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Removal Charateristics of Erythrosine by Activated Carbon Adsorption
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ABSTRACT : Erythrosine is used a food coloring, ink and dye, etc. but erithrosine is rarely used in United States due to its known
hazards. The adsorption characteristics of erythrosine by granular activated carbon were investigated in the batch adsorber and the
packed column. The adsorptivity of activated carbon for erythrosine were largely improved by pH control. When the pH was 11 in
the sample, the erythrosine could be removed 98% of initial concentration. It was estabilished that the adsorption equilibrium of
erythrosine on granular activated carbon was successfully fitted by Freundlich isotherm equation in the concentration range from
10mg/L to 1,000mg/L. The characteristics of breakthrough curve of activated carbon packed column depend on the design variables
such as initial concentration, bed height, and flow rate.
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Q9 : Erythrosine 4] &M 40} JRE AL EA W 54 wj&o u]of A& A2 AREER] o= ERo|) H diloa= Q]
Aedete] o3t erythrosine?] S5 384 U FALAHAAHS Foto] AT erythrosined] gk &Adgte] &2

2 pHZA o8 A AAEPeH pH 1194 27]%%E 1,000 mg/Le] 98%= AAT 4= At 3EAZHAFS
25241 18 A3} erythrosine?] & &&HA= 10~1,000 mg/Le] s $JolA Freundlich?]o] 2 &%) I
T AELS 53t ¥ Ao 2 RE 29U E, #UEE, S5 ol SAH 24 Fast AAMsrE E £
o

1. M & U ollA ARE-S S1718EAL Sl A8A A Foll Al A4 3
Z(FD & C Red No.3)& U4 erythrosine A&t

2 A= “*‘ﬂr & ALY SollA Atet 9 ofe} A&l Ao w9 wol AREEIL Q= BEA
3t thekst FEjE AMRET 9irt 1938W 9] M40 dFolt}t, Erythrosine serotonin®] £H]|o]

‘%«]QF%EZ} g% (Food, Drug, and Comestic Act)< Folg doA AgAAAN FFE FH 25, 4E4%
&, OoFE W PgEol| AME-E= Maso] tfsiA] i of 1 &2 FAIE doXith2 TR wo) AAF
of £=et F4& HAIL ol& SHsts AxE =Yt (LD50):> 6.7~7.4 g/kgS.2 W2 ZSIANE Zof 244
= EC, FDA, WHO2} 2 98] ZAA Y erythrosined} &2 Ef2 A4 Aae= Y

Elo] oLt Masof tigh Aol ol oA gt Faligdol WAEE Aol WA
folsitt, ol W AM 252 o} 3.4 E3E A7) AR Al /A Well a5 o]

o] A E Ok (FDA) erythrosine AR $2] @ =7} *“iﬂ Uil A EoA]

1_1L1ﬂ“ Z7act o 7o)
&2 amaranthel] s o]+

o Ali= 1976l ol TRt ehE/dol AFE A 9%k U7t o]Zlo] A9 75l ol Y-S o
= OlfE ARE-S S AIAIFHARE S-2ubate] AlEojoret o7, TP E 2= = vﬁH%QO]E}ﬁ)
A (KFDA)OA= 2004Q00 AHEAHAIE 8-S ol oje} T fraldolle EsaL Al 9 M ES 5
I ARGFA] 2X|= FHA] gt erythrosines A2 02 AA3}7] 93t A= ddlE
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o] get SREA AL 2lofl= AT Aot 6 2 Ao
A= oldgh erythrosined /e dete] oJsl S2HA1A
k= AYE TS24 erythrosine?| E/3 1 /4JTAL
o|o] JHUIAE doti il F2FE 9 FAEE AES
ol ¥ 34 FHEIARERE e ot &2F
Aol ef S HESIY oW, AAR Al EH 4= 9 HAH
ol &4 erythrosined F&A glsh=t] Q3 7|24}
55 4k IRAAREE Bl 2 HHxAS uE e R
S AdE st 275 E, $HFY Eol, 7Y
&% 5 2 eS| sl YolH otk

