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Abstract

Sawdust/magnesium oxychloride cement composite is made up of magnesium oxychloride cement
as the matrix and wood chips as reinforcing material. This study investigated the effects of differ-
ent concentrations of phosphoric acid (H3P0O4), monosodium phosphate (NaH;P04), disodium hy-
drogen phosphate (Na;HPO4), and trisodium phosphate (Na3PO4) on the compressive strength,
flexural strength, and water resistance of sawdust magnesium oxychloride cement composite. The
results indicate that the addition of phosphoric acid, monosodium phosphate, and disodium hy-
drogen phosphate lowers the strength of sawdust magnesium oxychloride cement composite, with
a decrease in strength as the dosage increases; 0.5% of trisodium phosphate increases the com-
pressive strength of t sawdust magnesium oxychloride cement composite by 8.87%, while 2.0%
has the opposite effect, reducing the compressive strength by 17.28%; Phosphate and disodium
hydrogen phosphate significantly improve the water resistance of sawdust magnesium oxychlo-
ride cement composite, with the most marked effects observed at 0.5% phosphate and 1.0% dis-
odium hydrogen phosphate, resulting in softening coefficients of 0.91 and 0.96, respectively; Phos-
phate anions alter the morphology of the 5-phase crystals and hinder the hydrolysis of the 5 phase
while generating the protective effect of insoluble phosphate salts, synergistically improving the
water resistance of sawdust magnesium oxychloride cement composite.
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S BE/K IR (magnesium oxychloride cement, f&F8 MOC)A2E H A — &G M A BEMEO). HiE ik
JE () &AL BE(MgClLy) PA A K (H,O) 2508 4011 i MgO-MgClL-H,0 =t 2 AR R[1]. B UL H A J2
B PROE A BEA IS )L T SO AR S R BT K PERE S AR A, AR AR . SRARADRLATIN JC ] i 55
QU2 N, TR AR AR . AR TR A TR RT 2] [3]. tbAh, 7R SR BRI
HlER I, AT AR IEPIREFT . RIS B BERE TR RS, SRR R 4], SR, S5
KPR KR 2, GRIBIRK, HZ5RAMMARTE, XBRE1 T E 7 RERI R 08 5] [6].

SRR R FEZEEE T MgO-MgCl-H,0 RBLAAR R IR =PRI 4544 . Jl il S A0 Bk
KIBMRT =R B ik b, KA 7KL SN A B SMg(OH),"MgCl,-8H,0 3Mg(OH),-MgCly-8H,0 1 Mg(OH),
EWEY), RXEAEGYIRT T EEESKIR BRI SR . R KRR, 5 AHAN 3 A SRR AH LS X,
DNHARGE TR SR 7]. SR, AR NSRBI KR KA R R SRR, S AHR 3 MR T ORR 5
WL, B GIERNEIH PR KR . BETCR B, BERR A AT R B R R A Dy A Ik et v SR B K U A

k.
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KPR R EBUR, M H AT B RS Ak LU VA B BURIF (8] Tan 5[0, TE/KIEMRIEFEF, BERRAR
BT 5 TR A N AE TS T B R BE /K A (A Mgs(PO4),-8H,0 Fll Mgs(POy), 10H,0), X L6 =4 7 35
TEARA =25 R THIE — E R 2, 185 7 A BRI K M gE . XBEELE[10] [11]HIBF AN, PO
5 Mg® B AL 13 T2 AR 8 K AL P2 T 75 BB I M@ IR EEBRAIG, T4 5 AHAERETE LKA Mg” ik
FE R T A R AR KRR N o eAh, A B TSR BB IR T DA TS /KA G5 dAE 0 B RS, kAL
Prh FARIR I S AR LR B, BRARSE 4 R B FLBRER, /b BAHALXT K A9 B A 827 C1 IV H i, M
P A ABKIR R K PE[12] [13]. BREBF[141M0F50HE i, B 76 b R SR T AR B9 1% 5 6 25 422 L1 4
FIRA =YK IR BN R . BT ERABKIE MBS AR E R, PO 5 Mg” fE/K Ak =M i 1 1)
IER BN R, Mgs(POL), FE 1L LAIE E TEAS I 23 A5 1) T AT AE

