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Abstract

The removal of chelated copper from anthraguinone dyes by cementation on
powdered iron was studied. The removal of chelated copper was found to be a
function of solution pH, amount of NTA and iron, and reaction temperature. In the
presence of NTA, reaction rate of cementation was found to be strongly dependent
on reaction temperature, solution pH, amount of NTA and amount of iron powder.
These experimental results can be explained successfully by the distribution of

complexed copper iron in solutions.
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AL Ao HEdd HeIFAH G F8F 98 e AHolgd.? olg EHo=
ALEEE ZYolEAE 55 o]&H AY FHo| 53y E£F ASEHE pH WA
W& aminopolycarboxylic acid7} 7} Bo] AlEH 3 Q. o] &3t= L EAZA
+ ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid (DTPA)
2 nitrilotriacetic acid (NTA) o} 1t?

ZEolEA Y o3 HuolEstd FEFHE AASIE TR LE & Ay vstd
AAAQ X s, 239 fo)A, R& A AnAY H XY e 859 3
F 7bsAd WiEd RYdy Fa% TS5 AP dAITHLR o]&H1 gt

SQEJA=A 9EC 2 YEY A, 7tF T g4 2ole FAY FAYPHTL
QEHF=A duse 2 AXIAHAA FE FFE (CuCl, £ 1A)E FTHEM2
ALL3HAl Hed o] 78 3EEL FEE 84 CuClst Cu(OH):Z Ho #Hs2 AA
HAT A 485 AFFT FIFol AHH AHATHAAY T3S LAY A
I AGoMY F3H TAES o7] AFIA
2 A7 GEFA=A d8d TRHY dv TEH JFES NTARZ D oEZHAA
3 aAggo) ot AAY o gL E, pH, LY HY FUAF HHolEAY AR
F 5 TR EHEC] RFANEEE A= dFS nFEHA.

2.0 &

A NS BERE 93 o)y AANSGE g F9 Asgdngo

2 o] R0},

Fe + Cu’t = Fe®" + Cu
Fgolo A Ao o3 Tale RANLNE OLH e Az Rukgo] dojus
Aoz RiFol gr}s?

Fe + 2HY = Fe® + H,

2Fe + 4 HY + 0, = 2 Fe®* + 2 H,0

2 Fe’t + Fe = 3 Fe?*

2 Fe' + 2 H + -%—02 = 2 Fe* + H,0

Cu + 2H" + %02 = Cu* + H,0

a3y Stumm¥ Morgane §&447 Qe FE&ddHE  Fe’t o]0 4R
AP oe Qe Ba¥sQo.
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A 3

3-1. 4% 3R

B AN AR 93 Fx= wwtr|s RFE 2 L 8% pyrex glass 5-necks
flaskE ARE3tHch weF £99 pH W3+ Titroprocessor (M 686-Titroprocessor,
Metrohm, Swiss)& ©]43l9 2%5&4 d%on, pHE YASA FA37] s & &
otzta]l £9L Dosimat (M 665-Dosimat, Metrohm, Swiss)& o] 43l AF FY3tA
o} kgAY exE Fxud wErE AdXsd £1CY ex@A A dA3A «
A Aot

3-2. 49 3y

£E2A 40 oF Futgg WX E7] H3ld BEE 254 E AHLsEed, HEAS T
71¢9te] &L Adstr] Y8t A Ax z2HsANA F A APEE FY3AG. S
Z FEol FEW3E 29 £98 HdY 045 pm glass filter2 AF(F F 1 o
o} 2 Atomic absorption spectroscopy (Varian Spectra Co., Model AA-20)2 A %34
ot} AR S HL £X 985%, 1504me] H F2(Hoganss, Co., Sweden)S, ol EA]
NTA¥E Trisodium nitrilotriacetate monohydrate (BASF Co., CAS No. 18662-53-8)&
A&t

4. 43 @ 1%

A mangdd ReAe LAyl ARRSEE AL JFS nBH7 A5
wgzr] Feoles FE7 100 mg/Ldl §4el ol B4 FUF NTA 433

TE
mg/LE $98tn 2B B%e 2g /it @EAwg& APAFG. pH 2014 ©&Ae 2
T8 25C, 35T, 45C ¥ 55CE ¥W3Az2 AHE Fig. 1o JehliAch agoH BE
upo} o] WG AY 2EE WEEE & JFE vAY, vEAL 2EIF FolAE 2
FurE& e B PP TeEdE Ao #FAHL ok BHE2E7F 55T FE
S A1ZE 158 Aol FElo]l9 FEJF 20 mg/L °lFE  FHaHO B EEdaL
Atk EF WS LE Ao 2 ggEEe F/tE A YEdS ¢ £ Ak
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Fig. 1. Effect of reaction temperatures on the cementation of
copperion on iron powder in the presence of NTA.

