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SUMMARY

In this study, the processor of gas analysis were configured using Air
Pollution Process Test Method to conduct the qualitative and quantitative
analysis of gas which occurs in the admixture aided concrete. This paper is to
evaluate hydration gas concentrations emitted from cement mortar using
admixture for continuous monitoring of indoor air quality. Also, to analysis the
concentration of admixture, an Artificial Neural Network model is constructed in
MATLAB algorism programming environment. ANNs are considered to be one
of the intelligent tools and the main characteristics of them are that they have
the ability to learn complex nonlinear input - output relationships, use sequential
training procedures, and adapt themselves to the data. The data used in the
ANN model are arranged in a format of two input parameters that cover the
cement, admixture and age of samples and, an output parameter which is
concentrations of hydration gas emission of specimen. This result Expect
leading study to improve the environment of inner space in concrete buildings.
and expect new area of study that is carried out by cooperation work with

many parts.
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49 Tridecane
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(5) Fly ash 22829 A& VOCs HA A
3t me E£9o WE AWE REE 29 VOCso T EAS gelslr] 9

D ENE AR 9 ASYy  ANE R2g2 ige KS 2740 oa
AWE : Fly ash : & #E 05 : 05 : 2452 AAAL, RS0 &
2 EFHER AN T B(W/C 50%)2 7Fel ZEEE mqZ 18 30
Z Bk uWale] REEHEE AZUS. AZE REu2e 747 Ries
2om/m(x10%) 0.2 AFste] dA WA (120x120x15mm) o] AlE A= EFA

34, 104, 30¢, 1d FA 7zt v "Hgste] =& 25+
1C, BUHE 5045% F& - F wustel taAzgs Aol Ttk
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g = A4 #%
TFU7 2= 280C
=H7] A He, 1.0 m¢/min

DB-624 7MZ& 2 A+
Length 30m X Dia 0.25mm X Film 0.25um
2 40C(3min Hold) - 10C/min to 260C(5min Hold)
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270 m/z 35 to m/z 300
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. Purge &
Load | Air Purge Stand by Desorp Analy
Trap

Time(min) 1 30 1 3 29

P.S (m¢/min) | 55.0 55.0 55.0 55.0 55.0 55.0

S.S (m¢/min) | 44.0 44.0 44.0 44.0 44.0 44.0

PAT (C) 30 30 280 80 80 80

Cryo () -40 -40 -40 1 1 1

@ GC/MS Purge & Trap #4143}

100

£
24
Si‘ “‘ 64 J 99 116126 141 161 179 206 227 251 268 291 312 326 339 360 377 391 410 432 446 472 484
20 40 G0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

Hit#:1 Entry:2682 Library:WILEY7.LIB

SI:98 Formula:C H2 CL2 CAS:75-09-2 MolWeight:84 RetIndex:0

CompName:Methane. dichloro- (CAS) Dichloromethane $$ R 30 $$ Freon 30 $$ Narkotil $$ Solaesthin $$ Aerothene MM $$ Solmethine $$ Methyl
100 5

84

. CHzCl>

35 ‘
24 ‘m‘\ il

20 40 60 S0 100 120 140 160 180

Kl o A e o AL A il A ol
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

5.017min : Dichloromethane, Methane dichloro

100

47

35

sol B 70 107118 134 164 191 203 215 228 246 262272282 299 311323 345 377 393 410 432 456 470 485
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 350 370 390 410 430 450 470 490

Hit#:1 Entry:14465 Library:WILEY7.LIB

SI:97 Formula:C HCL3 CAS:67-66-3 MolWeight:118 RetIndex:0

CompName:Chloroform $$ Methane. trichloro- (CAS) R 20 $$ Freon 20 $$ Trichloroform $$ Trichloromethane $$ R 20 (refrigerant) $$ Chloroform
100

g

5

I CHCL 3

24 “ h‘ 59 | 118
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310

370 390 410 430 450 470 490

7.133min : Methane trichloro, Chloroform

330 350
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100

60

30 | 7784 110 132 144 157 172182 201 235246 258268 203 300 342 366 387399 419 440 456 468 483
10 30 50 70 9 110 130 150 170 190 210 230 250 270 290 310 350 370 390 410 430 450 470 490
Hit#:1 Entry:628 Library:WILEY7.LIB

SI:98 Formula:C2 H4 02 CAS:64-19-7 MolWeight:60 RetIndex:0

CompName: Acetic acid (CAS) Ethylic acid $$ Vinegar acid $$ Ethanoic acid $$ Glacial acetic acid $$ Methanecarboxylic acid $$ CH3COOH $$ cor
100

E|

' i HO »CMe

i
10 30 50 70 90 110 130 150 170 190

8.017min : Ethylic acid, Acetic acid

210 230 250 270 290 310 330 350 370 390 410 430 450 470 490

100

\“ ‘ 73 95105 122 135145 161 177 209 233243 262 275 290 307 323 337 353 366 379 393 411 429 460 472 500
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

Hit#:1 Entry:1766 Library:WILEY7.LIB

SI:96 Formula:C4 HI0 O CAS:71-36-3 MolWeight:74 Retlndex:0

CompName:1-Butanol (CAS) n-Butanol $$ CCS 203 $$ n-Butyl alcohol $$ Hemostyp $$ n-Butan-1-0l $$ Butyl alcohol $$ Butanol $$ Butyl hydroxi:

100 3 56

3 ‘
|

27 3

Me (CH2) 30H

17 h 73
frie

10 40 70 100 130 160 190 220 250 280

8.650min : n-Butanol, 1-Butanol

30 340 370

400 430 460 490

100

30l ST 75 90 106 138 161171 190 200 231 244 250 073 293 317 333 359 300 412 432 447 463 479 500
el e Gl e Lt L i G
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

Hit#:1 Entry:4450 Library:WILEY7.LIB
SI:98 Formula:C4 H10 02 CAS:107-98-2 MolWeight:90 RetIndex:0
CompName:2-Propanol, 1-methoxy- (CAS) 1-Methoxy-2-propanol $$ Dowanol-33B $$ Dowtherm 209 $$ 2-Methoxy- I-methylethanol $$ 1-Methoxy
100
£3

e MeOCH2CH (OH) Me

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

8.717min : 1-Methoxy—-2-propanol, 2-Propanol
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100

39 65
51
30 ‘ il ‘\‘ 74 ]98 112 137 163 176 193 206 230 244 263 278 292 317 336 360 387 400 420 441 450 471 484
T T T T

Al B L ) i e L Ve e A L R
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Hit#:1 Entry:4670 Library: WILEY7.LIB

SI:98 Formula:C7 H8 CAS:108-88-3 MolWeight:92 RetIndex:0

CompName:Benzene. methyl- (CAS) Toluene $$ CP 25 $$ Methylbenzene $$ Toluol $$ Methacide $$ Antisal 1a $$ Methylbenzol $$ Phenylmethanc
100 T

Me

—

39
‘51'
EE 0 WO N

0 30 60 9 120 150 180 210 240 270 300 330 360 390 420 450 480

10.620min : Toluene

100

g7

30 | S 73 | WL yis 13010 158 176 192 219 233 258 270 280209 313 329 348 362 378 397407 423 439 466 477 490

e R L L e e L e L A R L L A AR
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490

