ll pl385ls ) 55aY) G e a1 RIS 31 55eY1 Al o il 581 (S
TG ) 8 LGy e ey &l slad &0
el S il sy LYl (50 e Y 105 e L85 ol 1Y) R ) 15l

(111v) @ = Ka X 95 + G
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- (ploa\de) Aoaadl Ailall claws pe 5,88 any G
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o3 & )YV A of ) 13a jefy (el Gped sa s 17, TV IS0 OB (e aadl o
e 15y b sl 5l ey 8 shad J5W) all Jiay (yigha 8 L aSail) o5 Al
A Y 8 ghadll Jia All 5 ¢ A0 8 phadlly 45 )lie day o Lgine 5S35 (o JA) mhaudl
) ey Ay
i) G € A0 ey s S aied CalS 138 Laall dilall il ) C Aed el o
o Clapaad) Jada JLESY) 3ok e 1Y) Adae J aSaill 3 Mdie Llad (09 i g
JIVU saall b dadlall g $laal) ) i o= f{tes) sinial) dae 0 Clalaall ) i) a3
Lol JLERY) 3 gad Jal g2 a8 7TV Jgaad)

BM 0.30337 48.101 0.5704
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y =-80,175x + 4,3717

R?=0,9259

MB ) eY) 48alin e 55 18,1V, gl

Adlide s ) » Do o vie MB dsall el 4Salin e yill Jal 521l 8TV Jgaal)

-10.27 300.95
-10.3499 303.15
-10.5316 308.15
BM 36.34 144.98
-10.7133 313.15
-10.895 318.15
-11.0767 323.15
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G Arnal duaally 400 38 daph 535 Al ) JEeY) O Al sl dndaill il cuyedal v
A1 300.95 Aaall -10.27 (st Al 55 adl A8Uall Adlud) Aagdll jliiely (il

sl el 31 55eY) o (A Jse \D s 5LS 144,98 ey Ao sall ISV i v/

520 ) Ciaall (3 Aaanal RIS J 50\J 5 5LS 36,34 (o5 530 A sl Al i v/
Ledali)) Jainy (g2l g (g paall allaill CligSa (8 agill g i) ade (5 giun
53l sl el ks i Jal (55 b il el
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s dadaly ) daladll 8.1V

: Aany) Jiail] 8.1V

ANOVA il Qlasi 9,1V J gaad)

Model 1654.15 9 183.79 3327.65 <0.0001  significant
A-Time 3.96 1 3.96 71.76 <0.0001
B-Temperature 13.20 1 13.20 238.99 < 0.0001

—

C-Adsorbent dose 1427.09 1427.09 25837.94 < (0.0001

AB 1.01 1 1.01 18.32 0.0037
AC 0.2335 1 0.2335 4.23 0.0788
BC 0.5729 1 0.5729 10.37 0.0146
A? 3.39 1 3.39 61.40 0.0001
B2 2.34 1 2.34 42.40 0.0003
C? 200.94 1 200.94 3638.17 <0.0001
Residual 0.3866 7 0.0552

Lack of Fit 0.3866 3 0.1289

Pure Error 0.0000 4 0.0000

Cor Total 1654.53 16

zsaill 4 Wadll Lack of Fit

M dad  F —Value

sl (e ) Uaall Pure Error
Adlaiay) daal) P-Value
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iy a3 sl 321 (S il ) 3327.65 (5 sbash il 3 suill F e i judy v/
LS glia guaal) Cuny F 14 JA\MHM‘__‘_\:JMU\%OOIWMJM . 58
oe J8 Al P-Value Adliay) dadl) Hliely by )il #3seill J58 e SV (S
Y e (oalb i 23 5aill 558 ¢ ANOVA A alas s 10,1V 52 s 0.0001
0.05 (e i dpllaiay) aiagd il 13

inall b5 80 G Y 0.0500 (e JEY) P-Value 4ad el (10 IV) dsaall A 0w v
e Aage gl gaidag 38 C2 3 B2 5 A2 5AC 5C s By A i Alladl oda 3 G
Aage ol Alisall Jag a8 O (A 0.1000 (e 1SV adl

: baay) il 2.8.1V

han) sl 10TV Jgaad)

Mean 20.97 Adjusted R? 0.9995
CV.% 1.12 Predicted R? 0.9963
Adeq Precision 167.5855

laa 4 8 R2=0.9998 73 saill Janiy) Jales G o a3 100V 52l BA e v/
bl Z3saill Jod Gae e s (Al 1 (e
GUAN O Cua € 0.9963 Uaaal) R? o ae lan (331 55 (0.9995 4 siall R2 aié o aa o} v/
Zisaill A sae A 085 0.9975 lasi¥) deledd Lagiiall Al 0.2 (o JB i)
ol sl L,.,-‘a1-u3‘
O Omaaisal) (e 43l s eliia gazal) 1 3 5LEY) das ity (Adeq Precision) 48l 48al i
dolia s L8 (N1167.586 Aald) Ly Acalal) Al 5l Jsaal) NS (e 4 e ST Al () 65
el Aalioe & JEI 3 galll 138 aladin) Sy Cus ¢
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D18l e oy I a3 088 ¢ el aseal 8 Jeaieddl Design-Expert]2 zebi ) cous
:&M@@QJMJMM'I tb'l_)..;é."m]'l_’ ge liall ‘9_\:1_)3:1.“

s Aliioial) cl psiall 3 jidial) adlll aladily Ayilgdl Adaall 1.3.8.1V
qe =+17.65-0.7039A - 1.28B -13.36C - 0.50030AB + 0.2416AC + 0.3785BC
+0.8974A%- B>+ 6.91C?