RIBAE AR I TR =5, 8E REBE R AW, @A N TR R, AL
WP R, AT DL FRE S G K R B iR . AR /AU A B /KT 52 64 KL (Sawdust magnesium oxych-
loride cement composite, il SMOCC)s&—Flifi 8 BIARM BAHRL,  HrdoR g £ S8R iR B E
TER . AT Al &S 8K, SMOCC W] LA R4 eieat LMt Al /K A 26 56 ) /L. SRTHT, £ SMOCC Hi4Jy
SRATAEMT K AR A R . BT, R B R S W R S AE e MR, R 5 36 SMOCC 5t 5 Al i
IKPERIEN . 8IS FH XRD F1 SEM SO A BT R, RS B E S MRHIET TIRABEAL,  LARTT
TR K B R h 1E 2403% SMOCC i 7K 12 (4 FHI LI
2. KW
2.1. R EHR

SMOCC i i ¥ S A B K Ie ARG AT HI 15 2] 238 HPCR T 7 B I Tl 1 B R | AL Bk
(MgO), HZKAVES)A IS SN 50.9%, HAZABILE 1. SKEBEMCL,-8H,0)E N 5E
3o s FH PRGBS SRR 16 A L B BOR 46%. BT S F (R AR 72 M Bt BH TG IR R IR A A
I 3RECE), fR AR BLE R IR . RS S8R FEER, &5 TR ED
TREMRMEARTARARE, S50 EKEN 11.68%.

Table 1. Chemical composition of light-burned MgO
= 1. BREHENLERS

MgO Sio, CaO AlLO, Fe,0; Na,O SO; Fopth

90.76 5.86 1.99 0.63 0.35 0.17 0.07 0.21

2.2. REHIEMSE

AR MgO/MgCl R EE R EEAT HLO B BE R BG4 7R 11 5 19 4 Al £ SMOCC [BHE AR BE /R L[ 17]
SUABEKTR = To4K R 1 BE /R EE A n(MgO):n(MgCly):n(H,0) = 11:1:19. AJEHBNE A MO TEMER] 20%.
2(H;PO,)~ BEIR — S 4H(NaH,POy) WAL —4N(Na,HPO,) 5 BEER N (Nas PO, DU A S 1 ) #5150 B MgO i
10.5%, 1%, 2% =S, REAA LWL 2 FiR.

W TSR AR A 3K, 35 MO AJE SR —E it £t . SMOCC [T % k4l (GB/T
23561.3-2009) [181IM5E, FHFFIKHE (GB/T 208-2014) [19]H5E . ¥ SMOCC /&% N\ 40 mm * 40 mm *
160 mm FIARAEREE i, RONEIRIE IR TR A8 AT AR AEFR Y, RS, BERE S Ak 28 do IRXFERTE AT
Pra®EKHE (GB/T 17671) 2018047 IE, FEitE BN RE, SO KRN Fabr. 8 7 R
MG 5 B LR KT S IO TS . R XRD Wl R (1 7K A =40 o
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Table 2. Mixing proportion of the sawdust/magnesium oxychloride cement

*= 2. KB/REHKEEAL

Big e BTt JEEIR B ARG E 8(%) B B (%)
MgO/MgCl, H,0/MgCl,
T H 11 19 20

11 19 20 0.5
H;PO, 11 19 20 1
11 19 20 2

11 19 20 0.5
NaH,PO, 11 19 20 1
11 19 20 2

11 19 20 0.5
Na,HPO, 11 19 20 1
11 19 20 2

11 19 20 0.5
Na;PO, 11 19 20 1
11 19 20 2

3. REERS DR
3.1. RB/EFEKRRYEM R

ME1F SMOCC WIT- 2 FERKIe B FE ML 3 Fim. T % B2t il fFE(105°C~110°C)iR B ~T% 24 h
JEIHLAR SR B, K U 55 K IR BT AR AR (i . LB R R Rl B FLBR AR 5 B RR S T B A
B . S5REH], BERRAIRERR R AT SMOCC (7K Ve %5 B A B R 5. SR1, & el 7k
FERISE N, HT 2B XA A B e R B T R, IR R oy b A U S SRR
W ESEBE A EAE R, TR BN R 4 S A PSS M G T M R B M, AT
TFEE . MREEE 1, AT DU SR 2 B SO RIS IR B2 3 0, SMOCC [FLER B A8 T2 VAL BT BRI
X — A U B IR A LR IR SR IR N3G 0 T AR 5

