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	Chemical Formula
	TiO2 

	Molecular Weight
	79.90 

	[Compositional Specifications of Titanium Dioxide]

	Content
	After drying, Titanium Dioxide contains not less than 99.0% of Titanium Dioxide (TiO2). 

	Description
	Titanium Dioxide occurs as a white powder. It is odorless and tasteless.  

	Identification
	To 0.5 g of Titanium Dioxide, add 5 ml of sulfuric acid, and heat gently until fumes of sulfuric acid are evolved. Cool, add water gradually to make about 100 ml, filter, and add 2～3 drops hydrogen peroxide solution to 5 ml of the filtrate. The color becomes orange～red color. 

	Purity
	(1) Water-soluble substances : Weigh 4.0 g of Titanium Dioxide, add 50 ml of water, shake, and allow to stand 24 hours. Add 2 ml of ammonium chloride solution ,and shake. If a precipitate of titanium dioxide is not formed, add another 2 ml of ammonium chloride solution , and allow to stand. After the precipitate is formed, add water to make 200 ml, and filter while shaking. Discard 10 ml of the initial filtrate, transfer 100 ml of the subsequent filtrate into a platinum crucible previously weighed, evaporate to dryness, ignite to constant weight, and weigh the residue. The residue should not be more than 5 mg. (Not more than 0.25%) 

(2) Hydrochloric acid-soluble substances : Weigh 5 g of Titanium Dioxide, add 100 ml of diluted hydrochloric acid (1→20), shake, heat in a water bath for 30 minutes while stirring occasionally, and filter. Wash the residue three times with 10 ml of diluted hydrochloric acid (1→20) each time, combine the filtrate and the washings, evaporate to dryness, ignite to constant weight, and weigh the residue. The residue should mot be more than 25 mg. (Not more than 0.50%) 

(3) Arsenic : 10 g of Titanium Dioxide is weighed into a 250 ml beaker. 50 ml of diluted hydrochloric acid (1→20) is added and the flask is covered with a watch glass and slowly heated until the liquid boils. After gently boiling for another 15 minutes, it is centrifuged to separate the insolubles. The supernatant is filtered. Insoluble substances and beaker are washed with three times with 10 ml of hot water, which is then passed through the previous filter paper. The filter paper is washed with 10～15 ml of hot water, which is then added to the filtrate. After cooling, the filtrate is diluted to 100 ml with water. Use this solution as the solution A. 7.5 ml of the Solution A is tested for arsenic. The content should not be mote than 1.3ppm. 

(4) Heavy metals : 1 drop of phenolphthalein solution is added to 20 ml of Solution A in (3). Ammonia solution is added to the solution until it turns red. The solution is then diluted to 50 ml with 2 ml of diluted acetic acid (1→20) and water, where 2 drops of sodium sulfide solution are added. After setting aside for 5 minutes, use this solution as the test solution. The reference solution is prepared by the following procedure. 2 ml of lead standard solution and 2 ml of dilute acetic acid are diluted to 50 ml with water, where 2 drops of sodium sulfide solution are added. The solution is then set aside for 5 minutes. The resulting color of the solution should not be darker than that of a reference solution (Not more than 10ppm). 

(5) Aluminum oxide and silicon dioxide : The total content of aluminum oxide and silicon dioxide determined by the following methods is not more than 2.0%. 

