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Abstract

In this study, we performed various extraction condition experiments such as types and concentrations of extractants, amounts
of extraction sources, pretreatment processes, to optimize the calcium ion extraction for precipitated calcium carbonate (PCC)
production. CaO was used as a calcium extraction source, The extraction amount of calcium ions and the particle size of
CaO were determined by ICP and SEM results. As a result, 100% calcium ion was extracted when 2 M hydrochloric acid
was used as an extractant, and the optimum amount of the extraction source was 6 g. On the other hand, it was confirmed
that the reaction time, reaction temperature, particle milling and heat treatment process had no significant effect on the calcium
ion extraction amount.

Keywords: carbon capture and storage, indirect carbonation, calcium ion, extraction

1. M =2 olbslRr A AZE A% Ve T UPE 2y ¢kl Ve vAa X

%] 4l A Z(carbon capture and storage, CCS) 7|&o|th B4 x5 Ul

2kl Whdghel m} Ake EEo] oA Yo E AMSH I 9l 8 A 7 e kY CoE A ¢ e AR Hkto R 3

AAgel oish Tk AR O E Qlste] AV VR v 7FEa Qlow Syle A= 20000 2HE 2 7| A 9 s

Fy¥o] AF2dst W A wEt 5 $HeAS oISkt S e FREE T34 B4 2 2 AR 71E2 1) Wl

olg)3t &S Wi gl 2ATkAE F5V1E £FEl] vE ot 7k T o9 #el W 2, 2) THE o9 T, 3) AFAE,

3}4 4, @55, CFCs, HFCs, PFCs 9 SFq 5°] =t AA 47k~ 4) FAF, 5) AR FEZS] HAFHFERAISE mineral carbo-
Z 80% ©)AS oAbkt ApHstar Qlth2). olell whet AlAl 2= nation), 6) CO, A% 5 71&% 75 TH5].

g4 3 9 AT Ve 5 FERse @A d7dAlel o

oA olikshera: Azhe 919k Ao At L gl vighil = gH-=
¥ 53 i) olisteas Aelshs ASAE, ldAd s 2E -

20303714 BAU thH] 37%9] &471~ wj&es 7Eevts

= A8k 2t Ee oaksheka: Aol Aghait) o)t A & AP EE

i FEol d9Eta oz kysty] wliEel A714Ql Aol Ths

T Corresponding Author: Kyonggi University, sk 7|2 7A7F 52 Ay 9l okEE Bo]"i‘joh:]'[l]. & A 7k

Department of Environmental Energy Engineering, 154-42 gwanggyosanro, LS o A 28 =o oF&l ol ALELELA B9

Youngtong-ku, Suwon-si, Gyeonggi-do 16227, Korea A damalst 71e SlelelA ‘16? T vt olakees 28

Tel: +82-31-257-7689 e-mail: sskim@kyonggi.ac.kr 71& & A Co, A W A SN € 7T vl Al 1]
PISSN: 12250112 eISSN: 2288-4505 @ 2018 The Korean Society of Industrial and w3 e Zo® Frha QlE 7|selthe).

Engineering Chemistry. All rights reserved.

43



44 olefgt - oA - 32l

FEealsl e 23 gkl W(direct method) ¥ 7HF ©HALS)
W (indirect method) 0.2 T-2¥t}. 27 wHiks) WL & gHAks)
of] Q1o 7Hd 7hsl WRjolm Adgt A8, olE 59 CaMg 2ol
=& AREA 58 B B 93l 'S Witk A4 &
2bsle] 79 AR Tk 3] @akskel A4 A E}’\}i}i T
Atk AR 7k aA gabske] A9 vt @ S5 RS 5 2
Lo} sheelA 7k AAEle] COo,8t AEAIA &AL Al7]= W
[1]. ©] 378 AF3 3 AA Al AAZ A 'Aksl W-g-5527}
ul-e- =2]vh= wilo] Stk AR watsle] 73—?‘ 3ol
3 TR oA fdet FE RO R & wilksl

e S55 7ERE gigtER] A9, a8]go] QyErhs o
AATH7-9]. olell Histo] 1 ©Alshe A dAllA du(iskE ®
T FARHD)EHE SFAIR(RE Mg BE Ca)s FE31,
AlAE CO 8 HEGAIA VA B3t 2171 Holthl
EEske] 749 v kv A 'aksl od 443 'halksl & E1r
Hol Slvk. vhed 7k A ©Aks) WS 7] dAlel A M
=8 b, A 259 A 9 sRksldAlE AX= Ho”?dii
AE MgO2] Hh-go] w3 B2 YA} &H|HE who]
SITHL10]. 2% 4 Bk 529 Jd AR A 42E 3
thz Aol Ak goln] 149 CaCosE AAtetal A Hstitt
= Aol AeH1,11].

FHZ AR e 78S 2EFEdoR ol 8% 1y gl
)=
n

o

3} A7) Wol a1 Qlar o]of whe} vhekst AIFAME T
Z1Eel EEOE Aol FEsHs e gis A7 W8
H L AUH12-16]. AT AAGFARE B 7] S0l 72%01% FE
Al g 0]9]9] Efol T3t FEE7] wliel elo]& o ule} 3
30l Y ATk mEtA 2 AT E EMiO] A= =27
= Sl calcmm 0x1de‘?‘ ]*‘3—’5‘}01 29 4 %"@r‘ﬂ 9 FEH A

DEEL, A B9 H79 0L FPAPE FETE el
P WY Agele FE R 48T 5 G AA0) 20
st stk

111, 2E0l2 559 U FE8
2 Arephe dgolet FEep) Aw aw 20E
/\

Samchun) & 01%0},\,\.1_ —rﬁ%ﬂ]t ammonium acetate (97%, Samchun),
ammonium chloride (98.5%, Samchun), sodium acetate (98.5%,
Samchun), acetic acid (99.7%, Samchun), sulfuric acid (97%, Samchun),
ammonium hydroxide (28%, Junsei), citric acid (99.5%, Samchun), ox-
alic acid (99%, Samchun), sodium citrate (extra pure, Duksan), hydro-
chloric acid (35-37%, Samchun) £S5 AR5}

2.12. Z&0|2 =& 4o &

Calcium oxide®l|X] ZE-S FE317] 95k figure 10 YERA A
o e} A3s St dAgst 2% sk Aol & A
A& 3] flste] o= d AL
latorE o] &-3to] W79 REE fAEIh 2

IIEE

]

34 3L circu-

Holeg 22

b s A

23kt Ml 29 & M 1 F, 2018

Ca* & Ca? &% ol1t

ICP 24(Ca* 5= BET

Figure 1. Experimental method for evaluation of calcium extraction.
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Figure 2. Dissolved calcium ions concentrations on various extractants
and concentrations. Experiment condition (Calcium extract source :
CaQ, inlet quantity of calcium extract source : 10 g, reaction time
: 10 min, injected quantity of extractant : 100 mL, background
temperature : 25 T).
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Figure 4. Dissolved calcium ions concentrations on various extractant
concentrations and quantity of calcium extract source. Experiment
condition (Calcium extract source : CaQ, Extractant : HCl, injected
quantity of extractant : 100 mL, reaction time : 10 min, background
temperature: 25 C).
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Figure 8. SEM images of CaO on various pulverization steps. (a) Raw
CaO, (b) Attrition milling 2 h, (c) Ball milling 24 h.
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Figure 9. Dissolved calcium ions concentrations on various
pulverization steps. Experiment condition (Calcium extract source:
CaO0, inlet quantity of calcium extract source : 10 g, Extractant : HCI,
Extractant concentration : 0.7 M, injected quantity of extractant : 100
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