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Diffusion rules of chloride ions in concrete under flowing salt solution
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Abstract: In order to explore the diffusion pattern of chloride ions in concrete with age, under the
coupling effect of salt lake brine and dissolution. The salt lake brine environment was simulated in the
compound salt solution chamber, and a circulating water pump was used to maintain the fluidity of the
compound salt solution. The chloride ion of concrete with age growth in different erosion environments
was studied. Research results show that, in different corrosive environments, the chloride ion content
of concrete increases with age, and decreases with diffusion depth. Moreover, the farther away from
the concrete surface, the smaller the chloride ion concentration gradient difference. Compared with the
static chloride salt environment, the flowing chlorine salt environment increases the chloride ion
content of concrete, and reduces the chloride ion binding rate. The chloride ion content of concrete in
the flowing salt lake brine environment shows a trend of first decreasing, then increasing with age.
Therefore, the concrete's resistance to chloride salt erosion is reduced the fluid salt solution
environment.

Key words: salt lake brine; dissolution; diffusion depth; chloride ion binding rate

Y75 B #1:2023-07-05
E&WH: FXK AR FEETH (51608432)
PEE R A 5755 (1995—) , 55, R PR RE T K TARA B 5 E R Se e 2 TR0, Wi+, E-mail: hejiaqi@cnjsjk.cn



= F+

if

#_

5 T 2 % 39 %

TR BE TS5 F 0 IR IR, 40 2 % 45 1Y IR A 34
S X R B T S AR TR AR S e ELRMY S FE— Ak
WEET i R BE - 0 A5 il o 30 ~ 60 a0 TETY
v Ry BB IR BE - A TE IR 10~ 15 a
LT RE B A R . TEE S R
TR v K IR B TR B LR 2 ~ 3 a g
JEPRT T2, X R W P 15— R I L 25 A4 T A
PR R T B E Y AL X A T 1000
ZA R AR AN ] 1 da 5432 D R X, BIVET
SR DX VG FECER I X T R X AN 52 Eh W X
I DCPREE B R R T SRR B T,
HOEEKAY S ~ 1045 TESERIRET IR BE T A7k 1k
P A RSO R TN AE , S BOK e BE 1A A s 1
A, TS TR - RO AT T A 1t . B R T 30
SR, T AT A5 o 2 R o, DA T 5 U AR R 5 L
SRR IR T R BRI K R AR B
SR AR EAE O TR AR R LA, e
TIRGEL P E T IRMABET

N T AR R B RRER AR S E T L B )
FRAR ELAE O TR B - B0 58 B TR I BE ) OS2 I, 1F
Zp ARG LA T A G T TR
YANG ZE"MBFGY T Na,SO, 1 WA 1R BE 1 S 55 1 45
BB SIS, & B BE Na,SO, 75 vk B 1 38 in L TR
BE X T RS G R B AR, B AR R
H X AT 5T ( X-Ray diffraction , XRD) ,ZL7ME i
(fourier transform infrared spectrometer, FTIR) | Py
#r (derivative thermogravimetry , DTG ) 4§ J5 15, I 3
TR BUN 5% 19 Na,SO, 17 6T K I 3 vh &%
HE B T I, & IR Friedel #5 7€ Na,SO, % Wi
o 8 MEREAR , JF OB o Bl OB T
WEERDT 5 “ BIF 58 T Bt AR £k 4= 1 X 7K e i 29
AT IS, & LA IR £k T ] C—S—H BEK
XF B TR Y B R . HRT L AR OC TR
([ S O R WS R N AR AN IR S 1= SR
ST 5 R PR B — D DL TR KV A
VEFIR BB o T I 2K ¥ TV P 23 36 TR B3
B Bt . C—S—H B8 55 7K AL 7™ Wy i ik O v
FHURBE T N ERA A B, X R EE P A TR
1R RE 7 A AN T Z A s e o PR, AR AIE 54U
PEAT % BB , AF 50 7 £ ) b K BR85 45 I K
WA S AE T A TR IR BE L P AN R R E B

32

A B, 23 M R AR AR B 15 R TR A T X
B AL R S R LB

1 i{EH#R

1.1 JFEHe

Ji2 B A SR FH B PG TS MK IR A R P-O
42.5 7K Ve ERISOR R BRI F - TGO B K RIS Z
% B RE IR, e R ) AL 2 R L2 1. T RD
YN PEREECA 2.7, SN 1.1%. B9 A7 B B () 0 AR
H5~25 mm, TIE N 0.3%. WK FF VL IR I
THLARR B BRI A BRZ B 0 PCA 3R FR R = 1 i D
IKF, Bk IR F] T 30% ., FERIKCR A HK .

R B ZRACF LR
Table 1 The main chemical composition of gelling material
%
JRetE
w(Si0,)|w(Fe,0,)|w(Ca0) [w(ALO,) [w(SO,)|w(MgO)| HAt
FHA} ' ' '
K | 22.76 3.29 54.87 6.79 | 2.60 | 2.11 7.58
K| 4006 | 7.32 | 22.87 | 17.24 | 526 | 123 | 6.02
M | 74.60 7.59 1.53 0.92 | 0.38 1.19 | 13.79

1.2 FRELRIXREE

ARG TR EE BT B A R €30, K I
A 0.50, 55K A 40% , I /K45 1 o0 G BE A1 R
) 1.0%. R 7 KIREE LA LR 2. PHEE
EHI7E 18020 mm

R2 REmiEsS

Table 2 Mix proportion of concrete kg
SR JIE
L okae k| R | ® | A | Ak |k
%o
C30 246.00 | 52.00 | 9.00 |792.00|1 188.00(155.00, 3.07

MUK AT D BB RE FE 7K K i AK 5
IMABEFEDL P FEATHEFE , B4 2 min 5 00 5 57 HE R
BE L R B AR5 R SRR/ 100 mmx
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8, 4520 "C N PREE PR EURESR 37 24 b )5 PF8E JF B
TARESRA P S AT IR 2379 . SRR 28 d i, Xk
PRI 2 PEREEA T I, S5 2R L3R 3



% 53

T EH S AR LEERAE T RELLE TV #E

=3 mBE28dAHFHRE

Table 3 Mechanical properties of concrete at the 28 d MPa
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Fig. 1 Chloride ion content in static chloride environment
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Fig. 2 Chloride ion content in flowing chloride environment
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Fig. 3 Chloride ion content in flowing salt lake brine
environment
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