Hit#:1 Entry:22113 Library:WILEY7.LIB

SI:93 Formula:C8 HI8 O CAS:142-96-1 MolWeight:130 RetIndex:0

CompName:Butane. 1.1'-oxybis- (CAS) n-Butyl ether $$ 1-Butoxybutane $$ Di-n-butyl ether $$ Butyl ether $$ Dibutyl ether $$ Dibutyl oxide $$ n-T

100 %7

2) 30 (CH2) 3Me

87
Ll st 7| 130

ARl M A e
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310

12.792min : n—-Butyl ether, Butane

sl i
30 350 370 390 410 430 450 470 490

100 &
106
39 51 65 77
sil || 14 150 165 193203 233 239 258 071 286 303 330341 360 376 390 419 437 450 464 479 491
A A R R
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

Hit#:1 Entry:8877 Library:WILEY7.LIB

SI:96 Formula:C8 H10 CAS:100-41-4 MolWeight:106 Retlndex:0

CompName:Benzene. ethyl- (CAS) EB $$ Ethylbenzene $$ Phenylethane $$ Ethylbenzol $$ .alpha.-Methyltoluene $$ Aethylbenzol $$ Ethylbenzeen
100 .

Et

106

27 39 1 65 7

14

Il
0 30 60 90 120 150 180

12.842min : Ethyl benzene, Benzene, ethyl-1

210 240 270 300 330 360 300 420 450 480



100

91

06
71
i o \‘ by 122 140 157 170 192 014 228 247 265 286 302312 330 349360370 301 409 423 441 458 475 49
U

i o 0 o o s e s T 1 o A R B B L)
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490
Hit#:1 Entry:100593 Library:WILEY7.LIB

SI:83 Formula:C12 H25 CL CAS:112-52-7 MolWeight:204 Retlndex:0

CompName:Dodecane. 1-chloro- (CAS) 1-Chlorododecane $$ Lauryl chloride $$ Dodecyl chloride $$ n-Dodecyl chloride $$ 1-CHLORDODECAN !
100 =

57

] Me (CH2)11C1

|
H 105
Ul bl oo s
iy i

10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310

350 370 390 410 430 450 470 490

13.017min : 1-Chlorododecane, Dodecane

330

100

o1

4 57 106

30 ”\‘
i b

1 on

m‘\ il \‘ 17128 149 178 195 218 249 274 798308 328 340 359 372 401 414 445456 479 500

T e A e e R
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

Hit#:1 Entry:51638 Library:WILEY7.LIB

SI:80 Formula:C11 H14 O CAS:2893-05-2 MolWeight:162 RetIndex:0

CompName:2-Butanone. 3-methyl-1-phenyl- (CAS) Isopropylbenzyl ketone $$ Benzyl isopropyl ketone $$ 1-phenyl-3-methyl-2-butanone $$ 3-Meth;

100

4

91 CH2COCHMe

27 3
‘ T 105

162
T A | I
e

125

10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

13.033min : Isopropylbenzly ktone

100 .
] 106
78
E 65
3 | \|\‘ Il ,‘\ | Jlua 134 151166 181 196 210 237247 261 2700 313 33 362 375 404 428 460 476 493
A L
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

Hit#:1 Entry:8894 Library:WILEY7.LIB
SI:91 Formula:C8 HI0 CAS:95-47-6 MolWeight:106 RetIndex:0
CompName:Benzene. 1.2-dimethyl- (CAS) o-Xylene $$ 0-Xylol $$ 3.4-Xylene $$ 1.2-Xylene $$ o-Methyltoluene $$ o-Dimethylbenzene $$ 1.2-Dim
100

i

] 106 N

51
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

13.633min : o-Xylene, Benzene 1,2-dimethyl
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100 —
77
- 51
35 120
30 | ‘\ 6 ) ST | ) 434 1) 177 193 213 27 049 271 290 305 319 34 351 375 398408 429439 450 470 485499
L
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
Hit#:1 Entry:8863 Library:WILEY7.LIB

SI:90 Formul

CompName:Benzaldehyde (CAS) Phenylmethanal $$ Benzenecarbonal $$ Benzaldehyde FFC $$ Benzoic aldehyde $$ Artificial Almond Oil $$ Benz

1a:C7 H6 O CAS:100-52-7 MolWeight:106 RetIndex:0

100 i
v CH 0
b
51 “ .
ECil !
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
15.714min : Benzaldehyde
100 -
] 57 71
] 4] 85
T 30 4l H \“ Il 9 1‘1‘3 127 149 163 191 220 235 248 263 279290 30 337 357 384394 400 421 440450 470 198
20 50 80 110 140 170 200 230 260 290 320 3350 380 410 440 470
Hit#:1 Entry:60761 Library:WILEY7.LIB
5 Formula:C12 H26 CAS:17312-54-8 MolWeight:170 RetIndex:0
CompName:DECANE. 3.7-DIMETHYL- $$
100 F 57
] 71
14 v
99 13 17 141 ys5 450
e R
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
16.275min : Decane, 3,7-Dimethl
100 FERET
] 4 7n
85
30 - \‘ P U3 127 147 180 200 222234 258 277 303 319330 345 360 300 411423 443 46l 482
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

Hit#:1 Entry:61336 Library:WILEY7.LIB

SI:95 Formula:C12 H26 CAS:112-40-3 MolWeight:170 RetIndex:0
CompName:Dodecane (CAS) n-Dodecane $$ Ba 51-090453 $$ Adakane 12 $$ Isododecane $$ CH3(CH2)10CH3 $$ Bihexyl $$ Dihexyl $$ n-Dodec
100 i
71
E 4 Me (CH?2) 10Me
85
i \‘ 8 U3 127 141 170
T e L e
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

17.000 min : n-Dodecane, Dodecane
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100

355

147 221 281 = 401
3040, 59 | 85 105117 133 | 156 177 191 207 | 249 265 | 295 313 327 341 || 371 385 | 415 ar94a1 457 473 489
i oo R o i i a0 i AT i et e i i .50 i U i o i i it i i g o A bt WA B A
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
Hit#:1 Entry:310785 Library WILEY7.LIB
SI:80 Formula:C20 H40 O5 SI4 CAS:37148-65-5 MolWeight:472 RetIndex:0
CompName:Benzeneacetic acid. .alpha..3.4-tris[(trimethylsilyl)oxy]-. trimethylsilyl ester (CAS) TETRAKISTRIMETHYLSILYL 3.4-DIHYDROXY:
100 -

147
20 47 59 | o1 105117 133 | 178 193 206 223 237 251 265 281 295 325 339
““““““““““““““““““““““““““““

20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

25.433min : Benzeneactic acid

9 2-11 Fly ash 22€29] A=EE VOCs 444 &4

Fly ash® £¢3 REg2x 74 s 2759 VOCs7t #4500, HE

A3 A Methane, Methane trichloro®|
] om 135~ trloxaneJJr trichloro methanne® %2 3|34
NS, Fly ashE &4 R2El2 9] F3lapgoA dAst=
ket 3|9 R7]381gE 5 Ethylic acid, 1-Methoxy-2-popanol, Decane,
2-Ethylhexanol, Dodecane?] Z#& Adut OPC REE 29 TU&tA A& o]

=
AFT 5 Peak® Aol WAES sk 5.

