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Effects of IM and Chlorine Contents on Cement Clinker

Young Jun Lee, Woo Sung Yum, Sung Kwan Seo and 'Yong Sik Chu

Carbon Neutrality Materials Center, Korea Institute of Ceramic Eng. & Tech.
o OF
=1 =

ATHE AL THIRT AIJEARES AHE 2378 92 9 e 2 ARSI 9t o] ARIRAE L iR E A4S 33k

E/Jof et %6&—%* ek whekA & Aol Aa TR Alole S 9] FEsH B4, 53] Yeto|E L o
E97t 29438 ARSI E3A9 2442 IM wistel BiolA da e St wet & o Feglon, 55 A4
2,000ppm FZ0N| A 7Fg F 53t A7 =2 E Ik o|nf Free-CaO T2 H4 31 Oppm tiH] 2,000ppmof A 2k 37% 743t 42320
et gEtolE A4 27]E da T3F S0 wet &% Zrlety o, IM St mEbAs Fofrle At mEE 9l YElolE
XRD HZ ZEE 1M 1.5 D 1.7 27014 A4 g2 1,000ppm7HR] Z7151E, 2,000ppmoll s A% 745ttt kA9 A4
2,000ppmO] A= Leto]E 1T = Oppm Bt 2 78S et 4719] AR2 8 IMIt G4 k2 S9A 45 2718 W
A 4= 9lom, ESHXRD # 3 =T WekAE 4= oke A2 115

g,
uol«

1

A
=,

o M2

ot o it

i

FHIO] 1 AHFRANE, S, A4 ek FE 7], XRD 13 P=

Abstract

The cement industry uses various industrial by-products as raw materials and fuel for cement clinker. Most of industrial
by-products with chlorine can affect clinker properties. In this study, the mineralogical properties of clinker as chlorine content,
especially alite and belite mineral properties and burnability were examined. The burnability of clinker was better as the
chlorine content increased and the best results were obtained at clinker with 2,000ppm chlorine. Free-CaO content decreased by
about 37% at 2,000ppm compared to Oppm chlorine. Alite size increased slightly as the chlorine content increased, and became
smaller as IM increased. XRD peak intensity of alite increased up to 1,000ppm chlorine content under IM 1.5 and 1.7
conditions, but slightly decreased at 2,000ppm. But alite peak intensity at 2,000ppm was higher than that of Oppm. From the
above results, it was confirmed that IM and chlorine content can change the clinker mineral size and also change the XRD peak
intensity.

Key words : By-products, Clinker, Chlorine content, Mineral size, XRD peak intensity

- Received : October 16, 2023 - Revised : October 22, 2023 - Accepted : October 23, 2023
$ Corresponding Author : Yong Sik Chu (E-mail : yschu@kicet.re.kr)
Carbon Neutrality Materials Center, Korea Institute of Ceramic Engineering & Technology, 101, Soho-ro, Jinju-si, Gyeongsangnam-do
06716, Korea
(©9)The Korean Institute of Resources Recycling. All rights reserved. This is an open-access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted
non-commercial use, distribution and reproduction in any medium, provided the original work is properly cited.

62



1M

rhu

U AHE FAoAE Tt H7 [ BES ARIE Y -
A=Z ARESLA 9loH, o]F H7|E AR 1,720
E/200] 0|21 o). AMIE Yz 2= HFEAL 4
A, sirsEA] 2 A - A &3 B0, dEEs

s[eto]of, HedpA], HEA H AVEF 5o AR

T O

AP, ol5 - AR R EL b RS FR3Ho]
297 9 AME B40] ol 9L nlAe, 58] 4
& Qe 297 24T 2YA B SHEL BF

Ak

BolE FFE £ 5 AT, SHA FEL TA 471X
2 iS5 glom@dd] FE), ol Yol E, WElolE,
YFolYlo|E, HZo|E 5O02 HHAEL k. BE &
217 20 ok 50~60%Z AX|5H= Lejo|E AL A|
HE 27] FrE Feot, 1A BE F A 20%E 2
A|5H= dgto]EX 289 o]59] 7] Aol P &

Utk 27411 GFalvjo| ESt Hgto| E= SR A B
9] F 20%E AA|oHH, o]F GFHHo|Ex= T Al
EO| SAAT E A 5 FAPo= &

15 QPASL Table 13} 2o], ot 4L AHg3}o]

=l ox

F

Q
=
294 W 2715 549 F Leto]E 9 Wejol= 7]
M2 450} ool YEGE g AIEsIgon, ol &

)

O|E 7] 15~20um, WEo|Ex 25~40um7} 71
Hgtotrtal YISy, & S FE 7| HF A
HEO USAE 59 E0E FE &= 5 A=A
ZRIsIGith HEC 294 BE A7= A4 gl o
A HokE 4= glom g, olof gt A|AA At: F
[5ptar JekE) Lee 52 297 3 4ol 24
o B 2FA 2470l A LEolE Aol &
A=, 5L A4 e 2ANAE IMO| Ropdes 4
3/g0] Fafickar st shAg g At
E2 AMES] g4 FHgo] S7HE {54 Ast, &

Table 1. Example of optical quality factors for cement

clinker”
Alite Belite
Size (um)  |Quality (Point)| Size (nm) |Quality (Point)
15~20 4 25~40 4
20~30 3 20~25 3
30~40 2 15~20 2
40~60 1 5~10 1
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. Variations in phases during the formation of OPC

clinker'".

Table 2. Free-CaO content of clinker (Unit : %)

Chloride
0 ppm | 500ppm |1,000ppm|2,000ppm| Ave.
IM
1.3 0.79 0.64 0.54 0.50 0.62
1.5 0.83 0.63 0.57 0.49 0.63
1.7 0.82 0.74 0.66 0.62 0.71
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Fig. 3. Microstructure of clinker mineral used Optical microscope.
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Table 3. Mineral size of clinker

(a) Alite size (Unit : pm)
Chlorine
Oppm | 500ppm |1,000ppm |2,000ppm | Ave.
M
1.3 18 19 20 20 19.3
1.5 16 17 18 19 17.5
1.7 16 16 18 20 17.5
(b) Belite size (Unit : pm)
Chlorine
Oppm | 500ppm |1,000ppm |2,000ppm| Ave.
M
1.3 14 13 11 12 12
1.5 11 10 10 9 10
1.7 9 9 12 7 9
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Table 4. XRD peak intensity of mineral (Unit : CPS)

IM | Mineral Oppm | 500ppm | 1,000ppm |2,000ppm
Alite 374 439 484 645
Belite 356 349 370 436

' Aluminate | 144 136 157 162
Ferrite 114 113 121 106
Alite 407 484 500 464
Belite 366 396 342 346

b3 Aluminate | 168 181 178 144
Ferrite 101 105 114 101
Alite 499 531 561 509
Belite 416 412 394 407

17 Aluminate | 168 181 178 144
Ferrite 251 225 192 229
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