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Abstract

According to the particularity of emergency repair and build under marine environment, marine
engineering Magnesium-phosphate Cements were made with seawater and sea sand; the best
mixture ratio was obtained which meets the requirement of emergency repair and build by testing
compressive strength of each age. Based on previous research results, the primary research of
long-term strength performance about Marine phosphate magnesium concrete, steel-fiber rein-
forced Marine phosphate cement and Marine phosphate magnesium cement were performed in
this paper. The research results show that early strength of all three kinds of Marine-phosphate
cement overwater and underwater can meet the needs of the Marine environment emergency re-
pair, but the long-term intensity variation regularity is not obvious. Further research about hy-
dration and erosion influence of mix seawater should be performed.
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1. 518

FTR R, TEMEPERS PRI, AN VR e LS AR 2 R AR R, S SR BN A, TRE RS
BEAR AR g AT S LS5 R IR 22 A o AR SR TRE FH R M B K 2 R A g TRERR RV e+, Hkahis
JENS, 5 SZIIR S S AME SRR, M BRI AN R 2 N S TR SR . TR kAT
Nt s, TRREAELE & ISR . b AT R R AR R ARSI N T A
SRR . WERRERIK U (Magnesia-Phosphate Cement, (4654 MPC)& —FrEEMELE I F /K58 iR -
ol S5 N2 B P A F T AR A 8 SR A A A R B R B ), 2R LA KT s B B RN R B 3 22000 A
FLAG AT B P L ARG R Ak A K R v T A S R B S (1] [2], TRV TR R PR E
g 7 A MR

TERFEIAS s IR 451, A FRKIEZ 2 E B R — . R A AR KA TR
LR KRR LRGN . 400 LI HAFE AT Ml . RIER SIS B @A SRR, 8
BRI Re st UM, XA R G B SR N ISR TR U, S B B ORI AT SR S
At Bk, ASCEZE B BT RRRIEE RIS 538K, VE N TRERREE/KVERD 2K H % (40 KL A B
A HK. TR RIS B B B A RE EOR M R IC A LU SRRl B, i TRERRBEIR
et ALY R TRERRBKIBIRRS . I TR IR BOK VeI =5 17E BRI LA K F= 9 I E L N 1)
JIFPEREAT 8T, AR BOE & THE0K B DL oK R840 @ B R S IR EEARL, DA TR
AEH R L R 5 IR AR P R P L RV S HE AN AR e

2. 8 TR IRRIHI &
2.1 RMRIE0IESEE

SzI6 R MR IR EAEE (MO, 15 D M), TR — A 5% (NH*H?PO?, 1 5 N P), Bl (Na®B*0"-10H%0,
{815 N B), B LR RIS (81 5 8 S), VLR RHS K (915 8 W), AT SR 4E(L mm x 2 mm x 20 mm).
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HA SE LB R ZE B 4 DAL AT 1500°C il Bose s 1) B R | AL B i i, 356 BT MgO Bl hy
R, LR AN 2610 cm?g.

2.2. BT B REMRIE S

AT IR B /K P g AT T KRE I AL, AR T Rei R B0 B AR AV AR B R M B RR EE /K e JL4H 5
FERCA T, LR 1.

Pk TE (B K IR X WD I & S, SFEEEFAT T MPC-1. MPC-111 P A 7K 8 e b 22 (4 1h.
1d. 3d. 7d il 28d 5RJF[3] [4]. @b LT, KIS FRERRE KBNS, PIM HAEE K (1/4) 5
Lt PIM LUEBU/INLB)B SR FEAR . 55T R R0EVE TR B @ MR AL, TR SR 8 R Rl L 2B
BRI, JUHR R, DL 2 N UL RREE bR . R, R ET X BERR B K TR I AL
g5, WLIYESHE: I LR BKIRIF KL & b PIM HE&AE U5 A4 NE, 5Tl TRERR #hK
EWHKINE, HTHFAM T ES MgO fE k&R, BAH PIM HEN KT 1/4, wJEL1/3.