é -U-j—‘} Fgol A vEgAL Aol FElo]29 AMALE HHE= I
7} 9l wrgx7] FEolLEEJ 100 mg/L £ NTAE S8
mg/L. 2 28] E52 866 mg/LE 7}et pHE W3IAI 7|9 w8AZ A& Fig.
2¢} Fig. 39 UEddt T4 RS ¥ 747 1golH, Btg2=E FEol
o AExFol7t A AL 25T BE& &5 & HdgsAnt

Fig. 29} Fig. 34 RHole RAAY wgA9 Ao FAAH ddoA wgE&x
Zb ZA etz gloen FAH g2 990 HYE w§Ado] FHEA "dolA
I 9. olAL FA T dZEAMdAE FE o]l copper hydroxyl complex
7t Hol "eolEs} 7 & AAHsE RS HEsy] HEQA o2 Aedn?

4-3. 4 5929 9%
wAPge BAHoE wA-IA Heox nAY 4 Atk A YA Edel $PHE
#d 34 o)

& @awrgol AYPE ¢ A YA B HHeA B zFwge
s go] ARHE FEELY FHolN dojumz EUHE 349 P& AAVLEE
o 9%e FA A,

e FYFo]l mANEETo uAE JFLE nFsr] Yty H B FEQFge
1.0g, 1.5g, 2g ¥ 25g22 WA 7l 4IAHAE Fig. 49 Fig. 591 Jehidct. 2@l A
2 B2 F9%e] F/eE nag&Er Ftee, g HPo wey sdsln
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Fig. 2. Effect of solution pH on the cementation of copperion on
iron powder in the presence of 433 mg/L of NTA.
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Fig. 3. Effect of solution pH on the cementation of copperion on
iron powder in the presence of 866 mg/L of NTA.
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4-4. ZHOIEA A EF9] 4T

E Agoid LPolEAMZ AL NTAY F=7F & AREE&E v I
< 137 93ty pHe 3 Y FYFY 4FS HAYF dHoHE o] &39
NTA BEW3E HJEHgvEHRE 3t EZE 3T

Fig. 62 W$%27] FEol&% % 100 mg/L &Y 3 LS 1g 718t NTA
¥ %7} 433 mg/L 2 866 mg/L%l g & E JEld Aotk YA 2 &
o] pHAlAE NTASEZE SE+Q 433 mg/LYd 9 B 28] E4<2 866 mg/L
d W HgEEr 238 %“\3]'% Aoz Yetyi gtk Fig. 72 pH 2614 &
B 155 2 25g 7189 € W wg& S JUEd ol o] ASo= A
olEAE FFolY AIEEAS We MSHE FAHIL YUY oA FHoE
Ag dHoESY A FFEG FF AESA HE A8 AeolEAs ¢
L&A EALS WIAA Cu*ol2y EIHIGEEE Waldte A 7IAss
Aoz Aztad. watA Ao EAE AAH &4 YA 233 #7449
$ BA 7] AMA seHH FF ALEo] ubHA .
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Fig. 4. Effect of amountofiron powder on the cementation of copper
ion in the presence of 433 mg/L of NTA at pH 2.
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Fig. 5. Effect of amount of iron powder on the cementation of copper

Conc. of Cd ion [mg/L]
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Fig. 6. Effect of concentration of NTA on the cementation of
copperion (Fe powder 1g).
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Fig. 7. Effect of concentration of NTA on the cementation of
copperion at pH 2.

5. 4 &

NTA®] o3 delolEstd TE 3 aFitgd ot AAL w ZANgLE
lAE TAMTEY 9% 4¥E 29 dsH 2L AES AU

1) NTAd 93t ZyolEstd F& H o 93ty AAY o m}urgs
o piAE 92 E FHFL WL 2w wolXE nFAWSELEr wR] PP w@
g EgEHen g Eatd ©E Lo {5 AA et

2) HEA Hgol FAAH FFANA ARSI AA el en ugA 9 94
o] T gAY PoR o) HYE wARSEEE FAA FAHUY )AL FA ®
T €234 &YX copper hydroxyl complex?t Aol T ole] BHo|ESF
He Ag weEsts] gEolt.

3) E AANZAA FH BHo FgFo] /e nANLEEE F/HHUY. oA
77t H4E 7 de §459 zAgAAs FoHE 7] W o),

4) L gz FFolde] AYNEAE AL EEE RIANSETE FAFHAC
ojRL A& ZHYoEAI WA EAHS WUSAA F&o]L9 BAALGEEE 93
2 ZaAgle ddez Az
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