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Abstract

Project Code : MRG5280158

Project Title : Preparation of Lake by Electrocoagulation Method
Investigator : Neeranuch Chairungsi Chiang Mai Rajabhat University
E-mail Address : neeranuchc@yahoo.com

Project Period : 2009-2011

Electrocoagulation method was applied to prepare aluminium lake from 7
standard dyes namely tartrazine, allura red, sunset yellow FCF, erythrosine, neucocine,
carmoisine and amaranth. The result showed that in ethanolic solution when
concentration of starting standard dye solution was increase the dye content in lake was
increased proportionally. The dye content in the lake range between 2-17%. In aqueous
solution only erythrosine aluminium lake could be prepared, dye content decreasing
when dye concentration increase.

Three commercial grade of aluminium lake were studied compared with
tartrazine, allura red and sunset yellow FCF aluminium lake. The result showed that
their IR spectra, GC chromatogram were similar. When SEM technique was used for
determine the surface area the result showed that ec aluminium lake have rough
surface and contained more aluminium than the commercial product.

Electrocoagulation was applid to prepare aluminium lake from natural sources

and successfully prepared many shade of colors, development of products will be study.

Keywords: lake, lake pigment, aluminium lake, electrocoagulation.
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o & A A ' A A & A & pg P '
aunuslalasariveuniinglaasanda wnanda arsvenda nanuatisiuionin
wrulnfas  (xanthophylls) ualsfiuasanguidinagmiunuualsfin @ret19gu a3n

I@]LL‘H%ﬁ% a’ﬁﬂEjNﬁLﬂ%iﬁﬂ%@]q%ﬁthiﬁ'ﬂW@ WINLAY deaznagn URZEY

NN NS SAL

HO

31 1.6 g@ﬂma g3 9v09aTU lauawiin

- Waluawd (flavonoids) ilunguasssnianiwuluisniinies udseaniu
naudas g ldnatongu 15u Warlauflavones)  Waalauan(flavonols)  Wa1aluu
(flavanones) Wa1luuaa(flavanonols) lalawanlau(isoflavones) gaslassainsves

Wanliuasd é’auam‘lugﬂﬁ 17 uaz 1.8

sU 1.7 lawsssnugiusasasnanliwesd
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(E)
s 1.8 lasssisvasimluasaziiadieg (A) Wailau (B) Warnluw

(€) Walauaa (D) Warluuea uaz (E) balowailin

A . < o A e A o [
- faau (betalains) unaiagiliiuasusziniasadoiuuoulnls
1 waz Wanluesd wulawnzludzaszna Centrospermae wazaiiafiiduainisuilaa
o P & o ~ o i A
1d@a 13adn (red beet) wananuugsnudananlalunaunnaa (cactus fruit) waniuad
(pokeberries) wazaan llunsaiia 13w 1WaIRln (bougainvillea) wazHnlay (amaranthus)
Dudugaslassassvasdanau uaaslugy 2.8
a . & : o A9 o A A a
- a3lun(quinones) Llunguuasssniannlidmass wuannluwaand
dnaataaaluiiaiiia(cell sap) wadnanly We'ladung)) latau(lichen) wuafiise was
) ' a A PN o & A A ‘ A2 A o A
snie aslunguadluuiitszanm 200 sila ldGaudfmiesdonldauisfiovd iny
A a . A o v A v AN o a =

INAe  waunIaI lun(anthtaquinones) Sovhanlmdugdannfldansssumauiin
nawnLd 1w 8ludnemodin) wuldlu Wela lawaw uaziatugs Mwulasfa wun
Ina3lun(napthroquinones)  fidszanm 20 sfianlfiduddond iu Lauw (henna) 3
Inau (juglone) uaz WauL1Ain (plumbagin) wananAEIN twuloailuu (benzoquinones)

Fawvaglunslauazaanldunisiia lassaisvesniluw dousadlugli 2.8

& o A o A Ayae o a
- uzulnu  (xanthones) iUunsaiannlidiwias woulnunianiudly
a a . . = ' 1 [

2113 e wnnfinaIw(mangiferin) Siaglugtinalalod wuldluuzinsgn lassashoves

LL‘IT%I‘Y]% 8, LLﬁ(ﬂx‘ﬂ%El]ﬁ 2.8
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ea A & . & [ A A &
- nes@iluand  (curcuminoid)  Lilussaianiwuluisaed
Zingiberaceae HfnAas wuannluvliu dratevesmIngud 1w taathafin (curcumin)

a9 LLN@GI%EU 28

R
| 0
N
H
(@] OH le}
danan LAWNIIAI L4tk
(@]
(0]
(@] O
LU lra Liats LW IN
H\
O @]
H3CO, N A~ l OCHg
HO OH
LPasAIu

