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Table 1 Composition of sensltization solutlon and operational conditions

SnCl; » 2H;0 HCI(37%) tin paritcles 1/ time /min

24 g/1. 10~15 ml/L A few pieces 25 5

Table 2 Composition of electroless silver-plating solution and operational conditions

AgNO; NH; » H,0(25%)%)  Rochelle Salt (KNaC,H,Os * 4H:0) t/C time/s

20 g/l Just the right amount 100 g/L 25 20

Table 3 Composition of electroplating solution and operational conditions

FeSO4 « 7TH,O0 = Citric acid L—ascorbic acid pH I/mA ¢ cm™? t/C time/min

40 g/L 1.2 g/l 3.0g/L 2.5 30 25 30
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Fig. 2 Corrosion sensor (a) the configuration of sensing element; (b) testing in corrosive environment
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Bl E K247 0.15~0. 20 pm. ‘
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WABBM N 85% (H Ag ). R 4 /i T HEAR EARF B GERTE] BT 18 Fe-C G & EEE, N
RPTUEH . HEEE S MEXRELF S Faraday B8, Y EFRFEHTE A 0.5 h &Y,
Fe-CHE&EHREN 13 um 24, BN FOCS BRI ERZ N 89 um, &M EMEE T
REMLZEE X — 45 R.

2.2 BB REES T

FHRBRBESARSEEHERER S Table 4 The thickness of electroplating layer
WEEIITT 8, %%%Hﬁ EEVE versus electroplating time on silver electrode
B BR AT U DR I BR ) B T SRV R P R time/h 0.5 1 2 3
WHEBHKEBRITEE 1 %wt £5H Fe- Thickness/pm  13.3  25.6  49.4  73.4
CEeBE H3IR/HTHBMLE FeC
SEREEY X-HRTMEE, AR TUE S, BTN EEETF o Fel,{H(110), (2000 #
M AEREEWHW) BERI, B C1DEMERF "H HR, HEESH N a=0. 2862 nm,
c=0.2895 nm, c/a Bt K 1. 011, HHE KO GHEEC HEXTHREEER, HEEN
BEHROCNTEMPERDRE EHREZIEREBHERNA Fe-C §& 2, 15 lzaki F®
B 89 4R B
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FE B B Z RSN R E S SR RS ER HF K E RE BT 82w, 25
RFBE 25°C,10%HF W, HF B2 H3EE X 0. 1437 pm/min, XFF 125/62. 5 um £
HEFEEABHEREEAEHFER 7.25 h.
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Fig. 3 X-ray diffraction pattems of Fe-C alloy layer Fig. 4 Corrosion current and light power with re-
deposited on silver electrode spect to scanning potential in 3. 5% NaCl
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Fig. 5 Output of FOCS (a) in different concentrations of nitric acid for non-passivated Fe-C alloy film;

(b) in 10% nitric acid for passivated Fe-C alloy
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FIBER OPTICS SENSING TECHNIQUE
FOR MONITORING CORROSION OF STEEL IN REINFORCED CONCRETE

LI Xueming, ZHANG Shengtao, HUANG Zongqing
(Department of Applied Chemistry, Chongqing University, Chongqqing 400044)
CHEN Weiming, HUANG Shanglian
(Department of Optoelectronic Information Engineering, Chongging University, Chongging 400044)

ABSTRACT This paper reports the research and development of a Fiber Optics Corrosion
Sensor (FOCS) fabricated b)" electroplating a corrosion sensing film onto an optic fiber core.
The structure of film electroplated in an Iron ( I ) sulfate electrolyte containing a small
amounts of citric acid and L-ascorbic acid was studied by X-ray diffraction and burning gas
capacity method. The electrochemical corrosion test and chemical corrosion test were used to
evaluate the sensing ability of the Fe-C alloy film. The initial results showed ; (1) the peak
potential of scanning process was in accord with the potential for the largest changing speed
of output power in 3. 5%NaCl solution; (2) the time taken to rise to maximum output power
for FOCS was shortened with increasing the concentration of nitric acid; (3) the responding
time was prolonged by almost 3 times, compared with that for non-passivated film. The re-
sults demonstrated the feasibility of using optical fiber corrosion sensors for monitoring cor-
rosion of steel in civil structures. V

KEY WORDS fiber optics sensor, corrosion monitoring, reinforced concrete structure, Fe-
C alloy