e Gy glasal LlainY) Jsa Gl 5t Jand 3 jadiall Jal sall Cus (e dalaal) aladin) (Say
Aadiiall b gieall 5 (1) = Jal sl e lladl Db gl e i ol ¢ ol i) JSG ale S (e
A (e il sall il ) 2aa 3 il Asladll (0) = A siall il gisal) Saa 53 2 (<1) =
el sall blalae 45 jlia
: Box-Behnken praaiy Jal goll Gy ghsall i) 2.3.8.1V

5ol adl A o t Juady) ey oo s Y1 Alitlse <) i GO e ) a3 ¢ Aglladl A 0l b
il e CeB e A sddill pam 35kal) Salall A1S 5 T
Sliely Agledll g5 jadiall <l ginsall 53 jaiall il paiall ¢ Aladll <l yiall 11,1V 52l 8 pasls
Box-Behnken axesis Jabhis

Ll e 5 30kl Jal gl 11 TV g2

45 25 5 Time A
60 45 30 Temperature B
150 100 50 Adsorbent dose C

82



s PN

s Aliiocal) cl paiiall Ayladl) adl) aladiicdy dilgdl) Adalaal) 3,3.8.1V
qe = +72.4053 - 0.096092Time + 0.204142 Temperature - 0.848533
Adsorbent dose - 0.001677 Time * Temperature + 0.000242Time * Adsorbent
dose + 0.000505 Temperature * Adsorbent dose + 0.002244 Time? - 0.003315
Temperature? + 0.002763 Adsorbent dose?
Lot o s et IS (e Aime Gl el Dl YU 5l Aladll Jal gal) ) sl aadius
Sl aaas 8 Aabeall o3 a2 W Jiiie arie JSIALLYT Cilas ) 5 Adedll ally il i)
Aiia) Ay ey ¢ i) ol ¢ AV 10 O e JS il
e il el Alaa¥) g 505 Jand ladl) Jal sl im0 Alslaall 21350 (S
Aslaall 03 aladin) Aoy ¥ Jale JS ALY Cilaa gl A Gl sl a3 oy ale S (e
ablEl G5 Y5 Jale U8 laa s Clain Lgasaat b el Y Jale JSI ol ) apas)

preaill dalie S je A
(qe) B rianl) Sl 4ad siall ol 5 Ay yoll sl 12,1V g2
Factor1 Factor2 Factor3 Response
(A) (B) (&)
1 5 30 100 19.4231 19.28294
2 45 150 12.4359 12.55502
3 45 60 100 15.1701 15.30767
4 45 45 50 37.9882 37.86454
5 25 45 100 17.6479 17.64668
6 45 45 150 11.4645 11.63274
7 25 30 50 38.5207 38.82945
8 25 45 100 17.6479 17.64668
9 25 45 100 17.6479 17.64668
10 5 60 100 17.537 17.72015
11 25 30 150 11.3462 11.35615
12 25 60 50 35.5178 35.50296
13 25 60 150 9.857 9.54466
14 25 45 100 17.6479 17.64668
15 45 30 100 19.068 18.88286
16 25 45 100 17.6479 17.64668
17 5 45 50 39.926 39.75482
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sAaibal) o gel) 1.9, TV

Factor Coding: Actual

One Factor
qe (mg/g) 40 _| Warning! Factor involved in multiple interactions.
@ Design Points
— = = 95% CI Bands
X1 = C: Adsorbent dose
30 _|
Actual Factors
A: Time = 25
B: Temperature = 45
)
g =
@
o
10 _|
o o

I I I I I I
50 70 90 110 130 150

C: Adsorbent dose (mg)

ALl AIV o 5 jlaall alal) 4AaeS jued  Jaie 20,IVEsal)

LU Cua Jlall cpdall AWK A1V 3 yiaall 3alall A0S 25 (e 20_IV'5J‘};A.“ Jiad o
e G5 Gl 1385 g\ 11,19 e ) ¢ \ke 38.24 (3a 5 Shadll 2aa) il
(5.1 ol )
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ge (mg/g)

48

42

B: Temperature (°C)

36

5 15 25 35 45

A: Time (min)

qe (mg/g)

15

5 5 A: Time (min)
4 . 35

B: Temperature (°C)

Bl all Aa 53 s Cpe U A1V B Fiaal) peSl) il yurdl al) 3N Jiaie 21,V sl

86



Cun 3o pall A a3 ey e ) AV s el Al jladal alag¥ ) ASNE clalad ) Jiai o

O ple U Baad G ¢ $\3de19.42 ) $\ade 15,17 (30 8 ieall 4paSll A s

ZIIVo_)_}.a.“ _)ﬁ.):dLASL\.\uJL-L\MDJ‘)AM%JJ}J‘JMY‘LJAJUJJ&DM‘JMM‘
JASIL G siase al whandl) G

150 ge (mg/g)
130
=
E 110
=
=]
E=
@
=
2 %0
<
(]
70
50
B 15 25 35 as
A: Time (min)
40
N
30 k\
N
=
2
E 10

o0 e A: Time (min)

C: Adsorbent dose (mg)

AL 5y 31 ATV 3 Flaal) dpaSll il ya) a1 DG e 22,1V gual)

87



Y a5 o sl Cpalall A ATV 8 Yiaal) ApaSll laial slag V1 AE0EN Clalad )l Jiad o

s28 dad i Cua o3 aal) el glall ) lags 82l Gl Ll o B

agle Joaniall pmhandl <5 (381 53 Cam £\ada 393.92 N 11,4600 Jiaall 85 ,aY)

Oalall AES liads of Jaadl WS ¢ 3 jiaall solad) dpeS e i ) dpaly ) A8l ae

dahiall A Lelae ] Jlelill yull 0 5S¢ Yiaa) 3 Flaal) 40aSl 824 5 )5 pSle 5255 (5 53l

o bl die e Lo s S Lo B 3Ll salad) deS 5 ) e 0SS
22.1Vs ) seall

150 qe (mg/q)
130
©
E 110
2
o
o
E
-]
=
g
<
U
70
50
30 36 42 48 54 60
B: Temperature (°C)

