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Distribution characteristics of electrodeposition products of
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Abstract; The solution with ZnSO, was chosen to repair the crack of concrete by electro-migration. To
explore the influence of current density on electrodeposition repairing performance, mineral composition
and microstructure of the sediments, the electrical resistance and crack filling depth were used in this
study. Results show that the resistance of concrete specimens increased significantly after the
electrodeposition repair for 36 days, and the growth rate of resistance decreased with increase of

energization days. The early rate of the resistance increase was faster, and the depth of crack filling was
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more shallow with increase of current density. Besides, X-ray diffraction results showed that ZnO was the

main mineral component of the sediments. Scanning electron microscopy results showed that the size of

sediment particles increased with increase of current density. The rank of sediments was more ordered and

the microstructure was more compacted as the current density decreased.
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Table 1 Mix proportion of concrete specimen

BEisE KK K/ Kie/ i/ a¥/
g W (kgem 3) (kgem 3) (kgem3) (kgem?)

C30  0.48 220 457 577 1072

1.2 BLEHIE

B g A IR R E JY'S-2000 R SR HL T
Jit A ria) B 2R g 2 A 0 AR B O A
0. 2~0. 4 mm Y5 4%, Z4E v I aE R R
R, SRR B a2 i 2 4 DL S ) T
ZLE NS DL LI 2.,

(bRMEETRR (o) RS

(a)JYS-2000H% /1
R

2 REEFIEERE
Fig. 2 Crack making process

MIEL 2 R L S A 3 Bt s 3% i LB M i
PR B T TR RS L SREE T AN A, AR BT
JEWT IR T5 1) 32 Wi/ ) o S84 SR T AL o
L3 RERE

R C i) 7 2R A0 A AT R 5 a1 TR A B L

R ZE AR R 0~60 VB AT B ER R A E A
HL I L SR T BINR [ 5 70 75 e B O 55 P 5 A A AH i 1
Shy B« 50 75 i L B 5 P R SRR ORE i A B A 3K
A8 R s DA TR R 3R T g B A [R] R
2 em, HALZETTRNAE S AN AT TR 58 T 2 4% 1 10 2
LA 3,

[\
NN
T

o
[l

O G

1+

NN

|
I
'\

(a) "B (b)B

3 REKEE
Fig. 3 Diagram of test set

Xof et b 1 R DU RIS A2 2 L W AR R 5+
GERL IR A VE A B » 70 TR IEE - 25 A0 A1 35 1 A 15 B
AR AW R . FEER G 4 W AMIl s ZnSO, %R
AT 2 300 3o it s o) B (A A B 75 4 0 R
ZIEJER Y. XK R ITBUE R, t K
g Catt \Mg' " Zn® " B TR KA Bl
LA L TR L BRI A0 B0 A SR 40 2 T il 12
BRARER A 4 0 s TR 356 485 40 w40 40 553 LA B ARG - SR
Jei B ARG A W R SN Z R L4 .

1.4 TEEEBE5KESA

WO Zo™ B 5 S AR e A i OH 45
G E W Zn COHD,, BE & OH 1 A W7 #r i
Zn(OH), 5 OH A A Zn(OH)? ™, Zn(OH)?~
AUEME Zn0 5 Zn (OH), By 9 (8] 14, 4
ZnCOHD ™ ZEFE WP 15 2 40 A {58 2245 Hb 53 i by
Zn0O,ZnO M 75 1R 5k + 2448 . T 38 B8 5 2 1
H.

Wiy AR EE o o 3 41 gl 2 ik
TR B 3o 0. 5.1.0,2. 0 A/m”, R H
ZnSO; VEhy H fff VA W, e iV B2 2l 0. 1 mol/LL,
TG E] L A 6 d B — U I, DADR R VRO 3
AEE L A 3 d IR H R L R H AR 36 d
1.5 RBIERHSHEREERN

A L IR R TR S 1 H PR S R O /N
(BB R a0 1 R B L % AR 0 A A 3=
R, EUTRURES 36 d J5 B s 25 24k
WIYIIE, DL & B 1w B O 15 5, A0 24 A% i
CAD %, 1 e BUAS 3 T, SR H DU R ) 7 24 4%
ST AR, AR T 1A R AR T B HUAE L ROl 34 4E
B AR



130 +r RE5x%E IR

F WP E O

£41%

2 HEWERSITR

2.1 BRREEERBLIRETEREENTL
M@

BB ) 2 Al A R SO (L 15 2]
FEL UL B 0 PR AR e e R 0 - SR Ak v B A9 2
(B o d TR EE ST 1Y 22 5% S EpI ba v BHAS
I7 o 432 FHT L BELZE A 1 A A s » 45 WL O BE X
HLOTRRCR 2 .

1000 -
800 [
c
1
600
X
&
= 400
B
200
0 1 1 1 1 1 1 1 1 1 1 1 1
0o 3 6 9 12 15 18 21 24 27 30 33 36
38 Ha T /d
H:—=—05A/m ——1.0A/m> —4—2.0A/m?

B4 mEFEREEERELERL

Fig. 4 Change of electric resistance with time
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Fig. 5 Spatial distribution of sediments in the fracture
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Fig. 6 Crack filling depth under different current density
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Table 2 Mineral content

MRS/ (A m™2) ZnO/% Zn(OH)2/% Mgz (SO (OH)2/%  HCaFe;FeO; (Si:O7) /%

CaSOy » 2H20/%  Alyes Sir.35 Oy, 68

0.5 44.9 7.0 10. 3
1.0 52.4 12.1 11.0
2.0 61.9 8.3 22.7

25.5 5.8 6.6
16. 6 3.0 4.9
7.1
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