=] = =2
5t7] Aofl &2 23] A& & dx7]olA 105+1Te
A 12A1RE sl AMgstglen, Adol AR 2de

2.1.2. Erythrosine

Erythrosine Sigma AldlichAle] EFA|eFS AME-3)
FoH, +=E o]83sle 1,000 mg/LY &M A=

5 Agof| AHg-31T) Erythrosine Fig, 10 YelH
Hie} Zro] CooHelsNagOs 2] #AA1S Zh= W3k zhel
(Xanthene) 3FgHE2 Food Red No.3, FD & C Red
Dye No.3, Ideosin B, Pyrisine B 522% &0, 3
2 MO AgMAao AEHERE AFEET, =
Erythrosine®] 5742 Table 201 £.°F A5}t

Z27)% %= 1,000 mg/LQ] erythrosine £ 50 mLof
tiste] 70T =R 1247 AT TS 0.1~1 g
(Ax7|24d=) HAolA 249 Hlg& 7217 27 PE
ol Y 20CY] 454 F2X"7|(JEIO TEK, BS-
20014 24417 2t 1003]/min®] =2 Ags & &
EFEE At AR oFS 245kl

2.2.2. BASAE MY
AT FY APARAA Qe A T e 2]

= O
%% 1,000 mg/L9] erythrosine &M 50 mLoj @32, 2

(@}

Table 1. Physical properties of granular activated carbon

Properties Unit Value
Particle size mesh 8 X 30
Average particle size mm 1.638S
pecific surface area m2/g 1,520
Density(at 25°C) (g/mL) 0.48~0.55
lodine adsorption value mg/g 1,000
Methylene blue adsorption value mL/g 180
ash % <10
Hardness % 90 Min.
I I
|
MNaO 0— ™N=0
H,0
I I
c: ,j_'.ff \
COOMNa

Fig. 1. Physical properties of erythrosine®),

Table 2. Physical properties of granular activated carbon

Properties Valuel
2—(6—hydroxy-2,4,5,7-tetraiodo—3-
UPAC name oxo—ianthén—Q—yl)benzoic acid
Appearance Red brown solid or powder
Molecular formular CaoHelaNa20s
Molecular weight 879.86 g/mol
Water solubility at 20C 80 g/L
Maximum wave length 530 nm
CAS number 16423-68-0
Color index number 45430

TolA 84 AL AGEEES 60~100 rpm ¥
S1ol4] 10 rpme] RHA02 A2 Thas AgkstEal o
el HEE AZPER EAjste] BaolEo] 1A 4 gl

oL S Fo] o] FolA i A17HS WIS

2.2.3. pHE EZS4
100 mL PEHef 7] % 1,000 mg/L<! erythrosine
29 50 mL.7H ST U AN 29 274 2
Ne ARgste] pHE 6~107H4] 242}
2 2009 A gexg]oly

o
100 rpm®] 42 12417F Akl FAHGo] EBE
Wogole o Felste] ofo] Fof Weldl:

erythrosine®| s&= & S4sto] FHAALE 83Tt
AHANA ALEE AFEHLE pH 6~7 HLAAE=
KH2PO4—NaOH, pH 8~11 ®H$jolA+ NH4Cl-NaOH
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Fig. 2. Effect of activated carbon doses for adsorption of

erythrosine.

ek,
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SR vl 3 23 pHE 24T 271F
T 1,000 mg/Le] erythrosine £ 50 mLoll HX|H &
A 0.1~1.0 g MlolA A& oh=A 71 3, &5
A gree7)o) A 20T, 100 rpme £E & 1247 X
sto] B2

Q2
Ao RS o) BUL of 2, Helate] ofe)
ol ‘Jolgl erythrosine®] 528 Z74ato] o] Azt
HE BAELA T RSk,

LA 7}53HEE o|F jacketA] o E WHE YA 1
cm, Z9] 50 cm«] o] S 10~40 cm 9] =0]
2 & o3 27]%= 500, 1,000, 1,500 mg/LSl
erythrosine M-S 2zt S| AREE FE S
B} water batholl Al jacket 22 &5 Fsto Z
P2 =5 A FABHAT A R&HY] fE&5E
£ wd3A dlF7] Y3k Peristaltic pump(EYELA,
MP-A)& AHE3Le] 2~5 cm’/mino & 2Astgon
Fraction collector (Toyo, SF-100K)Z 10 mL¥ 44
SHA Lol FHTE &84 S5 A5k Ttk
Ed =t e e e

2.3. A4

Erythrosine 49| 5%+ 153 HE2 530 nm
of Al AL] A /7FAIF A EFF = A (UV-Visible
spectrophotometer, Shimadzu, UV-160A)S A3}
of HeFklel og o2 FAsHGI Tt
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Fig. 3. Effect of agitation for adsorption of erythrosine.