88



qe (mg/g)

C: Adsorbent dose (mg)

AL 55 ) jall da ) AV 3 Fiaal) dpeSll ol yaa) la¥) 336 Lisie 23,1V seal)

Bolallda 50 sl cpdal) ABS ATV a5 Jiaal) ApaSll laiad alay V1 4500 clladadiall Jiai o
e sl cphall ABS Sliaiiy Lhad ol 3 5 Yleall 4l o oyl s o Jaadl
9.850 Jlaall (85 5iiall ApaSll dad i Cua ¢ Ay yaall 3 adl Sl jy Jae Jshb
LalS 5 Fiaal) 4aaSl) lali ) 5 pile (g2 55 cpdall A€ 3aly ) of am ¢ ¢\ &le 38,52 )

3 yiaal) Al ol Ll (81 5 ool ) A1 g dadiia ) jall A 0 cilS

s AKaliia ga il Aadail 101V
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y =-10,297x + 0,7886
R?=0,8723

CR 31 a¥) 3aina 3o 5 24 IVl

Adlida 8 ) s Sl 52 2 CR Giea 1 5iaY DSali ga il ol sall 13,1V g2

-1.87775 299.75
-1.90002 303.15
CR 6.55 85.609 -1.93277 308.15
-1.96552 313.15
-1.99827 318.15
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"Tailor made reagents”
CHEM-LAB NV

Industriezone “De Arend” 2
B-8210 ZEDELGEM - BELGIUM
Tel.: (32)-50-288320

Fax.: (32)-50-782654

FICHE DE SECURITE

1. Identification du produit / origine et firme.

1.1 Identificateur de produit
Code produit CL06.1315
Nom du produit  Bleu de méthyléne

Numéro Aucun numéro d'enregistrement disponible pour cette substance car la substance ou son

d'Enregistrement utilisation sont dispensées d'enregistrement selon I'article 2 de la réglementation REACH

REACH (EC) N° 1907/20086, le tonnage annuel ne nécessite aucun enregistrement ou
I'enregistrement est prévu pour un délai utltérieur.

No. CAS 61-73-4

1.2 Utilisations identifiées pertinentes de la substance ou du mélange et utilisations déconseillées
Utilisations identifiées: Réactif pour analyses
Conformément aux conditions décrites dans I'annexe de cette fiche techni que de sécurité.
1.3 Informations données par CHEM-LAB NV service produits.
Service responsable: e-mail: info@chem-lab.be
1.4 N° d'urgence: 00 (32) 50.28.83.20

2. Identification des dangers.
2.1 Classification de la substance ou du mélange (EG 1272/2008)
Toxicité aigué, Oral , Categorie 4, H302
Pour le texte complet des Phrases-H mentionnées dans ce Section, voir Section 16
Pour le texte complet des phrases-R mentionnées dans cet article, voir Section 16
2.2 GHS-Ecriture de labels

GHS-Ecriture de labels Etiquetage (REGELMENT (CE) No 1272/2008) (EG 1272/2008)
Pictogrammes de danger:

Mention d'avertissement:
AVERTISSEMENT

Mentions de danger:
H302 Nocif en cas d'ingestion.

Etiquetage réduit
Pictogrammes de danger:

&
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Mention d'avertissement:
AVERTISSEMENT

3. Composition / Informations des composants.

3.1 Substance

No. CAS 61-73-4
No.-C 200-515-2
Formule C16H18CIN3S.xH20
. Classification (REGLEMENT (CE) No
Composant Cas-No. Concentration 1272/2008)
Bleu de méthyléne 61-73-4 96 -101% Acute Tox. (oral) 4 (H302)
C16H18CIN3S.xH20
(x =2-3)
Composant Numéro Reach

Pour le texte complet des phrases-H mentionnées dans cet article, voir Section 16.

3.2 Mélange
Non applicable

4. Mesures de premiers soins.
4.1 Description des premiers secours
Conseils généraux
Secouristes : prendre des précautions personnelles !
En cas d'inhalation: Faire respirer de I'air frais.
Contact avec la peau: Laver abondamment a |'eau. Enlever les vétements souillés.
Contact avec les yeux: Rincer abondamment a I'eau en maintenant les paupieres écartées.

En cas d'ingestion: Ne jamais rien faire avaler a une personne inconsciente. Faire boire beaucoup d'eau,
provoquer le vomissement. Consulter un médecin.

4.2 Principaux symptémes et effets, aigus et différés

Les principaux symptomes aigus et retardés sont décrits dans I'étiquetage (voir section 2.2) et/ou dans la
section 11.

4.3 Indication des éventuels soins médicaux immédiats et traitements particuliers nécessaires

Pas d'information disponible

5. Mesures anti-incendie.

5.1 Moyens d'extinction appropriés
Moyens d'extinction appropriés
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Utiliser du dioxyde de carbone ou matériel d’extinction sec.
Moyens d'extinction inappropriés
Eviter la pénétration des eaux d'extinction dans les eaux superficielles ou la nappe phréatique.

5.2 Dangers particuliers résultant de la substance ou du mélange
Combustible. Vapeurs plus lourdes que |'air. La formation de mélanges explosibles avec I'air peut se produire
des les températures normales. En cas d'incendie, risque de formation de gaz de combustion ou de vapeurs
dangereuses.

5.3 Conseils aux pompiers
Présence dans la zone de danger uniquement avec un appareil respiratoire autonome. Pour éviter le contact
avec la peau respecter une distance de sécurité et porter des vétements de protection appropriés.

5.4 Information supplémentaire
Pas d'information disponible

6. Mesures de précaution en cas d'accident.

6.1 Précautions individuelles, équipement de protection et procédures d'urgence
Eviter le contact avec la substance. Eviter la formation de poussiére, ne pas inhaler les poussiéres. Veiller a
I'arrivée d'air frais dans les locaux fermés.
Equipement de protection, voir section 8.