Table 3. The density of the sawdust/magnesium oxychloride cement

= 3. KB/REFKRENERE

HEF S (%) IKVEFE JE /(g/em?) TP /(g/em’)
T H 2.14 1.718
0.5 2.13 1.728
H;PO, 1.0 2.20 1.763
2.0 2.19 1.775

DOI: 10.12677/japc.2024.131002 11 LY PR A= Svi


https://doi.org/10.12677/japc.2024.131002

RTE F

SR
0.5 2.11 1.716
NaH,PO, 1.0 2.18 1.748
2.0 2.12 1.768
0.5 2.15 1.726
Na,HPO, 1.0 2.13 1.700
2.0 2.15 1.765
0.5 2.14 1.685
Na;PO, 1.0 2.10 1.733
2.0 2.08 1.717
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Figure 1. The porosity of sawdust/magnesium oxychloride cement

L. KEB/REFNKRFLEEZER

3.2. fuEMGTITIREE

AT ANFSER T SMOCC R AF7E 2 S 4L 28 K IPUEAPLHTHEE . PUALIRFERR 2B, BE
FHMEANRER TR, SMOCC HIsBEZ# E LB . S ZaBa, & 0.5%. 1.0%. 2.0%[")
H3PO, {8 FL0 5 38 5 70 3 i 0.92%, FEAIK 3.98%. 4.28%. S8 N 0.5%. 1.0%F1 2.0%] NaH,PO, 7}
fEHUERE AT 4.43%, K 13.61%. 17.28%. ZEN 0.5% 1.0%- 2.0%] Na,HPO, 7 A {EHT &
3 B 0.46%- 3.06%- 5.5%. SN 0.5%- 1.0%- 2.0%] NasPO, 73 HE T 5 55 41 = 8.87%, 1.99%.
3.36%. R M HBEER L1 43 SMOCC ML #REFEAC, HA 0.5%Z &N NasPO, ] SMOCC ¥4 Hs 5 i
o, (HRRTHA R . BEER A LRI X SMOCC B s I sem S AAH A, Bl SOt EE 327t

P9 L B A
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Table 4. Flexural and compressive strength

= 4. fURESR A

B2 8 (%) P 58 /Mpa PUAT R/ Mpa
T H 65.4 14.8
0.5 66.0 15.0
H;PO, 1.0 62.8 13.1
2.0 62.6 10.4
0.5 68.3 153
NaH,PO, 1.0 56.5 13.6
2.0 54.1 115
0.5 65.1 13.5
Na,HPO, 1.0 63.4 142
2.0 61.8 10.0
0.5 712 133
Na;PO, 1.0 66.7 149
2.0 63.2 125

SRR YRR LS BE AL T 43 9 = AN B B - Bbls — 45 = AN B FE W B, MgO i T MgCl,
VWU SR AE R Mg(OH), HHZ i B B8t Mg™ fil OH, ONAR R pH Thim, sl pH 1887 45 fb /K 1)
MgCL 7KK AR, 7oA EEERE F4&AY. OH M CI&E 1. CI Al H,O 5 MgO A s S AL,
KRR FR pH HE— 0Tt IEMRA/K BRI AT A 0L B — @ FR IR B 5, I Rh B R AR IR S
A1) (2) (3)-

6Mg™ +2CI” +100H +8H,0 = 5Mg(OH), -MgCl, -8H,0} (1
4Mg™ +2CI" +60H +8H,0 = 3Mg(OH), -MgCl, -8H,0 4 @
Mg®* +20H" = Mg(OH), ¥ @

HyPOME N =Te s iR, AR B SOBEIR $h 17Kk 2> Wi g th =PRI 25 7 H,PO, . HPO; #1 PO},
BT RN A IL(4)~(9)s HsPO, I = RIF B HHON21]: K, =6.7x107, K,,=62x10", K =45x10".
Bk, POT IIME R 73 NasPO, ¥ ZILARNE . HPO [MI/KMRFLSE LL R B FEE K, Na,HPO, VA th 2
Bt H,PO, MK A BFEE K, #§ NaH,PO, MR LI ERYE . 0.5%S & NaH,PO, iFf
RN, RE, H,PO, TEEH PR A HE R H, A OH ERLRRAR, AR 1b 27 S B 7%
JERURLIN, OH BAAR, (14374 i b Mg™ W BE SR 51, AT (R A5 5E %2 5 AN 3 AHIK A . B #5 HPO, A NaH,PO,
SRR, WRTH 2L, S5 OH MIREEL /N, ERK0REREE, SMIFSBERS, SZEN
R IF B pH AR T KA SN I HEAT WO R SR IR RS . X T Nap,HPO, 4,
HPO, EVE KR OH, {2 S MVA FERIAAE, OH RGN, 137 Mg IREER-AG, AR
5 5 A K 3 AR, MOTHSRER T Ax 4. B8N Nay,PO, AT 5, PO W I,

