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Fig. 1 Sketch of the impinging streams reac-

tor

1. Nozzles; 2. Reactor within a stirring seed; 3.

Magnetic stirrer; 4. Pulseless pumps; 5. Reactant

containers
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Table 1 Speci�c surface area of BaSO 4

Methods Speci�c surface area/m 2 �g� 1

Direct precipitation 11

Impinging streams 60

� B > # � H � � * 0 N c � q � 0 1
+ Z : 9 R / / � � s p u B > # � H u

* 0 N c / � � | ] D @ R M u | m & u

B > # � H u * 0 N c Q 60m2/g � C � e

� N � � m & u B > # � H u * 0 N c e

11m2/g. " . � p � | ] D m & I C | # 


: � H u � � � � � * 0 N c X l �

W 2 A = " t XRD W h

Fig. 2 XRD patterns for BaSO 4
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Fig. 3 TEM photograph of ultra�ne BaSO 4
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Fig. 4 TEM photographs of BaSO 4 prepared at di�erent velocities

(a) 0.25m�s� 1 ; (b) 0.33m �s� 1 ; (c) 0.41m �s� 1 ; (d) 0.50m �s� 1 ; (e) 0.58m�s� 1 ; (f) 0.66m �s� 1
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Fig. 5 Relations between the impinging velocity

and the particle size distribution of BaSO 4
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Fig. 6 Relations between the impinging angle

and the particle size distribution of BaSO 4

� 2 � 3 ] " $ J _ 
 E H  � t

Table 2 E�ect of the impinging velocity on barium sulfate par ticles

Velocity/m �s� 1 0.25 0.33 0.41 0.50 0.58 0.66

Speci�c surface area/m2 �g� 1 53.31 58.03 70.05 65.42 66.47 63.36

Mean particle size/nm 146.2 142.8 123.4 106.2 97.5 90.1
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Table 3 E�ect of the impinging angle on barium sulfate partic les

Angle/( � ) 41 66 90 120 150

Speci�c surface area/m2 �g� 1 56.72 61.21 65.42 61.71 63.19

Mean particle size/nm 149.4 128.0 106.2 104.7 94.6
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Fig. 7 TEM photographs of BaSO 4 prepared at di�erent angles

(a) 41 � ; (b) 66 � ; (c) 120 � ; (d) 148 �
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Preparation of Ultra�ne Barium Sulfate in Impinging Stream s
Microreactor

WU Guo-Hua, ZHOU Hong-Zhao, ZHU Shen-Lin

(Department of Chemical Engineering, State Key Laboratory of Chemical Engineering, Tsinghua Univer-

sity, Beijing 100084, China)

Abstract: PAANH 4 was used as dispersant to improve the dispersibility of particles. The ve-
locity and angle of the impinging streams were investigatedto obtain the optimum conditions.

Ultra�ne barium sulfate particles were prepared in the impi nging streams microreactor. The ultra-
�ne particles were characterized by XRD, TEM, and BET. The re sults indicate that micromixing

and homogeneous supersaturation of the reaction are enhanced by impinging streams. The product
is obtained as particles with mean size of 100nm and speci�c surface area of 60m2�g� 1.

Key words impinging streams; microreactor; ultra�ne barium sulfate