6.2 Précautions pour la protection de I'environnement
Ne pas rejeter a I'égout.

6.3 Méthodes et matériel de confinement et de nettoyage
Récupérer a |'état sec. Acheminer vers I'élimination. Nettoyer.

6.4 Référence a d'autres sections
Indications concernant le traitement des déchets, voir section 13.

7. Manipulation et stockage.

7.1 Précautions a prendre pour une manipulation sans danger
Pas de précaution particuliere. Manipuler ce produit avec les précautions d'usage pour un produit chimique.
Précautions voir section 2.2

7.2 Conditions nécessaires pour assurer la sécurité du stockage, tenant compte d'éventuelles incompatibilités

Bien fermé dans un endroit sec.
Température de stockage recommandée voir sur |'étiquette du produit.

7.3 Utilisation(s) finale(s) particuliiére(s)
Aucune utilisation spécifique prévue a |"exception de celles mentionnées a la section 1.2.

8. Protection d'exposition - Protection individuelle.

8.1 Parameétres de contrble
8.2 Contrdles de I'exposition

Mesures d'ordre technique

Choisir les moyens de protection individuelle en raison de la concentration et de la quantité des substances
dangereuses et du lieu de travail. S' informer auprés du fournisseur sur la résistance chimique des moyens de
protection.

Voir section 7.1
Mesures de protection individuelle
Enlever immédiatement tout vétement souillé. Protection préventive de la peau. Se laver les mains et le visage

apres le travail. Ne pas manger et ne pas boire sur le lieu de travail. Travailler sous une hotte. Ne pas inhaler la
substance.
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Protections respiratoires

Nécessaire en cas de formation de poussieres.

L'entrepreneur doit s'assurer que la maintenance, le nettoyage et le contrdle des dispositifs de protection
respiratoire sont exécutés conformément aux instructions du fabricant. Ces mesures doivent étre correctement
documentées.

Protection oculaire
Nécessaire(s).

Protection des mains
Nécessaire(s).

Protection corporelle
Nécessaire(s).

Contréles d'exposition liés a la protection de I'environnement
Ne pas rejeter a I'égout.

9. Propriétés physiques et chimiques.

9.1 Informations sur les propriétés physiques et chimiques essentielles
Aspect
Forme:
Couleur:
Odeur:
Changements d'état physique
Point de fusion: +180°C
Point d'ébullition: -

Point d'éclair: -

Température d'autoinflammation: -

Poids moléculaire: 319.86 g/mol
Densité: 0,500 g/cm3
Valeur pH: pH + 3 (10 g/l sol.)
Solubilité dans I'eau: 50 g/l

Limites d'explosivité:
9.2 Autres données
Pas d'information disponible.

10. Stabilité et réactivité.

10.1 Réactivité
Voir section 10.3

10.2 Stabilité chimique
Pas d'information disponible.

10.3 Possibilité de réactions dangereuses
Aucune réaction dangereuse n’est prévue lorsque le produit est utilisé conformement.

10.4 Conditions a éviter
Pas d'information disponible.

10.5 Matiéres incompatibles
Pas d'information disponible.
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10.6 Produits de décomposition dangereux
Pas d'information disponible.

11. Informations toxicologiques.

11.1 Informations sur les effets toxicologiques

Toxicité aigué par voie orale
LD50 orl. rat 1180 mg/kg

Toxicité aigué par inhalation
Pas d'information disponible.

Toxicité aigué par voie cutanée
Pas d'information disponible.

Irritation de la peau
Pas d'information disponible.

Irritation des yeux
Pas d'information disponible.

Sensibilisation
Pas d'information disponible.

Mutagénicité sur les cellules germinales
Pas d'information disponible.

Cancérogénicité
Pas d'information disponible.

Toxicité pour la réproduction
Pas d'information disponible.

Tératogénicité
Pas d'information disponible.

Toxicité spécifique pour certains organes cibles - exposition unique
Pas d'information disponible.

Toxicité spécifique pour certains organes cibles - exposition répétée
Pas d'information disponible.

Danger par aspiration
Pas d'information disponible.

11.2 Information supplémentaire
Pas d'information disponible.
Information supplémentaire:
A manipuler conformément aux bonnen pratiques d'hygiéne industrielle et aux consignes de sécurité..

12. Informations écologiques.

12.1 Toxicité
Pas d'information disponible.
12.2 Persistance et dégradabilité
Pas d'information disponible.

12.3 Potentiel de bioaccumulation
Pas d'information disponible.

12.4 Mobilité dans le sol
Pas d'information disponible.
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12.5 Résultats des évaluations PBT et vPvB
Pas d'information disponible.

12.6 Autres effets néfastes

Ne pas évacuer dans les eaux naturelles, les eaux d'égout ou le sol!

13. Méthodes de désactivation des résidus.

Produit: Les produits chimiques doivent &tre éliminés en accord avec les réglementations nationales. Emballage: Les
emballages des produits Chem-Lab doivent étre éliminés selon les réglementations spécifiques en vigueur dans
chague pays ou doivent étre éliminés a travers un circuit de reprise d'emballages.