51 1.9 [P AG R ARG ARl (VLR

(3) asduas aswauasnamanluis Inaiorialaun
a . [ o ai 1 =
- uanlnloeniiu(anthocyanins) ilussaiaginuatlu cell sap vy

adlustvatinalalod 1Wuas G uazaing ludn walsl uazaanldoiiadni g dagiu

1 = a a A 1 ol = = 1
wunduaulnlooniudszanm 120 siia wuluioiou nerd1Uanes vz@on9 uaTulLe
a a a a v % o a 6 a a ] < v v
3 wathTa ugiwed 1T du v waw 136 MaWiuel aasaiue’ adu ludu laseaing

YaILawln i é’dLLamlugﬂﬁ 1.10
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OH

O—glucose

OH

1 1.10 lassassasuanlnlasfin
(4) &3 FHIAa
v U a . & U a v dl v a ] A
leun unufiu (tannins) 1unguvasasdsznauiistaunldansinma wuaglwdfan
v v ' dll A ) v va a dld v 1
va9 ltuan wazlugmuduguasia 1w lua Inld wasna lauusrianlsara laun

WAL ATy nane o4 vio wathta uazand wnwindusrinvinldiiasanie J5waad

AUWDINAALA Iﬂidﬁ%"](ﬂ.lii]x‘]ﬂd&l“llﬁ]dﬁ’]iﬂ‘i"‘ﬂm_lLLY]%ﬁ% ﬁdLL&@dl%iﬂﬁ 1.11

Q % ()
OoH
oH
O "
OY\/©10H
OH

31 1.11 1398319284 (A) NTALNAAN (B)NIALBAAIIN (C) WATTH Laz (D) nTAAWIWEN
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Q/

aguszavd

Lﬁaﬂi:qﬂ@ﬂﬁmﬂﬁﬂmﬁuﬁauﬁa WA lwn e TaNRIIFLAA

nINaaay

#1390 20819
§1IFNINITINANINTU (Tartrazine )

851n3%u (Erythrosine )

Tuldn Loalad lonGien (Sunset Yellow FCF)

fnandu wie Yaily 4 a3 (Neucoccine or Ponceau 4R)
28L8031 139 (Allura red)

2zANTUN (Amaranth)

A3luddu rIe azimgﬁu (Carmoisine or Azorubine)

>

¢ a
] aaq-qﬂnsm asd1Itad

(1) wn3oarndia I nszuaase (Regulated DC Power supply), TES 6201
0-30V 3A, Tiwan

(2) gjau”l,a%au (Hot air oven), LABEC, Australia

(3) ﬁ&lqrgry’m’lﬂ (Vacuum pump), ABM, 4EKF63CX-4, Germany

(4)

(

=

4) LS 0ITIRG U (Balance), Mettler, AG245, Swiserland
5) m‘%'aog%-ﬁal,ﬁa sunInslnlafieas (UV-VIS Spectrophotometer),
Shimadzu, UV 1600, Japan

(6) LAIBILAIILENAZNEW (Centifuge), Heffic, Universal 32, Germany

1
2

LLNuaziﬁﬁLﬁﬂw (Aluminium plate)

N3cauNIad (Filter paper Whatman No.5)

4
5

(1)
(2)
(3) WHINIBULNLABNULAZLATEINIBLANLAAN (Magnetic bar and stirrer)
(4) @@ﬂiaaqmum’ (Buchner Funnel)
(5) uHnlanuTan (Hot plate)
GRPITEY

(1) lmasuaaalsa (NaCl), assay 99.9%, MW 58.44 , AJAX

(2) 1@Muaa (Ethanol, C,HsOH), assay 99.9%, d 0.88 g/mL , MW 46.07,

Merck, Germany
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ABNaaaY Usznaualy 3 MInaaadadd
4!‘ =) =) U ad v £ £ U

NINAaaIN 1 MILAIBUFIAAGLITIUN A IWHA

=) A P2 a Y aAame Y [Y)
11 MsANEIENAIIRNITENINaLASaNFLIaa 235 dunanae WA

) =) g; a =} =) £ ad v £ £ U | =} a

WRIFUQIJIUNIANA 7 TUA VNATNRIAAGILITIUN AU WA 1T wRTHia
monoazo dye 6 9@ AW AN3AINTU (Tartrazine ) TGN Loala’d LaWTlaw (Sunset
Yellow FCF) fanandu #3a Uasls 4 813 (Neucoccine or Ponceau 4R) 88Laay 13
(Allura red) 2z Tun (Amaranth) wazAsluddu vie azI‘ﬁgﬁu (Carmoisine or

Azorubine) Waz #83N3%% (Erythrosine )

wwInInaaadsauaaslugl 2 gagunsaliwivdudeudie Wi luiesdjidnisusas
lugdl 3
U

IFANSAINEU 0.05 g + WINaW 250 mL
NaCl 0.5 g (0.2% wiv)

(AWIURZALRNA)