2.3. BT HBE R ACREMSHA A HI &

ARSI IS B O VT R RN B 5K, VR il LRI BE /K Je b S il % (0 40 B BN RE S FH K .
FH DA 3RS 73 A 0SB0 0 ik, il TR BE /K Ve ZEAT R & LL e 2 Fow, B IR A B 78 /iR & T4 &),
FOKIEFEL 3 b, TREIRA L 9R3) 30 5 Ay, JLrr AN AT 43 i T IR SR /K VB [41 R TR IR £h/k
Ve B AL % 40 mm x 40 mm x 160 mm FIFRAERM:, i TRERR £ VR %E L H % 100 mm x 100 mm x 100 mm
AR A .
2.4, BT HEREACRE R IR iP K L6

MRPE G TAESEPRIE O,  S200 VTR _E AR T P A 858 2R 25 52 il 2% 1103 R IR 2k /K Ye 2544
BHOTERE . X TGOK B, Kl i 10aleh T 88 RO B ARFR s X Tk R84, # Pl &
AR B SR TR 7d B —EMWIER RS, PR T RIR 10 KA TR, TECE L R 9T
RS, ] 1 S ae AR DG e B ERAE o

Table 1. Magnesium-phosphate cement formula
= 1. BERRSRIKCRED

. ) PiE % (MPa)
5 M:P:B K ¥e LT AR (cm?/g) FELE ] [H] (min)
1h 1d 3d 7d 28d
MPC-| 4:1:0.20 2530 75 22.0 53.8 75.9 79.7 89.8
MPC-II 4:1:0.32 2530 14.5 10.4 53.9 63.8 68.9 81.2
MPC-111 5:1:0.25 2610 55 314 47.6 721 83.3 106.6
Table 2. The hydrate phosphate cement base material and the coagulation time
Fz 2. BT HEREICREMRIED & b BB EE R 8]
2 PM  B:P BHIMPC  BEHIMPC BNEF4E/IMPC KM BRESI TA) (min)
1 TR BRI T 1:3  0.300 0.52 0.98 — 0.19 28
ERLT Y8 R T BERREE K TR SRS 1:3 0375 0.34 — 0.043 0.17 25
i LR BRI s 1:3 0375 0.34 — — 0.17 20
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Figure 1. Specimen of Marine hydro-phosphate cement based materials for Marine underwater maintenance

1. Bk T FRIP R TR SR K e 24 hsl i

X IEEOK EANKR FR97 (BRI 2K Je 1, 75 R S S T 95 DA S ) 24P BES] . ARSK
KRB S KZI-5) MR A HTHromfE, RATIT RSB S KZY-300)H itk fF
MIPUE SR o R ZERBCIE MPC /KR RIEESS IS 18], 1T 7K YR AR T BEAR B, Dl BE P I (] 4% )4 3
TPERZ N, WIERET BURERS 30 AEHIN K, IMUTWIREN AR 15 MO, BT BERRBRKIEIK) . £k
I 1] () B AR R e o 3 20 5 WS 18], RN MPC KR Bt 45 I Th] .

3. SLIE R
3.1. I #ER A RIITEE D4

IR, K AR SR BERR Eh K YE A BT R 0 3 TR

MBI UL, AN 2T A o v TR b K VR D, 1 ARIRI i (KT o P B A 0 9T ) 3 A i
2 BT, WAKRIR R BT IREE E 800d 2 BT BEES I N R %, FEIEASHI, {H7E 900d M
UL RIR BT o X i THERR SR ICRD , L B ORIRI N (KT o S B i SIE iy L7t ik s,
HPUIrom By TH e, AR . T, RS b, BRI R Tl TR K e fL T ok L
PR, TR S, T K BRI, X DR Eh /K Ve BT R BE S ANR], (B T AN AT 4R
SR TR B /KR AP T, L 900d A HLHT 9 5 78 i 2 A P (IR (0 2 Atk _E SR AR T v, Wl REAE SRR IR 22
sz, WAl s EERINEINGER . B2, WARRI IR O TRERR HhKJe KA B K A e —
SE [RIFE o

HARTRYZEAE T, PIRRKIE RO LT 5 B AR BE e MG 1<, H b AN LT 20 sty TR Eh /K PR b i di
S48 P2 S v T LR IR K PR BT IR, TR T, AL S ity IR Hh /K e IR i g
FERME T TRERR KRR NPT a2 FF@S . XU, ANEF4E s TR Eh /K e Lo ife Tk
T2 #h /K Yo I hb B 3 A Tk S o ELE 900d N, 4N £ 41 it TR 58 /K Ve ICRD I fi 4 ot 2 20 L7t
53 2N B B R R R AR T (0 38 5 A A AN, (ELS BE K YT e sl A 78 70 L W
TR RHE AR TR KA AL — ELAEBEAT . B 5K IR o ELA T 3L R M MR SR A

3.2. B TR /K e 58 54

SEIG I T i TR VRt . AT 2 NG SR TR /K Ve A TR Eh K YR D = K e AR
MIPURSRE, Wk 4 fon, RAPEEAL S WA BCA M EMdE, EERAEEERET, —SRIETE
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Table 3. The each curing period of the Marine-phosphate cement base material’s bending strength

% 3. B IREREICREM B R IR AT 8 E

FUTHREE (AL MPa)