(i) Aluminum oxide : Weigh 1.0 g of Titanium Dioxide and 10 g of sodium hydrogen sulfate, transfer into a quartz Erlenmeyer flask, and heat gently until completely fused. Cool, add 25 ml of diluted sulfuric acid (1→2). and heat carefully until the precipitate dissolves. Cool, and add water to make 120 ml. To the solution, add 65 ml of sodium hydroxide solution (1→4) while stirring, transfer gradually into a 500-ml volumetric flask containing 135 ml of sodium hydroxide solution (1→4) while stirring, and add water to make 500 ml. Allow to stand or centrifuge for 5 minutes. and filter. Transfer 100 ml of the filtrate into a 500-ml Erlenmeyer flask, add 1 drop of methyl orange solution, acidify with diluted hydrochloric acid (1→2), add 3 ml of diluted hydrochloric acid (1→2). And add 25 ml of 0.02 M EDTA exactly measured. Add drop wise ammonia solution until the color of the solution changes from red to orange-yellow, and add 10 ml of ammonium acetate buffer (77 g of ammonium acetate, add 10 ml of glacial acetic acid and add water to make 100 ml) and 10 ml of diammonium phosphate buffer (150 g of diammonium phosphate, add 700 ml of water and adjust to pH 5.5 with diluted hydrochloric acid (1→20) and add water to make 1000 ml). It is boiled for 5 minutes and then cool rapidly in flow water. Add 3 drops of xylenol orange solution, and mixed. If the color of the solution changes to purple, yellow-brown, or pink, adjust the pH to 5.3～5.7 with acetic acid. if no pink color develops, use this solution as the test solution. if a pink color develops. repeat the above procedure with another 100-ml portion of the filtrate, using 50 ml of 0.02 M EDTA exactly measured. Use the resulting solution as the test solution. Add titrated 0.01 M zinc sulfate to the sample solution until the yellow-brown color of the solution becomes reddish (This persists for 5～10 seconds). 
(Note: This titration should be carried out quickly. Near the end point, it is added by 0.2 ml until the color appears first. Even the color disappears in 5～10 seconds, it is regarded as the end point. If the observation of the first color change fails, it becomes an inaccurate titration. The consumption for the first color change should not be more than 8 ml. To be accurate, it should be 10～15 ml). 
Add 2 g of sodium fluoride, boil for 2～5 minutes, cool rapidly in flow water, titrate the liberated EDTA with 0.01 M zinc sulfate until the yellow-brown color of the solution becomes reddish, and calculate the content by the following formula: 

   Content of aluminum oxide (A12O3) (%) 

                          T x Volume of 0.01 M  zinc sulfate titrated(ml) 
                    = ━━━━━━━━━━━━━━━━━━━━━━━━ 
                                   Weight of the sample(ml) x 2                   

T = weight of aluminum oxide(mg) (Al2O3) corresponding to 1 ml of 0.01 M  zinc sulfate. 

-0.01 M zinc sulfate solution : 2.9 g of zinc sulfate (ZnSO4 · 7H2O) is dissolved in water to make 1,000 ml. 500 mg of aluminum (high purity, 99.0%) is precisely weighed and dissolved in 20 ml hydrochloric acid by gently heating. It is then diluted to 1,000 ml. 10 ml of this solution is transferred into a 500 ml Erlen Meyer flask with 90 ml of water and 3 ml of hydrochloric acid. 1 drop of methyl orange solution and 25 ml of 0.02 M EDTA solution are added and ammonia solution is added drop-wise until its red color turns orange yellow. After adding 10 ml of ammonim acetate buffer solution and 10 ml of diammonium phosphate buffer solution, it is boiled for 5 minutes and then quenched, where 3 drops of xylenol orange solution are added. Zinc sulfate solution is added until the yellow color becomes red. 2 g of sodium fluoride is added to the resulting solution, which is then boiled for 2～5 minutes and quenched. The free EDTA is titrated with this zinc sulfate solution until the yellow color becomes red. T is calculated from the following equation. 

                                18.896 x W 
                     T =    ━━━━━━━ 
                                      V 

W : Weight of aluminum (g) 
V : Weight of zinc sulfate solution consumed in second titration (ml) 
                     
                           Molecular weight of Al2O3             1000mg     100ml 
      18.896 = ━━━━━━━━━━━━━━━ x ━━━━ x ━━━━ 
                             Molecular weight of Al                         g                 2 

(ii) Silicon dioxide : Weigh 1.0 g of Titanium Dioxide and 10 g of sodium hydrogen sulfate, transfer into a platinum crucible, and heat gently until completely fused. Cool, add 25 ml of diluted sulfuric acid (1→2). heat carefully until the precipitate dissolves, cool, and add 150 ml of water gradually while shaking occasionally. Filter the solution through a filter paper for quantitative analysis (SC), wash the crucible with diluted sulfuric acid (1→2), and filter through the same filter paper. Transfer the filter paper into another platinum crucible. dry at 120°, and ignite carefully at 450～550°. Ignite at 1 ,000° for 30 minutes, allow to cool in a desiccator, and weigh accurately the total weight W(g). Add 2 drops of diluted sulfuric acid (1→2) and 5 ml of hydrofluoric acid, heat gradually and evaporate to dryness. ignite at 1,000° for 30 minutes. allow to cool in a desiccator, weigh accurately the total weight w (g), and calculate the content by the following formula : 

                                                                         W(g) - w(g) 
Content of silicon dioxide (SiO2) = ━━━━━━━━━━━━━━━ x 100 
                                                                 Weight of the sample(g) 

	Loss on Drying
	When Titanium Dioxide is dried for 3 hours at 105°, the loss should not be more than 0.5%. 