14. Indications de transport .

Transport par route (ADR/RID)

14.1 Numéro ONU

14.2 Nom d'expédition des Nations unies
14.3 Classe

14.4 Groupe d'emballage

14.5 Dangereux pour I'environnement

14.6 Précautions particuliéres a prendre par
l'utilisateur

Code de restriction en tunnels

Transport par voies d'eau intérieures (ADN)
Non pertinent

Transport aérien (IATA)

14.1 Numéro ONU

14.2 Nom d'expédition des Nations unies
14.3 Classe

14.4 Groupe d'emballage

14.5 Dangereux pour |'environnement

14.6 Précautions particuliéres a prendre par
l'utilisateur

Transport maritime (IMDG)

14.1 Numéro ONU

14.2 Nom d'expédition des Nations unies
14.3 Classe

14.4 Groupe d'emballage

14.5 Dangereux pour I'environnement

14.6 Précautions particuliéres a prendre par
l'utilisateur

UN

non

UN

non

UN

non

14.7 Transport en vrac conformément a I'annexe Il de la code MARPOL 73/78 et au recueil IBC

Non pertinent

15. Informations légales.

15.1 Réglementations/législation particuliéres a la substance ou au mélange en matiére de sécurité, de santé et

d'environnement

Aucune évaluation de la sécurité chimigue n'est réalisée pour ce produit.

15.2 Evaluation de la sécurité chimique

Aucune évaluation de la sécurité chimigue n'est réalisée pour ce produit.

16. Autres informations.
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Il faut tenir compte du fait que ce document reproduit les informations et recommandations connues au moment de la
rédaction pour I'édification de vos connaissances, informations et avis. Bien que le plus grand soin ait été accordé a la
rédaction de ce texte, |'éditeur ne peut étre tenu responsable en cas de dégats résultant d'une erreur possible dans

cette publication.

Texte complet des Phrases-H citées dans les sections 2 et 3.

H302 Nocif en cas d'ingestion.
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Safety data sheet
According to 1907/2006/EC (REACH), 2015/830/EU

BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY
40305

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING

1.1

1.2

1.3

1.4

Product identifier: BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY

40305

C.l.Direct Red 28
CAS: 573-58-0
EC: 209-358-4
Index: 611-027-00-8
REACH: Non-applicable

Relevant identified uses of the substance or mixture and uses advised against:
Relevant uses: Laboratory. For professional user only.

Uses advised against: All uses not specified in this section or in section 7.3

Details of the supplier of the safety data sheet:

SAS BIOCHEM CHEMOPHARMA FRANCE
82 Avenue du 85e de ligne

58200 COSNE SUR LOIRE - FRANCE
Phone.: +33386272496
admin@biochemopharma.fr
www.biochemopharma.fr

Emergency telephone number: ORFILA (INRS) +33.1.45.42.59.59

21

2.2

23

SECTION 2: HAZARDS IDENTIFICATION

Classification of the substance or mixture:

CLP Regulation (EC) No 1272/2008:

Classification of this product has been carried out in accordance with CLP Regulation (EC) No 1272/2008.
Carc. 1B: Carcinogenicity, Category 1B, H350

Repr. 2: Reproductive toxicity, Category 2, H361d

Label elements:

CLP Regulation (EC) No 1272/2008:

Danger

Hazard statements:

Carc. 1B: H350 - May cause cancer

Repr. 2: H361d - Suspected of damaging the unborn child.

Precautionary statements:

P201: Obtain special instructions before use

P202: Do not handle until all safety precautions have been read and understood
P280: Wear protective gloves/protective clothing/eye protection/face protection
P308+P313: IF exposed or concerned: Get medical advice/attention

P405: Store locked up

P501: Dispose of contents/container in accordance with regulations on hazardous waste or packaging and packaging waste
respectively

Additional Labelling (Annex XVII, REACH):

Restricted to professional users
Other hazards:
Product fails to meet PBT/vPvB criteria

341

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

Substance:
Chemical description: Chemical substance

- CONTINUED ON NEXT PAGE -
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Safety data sheet
According to 1907/2006/EC (REACH), 2015/830/EU

BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY
40305

a |

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS (continued)

3.2

Components:
In accordance with Annex Il of Regulation (EC) No 1907/2006 (point 3), the product contains:

Identification Chemical name/Classification Concentration

CAS:  B673-58-0 C.l.Direct Red 28 ATP CLPOO
EC: 209-358-4 -
Index: 611-027-00-8

REACHNon-applicable Regulation 1272/2008 |Care. 1B: H350; Repr. 2: H361d - Danger @

To obtain more information on the hazards of the substances consult sections 8, 11, 12, 15 and 16.
Mixture:

Non-applicable

4.1

4.2

4.3

SECTION 4: FIRST AID MEASURES

Description of first aid measures:

The symptoms resulting from intoxication can appear after exposure, therefore, in case of doubt, seek medical attention for direct
exposure to the chemical product or persistent discomfort, showing the SDS of this product.

By inhalation:

This product does not contain substances classified as hazardous for inhalation, however, in case of symptoms of intoxication
remove the person affected from the exposure area and provide with fresh air. Seek medical attention if the symptoms get worse
or persist.

By skin contact:

In case of contact it is recommended to clean the affected area thoroughly with water and neutral soap. In case of changes to the
skin (stinging, redness, rashes, blisters,...), seek medical advice with this Safety data Sheet

By eye contact:

This product does not contain substances classified as hazardous for eye contact. Rinse eyes thoroughly for at least 15 minutes
with lukewarm water, ensuring that the person affected does not rub or close their eyes.

By ingestion/aspiration:

In case of consumption, seek immediate medical assistance showing the SDS for the product.
Most important symptoms and effects, both acute and delayed:

Acute and delayed effects are indicated in sections 2 and 11.

Indication of any immediate medical attention and special treatment needed:
Non-applicable

5.1

5.2

5.3

SECTION 5: FIREFIGHTING MEASURES

Extinguishing media:

Product is non-flammable under normal conditions of storage, handling and use. In the case of combustion as a result of improper
handling, storage or use preferably use polyvalent powder extinguishers (ABC powder), in accordance with the Regulation on fire
protection systems. IT IS NOT RECOMMENDED to use tap water as an extinguishing agent.

Special hazards arising from the substance or mixture:

As a result of combustion or thermal decomposition reactive sub-products are created that can become highly toxic and,
consequently, can present a serious health risk.

