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Study on the correlation between particle size and
blue phase indicators of rutile titanium dioxide
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Abstract: In this paper, different K,0-P,05-ZnO salt treatment formulas were used to treat meta-titanic
acid, and eligible rutile titanium dioxide was obtained after calcination. SCX value as the blue phase in-
dicators, Z-Ave value as the ZS90 mean particle size and SEM mean particle size were detected. The
linear correlation among them was analyzed by means of linear fitting and regression. The results show
that as the correlation indicators, the Pearson correlation coefficients of Z-Ave value and SCX value,
SEM mean particle size and SCX value are respectively —0.957 and —0.935. There is a negative linear
correlation between the two particle size indicators and SCX value. The R-Sq value of the linear regres-
sion equation between SCX value and Z-Ave is 91.6%, while this value between SCX value and SEM
mean particle size is 87.5%. The linear regression results show that the prediction effectiveness of the
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SCX value for Z-Ave value is slightly better than that for SEM mean particle size. Manufacturers can
put the conventional monitoring index SCX value into the corresponding fitting equation to carry out
statistical analysis and tracking of product particle size, and adjust the process technology accordingly.

Key words: rutile TiO,, ZS90, SEM, SCX, correlation
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Table 3 Linear regression analysis of SEM mean particle size and SCX value
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Table 4 Linear regression analysis of SEM mean particle size and Z-Ave value

T ELHT
P H 2 AdjSS AdiMS FlE Pl
mYE| 1 2915 2914.8 23.04 0.000
Z-Ave 1 2915 2914.8 23.04 0.000
B2 13 1645 126.5
At 14 4560
BENCE
S R-sq/% R-sq(H%£)/% R-sq(Tiil)/%
11.248 6 63.93 61.15 50.67
Tt EX 4 RERHER TfH PfE Ty K
o 150.7 20.9 7.22 0.000
Z-Ave 0.301 1 0.062 7 4.8 0.000 1

H % 4 iR SEM F-HPRiA2 1 Z-Ave 10l
VA7 R 7 22 o Ar a5 SR RT 0, [ 5T PAE A
0.000, K] [MIH 7 FEA B B & A 2L, M Z-Ave
T P EYIA 0.000, H 7 2 MK+ K/ NEH , &
W5 R I P ) 0 A Ak RIS S (B
11.284 6, R-sq i5 £] T 63.96%, R-sq( %% ) ik 5| T
61.15%, 5 R-sq #%3x; R-sq(Fl ) ik ] T 50.67%,
P [ AR P R A AR 000 1 B

HR AR — W BT RY Y 2B 45 SR T 0, Fir G i34
3, T 2K FTE SRS N, R-sq AT R-sq(IA]
BTN . S Hr A R R, XA EERC AN
[, &40A & RAHPIMMN S, °\TH Z-Ave X SEM
PP A AT R R B TR

3 &%

DIBSREAH G ALk PI 5 i SCX H S Z-
Ave HA I E ML MEAH S, Pearson AHoC R HGAE
T —0.957, £ ol U9 7 A2 19 R-sq(FHLN ) ik &) T

SE Mk

89.85%, HRHEH it SCX AE X H: Z-Ave 1y 7] Tl $4
Lzg 58

2) BB A& G AL BRI ) SCXE 5
SEM -k 42 B W 3 1Y T 2k PEAH 5, Pearson A
KRFGEE] 7-0.935, et [mH 7 F219 R-sq(F)
RF T 84.43%, HRYEHIE: SCX {EXH: SEM F-H4
TR AT T3S Z-Ave TR

3) A AR BRI T AR AR G T Fh R AR 45 IR Z-
Ave Fll SEM “F-¥pRife 2 [l HA 3 0 IE L AR G,
Pearson ¢ R EAE] T 0.800, et [MIH TR R-
sq(FLl) KA 50.67%, R4 i Z-Ave X} H SEM
SERPRAR AT — o AT T, (SR 2%

4) NI I FH AT 4 217 B BTURMER 72 i 4]
R AR RANIA], AR IR 508 A 200 ) SCX
FEPRHEA TN, |G DR H RIS AR SCX B A
AENE BIA T R ORXT = Sobi AR A T4 o3 B AR
EE, R T A AR TR

[1] Chen Zhaohua, Liu Changhe. Production and application technology of titanium dioxide pigment[M]. Beijing: Chemical

Industry Press, 2005: 35-48.

(BREAAE, XA, RO A BB HIE AR M. Jst: A2 Toll i fiidt, 2005: 35-48.)

[2] DenglJie, Wu Lifeng. Application handbook of titanium dioxide pigment[M]. Beijing: Chemical Industry Press, 2005: 1-35.
(XS5, 7. BREEY R A M. 85t A Toll ik, 2005: 1-35.)

