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Preparation of M-type Barium Ferrite Using Choline Chloride-ethylene glycol-
water as a Medium and Study of Its Relative Crystal Purity

YU Qiaoji,REN Benjing,SUN Yugqi, XU Qingxin, WANG Xiaoyi, YU Shuang ,MENG Jinhong

( Shenyang Ligong University , Shenyang 110159 ,China)

Abstract: Using choline chloride-ethylene glycol (CC-EG) to partially replace the water solvent,
taking relative crystal purity (RCP) as the experimental index ,and according to the 7-factor 12-level
uniform design scheme, high crystallinity and purity M-type barium ferrite ( BaFe , O, ) was pre-
pared by chemical co-precipitation method. The RCP of each sample was calculated by performing
peak fitting on the XRD spectrum of the prepared sample, and then a regression model was estab-
lished between RCP and the main synthesis factors( Fe/Ba molar ratio, CC-EG content, pH value,
resting time , pre-calcination temperature , calcination temperature , calcination time ) through quadrat-
ic polynomial stepwise regression analysis. According to the regression model ,the primary and sec-
ondary order of each item in the model,the primary and secondary order of factors and the interac-
tion between factors were investigated ,and the feasibility of introducing CC-EG into the BaFe ,0,,
synthesis process to improve its RCP value was revealed. The results of optimal level combination

analysis and verification experiments further show that partial replacement of water solvent with
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CC-EG can improve the crystallization order of BaFe,, O,, and reduce its microscopic strain, thus

significantly improve its RCP. The XRD,SEM and VSM analysis results show that the increase of

RCP obviously contributes to the radial size and saturation magnetization of BaFe,,0,,. BaFe,,O,,

with good properties can be prepared by choline chloride-ethylene glycol-water medium.

Key words: barium ferrite ;choline chloride-ethylene glycol; chemical co-precipitation method ;uni-

form design ;relative crystal purity
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Table 1 Uniform experimental arrangement and experimental results

P i RCP/%
X, X,/ % X, X,/h X;/C X,/ C X,/min

S, 9.8 9 10.6 31 360 1152 180 96.59
S, 10.0 27 13.0 9 180 1368 165 48.63
S; 10.2 45 10.2 44 0 984 150 61.60
Sy 10.4 63 12.6 22 405 900 135 45.54
S 10.6 81 9.8 0 225 1180 120 57.63
Se 10.8 100 12.2 36 45 1 096 105 62.40
S; 11.0 0 9.4 13 450 1012 90 49.79
Sg 11.2 18 11.8 48 270 928 75 48.02
Sy 11.4 36 9.0 26 90 1200 60 65.42
Sio 11.6 54 11.4 5 500 1124 45 78.64
Si 11.8 72 8.6 40 316 1 040 30 73.67
S, 12.0 90 11.0 17 135 956 15 78.28
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Fig.1 XRD patterns of the prepared samples
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Table 2 Quadratic polynomial stepwise regression

analysis results

Tt At 5% 2 5L pfH 1l
r(y,X;) 1. 000 0 0.000 1 108.281 9
r(y,Xg) -0.999 9 0. 000 2 70.894 0
r(y,X3%) -1.000 0 0. 000 1 110. 074 7
r(y,X,%) 0.999 9 0.000 1 87.966 9

r(y, X, Xq) 0.999 9 0.000 1 81.644 0
r(y, X,X,) 0.999 9 0.000 3 58.088 8
r(y,X,X;) -0.996 7 0.006 5 12.328 9
r(y,X;Xy) -0.985 1 0.029 2 5.726 0
r(y,X,Xs) 0.998 0 0.004 1 15. 646 2
r(y,XsX;) 0.999 3 0.001 5 25.9777
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