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Abstract: The chloride-containing phases other than crystalline oxychloride in magnesium oxychloride cement(MOC )

1s proposed as alcohol leachable chloride, which can be used as an evaluation index of the properties and quality of

magnesium oxychloride cement and its industrial products. Alcohol leachable chloride ion content( AL C) can be

determined by conductivity method. Based on the principle of physical chemistry and a large number of experiments,

the mathematical relationship between the conductivity of the magnesium chloride-anhydrous ethanol solution and

the concentration of chloride ion in the range of 0.001 0—0.144 O mol/L was established, and the associated

parameters and specific test procedures of the conductivity method were proposed. By comparison of the test results

of conductivity method and mercurimetric method, it can be shown that the conductivity method can be applied to

accurately determine ALC of the hardened magnesium oxychloride cement paste and its industrial products.

Conductivity method has the advantages of accurate results and simple operation.
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BETC K B AR ok [ B TG 7K TR 2% i 4 AR
4 5 R G R R, X DL AT R A T S AR
MOC P fE 5 B P 18 b 09 AT 82 2% 1, 5 20 50
HIE . G4, 38 P AR ORI R A I E K
FITE 7K £ 15 45 1 0 PP B T S 1 B R R A
R B RE e 8 0 S ) 45 s 5 45 O T O T AR
VY AR O SR A R R, B ORI RO
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HL AR E YR S A RE T T — R
B DAY i L R O AR ) P 3 R 1 R B I AE AR
KRKF TR B AR B SR A5 0]
HES I AR LA DRI AR SCHR 2R L 3 3E
TooK £ B4 b ) SR T A S — A Y
i e fih B SR A KT i Rl i S OR A R
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1 RIE

1.1 E#MKRESL

K K 6 B ORE 4n Ak T 0F 58 Br 1 B Ak B (R AR
MgO & HVAE T 98.0% ) K HRL 4 Wik 24 38 751 24
] 19 S AL BE (FR FR MgCl-6H,0 & # A T 98.0%)
IR 4l 7K (fre /)N H B %A 18.2 MQ/em) 7E N UM L,
Bie il MOC H AR RE B & b L2 1 s 7 i e
K EEN A K EE 2430 2\ (BRFr CH,CH,OH %
AR T 99.7%) . ERALE W R o3 4l

x1 SEFKEREKEFENERSR
Table 1 Mix proportion of MOC paste specimens

n(MgO):n(MgCl,): m(MgCl,-

W(H,0) m(MgO)/g 6H,0)/g m(H,0)/g
M-1 5:1:17 40.00 40. 35 39. 33
M-2 3:1:15 40.00 67.25 53. 64
M-3 2:1:11 40.00 100. 88 44.70

SR JHAL 7 ¥ 30 1) 5 b8 22 B By (XIRD S £ 43 #r
K B I A5 S P MgO 7 R 64.97 %) LR Hu K
A 5 4 T B 1 (Mg CL 3 o 46.03 %) Fl [ Sk 7k A

1) 3C R B ) 8 Aok LA B 01 50 A A1 3% S SO Ak

Ry Tl JEARE SR FH B R 3570 (B AR HLPO, & & A KT
85V ME WM B R &R M (EZE W H
Si0,, K42 /N T 250 pm) VR IR, B il MOC Tl il
mn BURE LA b DL 2.