(6) GBFS RZEl29¢] AQE™E VOCs A EA
= =3 o
3ol GBFSE &£¢3 m2ez2e Afud VOCsE: =4stuzt 39e. o
E 2759 VOCs w4 EEM% $g5lo] 2Ftel B}AE GBFS 22
o

Ef2o A sk 24 VOCse] ARE WE54S s+,

Al 2 0505 245% % 38}221, AAzE] =
w3 EFHES AuE 5 =(W/C 50%)e 7hs RE2 G2 1 30
Z B vHlsle] REZEEZE AN AxH RE2EHZE 7

[¢)
25m/m' (£10%) .2 A=Fste] A FTHA (120x120x<15mm)e A FAE B}
3¢, 102, 302, 19 4710 A %‘%8}0# e% 254
> 3L %)
i=]
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& 5 44 g
A7 2= 280T
Su7) A He, 1.0 mé/min
_ = e
27 DB-624 71288 ZAH
Length 30m X Dia 0.25mm X Film 0.25um
Lr xg g 40C(3min Hold) - 10C/min to 260C(5min Hold)
(5= Hasighae] &2d o 7b4)
g 2 44 g
SlEH o]~ &% 250 T
oY &= 200 C
o] &3} W Aol &3H70 eV)
A 9 270, m/z 35 to m/z 300
. Purge &
Load | Air Purge Stand by | Desorp | Analy
Trap
Time(min) 1 30 1 3 29
P.S (m¢/min) | 55.0 55.0 55.0 55.0 55.0 55.0
S.S (mé/min) | 44.0 44.0 44.0 44.0 44.0 44.0
PAT (C) 30 30 280 80 80 80
Cryo () -40 -40 -40 1 1 1
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@ GC/MS Purge & Trap 423}

100

30 4 77 86 109119 134 159 192 213225 245 263 280 302 315 335 362 388
T

411 436 439450 475 492
L T R A R T

10 30 50 70 90 110 130 150 170 190 210 230 250 270 290

Hit#:1 Entry:628 Library WILEY7.LIB

SI:98 Formula:C2 H4 02 CAS:64-19-7 MolWeight:60 RetIndex:0

CompName:Acetic acid (CAS) Ethylic acid $$ Vinegar acid $$ Ethanoic acid $$ Glacial acetic acid $$ Methanecarboxylic acid $$ CH3COOH $$ cor
100
3

330 350 370 390 410 430 450 470 490

60

HO»CMe

10 30 50 70 90 110 130 150 170 190

250

8.083min : Ethylic acid, Acetic acid

210 230

100

461 485
5 s i
370 390 410 430 450 470 490

3 ‘H‘ “ 73 01101 115 133 162173 189199 213 236246 257 271 290 321332 352 376 401411 422 435
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350
Hit#:1 Entry:1766 Library:WILEY7.LIB

SI:96 Formula:C4 H10 O CAS:71-36-3 MolWeight:74 RetIndex:0

CompName:1-Butanol (CAS) n-Butanol $$ CCS 203 $$ n-Butyl alcohol $$ Hemostyp $$ n-Butan-1-0l $$ Butyl alcohol $$ Butanol $$ Butyl hydroxi

100 31 56
27| 3
4 Me (CH2 ) 30H
gl )7
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490
8.633min : n-Butanol, 1-Butanol
100 o
3‘} “ 57 75 90 106 119 138 151161 175 195 221 239 261 281 301 321 340 357 369380 401 428 440 459 479 491
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

Hit#:1 Entry:4450 Library: WILEY7.LIB
SI:98 Formula:C4 H10 02 CAS:107-98-2 MolWeight:90 RetIndex:0

CompName:2-Propanol. 1-methoxy- (CAS) 1-Methoxy-2-propanol $$ Dowanol-33B $$ Dowtherm 209 $$ 2-Methoxy-1-methylethanol $$ 1-Methoxsy
100 =

Me OCH 2CH (OH) Me

15 > 5
I 7\“ \‘ \‘ 7. 7\) 89
ey T

0 20 40

60 80 100 120 140 160 180 200 220 240 260 280 300 320 '380 400 420 440 460 480

8.700min : 1-Methoxy-2-propanol, 2-Propanol

320 340 360
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100

il
39 51 65
0 | 4 gl 7a Jog 110 137 163176 103 206 230 oas 263 278 00) 317 336 360 387 400 Ao 4L 4% 471 4
e e i 00 0 B 0 0 L e
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Hit#:1 Entry:4670 Library:WILEY7.LIB

SI:98 Formula:C7 H8 CAS:108-88-3 MolWeight:92 RetIndex:0
CompName:Benzene. methyl- (CAS) Toluene $$ CP 25 $$ Methylbenzene $$ Toluol $$ Methacide $$ Antisal 1a $$ Methyl]

1benzol $$ Phenylmethanc

100

El
Me
\r
/
39 5
51
15““““74‘
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
10.620min : Toluene
100 1
J 4 56
‘ o 133
£ “\ \Mu\\ g9 %8 s " 148 179 105207 220231 251 263273 285205 318 345 365 383305 408 430 446 462 483 500
L
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490
Hit#:1 Entry:13703 Library:WILEY7.LIB

SI:83 Formula:C6 H12 O2 CAS:123-86-4 MolWeight:116 Retlndex:0
CompName:Acetic acid. butyl ester (CAS) n-Butyl acetate $$ ETHANOIC ACID. BUTANOL ESTER $$ Butyl acetate $$

Butyl ethanoate $$ 1-Buty

100

B
56
4 % 7 Me (CH2) 30Ac
3}\\ h\‘ b 5 101 s
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490
11.667min : n—-Butyl acetate, Acetic acid
100 .
N5
30 | H‘ ‘H “ 98 113 128 150 166177 202 217 236247 274 301 316 341 355 375387 406 428439 461 489
20 40 60 SO 100 120 140 16O 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 450
Hit#:1 Entry:20629 Library:WILEY7.LIB
SI:97 Formula:C9 H20 CAS:2216-34-4 MolWeight:128 RetIndex:0
CompName:Octane. 4-methyl- (CAS) 4-Methyloctane $$ Isononane $$
100 7
E PrCHMe (CH2) 3Me
4 57 L8
O O
200 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

12.258 min : 4-methloctan, Octane
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100 -

30 ) 3 73 |10 s 430 144 164 194 221 240 265 287 305 321 347 365 381 397400 430 449 464 488 500
T T Rl b L L e

250 280 310 340 370 400 430 460 490

T e
10 40 70 100 130 160 19 220
Hit#:1 Entry:22113 Library: WILEY7.LIB

SI:94 Formula:C8 HI8 O CAS:142-96-1 MolWeight:130 RetIndex:0
CompName:Butane. 1.1'-0xybis- (CAS) n-Butyl ether $$ 1-Butoxybutane $$ Di-n-butyl ether $$ Butyl ether $$ Dibutyl ether $$ Dibutyl oxide $$ n-C
100 o

N Me (CH2) 30 (CH2) 3Me

13 130
10 TU1300 160 190 220 250 280 310 340 370 400 430 460 490
12.792 min : n—-Butyl ether, Butane
100 o

106

39 51 65 77
E O T N 124 150 165 193203 223 239 258 271 286 303 330341 360 376 399 410 437 450 464 479 491
i L L e ) ki i o e R W
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Hit#:1 Entry:8877 Library: WILEY7.LIB

SI:96 Formula:C8 H10 CAS:100-41-4 MolWeight:106 RetIndex:0

CompName:Benzene. ethyl- (CAS) EB $3$ Ethylbenzene $$ Phenylethane $$ Ethylbenzol $$ .alpha.-Methyltoluene $$ Aethylbenzol $$ Ethylbenzeen

100 "

Et

106

27 393 65 77
O |
oy G A

|
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

12.842min : Ethyl benzene, Benzene, ethyl- 1

14
T

100 .

