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Abstract

To further improve the strength and water resistance of magnesium oxysulfate (MOS) cement, the
effects of bamboo sawdust as filler and sucrose and sodium silicate as dispersant on the physical
properties and water resistance of MOS cement were investigated, and the effects of sucrose and
sodium silicate on the hydration reaction of the bamboo sawdust-magnesium oxysulfate cement
were analyzed by using X-ray diffraction (XED) and scanning electron microscopy (SEM), and the
citric acid was compounded with the single doping of sucrose and sodium silicate to compare the
effects. The results showed that sucrose and sodium silicate as dispersants could effectively im-
prove the dispersion of MgO particles, thus delaying the hydration reaction, promoting the genera-
tion of alkali magnesium sulfate phase, prolonging the setting time of bamboo sawdust-magnesium
oxysulfate cement, and improving the strength and water resistance, and the modification mechan-
ism of citric acid was different from that of sucrose and sodium silicate. The compound doping of
citric acid could promote the generation of a higher-strength phase 5-1-7.
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FLFG R ROm kP WA 222 bk . SRR PR B (1], EAE SR N R R RS R AR M, 7R
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T SV B /KU PR ol 46 R o i o A R ) A1 5 1 A, 3K 2 5 T EL A R AR Y 1
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2. RIE
2.1, JEE

8 MgO T B 3L T, ZKAVEI e i PE & 2 50.56%. MgSO,4-7H,0 K H H [E W 5 & iR R}
HARAR, &7 98%LL L. 778 KA E ST T2 L) ik, 718 2FR, 7TEKEAE 0.7
mm~2.9 mm 2 [&], ¥if27E 0.50 mm~0.80 mm Z |8, /K%M 10.55%. JEME. KIGEFFTERRIIEE K
AT BOE A SR A PR A T, /KIS [ AR AN 2 B 4l
2.2. 118 - MEZFKRREIE

¥ MgSO,-7TH,0. B PEFIA - BEAAE T 7K, NN MgO BINFEFENL AR 3E 2 404h, ARG NPT 1
PE2 b, BRI S, KK TERD 3R R S A 160 mm x 40 mm x 40 mm F =B, PRSZJE
NFIRHIEEE A 70%. i 20°CIFR34ah 8 24 h, MBS 4R850 4 28 R, M TR NE 1. BK
WETEFR Y 52 R TN K IR 28 K

Table 1. Mix ratio of bamboo sawdust-magnesium oxysulfate cement
=1 MBE - mESEKEREL

-
G — WRE% MRS KEM RPN
MgO/MgSO, H,0/MgSO,4

A0 10 20 35 — — —

Al 10 20 35 0.2 — —

A2 10 20 35 — 1 —

B1 10 20 35 0.2 — 0.7

B2 10 20 35 — 1 0.7

E: MTBKZERSEE MgO MR, R, KISEAERIR IS B2 5 MgO I E .

2.3. MEHZE

15 FH kA=A 52 K PR kS5 S TR MTS 73 BE IR B ML /K 8 AT 5 P AP T o i, Bk o PA
NIRE R WP EEE NREME, PriranE =R EL - FEMEENREE. BRI TERmE R G,
AL R RS, H SmartLab 2 X FF 2R AT S (XRDYVK KA =3k AT 52 P A Hr (I Va LA 10°
% 80°, FAIGEIE Y 10°/min), JEiE SEM FAL SN P T2 A0 45 44

_ R(w,28)
Ri = R(a, 28) M

Hr R ZEBALREL R (w, 28)2727K 28 d J5 I3, R(a, 28)/2&FE M EAHXT IR E A 70%. R N 20°CHY)
FEP R ELL 28 d HI9RSE .