3.1, e EY AXAd
Erythrosine®] Z7|sE+ & tAto] S2FAA +
PE&AA]of] wheba] Gebd 4= e, 2 A™oA= A
& 9 G oA HA THstt w2 E Zkste] 1,000
mg/LZ 3t} Erythrosine 1,000 mg/L-82 50 mL
of diste] 70C2) =2 12417 FAA|F RS 0.1~1
g (Azx71E47) HeolA 0.1 g 4= t24 Hriskar
20ColA 24417 2283 A Fig. 200 YeEhigl
of, 29E B ST B STl wet erythro—
sine® F2&% F7ist=d pHY XHo| glo]
erythrosine®| A|2-8N(pH=8.1)°l gt Adste] £
Zo] 0.5 g wf oF 74%2] AALES YeERlH 0.6 g~1.0
g W= 80~91%2] AAES ettt Ag Ao oJs)
H 1.0 g& FYsIIS W7t 7MY 22 AAES Eele
1)r AR SHE nefstal pH 2Eo| o3t S
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o i
N
)
D
o
|
=)
[0¢]
o
Ne)
=)
=
o
(@]
=
e
B
HU
o
[
L
o
o
2

rﬂmz
b
o
ﬂiﬂ_}iﬁ
‘>':LOmJ
S L e
!
£ 5 @
010
=
gor 2
fEi
Lo{—‘i
PO
o I X2
JzﬂH‘I—E
rloJH
ﬂi{ﬂ%r
mﬁ“rﬁ
o N oo
oft 1o N
2 o Lo
or
55
%

A oo oo it K

NI} Vlf »

501



502

Korean Society of Environmental Engineers
oI5 - 842

Remea affciency, [&]
T
-

(1]

Fig. 4. Adsorption characteristics of erythrosine at pH 6~11
(initial concentration = 1,000 mg/L, GAC = 0.5 g).
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3.3. pHHE| =

golo] pHRslo| W2 erythrosine &2 F2EAS
AR A0S Fig. 40 deERSith @23 erythro-
sines= pH 5°]3}<] o‘?‘ioﬂfﬂ A

F

= °4:rL°4°d°§ °}°d7] tjZol HEYPS pH 6~112
A7Jskeleh. Lol A e 2ol A BATHGACS T4 9
21 pH 6, 7oA+ 2F 64%, 70%o S AAES U
W7t pH7E S7Fsto] drtelg oo s waldasE AA
&0] worAA pH 1104141 714 %% of 980/-<ﬂ AAeE
et whebA 2 AdelAe
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/getol] gt & =
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Fig. 5. Adsorption isotherms of erythrosine at pH 11 (initial

concentration = 1,000 mg/L, GAC = 0.5 g).

Table 2. Freundlich parameters of erythrosine adsortion
by activatedcarbon.

Freundlich parameters Value
K 103.16
8 0.34
r 0.97

BeAsleh Bt B2 Holol FAYIAR Ll

ngqm

log g =log K+ pBlog C (€]

A71A g= FAA SeEET 2 dmg/y), C=
FAe) B (mg/L), Ko} pe FAS 42 1
EHH %

Flg. SO]DJ], @ﬁé#ﬁgi HE] A 5=2] el ofsff gt
Freundlich parametergtE-> Table 33} Zt} WA 4]
of et dA=E Hie AU r=0.972 F24Y
TA 7} Freundlichlof vlaz] & ub= Aoz yelto
™ Freundlich parametersol4 F3s& UEW= K
2 103.6, SR =S UEHE 1/ngke 0.34%2 Yy
t}. Fukukawa?7} 3xgh 2k=20] 95t Freundlich
55 FoH, g 7ko] 0.1~0.5 of 3L
Folm o] ¥

parameter K¢
ojof E/deto] ot FAFA27F anpAQl
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Fig. 6. Effect of initial concentrations for breakthrough curve
of erythrosine (Z =10 cm, u = 2 cm3/min).
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Fig. 7. Effect of packed heights for breakthrough curve of
erythrosine (Co = 1,000 mg/L, u = 2 cm3/min).
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Fig. 8. Effect of volumetric flow rates for breakthrough curve
of erythrosine (Co = 1,000 mg/L, Z =10 cm).
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