DOI: 10.12677/japc.2024.131002 13 LY PR A= Svi


https://doi.org/10.12677/japc.2024.131002

RTE F

GG OH HIMREL, BARAFITRALERME L 5 AHM 3 M, (HZGHFHEKIE RN EATER,
PSR i T2 A XS . X T Nap,HPO, 2 NayPO, 1T &, BEAE HABERIIRTE, OH BN, b

Mg” WK IZ A OH HVR G IR FRAR, R 3 R N R ss.
H,PO, = H' +H,PO; /H,PO, + OH™ = H,PO;

3.3. Tk 4T

H,PO, = 2H" +PO; /H,PO, +20H = PO;"

H,PO, = 2H" + HPO; /H,PO, + 20H™ = HPO;"
H,PO, = 3H" +PO; /H,PO, +30H™ = HPO;"

H,PO, = H" +HPO; /H,PO, + OH™ = HPO;"

H,PO, =H" +PO] /H,PO, + OH = PO}

“
)
(6)
(7
®)
©)

BT 28 RS IR HI SMOCC R TE/KHIRIE 28 Ko 72 5 44 H T ARRMEFRIH SMOCC ik 4-7E
KHR I 28 KT AP E DL A RE. 25 R, HyPO, 411 NaH,PO, 4%} SMOCC [ 7K 14
A EMEE: Na,HPO, B8N 0.5%0), AL RECN 0.61 A, HEEESBERIEN, SMOCC
(i KA BT TE: X Na;PO, A 1.0% 58 N RS T2 a4, (H2NF 0.76, HRBEX
i KA W O o FEAMINFR 28N 0.5% 1A HsPO, 5 FLiM K M A B S o, 12 /KUs LR RO T4 9t
FE5r 508 59.9 Mpa Al 12.1 Mpa, #AbRECN 0.91. SMINFIHBE N 1.0%0, Na,HPO, XJ i 7K P i1 e

RANYIE, RKJERIPUEM GRS 773 54.7 Mpa A1 9.5 Mpa, AL 5% 0.96.

Table 5. Flexural and compressive strength softening coefficient after 28 d water immersion

TS5 RK28dEIITERE. MERE. MUREK

B 2 8 (%) P 58 /Mpa BT E/Mpa BULRE

TH 40.9 8.7 0.62
0.5 59.9 12.1 0.91
H,PO, 1.0 49.9 7.6 0.79
2.0 523 5.7 0.83
0.5 52.9 6.1 0.77
NaH,PO, 1.0 54.7 9.5 0.96
2.0 44.6 5.8 0.82
0.5 39.7 5.7 0.61
Na,HPO, 1.0 47.1 7.9 0.74
2.0 478 4.7 0.77
0.5 449 6.8 0.63
Na;PO, 1.0 50.6 7.1 0.75
2.0 4.7 5.6 0.67
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* MgO < MgCO3
* Mg(OH), o 51
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Figure 2. XRD patterns of SMOC
E 2. KE/KREHKER XRD EiE

K2 BoR T A4, BEN 1.0%K Nay,HPO, ZHA1 0.5% Na,HPO, 41 28 RS FRIANZ K 28 K
XRD Bk, GBI, RBINSOE R AR IR K 28 KLLJE, MgO Ml 5 A& &, Mg(OH), & &1
hn, XFREH MgO kARG H 5 MR AEKME, 5 AAEKF AT E R SMOCC i K M2 1 R 2R K, H
IK AR SN 7 FR L(10) o BEAG R /KT [RIIEI0, 5 AH 1 IR AR B84 9 Mg(OH), HER A k&b, 3L
ARG B, K EEE.