HWN LM IR B Wi
(ﬁgﬁl,ﬁnim@Lﬂul,muazgﬁl,ﬁymm@ 4 x 16 cm. 219%9A% 3 em. JuasluanIazanpan
5cm. I nszuslninessuuie 0.3 A (0.6, 0.9 uaz 1.2 A aUEIGL) Wi 2 Tala9)

- \iUMang 4 mL 10 15 Wi

ﬂuu,ﬂﬂmﬂau’s’@mmsg@ﬂﬁmm
a%“nmwwmwué’uﬁuﬁi:mw@hmig}@mﬁuumLﬁﬂuﬁ‘unm
*fmnaasdtilasld asazansienuea 85% (NITUa 0.3 A) LaTANEINNT
an@znawwad Erythrosine, Sunset Yellow FCF, Neucoccine Allura red Carmoisine L2

Amaranth

31U 2 ununNIRAaRMINaasIMIIUTawd Wi e FINaIT L
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su3 °q@1qﬂmmﬁlumsm%smms'émﬂi@mmﬁuﬁau@i"gU"I,WW']
HANIINARDY
ﬁﬂmﬁuﬁauﬁ’;zlvl,wv”\l'maomm:mﬂﬁu’l@lig’]uﬂ’nmfwﬁu 0.01-0.02% (wW/v) b
nzua Wiy 0.3 wanuls wiw 2 Tlud N 15 il ianlrlliadIng
A A ~ AAd A ' ° iy a o
g}@ﬂauuauwamﬂsmma‘nmaaaglumsa:mﬂ AnImaaadtlagiNunIzua N
auﬁaﬂ%mmg\iq@ﬁmﬂﬁ (1.2 wanudd) wulwihdeaduazneuiunudluiesues
[y Aaa A
2 laRanniFnRa
MIasuudasdSunaiansanduluznsazais (uas 85%La5148a) T2
ms%’uﬁauﬁw"l%lﬂ%mmé’agﬂ 4 uaz 31 5 uaz 6 memsé‘mmoﬁﬁunnq 15 wWNVa
NMINARDI

£
2 E |
N < 6
N
3 g s
c o) 4
5] 3]
2 c 3
S 3
® 2 2
Ko} o
< 2 1
‘ ‘ ‘ ‘ ‘ ‘ ‘ < 0 T T T T T T T
0 15304560 759010 1213 0 1530 45 60 75 90 10 12 13
505 50 5
Electrocoagulation Time (min) Electrocoagulation Time (min)

(n) (V)
3U 4 nrlanudinuinivdmMIganauLasuaza lumITuiaudn Winues

Ju19397% Tartrazine (n) 1w uaz () luiamuas 85%
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[ l.-.re%w

31U 5 mMIanaznauves Tartrazine Twi m 1aa619 9 Waltnszusluin 0.9 (The)

Uay 1.2 A (170)

35U 6 MIANANaUBIRNIAIZIU Tartrazine bu 85%Lamuan alinszualnio.3A

=S v v Aaa a o
WNARNIIFANBINIIILND BV aa‘s‘[mﬁum LLﬁ(ﬂGeL‘I«LE‘]J 7-9

Absorbance (525 nm)

= e
SN

oON b O ©

——03A
—=—06A

09A
—»—12A

0 15 30 45 60 75 90 10 12 13
5 05

Hectrocoagulation Time (min)

(n)

Absorbance (528 nm)

12
10

ON B~ O

0 1530 45607590 10 12 13
5 0 5

Electrocoagulation Time (min)

()

o o § 1 1 2 o 3 v Y
Ell 7 ﬂﬁ’]‘V\Iﬂ'ﬁ'l3JﬁNW%ﬁiz‘Wﬂ\‘iﬂ']ﬂ']i(g]@mauLLﬁ\‘lLLN:L’JSWI%H’]?QU?’]Q%@HUVL‘V\IW’]"]JQ\'I

§u1@337% Erythrosine (n) lui waz () lwomuan 85%
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i lmmmu

Hn', -

() (2) (@)

51U 8 msanaznauwad Erythrosine luih a4 1aeng g Waldnszualni 0.3, 0.6

Uaz 1.2 A (N-A ANEIAL)

31 9 NMIANAzNauBed Erythrosine 11 85%aT11UaA Tonszualnith 0.3 A

% v v
a;ﬂNamiﬂmaaamsaunaumﬂ1ﬂﬁ1waaaﬁsﬁu1ms§n%
= o o [ a A A .
InmsansnIuteudis IWihvessnsdunesgin 8 afia s Quinolene
Yellow, Tartrazine Sunset Yellow (ﬂéj&lﬁmaax‘l) Erythrosine FCF, Ponceau 4R, Allura
Red, Carmoisine uaz Amaranth (N§u&uad) iNaiesonazafifioaian lanldnzualuiy
03 — 1.2 A W% 2 s uaznasaseIsulasazaodluwin Wsuisuny 85%