Advice for firefighters:

Depending on the magnitude of the fire it may be necessary to use full protective clothing and self-contained breathing apparatus
(SCBA). Minimum emergency facilities and equipment should be available (fire blankets, portable first aid kit,...) in accordance
with Directive 89/654/EC.

Additional provisions:

Act in accordance with the Internal Emergency Plan and the Information Sheets on actions to take after an accident or other
emergencies. Eliminate all sources of ignition. In case of fire, cool the storage containers and tanks for products susceptible to
combustion, explosion or BLEVE as a result of high temperatures. Avoid spillage of the products used to extinguish the fire into an
agueous medium.

SECTION 6: ACCIDENTAL RELEASE MEASURES

- CONTINUED ON NEXT PAGE -
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Safety data sheet
According to 1907/2006/EC (REACH), 2015/830/EU

BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY
40305

a |

SECTION 6: ACCIDENTAL RELEASE MEASURES (continued)

6.1

6.2

Personal precautions, protective equipment and emergency procedures:

Sweep up and shovel product or collect by other means and place in container for reuse (preferred) or disposal
Environmental precautions:

This product is not classified as hazardous to the environment. Keep product away from drains, surface and ground water.
Methods and material for containment and cleaning up:

It is recommended:

Sweep up and shovel product or collect by other means and place in container for reuse (preferred) or disposal
Reference to other sections:

See sections 8 and 13.

7.1

SECTION 7: HANDLING AND STORAGE

Precautions for safe handling:
A.- Precautions for safe manipulation

Comply with the current legislation concerning the prevention of industrial risks. Keep containers hermetically sealed. Control
spills and residues, destroying them with safe methods (section 6). Avoid leakages from the container. Maintain order and
cleanliness where dangerous products are used.

B.- Technical recommendations for the prevention of fires and explosions
Due to its non-flammable nature, the product does not present a fire risk under normal conditions of storage, handling and
use.

C.- Technical recommendations to prevent ergonomic and toxicological risks
PREGNANT WOMEN SHOULD NOT BE EXPOSED TO THIS PRODUCT. Transfer in designated areas that comply with the
necessary safety conditions (emergency showers and eyewash stations in close proximity), using personal protection

equipment, especially on the hands and face (See section 8). Limit manual transfers to small amounts only. Do not eat or drink
during the process, washing hands afterwards with suitable cleaning products.

D.- Technical recommendations to prevent environmental risks

It is recommended to have absorbent material available at close proximity to the product (See subsection 6.3)
Conditions for safe storage, including any incompatibilities:
A.- Technical measures for storage

Minimum Temp.: 5°C
Maximum Temp.: 30°C
Maximum time: 6 Months

B.- General conditions for storage
Avoid sources of heat, radiation, static electricity and contact with food. For additional information see subsection 10.5
Specific end use(s):

Except for the instructions already specified it is not necessary to provide any special recommendation regarding the uses of this
product.

8.1

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters:
Substances whose occupational exposure limits have to be monitored in the workplace
Nuisance dust: Inhalable dust 10 mg/m3 // Respirable dust 4 mg/m3

DNEL (Workers):
Non-applicable

DNEL (General population):
Non-applicable

PNEC:

Non-applicable

- CONTINUED ON NEXT PAGE -
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SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION (continued)

Safety data sheet

According to 1907/2006/EC (REACH), 2015/830/EU

40305

BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY

8.2  Exposure controls:
A.- General security and hygiene measures in the work place
As a preventative measure it is recommended to use basic Personal Protective Equipment, with the corresponding <<CE
marking>> in accordance with Directive 89/686/EC. For more information on Personal Protective Equipment (storage, use,
cleaning, maintenance, class of protection,...) consult the information leaflet provided by the manufacturer. For more
information see subsection 7.1.
All information contained herein is a recommendation which needs some specification from the labour risk prevention services
as it is not known whether the company has additional measures at its disposal.
B.- Respiratory protection
Pictogram PPE Labelling CEN Standard Remarks
. ( € Replace when there is a taste or smell of the
Filter mask for gases and N _ contaminant inside the face mask. If the
vapours ENR0o200 LA 2002 contaminant comes with warnings it is
Mandatory CAT Il recommended to use isolation equipment.
respiratory tract
protection
C.- Specific protection for the hands
Pictogram EBEE Labelling CEN Standard Remarks
The Breakthrough Time indicated by the
NN dEoaablolchemical EN 374-1:2003 manufacturer must exceed the period during which
rotzctive [l EN 374-3:2003/AC:2006 the product is being used. Do not use protective
p 9 EN 420:2003+A1:2009 creams after the product has come into contact with
Mandatory hand CAT Il skin.
protection
D.- Ocular and facial protection
Pictogram PPE Labelling CEN Standard Remarks
Em ::g?ggg:: Clean daily and disinfect periodically according to
Face mask EN 168:2001 the manufacturer’s instructions. Use if there is a
07- risk of splashing.
Mandatory face CAT Il EN ISO 4007:2012
protection
E.- Body protection
Pictogram PPE Labelling CEN Standard Remarks
EN 13034:2005+A1:2009
EN 168:2001
Disposabls clothing for Sy For professional use only. Clean periodically
pretectioplagaljsiichemical e 01G according to the manufacturer’s instructions.
Mandatory complete risks CAT Ill EN ISO 6529:2001
body protection EN ISO 6530:2005
EN 464:1994
Safety footwear for protection EN ISO 20345:2011 Replace boots at any sign of deterioration
against chemical risk EN 13832-1:2006 2 Y sig :
Mandatory foot CAT Il
protection
F.- Additional emergency measures
Emergency measure Standards Emergency measure Standards
ANSI Z358-1 DIN 12 899
1ISO 3864-1:2002 1SO 3864-1:2002
Emergency shower Eyewash stations
Environmental exposure controls:
In accordance with the community legislation for the protection of the environment it is recommended to avoid environmental
spillage of both the product and its container. For additional information see subsection 7.1.D
Volatile organic compounds:
With regard to Directive 2010/75/EU, this product has the following characteristics:
V.0.C. (Supply): 0 % weight
V.0.C. density at 20 °C: 0 kg/m*® (0 g/L)
Average carbon number: Non-applicable