5Mg(OH), -MgCl, -8H,0 = Mg(OH), + Mg** +2CI" +8H,0 (10)

NI BERR AR A N BRI ARE, 7ERK 28 KJG, Mg(OH), IAFEIERE B 55 T2 R /KAFE, JEH S
FPRFAEE 3 T2 PR AKARE . )8 RS T IR ARRe it DA ROK = 5 A 1 0%, &)@ s - dk otk
Ko BB G RAAKARIL, TR SE I 2 K F w25 5 S SR BT 5 S0 2R 28 T IR P WUBRAIG,
I FLAE L KA AE K A sE . BRIRAR I B8 T (M 2 5K TR K Mg™ B 7 RAERCAL, B2ma T Mg Ik
FRRESIRIKAR R SRR, FEAIR T S AR BT T 1) Mg™ IR, JF AR 5 JoAH s i e /K R Ve e,
PRI RE RO K IS i o FEZKYRAMR I BRI BERR B 57, X2 IR A IR £h 4R 5 SMOCC T 7K 1) 55—
AR, BERREK S VIR LB AT S S 7 (1D) ffid -

5Mg(OH), - MgCl, -8H,0 + PO; —22—Mg, (PO, ), -8/10H,0 + Mg(OH), +CI" +OH™  (11)

3.4.SEM Fr#fr

B3 A RVEIA W SEM K. JLH ] 3(a) ysiie s BRI K SEM B 14 3(b)h 1.0% 55
NaH,PO, ZH A2 /KK SEM E; &4 3(c) skt i 2 A 41iR /K1) SEM Kl 4] 3(d) A 1.0%$5 & NaH,PO, 4132
7KH) SEM K.

I 3(a) B 30) TR, B 3(a) B AT WK B AR 5 A AR AR, GX 8 S R SR AR LR B
AEAB T A R AR N 4%, S AR P R i R IR A o P 3(b) P A RE B K AR 5 A A, dx ek s
A B S8, AREE, BFRRBTVAEYERSIR SIS, 5 AHS IR RSB B . %
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FRHRBA B 7 2 FERUR T 5 MR, S30S MR BUESARN, IF A REA M R S 3575 5 M
a AR . IXUEEERG L T E S A AR SIS AR — P A K, FRMEREZ, EREMAN,
ANRET R R AT I HE L, WM 845 SMOCC 5 5 A2 11K .

ME3(d) AT AR 2, o0k 28 BRI LLG, SR iR B B idb, HIHeRANZ R Mg(OH), fafA,
T Mg(OH), B3R ek T 5 A1, 3 LIS NG A s FLIR 28 1 45 M 2 (e 13k P9 5 /K AL 7= 4 5 7K B 43 fil
43 5 AHFFERKME, I FEGREG, KMEZ. 10 3(d)Hnr DAWEE R K& BRI 5 AH & PR35
YR IRGERE, It R Ay A 1 () Tl I 36 7 25 7 AR AR R T, IR 25 BN LA T AR AR K 4, T
E T SMOCC i K1k .

Figure 3. SEM images of SMOC
3. RFRBKIER SEM

1) WEER B v VA VERE R ER I NN 22 (515 SMOCC -5 F it 5 c5 1 7RV B2 PRy 38 I v 389 0 o o o o ek 7R
I FERIIG N,  WERR A LB IR SR IR N3G i T AR B, {8145 SMOCC LR Z 22 B AIG

2) TEER. WEER A ANFIREER A AN & PR SMOCC (58, I B H45 58 13 i R 1K
BEER N5 N B BARE 235 5% SMOCC MI58%, 0.5%35 R MBIRIS(E SMOCC Uk 16 5E 8.87%, 1H
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RMEBANERG, WEZRH NE. 2.0%5 2B RIS SMOCC T3 5 PR 17.28%.

3) WERRARIES T2t 5 AR ARITEEN, SHEIRI S A SRS A AR/ R . IR0, A RETE LR
UFHE L, BT TS SMOCC 48 % A K

4) SMOCC MM K2, FINFAE 5 AHSAEK P ATEE, £ SMOCC HIm AR R A P 1 R £
ATLAYE TN 5 ARAE KRR e M, NI SGE L KM . 0.5%B 21 H;PO, F1 1.0%35 & 1] NaH,PO, i35 44
R, THRES 58 0.91 F10.96.

5) WRER L AT ME R SRS SMOCC M /K PESETH L, BRERIR B T MK T 5 I R 7 221 Mg™
W, 19 5 TCAHSARTE K R e PEFE My s VA M 1A 1R 5 8 26 70 d PR 3R T BELAS: T 4844 5 7K 1 B 4 )
TERIfIZE R

EHEWH

FEETH AFR: A2 UlC 5 105 A B 45/ OB R L A AR 3R 0 S B R AF 7
FHEAUES: 52068008,
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