F2 SEFKEILHRXENESL
Table 2 Mix proportion of MOC industrial product specimens

g
Light-burned Halogen Tailings
No. , , , H,0  H,PO,
magnesium oxide slices ’ powder
M4 90. 20 95.10 50.18  0.86 182. 35
M-5 90. 30 95.23 50.15  2.18 183. 35
M-6 90. 28 95.29 50.20  3.14 183.48

1.2 iXEHE

Wt A S B R (B e ) R R (AN 75 22 )
T AT M Atk (sl [ SR 7K) A BEAR L SR BRI A
PR a9 A A0 B R (B R 22 B k) L B4 1 min J5
TR BURCUN TS 22 ), I8 % 3 15 K $] 800 r/min,
P FF 2 min BB 5 R R BETE 2R SE R 20 mm X
20 mm X 20 mm {4 59 il 8 B b, 3% A 5 SRR v
Bij 1k 7K 43 78 K, =R T RCE 24 hE BB, 153 8] MOC
FARHFE DL J MOC Tl il i RE oK ik 283 B 4y
TSRS B TR (25£2) “C MR (65 £
3) VP AR IR 14 d.

FEAPEE G 745 AR A 4 B 10 AN,
/NI 25 e TH 0 2 e LR R ] 5 1 400 pm B v B
SR TN B3 WAL E — 2D WA 2 R R, O i 2k
300,150,80 pum 1Y b5 HE 5 , K¢ H: 324 0~80 pm .80~
150 pm , 150~300 pm iX 3 4~ H7 42 7 i, 0 R A ki i
Sy A e 1 TR
1.3 FTKZEEHE

Sr KRG B PR 3 g 45 2Ry AR URE L OB TE K
LI ZEHE TR D, 1 B JE K &1 5 R Y TR
Fh 40 mL/g 8% 100 mL/g. #EJE M AE 5 1 Bt FE 8% 1
PESEPEHE 24 h, 7 3 B 2 4 1 000 r/min, 8% J5 K B ok
WA, 53 25 1 B LR FH I WO R OR B
S S A BB S R AU T i, B v MOC T4k
KPR EAE - EE AT EE &8
(ALC,mg/g); M 7E 35 CHYFL 2 T M T =
E 5 RSB PR H i
1.4 XRDMKE5#H o

X IEK Bl A T S B9 M-1.M-2 . M-3 41 [ A
Ky R I3 AT X AT S (XRD) A 8 —$A4 8 g
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M7 (TG-DTG) M3k, DL R 9 A0 40 0l 5 28 1k
XRD 32 5% F 7% [ Bruker 2% @) #) D8-Advance % X
ST ST, 25K 0.01°, F1 38 £ BE S0 1y 5°~65°,
AR 2(7) /s XRD FE & B 20 %6 T & 4 B
ZnO £ B W #5 ¥, & F Highscore Plus 4% 1F Al
Rietveld K & Jr ik X MR 285 FE AT P 52 40

TG/DTG M i % FH 18 = 5t 2> &) 24 7= W
STA449C BIZ55 I A AR BT i 2928 20 mg, Ar
A, TR R S B O 35~1 050 °C, TR R R
10 °C/min.
1.5 BESEXRHEXIKE
1.5.1 I S AR BRI 1 MgClL-6H,0 % i

g0 SR B 370 09 45 B MgCL-6H,0 &% 5 A
ik F 98.0%, A T fifi ok 46 2% 5 W K5 o K B GB/T
13025.6—2012¢ il £k Tl 38 FH i 56 7 2 85 ek i) I
FE ), FHEDTA A5 o 75 W D 5 Ak B 3500 1Y 52 B 4l
FE K2 g EARBEIR A T 1 LB atiK b, Bl vk 1 2
J70.01 mol/L i) MgCL /K ¥ & . B 25 mL i MgCl,7K
WWAE MR, U 0.015 09 mol/L 9 EDTA #x
EVA WO A A TP B i AT E 3K, 2
RBCE A ARG (D 1S A 850 i MgCl -
6H,0 S PR & &t

Particle size distribution of powder

0.01509 X V X 1 X 203.3

“ 25 X 2
A w FoR FALEE L] A MgCl,- 6H,0 58 B &
% VR E 25 mL 9 MgClL /K ¥ 8T 114 #E 19
EDTAbRifEH AR, mL.