LADIUBR "l@i”amazﬁmmmulumsm’%wa:gﬁLﬁﬂmaﬂﬁd LL&@Nl%@I’]TN 1
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@139 1 ayduansdnmanzlunsiudeudqs IWiwesdunasgundnm

15)"] d1arangdtaninaa (85%)
?{mmg'm NITLR LR na NITLR LIV na
(wauuys) (W) anaznan | (wanuds) | (wf) | eaneznan
Tartrazine 0.9-1.2 60 | muyyni~ 0.3 60 GEGIR
Erythrosine 0.6 75 | swysol 0.3 120 | wuysal
0.9-1.2 60 | uyInk
Sunset 0.6-0.9 45 | mwysoi~ 0.3 60 sy ol
Yellow 1.2 30 | mwysol
Ponceau 4R 0.3 75 | syl 0.3 45 sy ol
0.6- 1.2 30 | auusol
Allura red 0.6 -0.9 45 sy ol 0.3 120 GELIE
1.2 30 | a&wysol
Carmoisine 0.3 90 | mwyvni 0.3 120 | ldswysnl
0.6 60 GEU TR
0.9-1.2 30 | mwysol
Amaranth 0.3 120 | lLajmaysal 0.3 90 GEGTR
0.6 45 | uysale
0.9-1.2 30 | mwysol

* ‘ﬁ’]ﬂ?ﬁ‘ﬂ@ﬂ@ﬂ%ﬁ?‘iﬂz&’]ULBTE’]%B& 25%

| F Oz NaWFU?

NAILLNE) mimﬂmzﬂau‘lﬁasmawgmiﬁaﬁﬂ"]migmﬂﬁmmluﬁhumm:mmmﬁaag}i

1NN 1% VAIANINAY

lumaasuuiaalasldanuduturesfunasgiuianduwyiiny 0.02% wiv uaz

dunzud Wi gegainazriuldluudazaarazats (lifiv 3.0 A) wudr Waldih

\Ju@vinazany Tartrazine Waz Erythrosin Lfian 60 wifiiiansanaznawlaatng

amq_llini luvoaef Sunset Yellow FCF, Ponceau 4R, Allura red, Carmoisine L8

Amaranth 22171287 30 W

= a A ¥ :‘ | s o dy [ ]
ﬂ’]‘iL@]iEJSJBzQSJL%UNLNQI@UI“H%’]Lﬂ%@I’Jﬂ’]R%\]’]U% mﬂms@mmﬂamﬂu"l,ﬂama

el A aa a \ & A o Aaa a a A A
auyimeWﬂﬂa{[ﬂisﬁu LR aaLaﬂﬁ’]Lﬁ@LYl’]uuﬂl%@]zﬂﬂuﬂNﬁ RTUADWLUDANASNDW

\ & o a 2 A A aa A ] A a
amda&liq_llim%zl%@wﬂauamﬂ ﬁ]\nJLWUGQ?Iﬂi‘ﬁuLLazaaLaajq LIG LNUUNRINIIDLATILY

azgliflonianld dwmivFinauen 5 sllafiwladdesnaeioazgliiluaianazdad
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auqunazu infhuaznan ldldgouszinwaninliiasldaznaunladeg  netims
anaznaunuaziuldadsliauysol (Fnamdwiludinasazapazdslifniosa)
A o & e o A A aa A \ &
Weldasazamsiemusaidudiiazanifissaniludsunanaznaule liauy ol
a & a @ Aaa & & o & o o v o @
Funesund 7 vhalWaznaunddnsdu  asunlusnnznmssunouds i lasls

saazasanueaiudivnazans FBnaspunndsansnetouesgiiiisuaaldnanue

a A a P -
1.2 NM3A38ND2aARBNAAVDIRNIAIZINNANMNTNTWINAEA
{ 1 I3

Anwanzianaznanlaadsanysal

A5NInaaag

AZANUANIANTU 0.05 g businnan 200 mL (0.025% wiv) ludninasuuia 400 mL
WWulmdauaaalsa 04 g wefaidu 0.2% wiv) awldazasaunua i ldsudauds
i lasldusnezgfiitonswia 4 x 16 cm. 1JuBIANTNTA 11991914 3 cm. uazduadlu
g3azanudn 5 em. uazlilWigegawinnaziuld (dszanm 3 A) Wunawnu 2 Tlag

A = ° 3 i A o
fIazansFiaumMIAuaznawinINTuuanaznaw (centrifuge) 15 Wil thaula’ly

1AM IANAUURIRIBIATEI UV-Vis spectrophotometer 1uz19aft 200-800 W1luiaas

P A Aa A & a o
L‘Wa‘mﬂ’n&lU’I’Jﬂauﬂwm‘ig}@]ﬂﬂmmdg\‘@@ (Kmax) ﬁ]']ﬂuu“qﬂ 15 ¥ IN WBINITINARINN

