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Abstract: The content of oxygen and carbon impurities in titanium tetrachloride ( TiCl,) was detected by infrared

spectroscopy , and this method was successfully applied to the on-line detection of refined TiCl,. The sample cell of the

on-line detection system consisted of two cavities in series, and the light path were 10 mm and 40 mm respectively.

10 mm light path was used to detect the content of CCl,. 40 mm light path was used to detect the content of COS,
cocl,, Cs,, C,Clg, Si,0Cl, TiOCl,, SO,ClL,, SOCIL,, VOCl,, CCl;COCl. The sample cell was made of pure titanium,

and the window piece was made of ZnSn, which both had strong corrosion resistance. The practice shows that the

on-line detection technology can effectively solve the problem of hydrolysis in air during the detection process of refined

TiCl,, and make the detection of oxygen and carbon impurities in refined TiCl, more accurate.
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Fig. 1  Schematic diagram of muti-channel on-line
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Fig. 2 Schematic diagram of sample pretreatment system
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Table 1 ~ Molar absorption coefficient of oxygen and carbon

impurities in refined TiCl,

Impurity v/cm”™! K/L-mol ' em™
vOCl, 2061 0.25
Cos 2043 190.9
cocl, 1810 96. 8
Cs, 1520 348
C,Cl, 1301 10.5
Cccl, 765 6.2
Si, 0Cl, 1115 48
TiOCl, 1184 1.35
S0, Cl, 1422 109
socl, 1241 98. 96
ccl,cocl 1808 48. 94
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Table 2 Values of impurity in refined TiCl, before and after
adding TiOClL,, VOCI, and CCl,

Primitive Incremental Incremental Incremental

RSD

Impurity ~ TiCl,/ TiOCL/ VOCL/ CCl,/ e
mg-kg™' mg-kg”'  mg-kg”' mg-kg™
COS 0.34 0. 30 0.33 0.33 5
COCl, 2.74 2.75 2.8 2.59 3
cs, 0.45 0.51 0. 46 0.47 6
CCly  1.94 2.22 2.16 2.05 6
Si,0Cl,  0.54 0.72 0.54 0.55 15
TiOCl, 684 1890 683 587 8
SO,Cl,  ND ND ND ND —
SOCl, 0.35 0.43 0.3 0.27 20
voCl,  26.6 32.09 308.6 28.7 10
cCl,  26.4 31.99 27.6 186.4 10
CCl,COC1 9.6 11.5 10. 8 9.9 8

ND: not detected.
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Table 3  Relative recovery of TiOCl,, VOCI; and CCl,

Original ~Measured Recovery  Scalar  Recovery
Impurity ~ value/ value/ value/  addition/  rate/
mg-kg™' mg-kg™' mg-kg”' mg-kg %
TiOCL, 684 1890 1206 1429 84
Vocl, 26.6 308.6 282 238 118
CCl, 26. 4 186. 4 160 198 81
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Table 4  Content of oxygen and carbon impurities in

continuous batches of refined TiCl,

Impurity 153" 154" 155* 156"
Cos 8. 44 6.4 8.36 7.55
cocl, 0.72 0. 67 0. 61 0.6
Cs, 0.58 0.55 0.48 0.6
G, Cl, 6. 04 5.68 5.24 6. 02
Si,0Cl, 1.09 1.02 0. 96 0.98
TiOCl, 74.98 72.33 70. 01 71. 44
S0,Cl, 0. 027 0. 025 0.023 0. 025
socl, 0. 309 0.291 0. 269 0.299
CCl, 21.03 17.97 18. 46 19.23
VOCl, 1.31 6. 54 10.25 2.78
CClL,CoCl  11.67 13. 89 11.78 12.22
Total 126. 20 125.37 126. 44 121. 74
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Table 5 Impurity control standard for refined TiCl,
on-line monitoring device
Impurity Content Impurity Content
COS <10 SO, Cl, <0.5
COCl, <l SOCl, <0.5
Cs, <1 ccl, <20
C,Cl, <7 vocl, <10
Si, 0Cl, <2 CCL COCl <20
TiOCl, <85 Total <200
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