106

57

A 7

30 H‘ m‘\ e \‘ 117128 149 178 195 218 249 274 793308 313340 359 372 401 414 445456 479 500
A A T T i LA A R A

T T LA e A R e T
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490
Hit#:1 Entry:51638 Library:WILEY7.LIB
SI:80 Formula:C11 H14 O CAS:2893-05-2 MolWeight:162 Retlndex:0
CompName:2-Butanone. 3-methyl-1-phenyl- (CAS) Isopropylbenzyl ketone $$ Benzyl isopropyl ketone $$ 1-phenyl-3-methyl-2-butanone $$ 3-Meth
100

EE]
Me

|
91 CH2COCHMe

27 39 105 -
\ |

10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

13.033min : Isopropylbenzly ktone
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100

100

ER
] - 106
» 7 65
3 | \‘\ L “\ | Jliia 134 151 16 181 196 19 237247 261 278290 313 33 362 375 404 428 460 476 493
A L A L A
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

Hit#:1 Entry:8894 Library: WILEY7.LIB

SI:91 Formula:C8 HI0 CAS:95-47-6 MolWeight:106 RetIndex:0
CompName:Benzene. 1.2-dimethyl- (CAS) o-Xylene $$ o-Xylol $$ 3.4-Xylene §$ 1.2-Xylene $$ o-Methyltoluene $$ o-Dimethylbenzene $$ 1.2-Dim
100 n

Me
| Me
] 106 ‘ ~
37 T o T =
]
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
13.633min : o—Xylene, Benzene 1,2-dimethyl
100 e
77
9 51
2 120
30 | ‘\ I D I CE 177 193 213 227 249 271 290 305 319 334 351 375 308408 429439 452 472 4883499

T L A R R A R T
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

Hit#:1 Entry:8863 Library:WILEY7.LIB

SI:90 Formula:C7 H6 O CAS:100-52-7 MolWeight:106 RetIndex:0

CompName:Benzaldehyde (CAS) Phenylmethanal $$ Benzenecarbonal $$ Benzaldehyde FFC $$ Benzoic aldehyde $$ Artificial Almond Oil $$ Benz
100 Tie

w CH 0O

] 51 “ /

wlods |

20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

15.714min : Benzaldehyde

3
0 L ] \|‘ | o9 M3 127 45 170 159 207 1 250260 278289299 321 349 363 387 401 428 460 485
T T T

T ]l o o M T | kil i Wit ik T i T T T T il i
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

Hit#:1 Entry:60761 Library:WILEY7.LIB
SI:95 Formula:C12 H26 CAS:17312-54-8 MolWeight:170 RetIndex:0
CompName:DECANE. 3.7-DIMETHYL- $$

100

4257

5
99 133 127 11 155 149

L Tl LD W U B
20 40 60 80 100 120 140 160 180 200 220 240

16.275min : Decane, 3,7-Dimethl

e AL U B D L s R R )
260 340 360 380 400 420 440 460 480
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100

4 71

85

30 I \‘ %8 113 127 145156 175186196 212 231 254 279 =l 343 362372 399 414 435 456 470 487
o M 0 R G A A T T L

20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470
Hit#1 Entry:61336 Library:WILEY7.LIB

SI:96 Formula:C12 H26 CAS:112-40-3 MolWeight:170 RetIndex:0

CompName:Dodecane (CAS) n-Dodecane $$ Ba 51-090453 $$ Adakane 12 $$ Isododecane $$ CH3(CH2)10CH3 $$ Bihexyl $$ Dihexyl $$ n-Dodec

100 43 57

b Me (CH2) 1Me

9‘§ 1}3 127 141 170

T A A
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

17.000min : n-Dodecane, Dodecane

100 -

147 327

3038, 9 85 104117 131 | 156 177 191 207 221 37249 265 97 311 b 311 355 369 383 399 )m 4:9 455 471 487

UL e i B e G T e
20 50 80 110 140 17() 200 230 260 290 ”0 350 380 410 44(] 470 500 530 560

Hit#:1 Entry:326780 Library: WILEY7.LIB

SI:84 Formula:C18 H52 O7 SI7 CAS:71579-69-6 MolWeight:576 RetIndex:0

CompName:3-Isopropoxy-1.1.1.7.7.7-hexamethyl-3.5.5-tris(trimethylsiloxy)tetrasiloxane $$

100 =

147

43 5
221 281
327 <
207 | | it 309 *1° 439 503 517 561

T il itttk g T
20 50 80 110 140 170 200 230 260 290 320

23.133min : 3-Isopropoxy-1

T i i T T T T
380 410 440 470 500 530 560

100 5

147 221 281 401
3040, 59 | 85 105117 133 | 155 177 191 207 ] 249 265 | 295 us 327 341 || 371 385 L
L M e Ty T R
20 50 80 110 140 170 200 230 260 290 ”O 3<0 380 410 440 470
Hit#:1 Entry:310785 Library:WILEY7.LIB
SI:80 Formula:C20 H40 OS5 SI4 CAS:37148-65-5 MolWeight:472 RetIndex:0
CompName:Benzeneacetic acid. .alpha..3.4-tris[(trimethylsilyl)oxy]-. trimethylsilyl ester (CAS) TETRAKISTRIMETHYLSILYL 3.4-DIHYDROXY.

100 5

#s 4’9 441 457 473 489
T

Me3si0.
355

147
20 47 59 | 91 105117 133 178 193 206 223 237 251 265 281 295 325 339 “ 429 457 472
T i B

T ey T T 5 B s e
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470

25.433min : Benzeneactic acid

192-12 GBFS Z2e29] A7 VOCs 444

5. GBFSE &3 mEEl29 VOCs<

T .