MINUA2BE19ATIAE 4 mL uaAazA20819 NN TBLeNAzNaua8LAIad centrifuge LAL

' o = ~ Y v o ¢ a o A
mumsa:mzflm@mmsg@ﬂauuaw Amax  FIHATINANUFUNWS AL UNUIANN LT Lk
MIANATNAL

mnasestn lesiuanududuyasiunaIgnuaiauain 0.025% 1w 0.050,
0.075, 0.100uaz 0.125% (w/v) annuiilasuarinazarsaniidu ssazanslosues

° =< [ A v o a A A A A AN o = o
uaziMsAN AN EBI@oINUNUENNA3I3UEN 6 sianmae (lunsdinltiosueaduan
Yazany  enInaaadlh 85% Lamiuaa  wazaadTuriuilasidudaarinluaqin

A A A o £ & & Aa ¢ & & ' o o o

szagnatu AR TRz LU N nannINdlasidudiinnandranuwrinlad
nazud Wi dnsdsuudaseglugieaiud 0.3-3.0 A)

ﬂ'uﬁﬂL’smﬁlﬂummﬂmﬂauﬁ"lﬁasmawymi Ta8RINTUIINFIBEITALAVUNAS
miﬂmwﬂmnauﬁmmig@ﬂﬁuuaﬂ@m.h?:mm@’i"mdw 1% maammi@@ﬂﬁmmﬁauﬁw
nsaunawey Wi
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=~ Aa a a 6 & & 6
nIstassnazaditaNaauazItaziilasIEuas
35n1Inaaas
L@l’%smazgﬁLﬁsmLamjaa%umigm‘l,ué’hﬁ’mzmﬂﬁ'ﬂ 2 Iha  NONVTNTRIINAY
0.25, 0.50, 0.075, 0.100 Waz 0.125%(w/iv) USunas 200 wa. lasldan1iziianns
mﬂmzﬂau"l@’ashoauymimnwamimaaaluﬁ'ﬁa 3321 niadAuaznawInLaIuN e
i ldavaniinnninadn ﬂ'uﬁﬂﬁmﬁfﬂazgmﬁmmaﬂﬁ"lﬁ
a & ¢ & eaAV vo a ¢ ado A
MILATEALasIFuas 1arinnTIa ey 2 35095
P o ¢ = ea \ 4 @
AN 1 AW IR 8L TUA FINNNAAIIVDINN RN
1S FUAANNITNRINNNAAIIVAIINWIN  AIUIT LI NAMNFUNWE LRNAT
3.1

AuNYaIFNINIIuaIaTUn 7 un139umau  x 100 3.1

o o = A A A o @
u’?ﬁuﬂﬂadﬁaggg\lluﬂ&“ﬂﬂWL@?E/JJIZ@
aad o & = A R
29N 2 ﬂ’]u’lm%’uﬂaiLsﬁu@aﬂqﬂuqﬁuﬂLﬂ"l%adﬂ"liLNq
A A a v & & o A o A o o
LLUGaLaﬂ‘ﬂL@]iUN‘l@] TIVIRUNNLUUAW 0.1 NN LHINANNUTaw 700 C luL@]’]LN’]

A @ Ao = o ¢ & ea o
LAURUNAINUBNNNRLRZATW IR DILTUAR AIRNNIT 3.2

uq/ o = g :/ v = [
WINUNVAIRIAANDULNI-UWIRUNVEIRINARNIINT x 100 ..3.2

& o = A A A A %
u'”"fuﬂ’ﬂadﬁﬂ:ﬁgl]l,uﬂ&“ﬂﬂ7’“@755/1/1@

AAaNIINAaag

FANIDLAILURLIAAMNFNNAIUNIRNG 7 Tia Llagldanududusuauiandronn

31l 10 m%mw%ua:gﬁLﬁmuLaﬂﬁL@%uﬂ@ﬂﬂ’nwﬁuﬁuﬁuﬁu 0.025, 0.050, 0.075

Waz 0.10% (wiv) lwiaswaa e ldunanusiay
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nnuansansnuaianduazgliftouaafieioaluin (0.025-0.10 %) lae
lenszurni 3 A Vl@T@lzﬂauﬁmﬂunﬂmmLiwﬁu %"o"lsjmmmL@]’%ﬂua:gmﬁﬂmaﬂw

maespnasanduezaliiiouaalusazansueanages  wedidudaduuiliy
A X A v @ A A o a X A AN oA v a Al o
LB DA NNLTNT U BIFNNATTIRTNA LN faaf ldianuduigegaiiials

AMNLTUTUTNIATIIUINAUN 0.1% wiv NITZUE 0.3 A W1 60 U1

31 11 'ﬁ%ImsTjua:gﬁLﬁmmaﬂﬁm‘%mﬂ@Ummﬁuﬁuﬁmfm 0.025, 0.050, 0.075

uaz 0.10% (wiv) BSesanndrglanaudiay (Ioiuduaivinazans)

b

31 12 'é"%Im%ua:gﬁLﬁwLaﬂ'ﬁ'L@%wimmﬂmﬁwﬁuﬁuﬁu 0.025, 0.050, 0.075

W820.10% (wiv) 1425% Lasuaa tduaavinazans
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5113 ﬂa\ﬂ.ﬁnazgﬁLﬁwLaﬂﬁL@%muiaﬂﬂawuLﬁuﬁuL%uﬁu 0.025, 0.050, 0.075

