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Influence and Mechanism of NO,-LDH on Effect of Superplasticizer
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Abstract: Nitrite intercalation hydrotalcite (NO,-LDH) was prepared by roasting and reduction method, and its effect

on adsorption, dispersion and enhancement of superplasticizer were studied. The results show that the layer spacing

and crystallinity of the NO,-LLDH are slightly lower than that of protocarbonate type Mg-Al hydrotalcite. There is

anion exchange between NO,-LDH and superplasticizer, which reduces the adsorption and dispersion effect of

superplasticizer. The decreasing degree of dispersion effect of superplasticizer increases with the increase of NO,-LDH

content. NO,-LLDH has no obvious effect on the flexural strength of mortar mixed with superplasticizer, but the

compressive strength is slightly increased. The effect of NO,-LLDH on the dispersion of naphthalene superplasticizer

is greater than that of polycarboxylic acid superplasticizer.
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Fig. 3 Effect of NO,-LDH on slurry fluidity of polycarboxylic acid superplasticizer and naphthalene superplasticizer
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Fig.4 Effect of NO,-LDH on the bending strength of mortar mixed with polycarboxylic acid superplasticizer

and naphthalene series superplasticizer
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Polycarboxylic acid superplasticizer

1108

Ml

1264
1759 1264

M2 1112

1120

NO,-LDH
1035
1264

‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 369‘ ‘ ‘
4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber/cm~!

K7 M RWMKH NO,LDH M1 & M2/ FTIR K%
Fig.7 FTIR spectra of polycarboxylic acid superplasticizer,

NO,-LDH, M1 and M2

(003),0.766 nm

006)  (012)

Ml
(003),0.786 nm
006
(006) (012)
M2
0 10 20 30 40 50 60 70
20/(°)

E8 M1 M2Hh XRD &
Fig. 8 XRD patterns of M1 and M2

S VACIE S

(1) 58 7228 NO,-LDH () FTIR Fi%AH 1,
5 R R Z2 0K 22 5 NO,-LDH 9 FTIR & 1% 7
1759 em " 4b B T C=0 1Y 0k 45 IR B0 &, 7E
1112 em "4 HH BT i 5 356 170 A0 40 I 3 06 . X6 SR SR R
F WK R R AT L0 A O RS Ay b, R OB
1108 cm 'Ab H B T A R 5 1) 91 2 068 X 55 A He 7= )
1) FTIR 45 R A — 3, #— LIE W NO,-LDH 5 R &
MR Z DK A Z (8] R AT B35 4k

(2) 5 25 F i &0 /K ) 58 5, NO,-LDH 1y
FTIR B %7 1 120.1 035cm "4b 43 51 BL T S=0
1) 4 45 B 2l 1 FI S — O 114 A 45 3% 3l g, ik — 20 iE ]
NO,-LDH 5 Z5 S 8080k 8 Z [0 & A T 8 138k . 24
NO,-LDH 538K 7 & 4= 8 F 38 e )5 , 76 1 264 cm !
Qb 4 77 AE IV R R 0 R AE e, HL 5 28 R Ak R
ACH 5 BT AR L, 5 R IR IR R DK R 38 4 S5 7 )
F1%) STV i TR 6 A A1 0 ) e {1 B iy , 3R B H b O, X 41
A1 S i I AT R R K, NO, Y A M X 5 1R 6
(R o BT 25 SR — 3.

1 8 I %, NO,-LDH 5 B R ik & ik K 57 (25 &
1o AR K R ) B T A 4 J 1 J2 TR B AR K 1 0.743 nm
T 0.766 nm(0.786 nm) , X S5l IR AR B T2 48 >
R B 72 4> WA R AR B T2 AR 45 5 — 2.
PR 2% 22 w8 8000 K 3R 5 K 8 A Y B - sS4 4 FH R
JIT LA XRD P35 1) A7 S 04 B iR 8



690 pi

WM B % W

527 %

B AR FE I, NO,-LDH 5 HE 7R B R
2 72 DK ) 0 2% 2 e 0 K ) 2 180 A7 A B F SE AT
kBRI 43 B F 3k A i 58 e iE AT NO,-LDH
4 J22 181, B AR T 87K 750 14 2 R s SR, e B Ol Bt
NO,-LDH 5 & i3 i, K e 15 2% 1) 37t 8h B R AIK

NO,-LDH X 48 3 7K 57 5b 3% 3 27 1 58 1 52 i) &
BEAEPIAN 7 I < 15 0 3 B T A8 4, NO,-LDH B AIX
TR AR 4 I B A3 OO TR A KR HE AR LT
0 IR T BB R, AN 1) T R0 9 ) %8 S92 B, ol JH
i B A — 7 1 97 TS A 5 Yk, NOL,-LDH 5 =3k
Yok 7K ) =2 [ 3 3 8 A8 4, B HE — 2 1Y N O T i
1 £5 A Ry B UL K Ul H i R Y LA B s, 23 4R
HEKJE R R =45 (C,A) FTEERR =45 (C,S) K A 1E
FH DT X5 820 35 R A0 I 110 3 35 A — 2 (R 4 TR 3
TAHRLGAER NSRRI NO,-LDH X} 12 = 850
IR TP I T2 BE 1 52 W AS BH 55

3 Zig

(1) LA 85 e 12 A 80 B8 BR K 3 A o TR ), DUAS
[F] J57 5 43 B8 1 NaNO, ¥ W #5132 48 570, 38 5 4% be
W FEERD G & T RRIGEZER KA
(NO,-LDH) , LB A 8 i 45 & 52, B2 A PR
R R 56 R 7K Vi A A DS

(2)NO,-LDH 5 5 ¥ 2 7 WK 71 F 28 2 o 2500
IR Z T A7 8 B s A 48, AR 1 BT s A 51 1 it
B 53 IR, | LR 2% 2 e 800 7K R ) 5 o) 7 B K

(3)NO,-LDH X8 R R R WK 7 .25 & i &L
UK R D S BT AT i 1 5 e AN BH A, X B 5 R
HHTt.