- CONTINUED ON NEXT PAGE -
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Safety data sheet
According to 1907/2006/EC (REACH), 2015/830/EU

BIOCHEM - CONGO RED INDICATOR - FOR MICROSCOPY

40305

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION (continued)

Average molecular weight: Non-applicable

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Physical state at 20 °C:
Appearance:
Colour:
Odour:
Odour threshold:
Volatility:
Boiling point at atmospheric pressure:
Vapour pressure at 20 °C:
Vapour pressure at 50 °C:
Evaporation rate at 20 °C:
Product description:
Density at 20 °C:
Relative density at 20 °C:
Dynamic viscosity at 20 °C:
Kinematic viscosity at 20 °C:
Kinematic viscosity at 40 °C:
Concentration:
pH:
Vapour density at 20 °C:
Partition coefficient n-octanol/water 20 °C:
Solubility in water at 20 °C:
Solubility properties:
Decomposition temperature:
Melting point/freezing point:
Explosive properties:
Oxidising properties:
Flammability:
Flash Point:
Flammability (solid, gas):
Autoignition temperature:
Lower flammability limit:
Upper flammability limit:
Explosive:
Lower explosive limit:
Upper explosive limit:

9.2  Other information:
Surface tension at 20 °C:

Refraction index:

9.1 Information on basic physical and chemical properties:

For complete information see the product datasheet.

Solid

Not available
Not available
Odourless
Non-applicable *

Non-applicable *
Non-applicable *
<300000 Pa (300 kPa)
Non-applicable *

1600 kg/m?

1,6
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *
360°C
Non-applicable *
Non-applicable *

Non-applicable

Non-applicable *
Non-applicable *
Non-applicable *
Non-applicable *

Non-applicable *
Non-applicable *

Non-applicable *
Non-applicable *

*Not relevant due to the nature of the product, not providing information property of its hazards.

- CONTINUED ON NEXT PAGE -
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Safety data sheet
According to 1907/2006/EC (REACH), 2015/830/EU
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SECTION 10: STABILITY AND REACTIVITY

10.1 Reactivity:
No hazardous reactions are expected because the product is stable under recommended storage conditions. See section 7.
10.2 Chemical stability:

Chemically stable under the conditions of storage, handling and use.

10.3 Possibility of hazardous reactions:
Under the specified conditions, hazardous reactions that lead to excessive temperatures or pressure are not expected.
10.4 Conditions to avoid:

Applicable for handling and storage at room temperature:

Shock and friction Contact with air Increase in temperature Sunlight Humidity
Not applicable Not applicable Not applicable Not applicable Not applicable

10.5 Incompatible materials:

Acids Water Combustive materials Combustible materials Others

Avoid strong acids Not applicable Not applicable Not applicable Avoid alkalis or strong bases

10.6 Hazardous decomposition products:

See subsection 10.3, 10.4 and 10.5 to find out the specific decomposition products. Depending on the decomposition conditions,
complex mixtures of chemical substances can be released: carbon dioxide (CO2), carbon monoxide and other organic
compounds.

SECTION 11: TOXICOLOGICAL INFORMATION

11.1 Information on toxicological effects:

The experimental information related to the toxicological properties of the product itself is not available
Dangerous health implications:

In case of exposure that is repetitive, prolonged or at concentrations higher than the recommended occupational exposure limits,
adverse effects on health may result, depending on the means of exposure:

A.- Ingestion (acute effect):

- Acute toxicity : Based on available data, the classification criteria are not met, as it does not contain substances classified
as dangerous for consumption. For more information see section 3.

- Corrosivity/Irritability: Based on available data, the classification criteria are not met, as it does not contain substances
classified as dangerous for this effect. For more information see section 3.

B- Inhalation (acute effect):

- Acute toxicity : Based on available data, the classification criteria are not met, as it does not contain substances classified
as dangerous for inhalation. For more information see section 3.

- Corrosivity/Irritability: Based on available data, the classification criteria are not met, as it does not contain substances
classified as dangerous for this effect. For more information see section 3.

C- Contact with the skin and the eyes (acute effect):

- Contact with the skin: Based on available data, the classification criteria are not met, as it does not contain substances
classified as dangerous for skin contact. For more information see section 3.

- Contact with the eyes: Based on available data, the classification criteria are not met, as it does not contain substances
classified as dangerous for this effect. For more information see section 3.

D- CMR effects (carcinogenicity, mutagenicity and toxicity to reproduction):

- Carcinogenicity: Exposure to this product can cause cancer. For more specific information on the possible health effects
see section 2.

- Mutagenicity: Based on available data, the classification criteria are not met, as it does not contain substances classified as
dangerous for this effect. For more information see section 3.

- Reproductive toxicity: Suspected of damaging the unborn child.

E- Sensitizing effects:

- Respiratory: Based on available data, the classification criteria are not met, as it does not contain substances classified as
dangerous with sensitising effects. For more information see section 3.

- Cutaneous: Based on available data, the classification criteria are not met, as it does not contain substances classified as
dangerous for this effect. For more information see section 3.

F- Specific target organ toxicity (STOT) - single exposure:

- CONTINUED ON NEXT PAGE -
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SECTION 11: TOXICOLOGICAL INFORMATION (continued)

Based on available data, the classification criteria are not met, as it does not contain substances classified as dangerous for
this effect. For more information see section 3.
G- Specific target organ toxicity (STOT)-repeated exposure:

- Specific target organ toxicity (STOT)-repeated exposure: Based on available data, the classification criteria are not met, as
it does not contain substances classified as dangerous for this effect. For more information see section 3.