W820.10% (wiv) 1485% Lammaa tlualrinazans

dyduanimnaasy

m’mLﬁu"ﬁm’%wﬁuﬁmm:awém%’umsm’%wazgﬁl,ﬁﬂmaﬂ logldnazualWgiga (0.3 -
0.5 A lwasuea uaz 3 A lwih) uazvldiiansanaznauadaaaysal ayullddaana
(Fnmineaasluiemuos 25-85 % oniua3aslssdu wessulwiuaziosues

- Aa A v ad v v v v
MN1319 2 Nﬂﬂ’?ilﬁ]iﬂ&l@iﬁ&lLuill]l,aﬂ@??_l’lﬁ’i]llﬂa%@nEJVL‘V\I‘V\I’I

funasgin | anadadu | van | wesiEwda

(% wiv) | (w1) (%)

A3A T 0.100 60 12.6

#5lssdu lwihy | 0.025 30 5.1

GRIB R 0.100 30 11.5

Hinandn 0.100 120 7.3

Tuldn 1oala’d 0.025 120 2.6

2aLAAYILIA 0.025 120 4.4

A3 luaTw 0.025 15 10.3

2z WA 0.10 105 16.5

AINNANINAFBINY I anudutwSuduasdnasuiliidasidudalu

azpfifloniangega  (Fwimlapminadnavesihwing)  dmsumaedouezafiifiouiaa
204 83lovdu(lui) Fwdnioalad sainat 13a uaz ansluddu g 0.025% wiv uaz

o ) [ 6 a AQI a a a o o [ 6
0.10 % w/v R1RIU AIQNDTW DILTITY WINDNTDTH LIRS BZUIIUN
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Lﬂaﬁ%mﬁmaomaﬁm%wvlﬁa%iiwﬁa 2-17 % laganiesoylalasidudaiay
figada Fuwidn walad (2.64) uaz azanduriidiledidudgiga (16.55) adnilsiany
¢ & eadxR AN o o \ 4 o A Ao a o a aa
1S FuAINANEN T LAINNITENWIHNAGEIINREN  SIRTaRANANA L ThasnF
WRNNIY ANNIFNIN LIRAINIANAZN DI vliivl,ﬁﬁmww:a:g}ﬁLﬁﬂmaﬂﬁéfaamm@iﬁa
=2 A a ed a £ P o L & ad ~ =
Mufsezgldionlaasenlodfifiatuandjitendis  wdduitnmifiazainmaiuas
o > =\ = ] U 6 6 & 6
AN FRTUM S UAsUNalaan NIl IwmInaaadda lazlaaainsiilasiduda
ad n:ll a nﬂ' v Y dld £ J
I@ﬂ'sfﬁmnmﬂqmﬁgwtﬁa Lwaiﬂmagammmgﬂ@aamnmu
dymnnwulunaeiovezgiifiouaalasliauqunizualnii - wodvldife
Aa A a = A ‘g; ) v £ t:ll o
azafifioylaavenlodludSinmunnuazmiamidnnahlifianusaugslunousiviing
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31/ 19 GC Chromatogram 11/38UL18U321%319 FD&C Red#40 aluminium lake (19a) WAz
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31/ 20 GC Chromatogram L1/38UL18U321%319 FD&C Yellow #5 aluminium lake (20a)
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WD HV mag | det | pressure | [l |
11:05:04 AM | 14.9 mm 20.00 kV 5000 x ETD 7.03E-9 bar -0 ° Chiang Mai Un
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1:07:30 AM 5.0 mim 20.00 kV. 10000 x_ ETD 6.14E.Q bar -0 ° hiang

| HV | mag | det pressure |
5.0 mm|20.00 kY 10000 x| ETD 6.14E-9 bar -0 ° hiang

31] 22 SEM micrographs of lake surface FD&C Red#40 aluminium lake (6a), allura red
lake pigment (6b) FD&C Yellow #5 aluminium lake (6¢) and tartrazine lake pigment (6d)
FD&C Yellow #6 aluminium lake (6e) and sunset yellow lake pigment (6f)
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Preparation of Aluminium lake pigments from organic dyes by

electrocoagulation method
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1. Introduction

Pigments are water-insoluble dyes which are applied to a multitude of materials by
various means. Lake pigments or lakes are a class of pigments used for the paint,
lacquer, printing industries and can also be used as food drug and cosmetics colors.
For this purpose the water-soluble dye is precipitated as water-insoluble color lake by
the addition of metal salts e.g. Al, Ba, Ca, Sr, etc. Some lake pigments as shown in

figure 1.
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Figure 1 Structure of (a) FD&C Red#40 aluminium lake (allura red) (b) FD&C Yellow

