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Determination of total fluorine content in cryolite by

alkaline hydrolysis-ion selective electrode method
LI Rui-gi' , CHEN Zhi-hua®, CHEN Yi-ping”, YAO Ke-ke', CHI Ru-an’, LONG Bing-wen'"
(1.Engineering Research Center of Phosphorus Resources Development and Utilization of Ministry of Education,
Key Laboratory of Green Chemical Engineering Process of Ministry of Education, Wuhan Institute of Technology,
Wuhan 430205, China; 2.Fujian Shenxin Electronic Materials Co., Ltd., Fuzhou 350000, China;
3.Hubei Three Gorges Laboratory, Yichang 443007, China)

Abstract: The existing conventional determination methods for total fluorine content in cryolite have shortcomings
such as long testing time required, complicated operation, toxic substances involved, and high testing cost.In order to
overcome these shortcomings,an alkali hydrolysis-fluoride ion selective electrode method is proposed to determine total
fluorine content in cryolite.In the sample pretreatment process , cryolite has been decomposed by excess sodium hydroxide
in a nickel crucible at 200°C for 1 h to facilitate all fluorine to be converted into ionic form.Then, TISAB IV solution is
added into both cryolite sample solution and fluoride ion standard solution to eliminate the interference caused by Al’*
and to stabilize the solution’s pH value. Besides, appropriate amount of Na* and Al’** are added in the fluoride ion
standard solution to keep the total ionic strength and Na concentration consistent between the sample and standard
solutions. Experimental results indicate that the accuracy of the proposed method is in excellent with that of the
conventional chemical analysis method, showing an average relative deviation and maximum absolute deviation of 0. 40%
and 0. 32% , respectively, and the relative deviation of five repeated measurements is less than 0. 5%. Therefore, the
proposed method works well for the fast determination of large quantity samples and can be extended to determine other
fluorides.
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