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& 9F ! CKD FE42 AIMEFANA TG H7]=¢l CKDE AHE da=z AA-gs] 918 &
§ Weledz Z8ste KCZ F2°t Hgol, HeAid S4 59 £4A= F2d 797 9 °]
£ Aolgstat sheit. o] 2w dhE A-goto] KClE AA 23t o]2ue & FEH] pHE 12.7
oA pH 2 mgtez gasilon fel2ugtex|e] H'7E oj2uehs AA FE9q gei=dees &
skt ol wgke] Ao o5 Ca*', K' AR AAHYCH, K' ol AAs] Sl H=A]
ko] S7PF Hads wasile. ol2ugkex| et AHHFA] of ovf H2 HFARNE e HE
AN AESFAGA ] 48] 2 K" AlA 3es, 78 w2 CI AlA &es st &
olzugrA o] H'7F FoleugrAe]l OH ofH] 1.28) g we&s 7He 5294 pH Hshs
S5l gelstit.

»

FAo] - FEY, ofLueTA], pH, AMEYEGAE, HolEEE

Abstract : The CKD extract is wastewater from which KCl in CKD has been removed to reuse
CKD as a cement raw material, and tried to reuse no extracts due to problems such as wastewater
treatment facility expansion. As a result of removing KCI by the ion exchange method, the pH of
the extract after ion exchange decreased from 12.7 to less than pH 2, and it was confirmed that
H" of the cation exchange resin was dissolved in the extract through ion exchange. In addition, the
selectivity of the ion exchange was removed in the order of Ca?*, K*, it was determined that the
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increase in the contact time to remove the K* ions. The batch system had a contact time of 6 times
or more, compared to the continuous system, and showed 4 times of K" removal efficiency and 7
times of Cl” removal efficiency. It was showed by analyzing the pH of the extract that more H' of
the cation exchange resin was extracted than OH™ of anion exchange resin as the pH of the extract

was changed.

Keywords = extraction, ion exchange resin, pH, cement kiln dust, KCI
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AHE AHle dRulEit 73d A} oo
oz &H|7t E2 ARQioln] IpARE] 2Hnty]
Aoz QA= oy, X HI|ES <=
s, CO, 7t Afsiet e 247s 35 o
Aozl ARE g8 W2 kg 7ol 9l
tH1-4]. di@do=z AHIE H7|E F syl
CKD (cement kiln dust)= AHE Az ZAH9]
HjE7tAol A ESE HAREZS XS HAE
2X Table 13} 72 AJRo= o]Fojx 9t}
[5-9]. I % CKDZ o|f1 Q& Ca*'= CO;,
ot ¥Rgste] CaCO; ¢S AT & glon
[10,11], AIHIE "2 T} ARSSE 4= Qs o]
Lolt. 13y Ca¥'yt A eE
Cle 242 4 U I9 T ¥
A7 o]FE Walsin, ARIE
Z shdel7] miiel| FE8AE
KC)Ee Agdoz AAT F AHEA=RZ
AAgsfoF gFcH12-15]. 11 & CKDY KCl&
AAT Fo] A8, & faE 28 KA 5
o] g-gElo] glof olE Aoty gt A
A S T BA da, AAAE &4 5o &
A7y drAgska Qloh EeE ol o Az
gt 7]&o] AFSlH ol FHSEA o] ot
gt KCl #& w50 BHRE 95 7|& o]
g4xog =D 9y olo] mEt H&E A
AR = Qe 34, S H W KCE AlAsEH
o] CKD2| KCl #& SAZH tiA] AFgE
om HaRuts AjadHo] e o] HFE]

NI

FEN QoS 9t Rt VeEe 94 F
H(reverse osmosis), 752" (electrodialysis),
AT (forward  osmosis), Holg Z5HH
(membrane distillation), 3% (evapotation), ¥
¥ (precipitation), ©]-21 22| (lon exchange
resin) 5 1§ ohFRt 7leo] 28 Sl 16]
I F AFEHI A7 R4, dolg RS 1
FLO| Haof S84 4 glo] oF 200,000ppm]
H4 28 2= AHE Ao H8s7] o]+
< 7l&oltt, ke &8E 5+ 3l
E9 E=HE o8ty ek F
4 on KCl ez HE=o 714
< ZH= Jlsolth. Iy tiE 4bgQl AW
oA B nE w4 FHRAO ¢
W2 oz] A7 ARty A&l A
fujet & 74 w=t KClo|