[3] Vargas W E, Greenwood P, Otterstedt J E, et al. Light scattering in pigmented coatings: experiments and theory[J]. Solar


https://doi.org/10.1016/S0038-092X(00)00024-4

- 20 - W gk Pl K 2022 4F5 43 &

[7]
[8]

[91

Energy, 2000, 68(6): 553—561.
Saila Karvinen. The effects of trace elements on the crystal properties of TiO,[J]. Solid State Sciences, 2003, 5: 811-819.
Grzmil B, Kic B, Rabe M. Inhibition of the anatase-Rutile phase transformation with addition of K,O, P,0O;, and Li,O[J].
Chemical Papers- Slovak Academy of Sciences, 2004, 58(6): 410-414.
Tian Yingzi, Chen Kefu, Zhang Heng. Study of the particles of nanometric SiO,, CaCO; and Al,O, with Malvern
Mastersizer[J]. China Pulp and Paper, 2003, 17(3): 33-35.
(HIHEZ, PRy, sk, Malvern b B AR FHANIIA AT [J]. P IS4, 2003, 17(3): 33-35.)
Gesenhues U. Doping of TiO, pigments by Al''[J]. Solid State Tonics, 1997, 101-103(11): 1171-1180.
Gesenhues U. Calcination of metatitanic acid to titanium dioxide white pigments[J]. Chemical Engineering & Technology,
2001, 24(7): 685-694.
Xu C, Lai X, Zajac G W, et al. Scanning tunneling microscopy studies of the TiO,(110) surface: Structure and the nucleation
growth of Pd[J]. Physical Review B, 1997, 56(20): 13464—13482.
Francisco M S P, Mastelaro V R. Inhibition of the anatase-rutile phase transformation with addition of CeO, to CuO-TiO,
system: Raman spectroscopy, X-ray diffraction, and textural studies[J]. Chem. Mater., 2002, 16(4): 2514-2518.
Lydia D N . Photostable rutile titanium dioxide: WO, W02003006559 A1[P]. 2003.
Ratajska H. The effect of certain promoters on TiO, crystal structure transformation[J]. Journal of Thermal Analysis, 1992,
38(9):2109-2114.
José Criado, Concha Real. Mechanism of the inhibiting effect of phosphate on the anatase—rutile transformation induced by
thermal and mechanical treatment of TiO,[J]. Journal of the Chemical Society, 1983, 79(1): 2765-2771.

B A

(3% 14 D)

[52]

[53]

[54]

[55]

[356]

Zhang Yuting, Shen Jun, Zhang Shao. Anew process to prepare supported coupled-catalyst of V,04/TiO, used in SCR
reaction of NO,[J]. Chinese Journal of Rare Metals, 2007, 31(6): 105-108.

(aRERSE, TEAR, 5Kk&1. F T SCRILAH RS BR HEAL R 19— MopT il & 77k [0]. WA 42 ), 2007, 31(6): 105-108.)

Jin R, Liu Y, Wu Z, et al. Low-temperature selective catalytic reduction of NO with NH; over Mn-Ce oxides supported on
TiO, and Al,O,: a comparative study[J]. Chemosphere, 2010, 78(9): 1160—1166.

Kobayashi M, Miyoshi K. WO;-TiO, monolithic catalysts for high temperature SCR of NO by NH; influence of preparation
method on steuctural and physical chemical properties activity and durability[J]. Applied Catalysis B Environmental, 2007,
72(3/4):253-261.

Xu Hong, Liao Xin, Qin Jianfeng, et al. Selection research on tungsten salt precursor of titanium tungsten powder used for
denitration catalyst[J]. Inorganic Chemicals Industry, 2014, 46(5): 73-76.

(P, BERK, ZR80%, 25, JBLAH A& PR R B rh S b AT ORI R SR BRI S (0], TEHLER Tk, 2014, 46(5): 73-76.)

Cai Kunliang, Zou Jianxin, Lu Chuanjin, et al. Preparation of special catalyst carrier using titanium dioxide as substrate[J].
Mining and Metallurgical Engineering, 2015, 35(6): 97—-100.

(BRI R, AR, yo il x, 45, BRIEE AL AR i s TS [0]. 1 6 TR, 2015, 35(6): 97-100.)

miE A E


https://doi.org/10.1016/S0038-092X(00)00024-4
https://doi.org/10.1016/S1293-2558(03)00082-7
https://doi.org/10.1103/PhysRevB.56.13464
https://doi.org/10.1007/BF01979623
https://doi.org/10.1016/j.chemosphere.2009.11.049
https://doi.org/10.3969/j.issn.1006-4990.2014.05.021
https://doi.org/10.3969/j.issn.1006-4990.2014.05.021

	0 引言
	1 试验部分
	1.1 试剂和仪器
	1.1.1 试验试剂
	1.1.2 试验仪器

	1.2 试验方法
	1.3 表征方法
	1.3.1 ZS90粒度统计方法
	1.3.2 SEM粒度统计方法
	1.3.3 蓝相光谱特征值(SCX)检测方法


	2 结果与讨论
	2.1 ZS90粒径与SCX的线性相关性
	2.2 SEM粒径与SCX相关性
	2.3 ZS90和SEM平均粒径的相关性

	3 结论