#5 aluminium lake (tartrazine) and (c) FD&C Yellow # 6 aluminium lake (sunset yellow)

The azo dye are the largest class of organic dlyAésl/@‘l‘Q\?t %ould be classified by the
number of azo bridges contained in the molecule to monoazo, disazo triazo etc.
Monoazo dyes are very numerous and when free of slubilizing groups are used for the
coloring of oils, waxes, lacquers, gasoline and plastic.[1] H3 C

In the previous work [4] our group has successfully to prepare 5 lake pigments by a
simple method, electrocoagulation, which requires a lower temperature and much
shorter preparation time than the conventional method. In this study 7 aluminium lake
pigments were prepared from 7 organic dyes (almost are monoazo dyes) by
electrocoagulation method in which concentration of standard dyes varying. In addition,
three lake pigments were prepared and studied compared with three commercial
aluminium lakes viz FD&C Red#40 an aluminium lake of allura red, FD&C Yellow#5 an

aluminium lake of tartrazine and FD&C Yellow#6 an aluminium lake of sunset yellow.

2. Material and Method

2.1 Chemicals and apparatus

All of the tested dyes used were of standard reagent grade, and were used as received.
Standard dyes of tartrazine (acid yellow 23), sunset Yellow FCF, allura red, erythrosine
neucocine, carmoisine (azorubine) and amaranth were purchased from Sigma-Aldrich.

Sodium chloride (NaCl) AR grade was purchased from Labscan (Thailand). Absolute
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ethanol (C,H;OH) was purchased from E.Merck (Darmstadt, Germany). Parafin (Lab
grade) was purchased from Ajax Chemical Co.(Sydney, Australia). Ethanol 95% and
propylene glycol were a commercial grade was purchased locaaly. Aluminium
potassium sulfate (KAI(SO4);.16H,0 97% was purchased from BDH (England). Sodium
carbonate anhydrous (Na,COs), 99.7%, RPE grade was purchased from Carlo Erba. All
of the standard lake pigments used were of commercial grade. FD&C Yellow No.5
aluminium lake (4,5-dihydro-5-Oxo-1(4-sulfophenyl)-4-sulfophenyl-Azo]-1H-Pyrazole-3-
Carboxilic Acid) with 15.0% dye content, FD&C Yellow No.6 aluminium lake (6-hydroxy-
5-[(4-sulfophenyl)Azo]-2-naphthalenesulfonic Acid) with 40% dye content and FD&C
Red No.40 aluminium lake (6-hydroxy-5-[(2-methoxy-5-methyl-4-sulfophenyl)Azo]-2-
naphthalene sulfonic Acid) with 40% dye content were purchase from Sunchemical. For
electrocoagulation set up, aluminium plates were purchased locally. Direct current was
sustained by a TES 6210 DC power supply (Taiwan). Absorbance was measured on a
UV 1600, Shimadzu (Japan).

2.2 Electrocoagulation of standard dyes

200 mL of dye solution of tartrazine, sunset Yellow FCF, allura red, erythrosine
neucocine, carmoisine and amaranth ( 0.025 - 0.25 %w/v) were prepared in distillation
water and ethanolic solution (up to 85% v/v) then subject to electrocoagulation, a
procedure is as follows. Two aluminium plates (dimension 14x5 cm) were used as
electrodes. These were spaced 3 cm apart and dipped 5.5 cm deep into a magnetically-
stired dye solution (200 mL) contained in a 400-mL beaker. Sodium chloride was
added to the solution as supporting electrolyte at a concentration of 0.2% (w/v). Direct
current (about 0.3-3.0 A) was passed through the solution via the two aluminium
electrodes until the dye solution was colourless or very pale in colour (1-2 hours). The
resulting precipitate was filtered and dried to afford the lake pigment. Percentage dye in
lake were calculated by (weight of standard dye — weight of lake pigment obtained) x
100. The result was shown in Table 1 and 2 for experiment in aqueous solution and
ethanolic solution respectively.

2.3 Aluminium lake preparation by standard method [5 ]

25 g of aluminium potassium sulfate (KAI,(SO,);) was dissolved in 40 mL deionized
water at 90-100 °C, 0.5 g of standard dye* was added, the mixture was heated for 3
hour and treated with a solution of 15 g anhydrous Na,CO5; in 30 ml deionized water.
After cooling, the aluminium lake was filtered off then washed by deionized water and

dried at room temperature. Percentage dye content in lake was calculated and
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compared with 3 aluminium lake which were prepared in section 2.2 the result as
shown in table 3. * tartrazine, allura red and sunset yellow FCF
2.4 Test of aluminium lake

0.01 g of aluminium lake was added in 10 mL of deionized water, ethanol, propylene
glycol and mineral oil respectively, solubility of lake pigment was observed. The infrared
spectra were recorded as KBr discs on a Bruker FTIR Tenser27. Gas chromatographs-