%
OPC mEetze] 4 2A59d W4 47188
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Mean Squared Errar (mse)

Mean Squared Errar (mse)

Best Training Performance is MNal at epoch 210

i

] 1 1 ] 1 ]
20 40 60 80 100 120 140 160 180 200
210 Epochs

< 1-day >

Best Training Performance is Mal at epoch 4679

i

0

Il 1 1 ] ] ] L ] 1
500 1000 1500 2000 2500 3000 3500 4000 4500
4679 Epochs

< 3-day >
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Best Training Peformarnce is Nal at epoch 33

10° F . . . ; ; : c
Train |3
107
5
E
s 107
o
B
(I__U 3
R
=
3
=
10°
1[]_5— | i | | | | =
0 5 10 15 20 25 30
33 Epochs
< 10-day >
- Best Training Performance is Nall at epoch 42
10 F T : T T r T T —
Train
107
5
E _
= 107
m
=
&
Z 10
o
m
@
=
10"
10_5 C 1 1 1 1 L 1 1 1 |
i g 10 15 20 25 30 35 40
42 Epochs
< 30-day >

219 2-14 One step secant backpropagation algorithm
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Mean Squared Error {mse)

Mean Squarad Error (mse)

Best Training Performance is Mall at epoch 7

Train |4
------- Best |4
------- Goal |]
107} .
107} .
R R o S S S R R -
107k . . . . . . |
0 1 2 3 4 5 6 T
7 Epochs
< 1-day >

: Best Training Perfermance is Nal at epoch 7
10 F T T T T T T 3
Train |3
e e Best |
g 0 TR e Goal 4
107} 4
10°}
1071 4
B orooooooossesrasereeernenrnoosooocacesss e nanss -
‘1[]-E £ | | 1 1 | I B
0 1 2 3 4 5 5 i

7 Epochs

< 3-day >
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Best Training Performance s Mall at epoch 10

1[]-} F T T T T T T T T T =

Train |3

P | Best |4

. Goal |[]

10 3

= 7
wn
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£ 4
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= 10'2 L L]
(03]
=
™
o
=

10"’ ....................................................................... =

10-5‘ 1 1 1 I 1 1 1 1 1 |

0 1 2 3 4 i B 7 8 g 10

10 Epochs
< 10-day >

Best Training Perfarmance is Mall at epoch 12

10° & : Y . ; ; -
Train [
------- Best
I = B Goal

ot 3
=
'r}

E .

& 107 E
0
=
=
1}

Z 0k 4
=
3
=

10" ....................................................................... -

1|:|_‘— 1 1 | | | =

0 2 4 b ] 10 12

12 Epochs
< 30-day >

19 2-15 BFGS quasi-Newton backpropagation algorithm
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Mean Squared Emor (mse)

IMean Squared Error (mse)

Best Training Performance is Mal at epoch 6

Train

Best Training Performance is Nall at epoch 10

10 F T T T T T T T T T 3
Train |3
e o Best |]
- Goal |3
107t
107}
10-3 E E
1 RPN .
10-5— I I I ! | | | | ! 4
0 1 2 3 4 o B 7 8 9 10

10 Epochs

< 3-day >
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Mean Squared Errar (mse)

Mean Squared Error (mse)

10

10*

10°

5
10

Best Training Performance is Mall at epoch 10

Train

0 1 2 3 4 5 6 7 8 9 10
10 Epochs
< 10-day >

Best Training Performance is Mal at epoch §

0 % 2 3 4 ; 6
G Epochs
< 30-day >

19 2-16 Levenberg-Marquardt algorithm
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¥ 2-10 12&Y 0 R2EE gE =Y A5
Day Type 24h AVG 24h AVG
(EPA Protocol)

OPC Mortar 4.6 5.1

3—day GBFS-20 16.7 194
GBFS-40 18.6 21.2

OPC Mortar 6.2 7.1

10-day GBFS-20 139 15.7
GBFS-40 14.7 16.0

OPC Mortar 6.8 7.6

30—-day GBFS-20 11.2 12.5
GBFS-40 146 16.8

OPC Mortar 7.7 8.3

100-day GBFS-20 9.3 10.2
GBFS-40 11.2 12.2
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(2) ANN =g 4

Hidden layer

el
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Mean Squared Error (mse)

Mean Squared Error (mse)

Best Training Performance is 2.5079e-05 at epoch 47

Train | !

0 5 10 15 20 25 30 35 40 45
47 Epochs

< 3-day >

- Best Training Performance is 9.9336e-05 at epoch 36
10 F

Train
....... BEST
=eee=s= Goal |1

%
-

I 1 i
0 5 10 15 20 25 30 35
36 Epochs

< 10-day >
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10

Mean Squared Error (mse)

10

10’

Mean Squared Error {mse)

19 2-18 variable learning rate gradient descent algorithm

Best Training Performance is 9.6882e-05 at epoch 30

Train | !

5 10 15 20 25 30
30 Epochs
< 30-day >
Best Training Performance is 7.656e-05 at epoch 55
= Train

10
0

20 2I5 30 35
55 Epochs

< 100-day >
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Mean Squared Error (mse)

Mean Squared Error (mse)

i

e
(=]

=k
L=

10°

da

10°

b
L=}

da

1u—'ID

Best Training Performance is 1.7882e-11 atepoch 2

Train |!

0 02 04 06 038 1 1.2 14 16 18 2
2 Epochs

< 3-day >

Best Training Performance is 1.3372e-11 atepoch 2

— Train | ;

‘ 2 Epochs

< 10-day >
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Mean Squared Error (mse)

Mean Squared Error {mse)

Best Training Performance is 2.9476e-05 at epoch 1

Train | :

CETTET E‘E‘Sl g

0 01 02 03 04 05 06 07 08B 08 1
1 Epochs

< 30-day >

Best Training Performance is 2.1981e-08 at epoch 2

— Train
10°
10°}F
10
10°H
| e . . . :
0 02 04 06 08 1 1.2 14 16 1.8 2
2 Epochs
< 100-day >

19 2-19 Levenberg-Marquardt
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Mean Squared Error (mse)

Mean Squared Error (mse)

Best Training Performance is 5.198e-05 at epoch 8

< 3-day >

Best Training Performance is 1.0637e-05 atepoch 4

o 05 1 15 2 25 3 35
4 Epochs
< 10-day >
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Mean Squared Error {mse)

Mean Squared Error {mse)

19 2-20 One Step Secant backpropagation algorithm

: Best Training Performance is 4.6436e-05 at epoch 4
10 ¢

Train |}

o

10 L 1 I I L 1 1 1

4 Epochs

< 30-day >

Best Training Performance is 1.141e-05 atepoch 4

——— Train |

4 Epochs

< 100-day >

(4) s A9
A7 gdd dagss A8 ANN mde] 4
algoritm ©] & ATl 7HF A Aoz vElyhon
2 dEYol A7l FRAAT Feldds s
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7}, Fly ash R 2El29] otm]o}7}~ & ANN

(1) AP o} volH

3% 2-11 Fly ash R 22 ¢tryo} =41}

CRIRE

T Absorbance A o (ml) Specimen
e mmonia (m
vP (Abs) (ug/m>*-h)
OPC Mortar 0.14 1.663 123
Fly-20 0.313 3.719 387
1-day
Fly-40 0.694 8.246 970
Fly-60 0.871 10.349 1240
OPC Mortar 0.279 3.341 339
Fly-20 0.32 3.832 402
3-day
Fly-40 0.797 9.545 1137
Fly-60 1.379 16.515 2033
OPC Mortar 0.368 4.238 454
Fly-20 0.455 5.240 583
10-day
Fly-40 0.517 5.954 675
Fly-60 0.558 6.426 736
OPC Mortar 0.187 2.158 187
Fly-20 0.145 1.673 124
30-day
Fly-40 0.164 1.892 152
Fly-60 0.198 2.285 203
2 AFaAE g HEHd 9dF8s & AT dEETFY oo wE
WEFs 5T 5 Jde APdol"Hdd LAt 3 = S FTEAT e
ISk Bal g b AAAR ANE gt APRoR ANE
A%e vt ARAs RIS Taba, ARE AT wao A4
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(2) dads A&