SYCEAT I 5 T EDT A 7 M 75 A4 B 43 51
15.96.15.86.15.92 mL, F-H4{E K 15.91 mL, A= (D3
B EERFI T MgCL 6 H,OS2Pr & 97.61 % .
1.5.2 Bl ol ke

FE(25+2) CENAEE P R [ T 1 S 10 B
WV T A oK CBERBE T, T 250 mL 25 4
JHE 2%, Hi A% 144 MgClLTe K £ B O RE AR 4 =X
)RR A FIRIE C 4559 F& 3.

C— my X w X2
203.3 X 0.25
%A om, RORFRAEL I AL 9 T L g
1.5.3 I ¥ W aURE 1 il 5 %

B 200 mL 19 MgCl, Jo 7K & B s Wk ke, H it
FRERLFAL 2N 7 19 DDST-308F %4 v, 5 30 52 175
WO RE 1 LR 58 e, B R 40 4 T 4 0, 2
BOF-HMH , W3R 3. R /N — ek & L& MgClL
K BERE W L G 38 5 G Tk B Z M G R

X 100% (1)

(2)

£3 ERREAHENELERE SEFTRERBSE

Table 3 Magnesium chloride mass, chloride concentration and conductivity of solution samples

Sample m/g C/(mol- 171" k/(uS+cm ) Sample m,/g C/(mol-L ") k/(uS+cm )
A-1 0.0250 0.001 0 38.00 A-8 1.2500 0.048 0 438.25
A-2 0.0750 0.0029 63.75 A-9 1.7500 0.067 2 562. 25
A-3 0.1250 0.004 8 89. 50 A-10 2.0000 0.076 8 613.75
A-4 0.1750 0.006 7 110. 50 A-11 2.5000 0.096 0 702. 50

-5 0.2500 0.009 6 137.00 A-12 3.0000 0.1152 850. 50
A-6 0.5000 0.019 2 234.75 A-13 3.2500 0.124 8 884. 50
A-7 1.000 0 0.038 4 358.50 A-14 3.7500 0.144 0 993. 75
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T i IF 5 R R I 2 SR AT X AT

2 ZER5iTie

2.1 K ZEEHIR 7 iAW AT AT LG IE

SIS TC K Sl Iy 2 28 143 B MOC filifl,
S A i A SRR B B AT AT SR ZRIE B DA
T 28 (DMOC Ry HE i A S A W g 23 s
(2) 7K BRI AR 3 FE 4T MOC w45 i S 84k 8
R IR 1.3 R AR M-1 2 M-3 418 AR
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7K S AR5 . 7E 25 'C N, MgCLAE LK 21
PR VA A BE #5270 B 100 mLAY K 7.4 g, A HAAR AR i 25
SRR AR R R R 1 R AR Y R R 0~
80 pm, AR ] 9 24 h, & Hb > 100 mL/g.

Kl 2 s 7 XRD 5E M7 i M-1~M-3 2 #y K i
FETETC K CBEShBE CAL) BT 5 094 P AR 4 6% . e 1] 2
AL T JE 5 AH (34 \Mg(OH), Fil MgO 4% & AH
() 32 BEAT S 06 R 15 R A, ELATT S 0 ik B 34 446 L i
Ui I JE 7K 2 B % Gl A W b AR TG s e B AR T Y
S, SRR 1 XRD B3 v 35 8 A 0 4% 3] 5% B3 Al 1k
BE SR R A B, T B MgO 5 MgCL I EE /R Ho /T
35 BERE A & B A £ 1 M-3 4LIR AR Y XRD 18] 33 vt 75
A AR AR T S 04 PRI, s R R TP gl e
K CTERS Y E R AR S AU AR
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Fig. 2 XRD patterns of powder specimens
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HEEATE M TG-DTG #h £k . i & 3 7] I - 45 2R AR 7
4L 2 J5 19 DTG i 48 W #4355 4% 5 A ) 2336 T
7B AE W) A AT 3 A W VI (120,160,200 “CAE
AT XFRE T 5 AH B 3 AH 8 43 25 K B 2, % 250 °C
J& 58 4 KB i Mg, (OH) ,Cl 5% Mg, (OH) ,Cl, X} Ji
TG ik EHELME LG5 i Z A DTG
MZEAE 70~90 “CHY R 8L T 55 14~ W e | JRAEHE ML
AR W B K B 25 5 A EE T S0 AR A A b B 1 45