S & k-

(1] gk, 303 IR kAR BRIE ORL K A LR 7K e 2 5088 74 Tk
ZBAMLT] B FAR A, 2023, 26(9):955-962.
ZHANG Jian, LIU Qingfeng. Prediction for chloride diffusivity
of cement paste based on accumulation of hydrated imperfect
spherical particles[ J]. Journal of Building Materials, 2023, 26(9):
955-962. (in Chinese)

[ 2] SBBE B RICHR, S5 50570 BEL G5 70 76 i A0 B A7 R 5 L v i
FRAEFEHILT]. b R4l , 2023, 26(1):21-28.

GUO Qun, LI Xiaozhen, SONG Yilin, et al. Effect of steel bar
corrosion inhibitors in carbonated reinforced concrete[ J]. Journal
of Building Materials, 2023, 26(1):21-28. (in Chinese)

B T K A0 B R B R AR R Rl e SR S BL
HHFFEID ). Ak s N5 R R, 2023.

YANG Yubin. Study on the mechanism of hydrotalc improving
the corrosion resistance of reinforced concrete to chlorine salt and

sulfate[ D]. Baotou: Inner Mongolia University of Science and

[7]

[8]

[10]

[12]

[13]

[14]

Technology, 2023. (in Chinese)
CAO Y H, DONG S G, ZHENG D J, et al. Multifunctional
inhibition based on layered double hydroxides to comprehensively
control corrosion of carbon steel in concrete [J]. Corrosion
Science, 2017, 126:166-179.
YANG Z X, FISCHER H, CEREZO J, et al. Aminobenzoate
modified Mg-Al hydrotalcites as a novel smart additive of
reinforced concrete for anticorrosion applications[J]. Construction
and Building Materials, 2013, 47:1436-1443.
YANG Z X, FISCHER H, POLDER R. Laboratory investigation
of the influence of two types of modified hydrotalcites on chloride
ingress into cement mortar[ J]. Cement and Concrete Composites,
2015, 58:105-113.
YANG Z X, POLDER R, MOL J M C, et al. The effect of two
types of modified Mg-Al hydrotalcites on reinforcement corrosion
in cement mortar[ J]. Cement and Concrete Research, 2017, 100:
186-202.
XU I X, SONG Y B, ZHAO Y H, et al. Chloride removal and
corrosion inhibitions of nitrate, nitrite-intercalated MgAl layered
double hydroxides on steel in saturated calcium hydroxide solution
[J]. Applied Clay Science, 2018, 163:129-136.
XUJX, WEIJF, MA G X, et al. Effect of MgAI-NO, LDHs
inhibitor on steel corrosion in chloride-free and contaminated
simulated carbonated concrete pore solutions [J]. Corrosion
Science, 2020, 176:108940.
WANG X H, XU J X, TAN Q P. Effect of intercalation of
magnesium aluminum nitrite hydrotalcite on the durability of
mortar in the presence of chloride and sulfate [J]. Journal of
Central South University, 2022, 29(2) :546-560.
KWy I 2 ARIE , A TR AR G R RUR A SRR IR K
FTERE R[], FA R4, 2023, 26(3) :317-323.
GUAN Wenxun, CHENG Guanzhi, LI Wang, et al. Effect of
drying conditions on properties of slow-release polycarboxylic acid
superplasticizers[ J]. Journal of Building Materials, 2023, 26(3):
317-323. (in Chinese)
DM A, DER, 55 . RIRIR FR 980K 50 1) 2% R A0 B L 2R
[I0. SR 4, 2022, 25(3) :263-269.
SUN Zhenping, LI Zuyue, PANG Min, et al. Slow-release effect
ofpolycarboxylate superplasticizers with various functional groups
[J]. Journal of Building Materials, 2022, 25(3):263-269. (in Chinese)
Fh b, E R PR . S IR A A LAk Mg-AL-CO, Z AR XL
G lm S A LT]. PR S, 2009, 23(2):77-79.
DU Baozhong, WANG Rumin, CHEN Bo. Synthesis of
nano-layered bimetallic hydroxides Mg-Al-CO, by solid phase
method at room temperature[ J]. Materials Review, 2009, 23(2) :
77-79. (in Chinese)
S . BELEF5 ) 2 7 40 J2 A T K 0 1 1 0 4 B G K DR 3 v
MDY K, 2019.
WU Bo. Preparation of antirust anionic intercalation modified
hydrotalcite and its application in cement mortar[ D ]. Shenzhen :
Shenzhen University, 2019. (in Chinese)
HANG T T X, TRUC T A, DUONG N T, et al. Preparation
(TE#E719TT)