3. BR5WE
3.1 BERTIE]

MK e ks 1], S5 R0 1 Fos. 7 UAE H TR AT K SR RN\ Al ek 2 22 e A F EL XS 25k
I B) AR SEM BE K, T T - B AR BRK U8 AO L)L 2k TA) 73 73 9 211 min A1 322 min, 43 A RERERIZK
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Figure 1. Setting time of bamboo sawdust-magnesium oxysulfate cement
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3.2. fESEE T EE

DR LK PR TR B APUR SR, 4551 2 fon, B REREAUKIIE)E, Wb o i Al
PUR SR I BT b =, FEh TR s B IR BE O B 2, BB RERE Y AL BT R 5 53.62 MPa 25 & 64.57
MPa, &5 17 20%, HB/KBFSH A2 AP RES T2 65.97 MPa, #2/& 1 23%, XJ2 R NI Zr#
FUJe, o EGTIR B R MO R f, 8T 2= (R 7 PN B2 57 MOS 7K e 4 2 o UKL (1 43 B, i) 17 9%
P MgO MM 5Kk, BRIK T /KR [4]. [H) AL R A2 2338 NFTEEBR G, U3 o A R 50 5 #
HRMEEESRRTE, Hrb, BL 48 AL A BHiHr FIHTE 2 7 7l 32 7+ 22 16.69 MPa A1 79.83 MPa, B2 ZH#¢ A2
L IPLHT AR B8 4 B FE T2 16.89 MPa A1 82.50 MPa, @it XRD #1 SEM K, MAFERE, K
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WAL RO FT A R AH LR R AN RN
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Figure 2. Flexural and compressive strength
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3.3. W7k 4r

MR K 28 d J5 PSR BRI TR 58, @i =0 1 i 5tk 285, 45 R anlE 3 fis . 2K S,
BT R E YU B0 AR BT R B8, 25 F12H A0 INAIL R 0.68, AL 41T A2 ZH 54k %5053 il 0.78
0.7, EIRHEIET, WABKERKLFED A 3-1-8 HEREQR)~4)), RAKJE, KA H KA [ )
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glem®), FECRLEF A, AR . IAFER)E, TKYERESE, BL ALMPT SRR AP SR 5
4 15.59 MPa #1 76.94 MPa, B2 ¥t 5 B 14T H 5 4 7] 9 16.29 MPa 1 70.94 MPa, i B1 41
BAURBOE 0.96, FHNRIK 28 K AHRFTI e LR EF A 1 96%, Fr R [ I A4S i 7K MK R £ e 11

JR AR T8 A A A A
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Figure 3. Flexural, compressive strength and softening coefficient after 28-d water immersion
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3.4. WMo Hh

K 4 BoR T HAKIER XRD K%, MgCO;RHZEET", MgO 27k, Mg(OH), & MgO 5K x
RLFFI =4, 3 FHAN 5 AR IKAG SR = AR R RR FEA, WEBHATE, KRS 5A KE MgO R Mise4r, it
Ab, KB Mg(OH), HIAE Bt B Kb S B AN TE 43 FH AO Ebdst AL F1 A2, TEHTHIF=40AE R, i B o B A
BABE, 12 3-1-8 4.

53 T BB RERERI/K BEFE G AL A1 A2 411 Mg(OH), W T AR K T+ A0 21, 32 KA E BE AK B 38 i N
BT MgO B2k, 24k 82 4% MgO #3555 MgS0,-7TH,0 FiR g iR &, 2B OH B 1, JEfEKd
TE AN T 7K 1) Mg(OH),, 1X A R fh Bl 5 /KA N IIEAT , OH R FE S35 V5 M MgO 1 /K AL i 184
I, A FIK I Mg(OH), 2 TEREAEMTEE MgO BUbRIHFAER, RG-S /KBAMIHE, AT PR M
MW, PERRLSH R . BEE MO Z218 SN AR B AR R B AH Mg (OH)(H20),]",  [Mg(OH)(H,0),]"
W55 OH AR Mg(OH),, FITCAUSTEHI AR B i n, 1M i %o A2 i 5E 2 s EE A B Bh AN K, Frbd 3-1-8 AHIT)
T A AR AN K o
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Figure 4. XRD patterns of five sets of cement
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Figure 5. SEM images of five sets of cement
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