KB i T AR K 1
T B T 250 C O A (D4 T
IR A2 S IR 19 DTG I 4 571 Wi
(330,450 CIEA7) (A A 5 — B, Voo 37 6 4
WEH L, B2 MOC 72 7K 2B S 2272 I 69 56 B
4.

o ST L 0 R 2 4 %, 3
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Fig.3 TG-DTG curves of powder specimens

AH B S HEACME A 28 TEoK B4 I i Al S A 7 i
Piiein T2, Ul JC/K S BERDEE MOC B8 465 iR v i
Ak b A S A ALY AR v X 2 4 45 4L iR
Tk CBERHAEFT IS (4 fhAE & i AR AL, A B AE B TR
AR S5 3G O, R R AR AR L AR AR X
LU 3G I AH S b AH B 4 22 8] 04 LU ) A b 4 S AR AN
A5 M-THH SHAT Mg(OH), & i Z LR K5 1E S A2 4,
M-3 4 3AH AT MgO 7 & Z AR R 78 18 22 47, Ui
2 R A TETC K SRR 23D Bl B AR
F4 BRRE IR S MW 18 A

Table 4 Phase contents of powder specimens before and
after alcohol leaching
w/%
M-1 M-2 M-3
Phase
Before  After Before After Before After
AL AL AL AL AL AL
5-phase 82.31 88.57 86.37 99.25 0 0
3-phase 0 0 0 0 75.96  93.94
Mg(OH), 9.68 10.45 0 0 0 0
MgO 0 0 0 0 4.16 4.96
Amorphous 8.01 0.98 13.63 0.75 19.88 1.10

oy RAUREAE T K £ WA 412 Ji i 69 5k o, 28 AL E
— P RGIIE 1 oK S B R 2 MOC AL AR iy

e AR A ALY IR BE S TR 5. R AT
Jo B 22 Aom, BV i B 41 B0 AR A & &, S SR 4
XRD I E 849 F A0 SRR & AR 2275 400 LAY,
Ui B Gk £ Bl 52 0 ) AR AT AR S A S AR
A E A A A 25 B RTIR , TEoK S mE T AR
& MOC AL IR Al B A SR B 7 )

RS BRAFEHRWEHNRET L

Table 5 Quality changes of powder specimens before and
after alcohol leaching

m, before  m, alter w(amorphous)/  Error/
No. Am,/g
AL/g AL/g : % %
M-1  3.0000 2.7203 0.2797 9.32 1.31
M-2  3.0000 2.4937 0.506 3 16. 88 3.25
M-3  3.0000 2.3518 0.6482 21.61 1.73
22 BRBSESCrETFRENXR

M-1 2 M-3 4 K A4 TG 7K £ B il 42 9 /9
Mg®" \Cl™ ¥ Joi ) & K FE JR e n 6 6 o . i 6 6 1]

T, MOC A 35 A rb it =l it 285 S 40P 0 8 ik A JC K

OB g B Mg 5 ClUTBE IR I REATE 1: 2
Zed, AL AU O MECLIE T I K LB . A 35 4
FALBE LR T IOk O, ISR i 5 5 CIik
J& 22 18] B 7AE A 5 AR O B S R L T S AR o
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Table 6 Mg™, CI~ content and molar ratio of the leachate
of powder specimens

No. n(Mg”")/mol  n(Cl)/mol n(Mg*"):n(C17)
M-1 0.022 0.042 1:1.91
M-2 0.045 0.084 1:1.87
M-3 0.074 0.137 1:1.85

