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Abstract

Steel slag is utilized as cement materials and base course materials. Since some compounds being
composed of steel slag cause slag expansion, reliable analytical techniques for quantification of
such compounds are strongly desired. In this report, a novel approach to quantification method
for compounds causing slag expansion has been proposed by solid-state NMR. This method has
been applied to quantification of ettringite in slow-cooled blast furnace slag and free magnesium

oxide in steel making slag.
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Al MAS spectrum of slag A with small amount of AIK(SO,),
Ca0 Sio, ALO, MgO Fe,0, 12H.0 P 8 (50,
2
SlagA | 393 33.2 13.1 >8 External magnetic field: 16.4T, MAS rate: 18kHz, by
SlagB | 476 9.36 221 14.6 6.69 permission of the Japan Cement Association.'®
F2 [EfFNMRAIESES
Soild-state NMR parameters
. Magnetic field Resonant MAS rate | Flip angle |Pulse repetition| Experiment
Sample Target Nuclide Pulse sequence . .
(T) frequency (MHz) (kHz) © time (s) time (h)
Slag A Ettringite A1 7.0-16.4 78.11-182.30 Single pulse 15-18 18 0.5 0.2
Slag B f-MgO BMg 11.7 30.599 Single pulse 10 30 40 100

ooH 8 fE 4 #4085 (2017)



EfFENMR IC& 2 2T TEREFOER

) IA N B L AIK(SO), 12H,0 D P 12IZIFEH %72

HTH b

125536 BELHBIILTO 2 O5TH%,

(1) B DENCLY), A7 EEOE—2 T N) U7
A MDY =T PELRIHEL T b,

2 = b))y A rO¥—2 L AIK(SO,), 12H0 DE—Z
PERIGHELTBY, MHLDLE—IPEHTH S,
FE (D) OFER LY, WL LY — 7 OiER T

HT e, TRV UHA MDY= 2 BITELZ LD,
2 2 NI R OV — 7 O EE KT A2 812k »
T, Th) YA MDERFAIT)IZENTE L, £72, W
AR A RET S LTI, tho¥—2 L FHeEd, Ho
ERFEE RN LS L72012TE B 720U AH AR
DEEXZIT T RWES L L 72— 7 2R 2 e F
L\, ERL (2) OfERD 5, EIRL 72 AIK(SO,),-12H,0 14,
EWRE AT RO ) VA e ERT H720DNE
WS E L CHLTWAZ ER2ERL T A,

W, TR A MOEERELIN EEE57-200
YAINMR A7 PVDBEIE G D CTREM 2 f 5T %
To7z0 £9, BUEHRIR AW ECE 18kHz (2% L, ##
YR 2 AL S 872 L ED YAl MAS AT MVOEALE
M21R T 164T D& IR IZ LD IZAT 7EHE,
lbuyﬁfr,mx@q%uﬂomﬂm5—7ﬁ%ﬂ%
NIEEITBETECTWED, FaEoRb &Iz F
7%%¢@AH3@ET%E~7#K%WL,E*?@E

. SSB of ettringite
SSB of Al in slag framework
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27Al MAS spectra of slag A with small amount of AIK(SO,),
12H,0 with different external magnetic field strength
MAS rate: 18kHz, by permission of the Japan Cement
Association.'®
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27Al MAS spectra of slag A with small amount of AIK(SO,),

12H,0 with different MAS rate

Magnetic field: 16.4T, by permission of the Japan Cement

Association.'®
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Mg MAS spectrum of the mixture with MgO: Mg(OH),=1:1
(molar ratio), by permission of the Iron and Steel Institute of
Japan.'”
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by permission of the Iron and Steel Institute of Japan.'”
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