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Abstract: Natural hydraulic lime (NHL) is a promising grouting material for stone heritage conservation, but is
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limited by low strength and high brittleness. 2-acrylamide-2-methylpropanesulfonic acid (AMPS) water-absorbing
resin was used to modify NHL through one-step in situ polymerization, and the obtained AMPS/NHL composite
material was characterized by XRD, FT-IR and SEM. Isothermal calorimeter was adopted to monitor the
hydration heat releases of NHL before and after AMPS water-absorbing resin modification. The mechanical
properties (flexural, compressive and bonding strength) of the cured slurry were tested using a universal testing
machine. The results indicate that the acicular network structure generated by AMPS in NHL slurry can
strengthen the internal connection of the slurry, improve the bonding effect, and significantly enhance the
mechanical properties of the slurry. After curing for 28 days, the compressive strength of 3% AMPS modified
slurry increased by 60.7 % to 5.37 MPa, with increase of 12.8 % and 32.5 % in bonding and bending strength,
respectively.

Keywords: in situ polymerization; 2-Acrylamido-2-methylpropane sulfonic acid; super absorbent polymer; natural

hydraulic lime; mechanical properties
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Fig.1 The XRD patterns of AMPS modified NHL slurry powders at different curing ages

KA CRAL) i 7 -

2Ca0-Si0, + nH,0 = xCa0-Si0,"yH,0 + (2 - x)Ca(OH),, (2)
CaO + H,0 = Ca(OH),, (3)
AR (B AR ) A 2
Ca0-Si0, yH,0 + CO, = CaCO, + Si0,"yH,0, (4)
Ca(OH), + CO, = CaCO, + H,0, (5)

22 HHMRIEESH

A RAEEE T kM T AR B A A3 LA K APMS X AR B AR A A R A L AE X K AR T ) C-S-H
DA 3k 26 i 3 i 7 e o] 38 38 £k 2 S0 P E0 AT AT, R0k, R R AR L I 20 A0 S 1 SORT (A sk 1) P S 45 4
AP RAEF 087, a1 2 7R, A TR & B APMS 2Pk NHL 32 4048 35 47 28 d Je 1Y FT-IR G35 4F ke, th £ (1)~(4)
439 R 4l NHL , 1%AMPS g NHL , 3%AMPS g £ NHL K2 AMPS SR (1 21 4MERE 1A

P L2 WL AT, 2R (4) A T At il 28 W 5 08 BH S AS [ o I D KT L D TR A 0 8 i 2 T 4 L L 7E
3645 cm™ LR HRHAENE , JB T A AHLPRARTE R . 1612 cm™ b2y C= B0V 47 4R 20 ™, i W 7E (2) F1
() Zerfr i 2, Ui W] AMPS JUiR ) C= HHOKT 24 5 & UEE"™ s XF o4 it 4 (1) ~(3) T, JI A FF i AT A8
3645 cm” BEIT I T 1SR BE A ARAE 1% X 8 T Ca(OH), FP E2 3 (—OH) (il 7 A % 20 062, %6F 1 % 38 ok 1k I
4 D8 1 5 B 4 5 1 CHZR (2) A (3)) , 3X 6 B AMPS 11 50T AR 2 K A6 5 87 DL B K AR 7= B 9 B, 5 0 4 R AE rh
B 4518 — B0 76 3 400 em™ Ab A7 7E — B K vE iy AR K 0 F H—O—H #E B9 IR 307, o] (6 & i F e g 2o 72 vp
IK Gy T8 1S AE T ) 72 o A A /D R A K B 52 5 it 26 (4) 067 T 1 666 cm™ 4b B W WSCHT J& S—O Bt 14 il 45
3, KR T AMPS (16 8 5 AT (—SOsH)™ , I ARG , 5 NHL AR Kb 5 b i) Ca 77 42 T Ca—O i, 7
FOW R A E R 1 645 emT b IZSEE BUBR SR R G SR IR B A G . (A E AR, BEE SR



176 TR KF FR % 47 %

TR (I (2) F1(3)) I FFAE I (E 1 0.99 B 58 5 1.12; 78 1 506~1 431 cm™' 315 F] H 30 (1 W i 0 3 7w oy
AMPS [ 3 (—COO—) MM 4k 3 , % B A FEAE A 55 5 NHL AR P iE B3 19 Ca™ & AR BRI 48 5 L ™0 itk
Hh FE 999 em™ b X5 3 (1) W T B AMPS AU FH 0.9 385 5 1.14, %6 5 KL 7= %) C-S—-H #1 1¥) Si—0 Wik
A XTI, 55 oA M SRR X LY, T U R B P SRR K A S AR R AR . 45 A XRD M FT-IR 3% B 43 B itk — 25
FH], AMPS 59 i AAR 8 NHL 9 7K £ 72 ) C-S—H 1 Ca(OH), K B AL 7 1 CaCO, iy £E i, A3 24 #F 7 NHL /K
A B Ak SN B AT T LG R 1A 5 NHL SR A A i 29 19 Ca® 45 G T8 Ak 2% 50 A R T4 i AR AR 2 1

FHERE

—— (4)AMPS

|
I
Y 1 ——(3)3% AMPS/NHL
i =112 W | I=1.14 — (2)1% AMPS/NHL
3 643 . 1431| —— (1)NHL

3&&/(3..&)

N = -

4000 3500 3000 2500 2000 1500 1000 500

WeB/em!
2 FREEEAMPS K NHL £ & # #5717 28 d B 89 FT-IR &%
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Fig.3 SEM images at the interface between NHL slurry modified with different contents of AMPS and bonded to
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