	Loss on Ignition
	When Titanium Dioxide is dried for 3 hours at 105° and heat-treated at 775～825°, weight loss should not be more than 0.5%. 

	Assay
	After drying, weigh accurately about 0.2 g of Titanium Dioxide. transfer into a platinum crucible, add 2 g of sodium hydrogen sulfate, covered, and heat gently until completely fused. Ignite at a high temperature until the color turn to a deep orange to almost clear liquid. Cool, transfer the contents into a 250-ml beaker, wash the crucible with 75 ml of diluted sulfuric acid (1→30). transfer the washings into the beaker, and heat in a water bath until it dissolves and becomes almost clear. Dissolve 2 g of tartaric acid in the solution, add 2～3 drops of bromothymol blue solution, and neutralize with ammonia solution. If necessary filtered, and acidify with 1～2 ml of diluted sulfuric acid (1→2), pass an ample amount of hydrogen sulfide through it, add 30 ml of ammonia solution. Pass hydrogen sulfide through it until saturated, allow to stand for 10 minutes, filter, and wash the precipitate on the filter paper 10 times with 25 ml of mixture of ammonium tartrate solution(1→100) and ammonium sulfide solution (9:1). During filtering and washing, keep the filter paper immersed in the solution. Combine the filtrate and the washings. To this solution, add 40 ml of diluted sulfuric acid (1→2). boil until the hydrogen sulfide is removed, cool, and add water to make 400 ml. Add gradually 40 ml of cupferron solution while stirring, and allow to stand. After a yellow precipitate is formed, add cupferron IS until a white precipitate is formed. Filter the precipitate with light suction through a filter paper for quantitative analysis (SC), wash 20 times with diluted hydrochloric acid (1→10). and remove he water with slightly strong suction. Dry the precipitate together with the filter paper at 70°, transfer into a crucible previously accurately weighed. heat very weakly until the fumes are not appear , ignite gradually. and then ignite at 900～950° to constant weight. Cool. and weigh the amount of residue W (g). Using the values obtained in Purity (5), calculate the content by the following formula: 

                                                                                     W(g) x 1 
   Content of titanium dioxide (TiO2)(%) = ━━━━━━━━━━━━ 
                                                                          Weight of the sample(g) 

                                                               100 
          x ━━━━━━━━━━━━━━━━━━━━━━━━━━━ 
                  100 - Content of aluminum oxide and silicon dioxide(%)    

	Permitted Use Level of Titanium Dioxide and Ingredients Containing it
	Should not be used for the following items 

1. Noodles 
2. Danmooji, salted radish in rice bran 
3. Special nutritional food (skin and capsule of tablet are excluded) 
4. Health supplement food (skin and capsule of tablet are excluded) 
5. Dairy products (ice cream, ice cream powder, and ice cream mix are excluded) 
6. Soy milk 
7. Fermented drinks 
8. Fruit·Vegetable drinks (fruit drink, vegetable drink, fruit·vegetable drink are 
    excluded) 
9. Ginseng products (tablet covers or capsules, ginseng cookies are excluded) 
10. Tofu and Starch jelly, starch curd 
11. Pickled sea food 
12. Kimchi 
13. Salted/Sugared food (pickled cucumber, salted/sugared ginger, and 
      salted/sugared plum, that are tightly sealed, heat-sterilized, and pasteurized, 
      are excluded) 
14. Braising 
15. Natural food[meat, seafood (whale meat included), vegetables, fruits, 
      marine algae, bean, and their simply processed food (peeled or cut)] 
16. Honey 
17. Soy sauce, soybean paste, fermented hot pepper soybean paste, etc. 
18. Vinegar 
19. Sauce 
20. Tomato ketchup 
21. Jam(other jams are excluded) 
22. Hot pepper powder, red pepper powder or shredded red pepper 
23. Pepper 
24. Herbs and spices product [horseradish products and mustard products are 
      excluded] 
25. Curry 
26. Processed meat (sausages and bouillons and broth are excluded) 
27. egg products 
28. Processed fish (sausages are excluded) 
29. Fats and oils 
30. Butter 
31. Margarine 
32. Tea 
33. Loaf bread 
34. Dressing 
35. Castella 
36. Retort food 
37. Dehydrated food for ready to eat 
38. Seasoning and condiments 
39. Cheonggukjang 
40. Cocoa butter 
41. Processed peanut and nut   
42. Soup 
43. Cocoa powder 
44. Seasoned sea weed  


