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Fig 1 The structure of sequential injection experiment setup
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Table 1 The CNO™ samples with different concentration
/(mg e+ L™ /(mg+ L1
1% 0.1 57 0. 45
2% 0. 2 67 0.5
37 0. 3 77 0.6
4% 0.4 87 0. 35
1.2
N 12 s 1
; , .12
, . 12
(27, 1 (117), 1
97, (107 ), (
CO),
( 2 )
12 ,
2
Fig 2 The diagram of flow principle
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CNO +2H'+ H,O = NH| +CO, 4 [@D)
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(2) s QPQ
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Table 2 The test data of sampling by the Table 3 The absorbance of sample
sequential injection system
0 0. 070 8 4= 0. 4 0. 555 0
1 9 3 | 5 2% 0.2 0.294 5 6% 0.5 0.702 1
0.998 1003 0999 0997 0999 0 999 2 37 0.3 0. 394 3 [ 0.6 0. 802 6
—0.2% 0.3% —0.1% —0.3% —0.1% —0. 08%
—0.12% 0.38% —0.02%—0. 22%—0. 02%
2 0.999 25 0. 204 %
(RSD): 0. 228%; : 0,999 2. £3 X
0. 002 04
4 CNO™
Fig 4 The fitted curve of CNO™
S 17, 5% 87 , 4
3 , 2.2%, 1 24% 1 31%,
Fig 3 The experimental data of thermal control 0.38%.0.75% 0.92%,
4
Table 4 The measuring data of concentration of sample
/(mg+ L") / /
1 2 3 4 5 (mg+ L7 (mg+L™H /% /%
17 0. 102 0. 107 0. 098 0. 105 0. 099 0.1 0. 102 2 22 0. 38
5% 0. 445 0. 455 0. 46 0. 453 0. 465 0. 45 0. 455 6 1. 24 0. 75
87 0. 335 0. 356 0. 353 0. 345 0. 338 0. 35 0. 345 4 1 31 0.92
2.4 25
CNO™ CNO™
CNO BILOD(limit of de- CNO s 17, 57
tection) . 87 s 5
LoD = * 325D ) U ’
Slope ,
, SD , Slope . = L31Y%
CNO™ LOD 0. 018 0.92%., i

mg* kg !,
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5 1%,5% 8* (mg+L7")
Table 5 The comparative measuring data of CNO~ of QPQ (mg + L™")

1 2 3 4 5 % RS/
1# 0. 103 0. 092 0. 089 0. 093 0. 087 01 0. 092 8 7.2 0. 62
0. 102 0. 107 0. 098 0. 105 0. 099 0.1 0. 102 2 2.2 0. 38
» 0. 44 0. 456 0. 432 0. 443 0. 430 0.45 0, 4402 210 1 04
v 0. 445 0. 455 0. 46 0. 453 0. 465 0. 45 0. 455 6 1 24 0. 75
g 0. 322 0. 359 0. 365 0. 325 0. 320 0. 35 0. 338 2 3. 37 2.19
0. 335 0. 356 0. 353 0. 345 0. 338 0. 35 0. 345 4 1. 31 0. 92
NH/ s CNO™ . 12 R
3 ,
o CNO™
s 8%
QPQ CNO o 1.31% 0 .92%., s s
s QPQ CNO™ s QPQ .
NH/ , 4 )
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Study and Determination the Concentration of CNO-Ion of the QPQ with
the Sequential Injection Spectrophotometric Method
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Abstract Anew technology of metal surface modification-QPQ (Quench-Polish-Quench) Salt bath compound heat treatment
technology can improve theabradability and anticorrosion of metal surface. The CNO-ion plays a very important role in the quali-
ty control of QPQ technology. A sequential injection spectrophotometric method is proposed for the determination of CNO-ion.
In addition, the indirect detection method of converting CNO-ion into ammonium ion (NH; ) in the condition of high temperature
and high pressure is studied; a 697 nm line is selected as the characteristic wavelength. The measuring range of this experiment
setup is 0. 02~0. 6 mg » kg™ ', and the limit of detection (LOD) is 0. 018 mg * kg '. Based on the sequential injection, the set-
up can completely automatic on-situ test the concentration of CNO-ion in the quench-polish-quench (techniques for heat treatment
of salt bath) process. Measure mean relative error and relative standard variance is 1. 31%, 0. 92% respectively. Compared with
the traditional standard measurement method, a high precision and good repeatability result meets the requirements. which pro-
vides theoretical and technical support for the development of the fully automatic in-situ measurement instrument for the treat-

ment of the salt bath compound heat treatment technology.
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