2 FEHAGL 23 #H$T7F SAsHAY B4
29 T &5 AHZF Basto] oyt &
2 5 ot o]2uSAHe] 7e ofgafo
= Fol2t ol FYsty KCle F
Yo, e ouAE ARSI =2 g8 7
Aol F EACR OE 7|& v 7HHo] ¢
Ahsta w40 4 AH2E Qg a2 TP
Wol Aei= QIeH17]. Parke] €7(2014)°1A4
£ mgol Aol 2u A E o83 U= Al
7 AFE FFst9eH(18], Hong ¢ €A+
(2004)= ol2uBFAE o83t 3F HE9 A
2 2 Aol§ 7FsAdS HIFHATHI9. 1=ut
olE9 AFE T H ol FaEHO U= F

o 0 £ 2 ot rlo

Mo rok rlo
e
T
Hir L

=

i
fr 2L

Table 1. Chemical composition of CKD (cement kiln dust) as determined by ICP

Elements K Ca

Mg Al Fe Si

Content(%) 24.5 18.9

0.26 0.67 0.45 0.95
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7 Eetal frjol2o] theF i Qe
CKD Ajo]g59] A2 9Igt o]2udt A+
0] &3t *‘Mlu}. olof wat & Ao Al
E % CKD ®Hist g4 dAd
FE2H ("4 ZHOlJ‘E’L— Qs olewIFAE 2
£ | #& 271& AAlsta skt

rl

=,

2. &9
2.1, MEME ¥ Wy

2.1.1. Zgol2 & % CKD 29 =3
CKD FEd& Azxshr] fsf deold &
2A4¢l H,0 100 mLoll CKD 40 g& &gt
ot dgEoled ZZOV] $J5}Fo] magnetic stirrer
£ ol8st FEUN FE8AE wrtsieh o
A @R H GF/C  filter (CAT no.
1822-047, Whatman)& ©o]&sto g3 19
2o Belsigon, Bed gole KC AAE
FEAEHHoR  HEotdoh, FEH9] pHE
12702, pHZHEo] "QT #H<¢ COE FUs|
k. EF CKDE AME 340 H7224 7
Aot olex Aol digt A= Susl Wes A
olam wersigct. olof wet ze
492 233 CKDE 33 ‘ﬂ—. ,
7t FEHo] A& ICP BAo® glstrt
(Table 2). 1 A=} 1 Lo F&9 U Ca*, K,
Cl= 717t B 980 mg, 75385 mg, 68700 mg
o fHe UFS sk 1 F Kol
6.7% Y2 238 7|1Estg oy, 1 99 o]
22 A9 FYS olFLE Z=the HelA
T2 5% 208 8% AT FAT 389 o

CKD F&9qU KCl AIAE 913t oleunger] A2 25t 94 3

2.1.2. o]2ugAE AHESE CKD F&9 U
KCl¢] °]%i’-§l‘“}‘§

2 dFfAE KClE 5538 #H4<0 CKD F
SN A it A, 7P°§7V§ o] 2u ke
19t H=ste] K'eF CI'E AlAstA sheich
ol 2WeAl= Fig. 13 Q% (a) FEAEA
(batch system)& Z&= (b)) dAHESEF
(continuous system)E ©o]&dl FEAIE A
2tolE Hlwstaat skelth (a) 2RAA S
_C,L ]_9_'79,]—/\1]3 0114?112 ZX] c‘)_}— ) hakmg
incubatorg® ©]&3}o] 20 C, 70 rpm_o_?._ 30
ming¢t ¥ttt (b) AEHSEAFRS 4+
]iﬂg}—rﬂg 4 X ¢, 5 ml/mine
2 20 mmEo} Lleseiii=g
ERF BE BRE & FFA2 pH 449 ICP 4
= SRIstnt. AlA" K'eF Cl2 ZH2F ol
L w3k (Samyang jit, SCR-BH)Q] H'9} 20]
2Wg<4A](Samyang i, SAR20MBOH)2] OH™
oF HEst] AAEGeH, o AARER A%
Stof Uetiglth. AFgE ZZo] o] 2w e 9]
HEHI E4S Table 30 YeRfRITE

N

oX. o E

2.2, frzstEct=nl H¥XUHE2E7|
(inductively coupled plasma, ICP)
2AM

Mool BgR 9 £
sfeto]l CKD &9 ]

BA517] Y5l Walters®] Waters 600E/431/125

£ olgstdrt. EE8AL olgstel 0-100

mg/L Aold AFHES AL, FEUNS

50 - 2500 B 3]435

2 gA=R0 AtEe
Ca%, K', CI'Y] 58

Table 2. ICP analysis of ion concentration in CKD extract solution

(experiment conditions: S/L: 0.4 g/mL, room temperature)

Elements Ca K Cl

Sample 1 604.0 81,172.5 69,931.5
Sample 2 974.5 73,165.0 68,709.0
Sample 3 1,358.0 71,817.5 67,497.0
Average 978.8 75,385.0 68,712.5
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Fig. 1. schematic diagram of ion exchange system setup for removing KCI ions.

Table 3. Properties of ion exchange resins

SCR-BH

SAR20MBOH

shape
notation [ER-H [ER-OH
matrix polystyrene+DVB
-N"(CH»),C,H:OH
(DMEA,

functional group

-SO; (sulfonat

e)

Dimethylethanolammonium)

ionic form H* OH"
specific gravity” 1.20 1.12
shipping weight” 780 710
moisture retention, % 50-60 45-52
total capacity, eq/l 1.71 1.00 1
effective size, um 400 1
uniformit coefficient 1.6} 1.6
particle size, um 300-1200 300-1200
operating temp., C 120} 40 |
operating pH range 0-14
swelling rate, CI” - OH™ 10-11% 24%
SRS
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Fig. 2. Removal efficiency of KCl ion with
various weight of ion exchange resins
in batch system.

(experiment  conditions:  S/L: 0.4

g/mL, room temperature, reaction
time: 30 min)
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