MR 3¢ 3 9 808 , 78 0.001 0~0.144 0 mol/L 4
AB T WREE A, /D 23k (y=ax+0) A1
% MgCLIE/K L BERBOARE B 55 o Bl 03 T C
(AR Ak T 2R an 18] 4 fT 7 . i BT 4RI LA L Bl MgCl,
TR B T B VR B B, For SR i A
A, BBV MO RE TR MgCL B e il T B 7
{HAES B F YR EE R 0.019 2 mol /L i B8 1445 45, B
B 2 2 AN R A BLER, R P Il E 5 2 an =X (3) s

k =11496.894 1C + 30.3422, R*=0.9943,0.001 0 mol/L.<< C<C0.019 2 mol/L
k =6072.9384C + 133.9726, R*=0.9979,0.019 2 mol/L. << C << 0.144 0 mol/L.

A (3)FM,7£0.001 0 mol/L.<<C<C0.019 2 mol/L.
DCIH], 6-C H & ARPREK,MTE 0.019 2 mol/L<<C<
0.144 0 mol/L X [a] , k-C B2 AR5 /N ji & JLTF 2
Ja & W) 248 X IR TC K O BER W B T4 A 4
TR R A BB 21K 55, (i MgCL B ff ol 1 25
T Mg* FIClI R ) B H 55, F il =g - mT RE 558 4
AR X IR B MgClL B B ik B B A . 46 A 8 T
X EZLI[Mg-Cl] BT, Ktttk 24 A
BT (Mg™ \Cl)ZE/N A L, B F MgCLIGK & B
WV B ) e, MgCL B 73 F s 38 m, Al &8 (R
FER/IN BT L BH B 46 G ] Fe A 3R K R R 4
BB X BT M e 22 Y Mg C L, e K 2 T v VR ke i
AR, FLES 14 G VR B/ D | F 3 258 8RB SR AR I W P
HHEETHREC.

g b JE K & T AR b AR ek A
0.001 0 mol/L<<C<20.019 2 mol/L 5 Py i, % F
SR I AR B M 5 TC K AR A R A
W C.

Q 2
O o
12000‘. ? 0.14‘1-40

IOOO:r
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600 ©

@ Test data
— Fitting curve !
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Fig.4 Fiting curve of conductivity-Cl~ concentration
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23 BEXREESSHEKEFHREBA
2.3.1 L SEE HoRka ik pg I 4 R T

HL 53 7 (con) 5 7R 1 7 (mer) % 25 41 B oK G FE
AT il R (ALC) & s A IR 45 SR 51 T3 7,

(3)

AR B[] 2 24 h, BLAR L O 0~80 pm, W[ 1L
100 mL/g. N 7RI LI i, L 5 38 1k 5ok & B iyl
AR V& AR R 2ZE /N T 7060, B 5 R
T WERR DU 2 MOC B A R R JHE T ] o i it
AR A T

[ B 6 K B, M AR REAE JE K C Bl 4 )5, I
TEIK Tt 2 R ) HEL 3 S R S T K & B WY
LS R 2 22 /N T 2 pS/em, BEHH 40 HUZE T 7K 2Bl
PV T A [ AR SURE X R R R AT S PR P
SARILTC T R ] BRI A N R ik
T 2 T ]l R GRS SR D 2 a4 0 ok 4y
B3 AR, UHEBR 5AH (3 A A A 25 8 CL X 3 25 21
RS2 . PR H S R 0 R TR AL B A 2D B B v
SE AR B

x71 BEREEREFVNENETHREEFEE
Table 7 ALC determined by conductivity method and

mercurimetry method

. . ALC/(mg-g ")