The input variables include OPC Mortar, Fly and day time, the output is
Abs

Best Training Performance is 0.048658 at epoch 12

Train | |

Mean Squared Error (mse)

10° ; ; . ; ‘ i

0 x £ 53 g 10 12
12 Epochs
<Performance>

Training: R=0.91058

Output ~0.81*Target + 0.12

<Regression>

1% 2-21 One step secant backpropagation algorithm
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Best Training Performance is 0.049907 at epoch 25

10 f ¢
Train
------- Best
------- Goal
= E
w '
E ;
_ 10 !
S i
i, |
o :
@ v
o :
o I
(= !
20 (1 '
5 i
AR O
107 . . . . ]
0 5 10 15 20 75
25 Epochs
<Performance>

Training: R=0.90631

Output ~= 0.8*Target + 0.1

<Regression>

19 2-22 BFGS quasi-Newton backpropagation algorithm
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) Best Training Performance is 0.028972 at epoch 6
10 ¢

Train |

Mean Squared Error {mse)

102t . . . . . i

1] 1 2 3 4 5 6
6 Epochs
<Performance>

Training: R=0.94664

-

=,
=]

= o
e o

=
ra

e
P

Output ~= 0.88*Target + 0.058
g £ =

0.6

Target

<Regression>
19 2-23 Levenberg-Marquardt algorithm

A8 7} Levenberg—Marquardt
algoritm ©] ¥ Ao 7 A3tk A 12EHT TdEA o
Al
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E}. Fly ash 229 g=7t2~ W& ANN 22 44

(1) AP 2=k volH

¥ 2-12 Fly ash = Z€g= g&=

AN

1}

Day Type 24h AVG
OPC Mortar 5.9
3-day Fly ash-20 6.4
Fly ash—-40 5.0
Fly ash-60 3.3
10-day OPC Mortar 7.0
Fly ash-20 6.8
Fly ash-40 3.1
30-day Fly ash-60 2.8
OPC Mortar 8.9
Fly ash-20 5.0
100-day Fly ash-40 45
Fly ash-60 4.4
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(2) dazls A&
> Best Training Performance is 1.0552 at epoch 2306
107 ¢ .
Train
------- Best
| Goal |
0 E !
@ E
w I
o E
S 1oL )
L !
- 4
@
8
2 W
»
E
3
2] 1[}?2 ________________________________________________________________________ b
107 L . . . .
0 500 1000 1500 2000
2306 Epochs
<Performance>

Training: R=0.91903

Output ~= 0.82*Target + -0.039

_1 - 1 ] ]
-1 05 0 0.5 1

Target

<Regression>

19 2-24 Bayesian Regulation backpropagation algorithm
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) Best Training Performance is 0.0073397 at epoch 22
10 ¢

Train |

Mean Squared Error (mse)

1 1
0 2 4 6 8 1 12 14 168 18 20 22
22 Epochs

<Performance>

Training: R=0.91903
1 . T

Output ~= 0.82*Target + 0.039

_1 i ! 1 1 1
-1 05 0 05 1
Target

<Regression>

19 2-25 Levenberg Marquardt backpropagation algorithm
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Mean Squared Error {mse)

Best Training Performance is 0.096611 at epoch 30

Train |1

10

107

10° . . . .

0 5 10 15 20 25

Output ~= 0.8*Target + 0.053

30
30 Epochs
<Performance>

Training: R=0.85055
1 : . . .

Target

<Regression>

19 2-26 Gradient descent with momentum and adaptive learning rate

4] Tk

2 grmijo}

backpropagation algorithm

2 YEE e

’

do K

st ANN = d9] Ayl Levenberg-Marquardt
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s, 9514 Brtol &
el B B EAGE o AR wFd w wAE 5 Qe
A7re] A% BAAEA] WA= Qo] ArE fuHow F4d7] A
Bxow s4Y. 53, od@ Ad4 Bk 8P fAAAe] =EHAS B
A bsd 9ge A4 wE AgHon FAss9se] fAd WS swew
AR B QAlAE AuE 2adEe] Fu7AdA BAsE 437120 9
§ HE il sl WARA L H/bPY Bol #@ o4 542 velshy,
oAl g Aud ANy Wk AFWW =53 Aeel Bgsug I

(1) Ayz714d 9814 H7)

0

O

A7he fAlRA wdol e YW AFIRS oloplss 2 Hrtel

(Risk assessment is the systematic evaluation of the factors that might

f

2

9l
A
T

result in an adverse human health effects resulting from hazard). o™ =4 & 2 o]

S ox,

U A3 Eel =E2He] v & e A 52 Ao dAs FES F46
= FeHAQl Aol Abgol A Aol wEEde 49 LA Tted IS
B e AR eR A% AHor 9T e ddllE A ow Hrteta o
E dgste A flaid Frke dnbdor A flelAd " 7Hhuaman health),
BEfst# 918148 3 7Hecological), 237 9184 3 7Hindustrial), ¥4 S84 27}

(environmenta) & T&3 F+ A&

H " Politics/

azar i .

Identification Costs Regulations Competing

Benefits Risks
Exposure Risk Risk e
i E—

Assessment Characterization Manager

Dose-Response Perceptions/ Social
Assessment Values Equity

IH2-27 A E =

frallAd (hazard)ol & ZsllE o7& + A= B4

olgtar AHoJsk A (risk)2 FaldAte] EHFE

ol Al o}k Axprp wrAle & (probability) X 7 A

Abgrol B4 FalldAle =EHAS HF HA ek JEs A B AHH
= A 1o 3

$Aolth Sl ool BAE A

A& A (risk) = a4 (hazard) x % Z(exposure)
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A7) FaAn 2o BE AZGRe AP W fesl BAY oot
=77k 98 Botelth iAol Ade BuE]

9s ¥ AT Fofol
AFE ] Atk AGA ‘T3] b s o] MeE 4 QeI ‘TES| oA
s Jftol@t S xIHE AW e 34, A x3tE FASE A s
7N ¥ (sustainable development)e]th. &, A9 dde] Y& TS 4 A= AMEEETT
oftet Sl & oF7lgk Al ET A9 #El B A]lo] e FAAAAHAEL oSt
Al Fg FAES FEFToR SR AY HAasrT)= Aot Al A &
ek fald T 318 Tk A e fEldS AARAI7I7] s H8 o] o
L Ao F¥(trade-off) S FA = A T2E

A FrpdHe] 7bg B Ao g wholEo Aol Qe AL vE I7AT 9 YE]
(National NRCO)oll 98] meotdl el <l(hazard
identification), & %-4¥k$ 7} (dose-response assessment), X% % 7Hexposure

assessment) 2 &4 A A (risk characterization)®] T8 4%HA Y.