Mass spectra were obtained on a . Scanning Electron Microscope

3. Results and Discussion

Aluminium lakes from 7 standard organic dyes could be prepared by
electrocoagulation in ethanolic solution. As show in Table 1 and 2, in case of aqueous
solution only erythrosine lake could be prepared when the concentration increases the
percentage dye in lake decrease proportionally. In the other hand, when
electrocoagulation proceduer was done in ethanolic solution, with increasing of standard
dye concentration the dye content in lake increases. The dye content in the lake ranges
between 2-17%. In aqueous solution, due to the high voltage was generate through the

reaction chamber, almost of preparing lake were colorless.
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Table 1. Results of preparation of azo lake pigments by electrocoagulation (in agueous

solution)
Dye Used Dye concentration in Time for complete % Dye in lake
electrolysed solution coagulation (minutes)
0.025-0.100 120 -*
Tartrazine 0.125 120 Precipitation not
complete
0.025-0.100 120 -*
Allura Red 0.125 120 Precipitation not
complete
0.025-0.20 120 -*
Sunset Yellow 0.25 120 Precipitation not
FCF complete
0.025 30 5.1
0.050 45 3.3
Erythrosine 0.075 45 2.1
0.100 120 2.1
0.125 120 Precipitation not
complete
Neucocine 0.025-0.100 120 -
0.125 120 Precipitation not
complete
Carmoisine 0.025 120 -*
0.05 120 Precipitation not
complete
0.025-0.075 120 -*
Amaranth 0.10 120 Precipitation not

complete

*colorless precipitate
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Table2. Results of preparation of azo lake pigments by electrocoagulation (in agqueous

ethanol solution)

Dye Used Dye concentration in Time for complete % Dye in lake
electrolysed solution coagulation (minutes)
Tartrazine 0.025 45 4.8
0.050 45 5.6
0.075 60 10.8
0.100 60 12.6
0.125 120 Precipitation not
complete
0.025 120 4.4
Allura Red 0.050 120 Precipitate not
complete
Sunset 0.025 120 2.6
Yellow 0.050 120 -*
0.025 30 2.1
0.050 30 4.8
Erythrosine 0.075 45 3.1
0.100 45 11.5
0.125 120 Precipitation not
complete
0.025 105 25
0.050 120 4.3
Neucocine 0.075 120 54
0.100 120 7.3
0.125 120 Precipitation not
complete
Carmoisine 0.025 15 10.3
0.050 120 Precipitation not
complete
0.025 60 4.8
0.050 60 5.8
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Amaranth

0.075 75 9.8
0.100 105 16.5
0.125 120 13.9
0.150 120 Precipitation not

complete

* Colorless precipitate

By using electrocoagulation method, aluminium lake of tartrazine could be

prepared in a higher dye content than that obtained by a standard method [5]. However,

the other two aluminium lake pigment although have a lower dye content but the ec

method consume a lower amount of standard dye.

Table 3. dye content in aluminium lake from electrocoagulation method and standard

method.
Dye used Electrocoagulation method Standard method
Weight | Preparation Dye Weight | Preparation Dye
of Time content of Time content
standard (Hour) (%) standard (Hour) (%)
dye dye
(9) (9)
Tartrazine 0.20 1 12.6 0.50 3 7.0
Sunset 0.05 2 2.6 0.50 3 6.6
yellow
FCF
Allura red 0.05 2 4.4 0.50 3 6.6
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FD&C Red#40 aluminium lake

allura red lake pigment

FD&C Yellow #5 aluminium lake

tartrazine lake pigment

FD&C Yellow #6 aluminium lake

sunset yellow lake pigment AVA

Figure 2 IR spectra of commercial lake pigment and ec lake pigment
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Figure 3 GC Chromatogram of FD&C Red#40 aluminium lake (3a) and allura red lake
pigment (3b)
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Figure 4 GC Chromatogram of FD&C Yellow #5 aluminium lake (4a) and tartrazine lake

pigment (4b)
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Figure 5 GC Chromatogram of FD&C Yellow #6 aluminium lake (5a) and sunset yellow

lake pigment (5b)
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Figure 6 SEM micrographs of lake surface FD&C Red#40 aluminium lake (6a), allura
red lake pigment (6b) FD&C Yellow #5 aluminium lake (6¢) and tartrazine lake pigment
(6d) FD&C Yellow #6 aluminium lake (6e) and sunset yellow lake pigment (6f)
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4. Conclusion

In this study we successfully prepared 7 aluminium lake pigments by
electrocoagulation in ethanolic solution. The dye content ranges between 2-17% this
number is higher than the standard method but far from the dye content in commercial
lake pigment which has 15% and 40%. There is a high percentage of aluminium in lake
pigment obtained by this technique due to the aluminium hydroxide which generate

during the procedure.
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