














139 FtAS. S FERWENURLIIA R 2 W AR L A B AR R 71

FAFLIBE TS X W e A FE B, MTRE BB i ok, s s A+ 8] A 3L e 3k o 2 op 8 = A sk ]
REUTRE AT FIE RAE SR BB ST E A TSI S BiRBdR s R —50., DL EEoess
T, A-T-DPNB FL 4k 0 2L & T X 38 ) TSI B B4 102 mg/mL 1Y CS-TPP ki CS-TPP/
ik 3.0, fH Cesrpp = 102 mg/mL 1 CS-TPP/A-T- A-T-DPNB Zr 8 ZL 1) TSI fe/N, 8RR 0 mm,
DPNB 8 LB TR X S i TSIAYE 0.5 247, TSI HA SRS NFLI SN 1R g vE QLR 5(D) ,

K5 (a) CSTPP/A-T-DPNB Hil A-T-DPNB - #fFLI Y TSI; (b—d) =AM E] 35 mif TSI ZUR ZE (1 s, 1 h F1 2 h;
(e) CS'TPP/A-T-DPNB Hl A-T-DPNB Z3 (5L 19 I (0~ 10 mm) (F#E(10~30 mm) AT (30~42 mm)
(9 TSI X LR s (6 2 b B A 5 A=A E] 35 59 TST 6 HE (30 mini 1 h AT 1 h 30 min)
Fig. 5 (a) TSI values of emulsions dispersed by CS-TPP/A-T-DPNB and A-T-DPNB; (b—d) Diagrams of
TSI levels at three time points(1 s, 1 h and 2 h); (e) Comparison of TSI values at the bottom (0~10 mm),
middle (10~30 mm) and top (30~42 mm) of the emulsions dispersed by CS-TPP/A-T-DPNB and A-T-DPNB;
(D) Comparison of peak thickness at 2 h and total TSI values for three time points(30 min, 1 h and 1 h 30 min)
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Fig. 6 TSI values of emulsions dispersed with CS-TPP/A-T-DPNB (concentration of CS-TPP particles at 102 mg/ml.) at

different ambient temperatures(a) and NaCl concentrations(b)
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Chitosan Particles Synergized with Surfactants for Efficient
Emulsification and Dispersion of Marine Qil Spills

Du Jie"*, Chen Dafan'*, Dong Limei"*, Li Yiming"*
(1. Key Laboratory of Marine Chemistry Theory and Engineering, Ministry of Education, Ocean University of China,
Qingdao 266100, China; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100,
China)

Abstract: As an effective approach to quickly respond to oil spills, chemical dispersion is applied in the
marine environment worldwide. However, due to the toxicity and limited biodegradation of traditional
chemical dispersants, it is necessary to develop environmental-friendly oil spill dispersants as substi-
tutes. In this research, chitosan microparticles (CS-TPP) were synthesized by ionic gel technology and
compounded with nonionic surfactant Tween 80, anionic surfactant bis(2-ethylhexyl) sulfosuccinate so-
dium salt (AOT) and organic solvent dipropylene glycol butyl ether (DPNB) to develop a novel oil spill
dispersant with lower toxicity and greater biodegradability. Compared with the emulsification perform-
ance of the simulated Corexit 9500A, this oil spill dispersant exhibited better emulsification effect and
higher emulsion stability, with emulsification ratios of 72. 3% +1. 6% after 30 s and 35. 6% +2. 6% af-
ter 10 min of the dispersed emulsion. Furthermore, the mechanism by which seawater temperature and
NaCl concentration affect emulsion stability was elaborated. And the mechanism of the synergistic
emulsification of CS-TPP particles and surfactants on the oil spill was revealed. This novel oil spill dis-
persant can significantly reduce the environmental and biological hazards of pure chemical dispersants. It
is expected to be a feasible alternative for oil spill remediation.

Key words: chitosan; surfactants; dispersants; emulsification; oil spill; remediation
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