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Study on Jet Break-up Behavior in the Stable Multi-jet Mode of Charged PLGA Solution

HUO Yuanping, LI You, WANG Zhentao, ZUO Ziwen, WANG Junfeng
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Based on the high-speed camera technology with a high spatial-temporal resolution, the influences of conduc-
tivity, viscosity, electric intensity and dimensionless flow rate on the fragmentation morphology of stable multi jet were
studied by accurately recording the micro-morphological characteristics of jet break-up of poly lactic-co-glycolic ac-
id(PLGA) solution in the multi-jet mode. The results show that, by adjusting the conductivity of the polymer solution to
increase the surface charge density on the jet, the stable multi-jet in three break-up modes such as varicose mode, whip-
ping mode and ramified jet mode, can be obtained, and the viscosity mainly affects the break-up of the jet filaments. With
the increase of electric intensity, the deviation angle of the multi-jet increases, the liquid surface of single jet shrinks towards
the tip of the nozzle and its profile is concave, while the break-up mode of the multi-jet remains stable. In addition, the in-
crease of dimensionless flow rate will enhance the lateral perturbation of the jet, and the jet diameter will also increase.
Within the maximum flow rate of stable multi-jet, the break-up length increases with the increase of dimensionless flow rate.

Key words: PLGA solution; electrostatic atomization; multi-jet; break-up behavior; microscopic high-speed camera
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Table 1  Structural parameter of the new nozzle with electric

field enhancement structure

ZH Di/mm Do/mm Dy/mm L/mm LJmm
HfE 2.69 5 1 33 11

K2 HRAYESH

Table 2 Physical parameters of solvents

kb HXS A
el ik s (zog)/ PRl C o R ARXT
T 20 cyvm ) ! e
(mPa-s) &r
DMC 255102 0625 90 26 1070
DMF 355102 0530 153 367 0.945

R3OS M2 B S

Table 3  Solution formulation and number of multi-jet

g BB S K SR PLOA f
BJ5  (mL-h) 10 (uS-em™)  (mPa's) FFH%
A-1 A 36 1 0.2 1.224 3
B-1 B 36 3 0.4 1.224 3
C-1 C 36 4 0.6 1.224 3
D-1 D 36 5 1.1 1.224 3
D2 D 18 5 1.1 1.224 3
D3 D 54 5 1.1 1.224 3
D4 D 72 5 1.1 1.224 3
E-1 E 36 5 1.1 1.360 4
F-1 F 36 5 1.1 1.632 5
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Fig.3 Spray evolution morphology as a function of applied potential (solution A, =36 mL/h)
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