G ilic
7d 14d 28d 56d 90d 180d 800d 900d
R 2T 4 48 i A E AR TR 7.6 9.2 10.2 7.2 10.7 7.9 9.6 10.8
5 TR BRI ik T 93 88 7.2 9.0 75 6.5 6.2 8.8
o TR HAR TR 9.8 95 10.3 6.9 8.2 8.6 10.2 12.3
USTElgig WK 9.2 8.7 8.7 7.4 9.2 7.0 8.1 71

Table 4. The compressive strength of three phosphate cement based materials in different curing environments
= 4. FEIFHPIME T Z MR ELICREM KRRV E SR E

PUEBE(RA: MPa)

L2 T

7d 14d 28d 56d 90d 180d 800d 900d

SRS 53.1 52.9 433 52 48 64.2 74 715

TR B TR

WK TR 39.7 322 52.6 347 34.7 345 — —

AR Y BT 431 52.4 67.6 45.9 56.7 432 90.4 88.9
TR Bk WK 528 487 329 495 369 40.2 24.0 347
TR HAR IR 58.7 53.6 56.2 44.3 48.0 42.2 79.9 90.8
AR HE K I 434 555 535 510 422 431 273 379

JRIRAE, WK E BOCIEFTHY, 18 G20 2 AH B .

TEERFESRAF T, AN 43 98 (01 TR 257K Je il 180d FIPTIESRAE, WeahBR . X Ui B DL KAE
NEERNKK AR IR ACTEAGAE A — € VR, TR AT AR E R o (R S SR 3
PR 50 B 386K B I o (ELYE 5 31 900d B, ¥ TR 5 VRVt RN T 2 488 s T IR SR e b () 0 e o )
TERTIA R RIGKRLAth B N FE, HERRSCIG IR ZE MR, AT e HEA FE A A ERR A K T AR KA
AL AE A — P R I« 7E BRI 56 T, = FADRI BT 2 B A SR SE AR ik b B K,
FA R A A 1 i it TR R R i A (0 e e B B S IR FE AR, 800d 9T R 3 5 1A F1] 90.4 MPa, {H 900d
PSR R 2] 88.9 MPa, FRRIREER/N, AIAe TFE & 2257242, (HAR AT R DA /KAE N RGO
AR YRR R A FIZ R T KA ) S B0 B2 T B, LB A RHALE 800d Btk i FE L #5A 3
7 70 MPa L b, Horig TR #h P 900d 14T GRE FFHE] 90.8 Mpa, HJE MR EY) BAsuE ETHEH,
Al B RLE A SZ $A FK IR ke i/ o = Fibb Rl 7d PR SEEIIA 43 MPa BA b, AT L, 3 =Ff
g LIERR hK e BRI E B T /K RS o T A SR B B TH AR E It A SR K/NR T, g %
i 5 D BE R T B AR K BB Hed TRE, FLUOURMNAT E38 50l TR IR SR s ib Rl T R 2R VR vt
+.

MAEMAKRIEFRY N, = MoKIRHARE 14T e o B2 It 2 08 S 3 I if B 8 B, X R BRIk
XA R IR Tk ) 25 SR, (B 3 900d 1T Hs 5 B2 2 SCACK 1T, A B 800d (BT 3R, P2 K iR ik 42%,
X ULAM B KRR ATE S IR SR A BRI R RS 3 o AN AT SR i TR R 3h IR TE Mg KR R4 T
N FREIREEEOR, 14d 5 PR SR AR T TRERR SR D BT R SR U, (H = A Rk i) S i 5 A o
L 7d (PR SR L 207 40 MPa BL L, 17 T2 MPC Ji-HS Al T MPC Vi ¢ -+ 28d ¥4t & 58 £ #5152 1 50 MPa
DAL, B KA SRR AR, AR S B 8 B 20 A KM B [l -, AN 0 BA A4 b K AR A4 B K A 1
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Fe R ANE o T WA RS RN MR R, 1 MPC IR ST & K 181248 8 TR
AN Y5 T MPC IRV, T T. MPC BBt T A 7Ry, TikER.

4, RIELEL

ZRE Ul b tr, EPTH & I =R TR K Ve S AR, TN i i TR kK Ye B
KL MPC RS N fie s s FLAEAN AT eS8 5l TR 25 B0 AR TR ER VR 1o T3 I I3k T g
TR Hh/K YR SR LA T MPC D R i » LMW LT 4E R 52 (¥ MPC JEeRD o (Eglt H /TS 21 10 Bt R &
=il TR S /K JR S ARHE ISR EAUKR B SR R e, I REREH R IR T AR B
2, HIEARIIR SR AR A AR WIS, /K ECRE & AR K IR AR T S AP R AR AL A P AR L5
W LI AT Fp it — 2B T
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