Research  Council,

Research Risk assessment Risk management
Laboratory and Hazard identification Development of
field observations (Does the agentcause regulatory options
ofadverse health the adverse effect?)
effects and | ;
exposures to | ; .
particularagents : i | Evaluation of

i | public health,
v i | economic, social,

Information on Dose-response Risk i | political
Extrapolation . assessment(Whatis characterization | | | consequences of
methods for high i the relationship (Whatis the | | regulatory options
to low dose and ; between dose and estimated ;
animalto human : incidence in humans?) incidence ofthe | |

| adverse effectin | |
Field i Exposure A givert ;

' population?) :
measurements ' assessment(What '
estimated : exposures are currently : A
exposures, i | experienced or v
characterization of anticipated under i | Agency decisions

populations differentconditions?

and actions

19 2-28 Slad B v
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Media concentration :

Source :
Route: l- Dust, soll
Inhalation E th Food .
Ingestion XPOSHIE pAbWaYS Water Environment
Dermal contact .l, . Air
Exposure concentrations Consumer products
|
———————
INTAKE —————3 +

Potentialdose

Human

Applied dose
UPTAKE —— |
Internal dose

g

Delivered dose

Biologically effective
(target) dose

Adverse effects

AE]H ARl =EE A8 Faber(2002)=  $H4 78 9|(
justice) Aol Ax5F3 Add 2227 Fa steEdol a1xZ(high
exposure) ¥+ Ao ® H s A3 HHS e A= = 3
= YERATE BTk AL A ofztolm WIZE Q] ol of¥o], w9l AR

Aojlel wmE g meslof o

@ 9= ZAA(risk characterization)

Aale 2L 54 FaldAtd &F-Ht5H37 U =S dAoA =EE
ARE FTdste Fgoz gy Aol HIE gdEde =&y o] ofdd
o] WAt g5& AAYstes AY. sl H7F HHS QA =% A & &5
AL A FAEER FEEY S EE A E AY

@) 2 2
Ay Bk B EAGE fal BAeGRA wFo W wAE &
Ak At BAUA PN R o] YRS FEHoE FHAs] A

I 71791938 (National Research CounciDell  9J& zotd f34d &
identification), & %-¥+3  H7}(dose-response assessment), =% % 7Hexposure
assessment) ¥ a4 ZAA(risk characterization)®] F& 49AIA. Yl H7IE=
gk vheFst Wy AAE At B ARA] BAEA FAld =E2EHE 4

PN o
T 5 U

_69_



(2)

3)

13 maElzo SaatAd A BAsts dEsbA9 a1 &
Brhe HHom ZAZE FIUbA £4 ZEAM A4 S O RS
Gz Wik AT Ao g P AL AL
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Use of artificial neural network for the simulation of color expression of
black mortar using carbon and pigment

Hongseok Jang', Xing Shuli’, Malrey Lee” and Seungyoung So'™

Research Center of Industrial Technology, Department of Architectural Engincering,
Chonbuk National University, Jeonju, Jenlabuk-do S61-756, South Korea

School of Electronics and information Engineering (AIIT), Chonbuk National University;

labuk-do 561-756, South Korea

Among the many kinds of construct-materials, concrete, which has the high-strength and
durability ent as structure-material. But concrete is not generally used on an outer
surface because the color of concrete is very monotonous [1]. But colored concrete is able to
make various colors which a user and an architect require with various pigments in White
Portland Cement (WPC). Pigments are used in permanent coloring of conerete with colors
different from the natural color of the cement or the aggregates with mixing WPC [2]

In this study, an artificial neural networks study was carried out to predict the color
evaluation of black mortar using carbon and pigment. A data set of a laboratory work, in
which a total of 9 mortars were produced, was utilized in the Artificial Neural Networks
(ANNG) study. The mortar mixture parameters were nine different carbon and pigment ratios.
h mortar was measured at ten locations on the surface and averaged. Color can be
luated by measurements of tristimulus values L*, a* and b¥, represented in the chromatic
space CIELAB. The L* value is a measure of luminosity (0 darkness). from completely
opaque (0) to completely transparent (100); a* is a measure of redness (-a* greenness) and b*
of yellowness (b* blueness)

ANN model is constructed, trained and tested using these data. The data used in the ANN
model are arranged in a format of two input parameters that cover the carbon, pigment and
age of samples and, an output parameter which is the color parameters of the black colored
‘mortar. The results showed that ANN can be an alternative approach for the predicting the
color parameters using mortar ingredients as input parameters.
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A study of the simulation of radon emission concentration of fly ash mortar
using artificial neural network

Hong-seok Jang'*, Bo-ram Lee', Xing Shuli’, Malrey Lee’ and Seung-young So’
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ABSTRACT

In this study, an artificial noural networks study was carricd out to prodict the quantity of radon of
Fly ash cement mortar. A data set of a laboratory work, in which  total of 3 mortars were produced,
was ulilized in the Artificial Neural Networks (ANNs) study. The moriar mixture paramelers wero
three different Fly ash ratios (0%, 20%, 40%, 60%). Measurement radon of moist curcd specimens
was measured at 3, 10, 30, 100, 365 days by sensing technolagy for continuous monitoring of indoor
air quality (IAQ). ANN model is constructed, trained and tested using thesc data. The data used in the
ANN model are arranged in a format of two input parameters that cover the cement. Fly ash and age
of samples and, an output parameter which is concentrations of radon emission of mortar. The results
showed that ANN can be an allernative approach for the predicting the radon concentration of Fly ash
‘mortar using mortar ingredients as input parameters.
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ANN model, Fly ash mortar, Radon, simulation

ACKNOWLDEDGEVET

“This rescarch was supported by a grant (I4CTADP-CO78857-01) from infrastructure and transportation
technology promotion research Program funded by Ministry of Land. Infrastructure and ‘Transport of
Korcan government.

A study of the simulation of radon emission concentration of
fly ash mortar using artificial neural network
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on characteristic of ammonia in cement mortars using
different sand from area of production

Hong-Seok Jang, Young-Teak Lim, Seung-Young So*

Department of Architectural Engincering, Chonbuk National Uniersity, 567 Backje-dacro deokin-gu
Jeonju-i, South Korea
“ The research Center of Industrial Technology, Department of Architectural Engineering, Chonbuk National
niversity, 367 Baekje-dacro deokiin-gu , jeonju-si, South Korea

INTRODUCTION
has shown that NH; and VOC can be emitted from
ground spaces that have poor ventilation or building
can detect a pungent odor as the unique
" odor 4 vaused by shervacious g pooucring by s hydration.
conerete (or mortar), while the amount and types of gas depend on
the composite materials and environmental factors such as moisture, temperature etc.
“The focus of this paper is to improve the emission test method for cement mortar using
the chamber and to measure the emission of NIy from cement mortar using different
sand. And to analyze the relationship between the amount of organic matter and NH,"
contained in the sand as well as the emission of NH; from cement concrete using
Terent sand from area of production.

O]

S L 5201 (Portland cement, 2006)
in the manufacture of all concr he purpose of this study, 4 types of
sand sample were collected from different areas of production

Experimental method

Measurement of ammonia

NH; concentration was determined via spectrometric method. ‘The NHj in gas stream

should be fit aborbed in boraic acd (,BOs) solution in which N, rects with
to form cf Chloramines then react with phenol to form the

inermediste, mamed monochloro quinoimine. Finally, this intermediate couples with a

second phenolic molecule to form indophenols blue

culation of ammonium ion

jon of NH, ' in the sand was me cordance with KS 1 15O

14256-1 (Soil quality mination o d ammonium ion in f

moist soils by extraction with potassium xhlorld\. mlulmn - Part 1: Manual method,
09).