/(pS+  C/(mol- :
No. i pil) I(rf]()) Error/ %

cm : Con Mer
M-1 76.10 0.004 0 14.1290 14.910 0 5.2378
M-2 130. 20 0.008 7 30.834 0 29.8200 3.400 4
M-3 197. 20 0.014 5 51.522 2 48.6350 5.936 4
M-4 61.50 0.002 7 28.862 6 30.8850 6.548 1
M-5 98. 00 0.0059 62.673 9 59.640 0 5.087 1
M-6 108. 75 0.006 8 72.632 1 73.4850 1.160 7

232 RESHMA

W A [l ki 42 (0~80 pm ., 80~150 pm HI 150~
300 pm) 1Y M-2 21 49y A RE HI Jo 7k & Bt i g il 4 ()
FF P F, S A S ) F, S AR A, O e 2 (3) e
A Ay T AT il B B O Bl AR B R Y AR A OG R
WS Fros . E ST LUA 1, JeK CEE sl 1 8 )
S A R EAHE (D PRI, JoK O BB T Y
SR i B ) G RGN, 1 h 22 AR R
Y 70%6~80% 3 (2) Z Jm fili 4 3 AR H e/, 29 12 h
J5 TR S R s N RIS, Ul AR A
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Fig.5 Changes of ALC with leaching time in
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Y, 2% 4Ry AR R R 1 G T ik R A A ks A
AR — B0 AR K R B Ak K R rp T A R S T
TR R B TC K B SE A AR BT AR B ) M- 1
M-2 Fl M-3 4 k3 AR S8 il 7 Bl 75 %8 7.12 .14 h
L UL, A T PRE A A SRR A I AT 4 S e
BT AR DL S Rk DU ORS B L R oK
EAERLAR T/ T 80 pm , M R AE To/K S B il 24 h
Jei , PRI A VR L R
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HoR 40 mL/ g B, H S 38300 2 1 M-2 M-3 4Ry AT
FERY T K & A B v G208 MR B2 43 33 0.023 8,
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0.019 2 mol/L ), H i 2 2H M 45 S 9 A X 15 22
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Table 8 Comparison of test procedures of conductivity method and mercurimetric method

Test procedure Conductivity method

Mercurimetric method

Prepare standard
. +Need not
solution

- Prepare mercury nitrate titration solution with appropriate concentration

* Prepare MOC powder sample with particle size below 80 pm, then continuously stir the ethanol-powder suspension with

Alcohol leaching

Extract leachate +Need not

Measurement . . .
suspension with a conductivity meter

. . +Substitute the conductivity result into
Calculate ALC
the relevant formula

formula

the liquid-to-solid ratio of 100 mL/g in a magnetic stirrer for 24 h
- Filter the suspension to obtain the leachate

+Directly measure the conductivity of -Titrate the leachate to purplish red color with the mercury nitrate titration
solution (add diphenylcarbazone indicator into the leachate in advance)

+Substitute the consumed volume of mercury nitrate solution into the relevant

3 #ig

(1) TE K & P ] A G 58088 /K Ve B Ak 3 1A v i

AE A AH SR A 4 b AR ke T EL v G 4R 1R R
fn AH——5 4 .34 Mg (OH), 1 MgO ¥ JC 4t 3 .
(2)7E 0.001 0~0.144 0 mol/L 7 Bl Y , MgCl, &



884 L

MoB % )

o5 25 %

K PV W L R S TR MR,
MBS F 46 G A FH B9 A7 A6 AR A5 S 30 06 0 G 1 D0 3
il 0.001 0~0.019 2 mol/L.

(3)FRHEIE S L R IE IR 45 R % LR,
S ST BERG B I 0 SR AR BE K U A 2 AR R HL TN o
T AT AT Rk = S S S N G R A W R
LR

(4) Ay ff D 0 ) v A 2 DR AR S 1 Fl 3 e i
RIS S B B AR AR AR E 80 um LA R, K
ZE 5B R R 18] e o 100 mL /g, Y Se 442 24 h.
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