- Skin: Based on available data, the classification criteria are not met, as it does not contain substances classified as
dangerous for this effect. For more information see section 3.

H- Aspiration hazard:

Based on available data, the classification criteria are not met, as it does not contain substances classified as dangerous for
this effect. For more information see section 3.
Other information:

Non-applicable

Specific toxicology information on the substances:

Identification Acute toxicity Genus
C.|.Direct Red 28 LD50 oral 15200 mg/kg Rat
CAS: 573-58-0 LD50 dermal Non-applicable
EC: 209-358-4 LC50 inhalation Non-applicable
SECTION 12: ECOLOGICAL INFORMATION
12.1 Toxicity:
Not available

12.2 Persistence and degradability:
Not available
12.3 Bioaccumulative potential:
Not available
12.4 Mobility in soil:
Not available
12.5 Results of PBT and vPvB assessment:
Product fails to meet PBT/vPvB criteria
12.6 Other adverse effects:
Not described

SECTION 13: DISPOSAL CONSIDERATIONS

13.1 Waste treatment methods:

o Waste class (Regulation (EU) No
Code Description 1357/2014)
Itis not possible to assign a specific code, as it depends on the intended use by the user Dangerous

Type of waste (Regulation (EU) No 1357/2014):
HP7 Carcinogenic, HP10 Toxic for reproduction
Waste management (disposal and evaluation):

Consult the authorized waste service manager on the assessment and disposal operations in accordance with Annex 1 and
Annex 2 (Directive 2008/98/EC). As under 15 01 (2014/955/EC) of the code and in case the container has been in direct contact
with the product, it will be processed the same way as the actual product. Otherwise, it will be processed as non-dangerous
residue. We do not recommended disposal down the drain. See paragraph 6.2.

Regulations related to waste management:

In accordance with Annex Il of Regulation (EC) No 1907/2006 (REACH) the community or state provisions related to waste
management are stated

Community legislation: Directive 2008/98/EC, 2014/955/EU, Regulation (EU) No 1357/2014

- CONTINUED ON NEXT PAGE -
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SECTION 14: TRANSPORT INFORMATION

This product is not regulated for transport (ADR/RID,IMDG,IATA)

15.1

15.2

SECTION 15: REGULATORY INFORMATION

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

Candidate substances for authorisation under the Regulation (EC) No 1907/2006 (REACH): C.I.Direct Red 28

Substances included in Annex XIV of REACH ("Authorisation List") and sunset date: Non-applicable

Regulation (EC) No 1005/2009, about substances that deplete the ozone layer: Non-applicable

Article 95, REGULATION (EU) No 528/2012: Non-applicable

REGULATION (EU) No 649/2012, in relation to the import and export of hazardous chemical products: Contains C.|.Direct Red 28

Limitations to commercialisation and the use of certain dangerous substances and mixtures (Annex XVII REACH, etc ....)

Product classified hazardous under the CMR. Sale and distribution to the general public is prohibited. Due to its CMR category, it
is essential to apply the specific measures for workplace hazard prevention covered in articles 4 and 5 of the 2004/37/EC
Directive and later modifications.

Specific provisions in terms of protecting people or the environment:

It is recommended to use the information included in this safety data sheet as a basis for conducting workplace-specific risk
assessments in order to establish the necessary risk prevention measures for the handling, use, storage and disposal of this
product.

Other legislation:
The product could be affected by sectorial legislation
Chemical safety assessment:

The supplier has not carried out evaluation of chemical safety.

SECTION 16: OTHER INFORMATION

Legislation related to safety data sheets:

This safety data sheet has been designed in accordance with ANNEX I[I-Guide to the compilation of safety data sheets of
Regulation (EC) No 1907/2006 (Regulation (EC) No 2015/830)

Modifications related to the previous Safety Data Sheet which concerns the ways of managing risks.:
Non-applicable

Texts of the legislative phrases mentioned in section 2:

H350: May cause cancer

H361d: Suspected of damaging the unborn child.

Texts of the legislative phrases mentioned in section 3:

The phrases indicated do not refer to the product itself; they are present merely for informative purposes and refer to the
individual components which appear in section 3

CLP Regulation (EC) No 1272/2008:

Carc. 1B: H350 - May cause cancer

Repr. 2: H361d - Suspected of damaging the unborn child.

Advice related to training:

Minimal training is recommended in order to prevent industrial risks for staff using this product and to facilitate their
comprehension and interpretation of this safety data sheet, as well as the label on the product.

Principal bibliographical sources:

http://fecha.europa.eu

http://feur-lex.europa.eu

Abbreviations and acronyms:
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SECTION 16: OTHER INFORMATION (continued)

ADR: European agreement concerning the international carriage of dangerous goods by road
IMDG: International maritime dangerous goods code
IATA: International Air Transport Association

ICAQ: International Civil Aviation Organisation

COD: Chemical Oxygen Demand

BODA5: 5-day biochemical oxygen demand

BCF: Bioconcentration factor

LD50: Lethal Dose 50

LC50: Lethal Concentration 50

EC50: Effective concentration 50

Log-POW: Octanol-water partition coefficient

Koc: Partition coefficient of organic carbon

The information contained in this safety data sheet is based on sources, technical knowledge and current legislation at European and state level, without being able to guarantee its accuracy. This
information cannot be considered a guarantee of the properties of the product, it is simply a description of the security requirements. The occupational methodology and conditions for users of this
product are not within our awareness or control, and it is ultimately the responsibility of the user to take the necessary measures to obtain the legal requirements concerning the manipulation,
storage, use and disposal of chemical products. The information on this safety data sheet only refers to this product, which should not be used for needs other than those specified.

- END OF SAFETY DATA SHEET -

Date of compilation: 05/07/2017 Version: 1 Page 9/9