Measurement and
The concent

ND DISCUSSION

Fig. 1 shows the concentration of NHj released from cement concrete cured for 1 hour
in the environmental chamber using an ammonia detecting tube. The concentration of
NH; of the M-3 using river ate is about 7.8ppm, which was more than 4 times
that of the using land aggregate

Emission characteristic of ammonia in cement mortars using
different sand from area of production

N
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A Study on the Properties of Carbon Black Mortar Using
Granulated Blast Furnace Slag and Polymer

Hong-Seak Jang!, Ui-Hyeon Jeon?, and Seung-Young So**
' Department of Architectural Engineering, Chonbuk National University, Jeonju, 561-756, Republic of Korea
Ressch Gonter o Industil Tchroag: ArchioctralEngnerin, olge ofGhenbuk Natonal Uniersiy
o, 531.756, Ropubic of Korsa

White Portiand Cament (WPC) and inorganic pigment have bean used in colored concrete, but
thare are soma physical problams such as increasss in efforescance, and poor workabilty and low
conormics. The aim of ths study was to investigato the effects of GBFS and polymer (methyl cellu-
lose) on the physical properties of carbon black mortar. For this purpose, a flow test, compressive.
strongth tost and color avaluation and was carried out on cement mortar mixed with polymor by

G
Influencss signiicanty the color valua sffciency in colored mortar. Thi is dus to the reducton of
overall amount of micro pore. This polymer fims prevent the transport of soluble calcium towards.

the surface, and decraases efforescance. And t

e flow of colored morlar was increased in pro-

porton to the additon rate of the GBFS. In additon th strangth of colorad mortars with GEFS at

the long-term aged (atter
strongth was developed slowly at the early ages

days) was higher than that of the ganeral WPC mortar, athough s

Keywords: Garbon Black Mortar, Methy| Celluose, GBFS, Color Evaluation

1. INTRODUCTION
Colored mortars and concrete have become populr among
engineers and architects for such applications as facades,
sidewalks, driveways, floors and other architectural uses.
However, the addition of pigment and White Portland

VPC) cause some problem such as surfuce efflo-

mental data on the colored concrete is very lack until now,

But, over the recent years, 4 substantial amount of
reseatch work was carried out to exploit the potential use
of waste or recyclable materials in concrete as a solution
for waste materials problem, or (o improve the properties
of concrete.

In these recyclable materials, Granlated Blast Furns
Slag (GBFS) is 4 by-product of the iron making pr

and is produced by water quenching molien blast fomace
slag. Use of GBFS as admixture materias of mortar and
concrete s a common practice due o technological and

At 1o whom crtespendence shoud te e,

environmenial beneft ** Especially, GBFS is white of
dege similr 1o the whiteness of WPC and the replace-
ment of WPC by GBFS reduces the overal amount of
Ca(OH), resuling decreases efforescence.

‘Wate rtention additves play an importat role i mod-
e building products, particularly in dry-mix mortrs
“Dieir functon is 1o prevent unconteolled water loss fnfo
porous subsrates such 35 brick, lme stone, and aeraed
concrete I industrial products, cellulose ethers domi-
nate this market because of their favorable cost effective-
ness and their good environmental compatibilty." Major
current applications of celulose ethers include wall ren-
ders and. p int_compounds for gypsum board
paneling, cementiious tle adhesives, floor scree
leveling underlayments and water-proofing mer!
In dry mortars, celll .
etention and viscosity. Some types rtard Portland cement
hydeaion severely. "1 The effect depends on the specific
composition (¢ degree and type of substttion) of the
celllose ether Applcarion dosages may range between
0.1 and L5% by weight of binder, depending on the
desired properties. In the past, attempis have been made

ethers serve o provid

9110 Kanoecs actachor 2015, . 15, Mo, 51 s msonoisaspiIDRG re——
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Use of Artificial Neural Network for the Simulation of
Radon Emission Concentration of Granulated Blast
Furnace Slag Mortar

Hong-Seok Jang', Xing ShulZ, Malrey Lee®*, Young-Keun Lee?, and Seung-Young So**

Department of Achiectural Engineering, Chonbuk National Univestt; Jeonju 561-756, Kor
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vonbuk National Universit, Jeondu, 561-75, Kors
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In this study, an artfiial neural networks study was carried out o predictthe quanty of radon of
Granulated Blast Furnace Siag (GBFS) cement mortar. A data set of a laboratory work, in which
a tola of 3 mortars were produced, was utized in the Arfical Neural Networks (ANNS) study.
The mortar mixture parameters were three diferent GEFS ratos (0%, 20%, 40%). Measurement
radon of moist cured specimens was measured at 3, 1 days by sensing technol-
ogy for continuous monitoring of indoor air quality (IAQ). ANN model is constructed, trained and
tested using these data. The data used i the ANN model are arranged i forma of two input
parameters that cover the cement, GBFS and age of samples and, an output parameter which is
concentrations of radon emission of mortar. The resulls showed that ANN can be an aernative
approach for the predicing the radon concentration of GBFS morlar using mortar ingredients as
input parameters

Keywords: Atifial Furmace Slag,

Gonerete.

1. INTRODUCTION ad b daghe podace o caee 4 s sty
ha

al materials, includ-
ruction such as

deposited will give a radi
i the risk of lung cancer.

on dose 1o the lung r

also concluded that
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Emission Concentration of Granulated Blast Furnace Slag
Mortar

=
E
0x
H

Fly ash® £¢3t R2g 29 AQEd TdFd 2 gt=o A
EA3} o]o] A3E ANN Rdo] #&35lo] B4 Az Hr}
(Journal of nanoscience and nanotechnology, SCI =)

HaEy

2 2| X}
(2272

27|12t

'15.08 ~’16.04 (1070€, 294})

_78_




o
i

Environ. Eng. Res. 2016

ResearchArticle

hitp:fdx.doi.orgi0.4491/eer2015.136
PISSN1226-1025 ISSN2005.968X
InPress, UncorrectodProof

Environmental
Engineering

Emission characteristic of ammonia in cement mortars
using different sand from area of production
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?Research Center of hdbustrial Technology, Department of Architectural Engincering,
361756, Repubtc of Korea

| Brgineerig, Chinbu e . 61

Chonindk National. University, Jeongit

Abstract

This paper discusses the influence of organic matter contained in aggregate on the emission characteristic of
ammonia (NI;) from cement mortar. NIL; can be released to indoor-outdoor environment through diffusion in
mortar (or concrete) and have resulted in the increasing air pollution, and especially well known as a harmful gas
forthe human body. The concentration of NI released from cement conerete was then compared o the contents
of organic mafter contained in the agsregafe. The result indicates that the contents of organic matter in the
aggregate significantly differ with types of aggregate from different areas of production. The organic mafter
becomes organic nifrogen through the process of microbial breakdown for a certain period and pure ammoninm
ion (NH,) is produced from the organic nitrogen. The NEL " was reasted with alkaline elements in the cement and
released as NH; from cement concrete through a volatile process. The released NH was proportional to the
contents of NH," adsorbed in the aggregate from different areas of production and the concentrations of NH;
emission from cement mortar according to the aggresate differ by more than 4 times.

Keywords: faimonta, Aggregate, Ammoniun, Cement hydrssion, Morta, Orginic tater
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