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Experimental study the influence of selection and combination of
cleaning agent on the carbon deposit of the fuel injector

HUANG Tan,CHENG Yingdong, WANG Jinlong, XIAO Jin"

Institute of Advanced Energy and Powertrain Technology , Shanghai Jiao Tong University , Shanghai 200240, China

Abstract;In order to study the influence of different detergents on the formation of carbon deposits, three
common detergent samples of polyether amine and polyisobutylene amine on the market are selected to test on
the metal sheet carbon deposit test bench, and the types and the influence of mass fraction and temperature on
gasoline carbon deposit are studied. The fuel injection flow rate is tested on the injector carbon deposit generation
bench. The results show that polyether amine has a good cleaning effect at 120~ 150 °C, but does not have a
cleaning effect at 160 ~ 200 °C; polyisobutylene amine has a certain cleaning effect at 120 ~ 200 °C, the
cleaning effect is not as good as polyether amine at 120 ~ 150 °C. The mass fraction of polyether amine in
gasoline has a great influence on the cleaning effect of carbon deposition, the best mass fraction is 0. 02%. The
mass fraction of polyisobutylene amine in gasoline is relatively less affected by the mass fraction, and the best
fraction is 0. 01%. According to the mass ratio of polyether amine and polyisobutylene amine of 1:2, the
compounded cleaner can produce good cleaning effect; the compounded cleaner is tested at 0. 02% by mass and
160 C. After the formation of carbon deposits, the fuel injection volume decreases by 5. 86% compared with
that before the formation of carbon deposits. The corresponding reduction rates of polyether amine,
polyisobutylene amine, and base oil are 6.45%, 5.13%, and 8.76% , respectively.

Keywords: carbon deposition; polyether amine; polyisobutylene amine; compound
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