A FUEL MIXTURE CONTAINING COMBUSTIBLE SOLID POWDER AND AN ENGINE USING
THEREOF Field of the Invention The present invention relates to a fuel mixture containing combustible
solid powder and a manufacturing method thereof; the present invention also relates to an engine able to
use said fuel mixture and a needle valve, a plunger both applied for the engine. Background of the
Invention Substitutes of fossil fuel for combustion engine, gas-turbine, and the like (hereinafter referred to
as combustich edglnd) 1 3 pEROEONOALNEGB ¢ HdiRidE Cikiie bid@ilaks R§AMEIER/Adl Sbtained from liquid
fuel, such asHNGitMA&BNENOHEREQFbiomass pyrolysis likewise. However, components of biomass
mainly are cellulose and hemicellulose with low energy density which have lower energy conversion and
utilization rate. In addition, liquefying biomass leads to complicated process with high energy consumption
and cost, andri¢ld pfdarutsestigaditional biomass liquefaction method have diverse components which are
difficulty to purify. Thus, the traditional biomass liquefaction process can't effectively solve the problem
caused by fossil fuel substitution. For the combustion engine using fuel in liquid state at present, the
engine shoultiHeepreselesigradonhieas aptinthéhenbalitk powaiaimasciisbasipfusdlithpoeddesighed process
includes, for example, jmprovinéy the current way of fuel transportation and supply as well as ignition.

Thus, it is diffERRSTSBIRBS TP sRAT S VS bIRRLr AN EEIEh thaR SREPG RIS IS Stifthe field of

fuel mixture with pawdenangddiduid Jueb, hpiiaehnical sgiutien.disclasgrkin US patent application whose
application number is 7241321 provided a method for the preparation of clean-burning fuel used for

heating and the method included steps of dehydrating and grinding lignocellulose to obtain lignocellulose
particles, theé’ﬁl@&uﬂ@ﬁﬁfﬁrl%m%n is between 20-500pm; then mixing the lignocellulose particles with

Substitutes of fossil fuel for combustion engine, gas-turbine, and the like (hereinafter referred
to as combustion engine), especially produced by reproducible biomass, generally, are
obtained from liquid fuel, such as traditional ethanol fuel, or biomass pyrolysis likewise.
However, components of biomass mainly are cellulose and hemicellulose with low energy
density which have lower energy conversion and utilization rate. In addition, liquefying
biomass leads to complicated process with high energy consumption and cost, and the
products of traditional biomass liquefaction method have diverse components which are
difficulty to purify. Thus, the traditional biomass liquefaction process can’t effectively solve

the problem caused by fossil fuel substitution.

For the combustion engine using fuel in liquid state at present, the engine should be
re-designed while adopting the solid powder as the only fuel, the re-designed process includes,
for example, improving the current way of fuel transportation and supply as well as ignition.
Thus, it is difficult for solid powder fuel to have a practical application in transport vehicles.
In the field of fuel mixture with powder and liquid fuel, the technical solution disclosed in US
patent application whose application number is 7241321 provided a method for the
preparation of clean-burning fuel used for heating and the method included steps of
dehydrating and grinding lignocellulose to obtain lignocellulose particles, the particle

diameter of which is between 20-500um; then mixing the lignocellulose particles with
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vegetable oil or phytol, which results in cream-like viscous and milky suspension or a paste-like viscous

and syrupy mixture according to the respective lignocellulose contents. WO 2009102272 also disclosed a
technical solution that utilizes glycerol from vegetable oil as a carrier to mix with lignin or grinded biomass
particle to obtain syrupy fuel. The syrupy fuel had high viscousness, but it still could be pumped. Although

the syrupy fugddratbipusipozopiayaneritaasiiility it cruld ie:useehbas hentinigduehgrbjsiar erdinary
furnaces and it was difficult to conduct spray-burning in c%linders of engines. Considering the current

situation statBe§e K nWEERSAYIDY PHX THE HER RN GF faensrivaien s Uerst el o Bump
transport sysigm Qf,3 Fealizea RIec! iBwhich Shsiiuies afRRELIVRSIIUIES Ak iResld gl arg used to

drive the combustion engine. Summary of the Invention To solve the stated problem of prior art, the
present invertorepiovides dhflighmigtugendt¢bmmastiorrivithteavibustibieosdlid pbwderipytitlsize
(especially lignocellulose fine particles that has the highest e ensity in biomass compasition) and
e s 2l oS T e
advantages inglueyagcpromibiting, energy bensedvatientthafiadtefistior eritannmiantderoiedtiveasafe and

low-costly. The present invention also provides.a method of using and producing the fuel mixture.
difficult to conduct spray-burning in cylinders ot engines.

Considering the current situation stated, it is necessary to provide new liquid fuel or fuel
mixture, and even a new oil pump transport system of a realized product in which substitutes

or part-substitutes of fossil fuel are used to drive the combustion engine.

Summary of the Invention

To solve the stated problem of prior art, the present invention provides a fuel mixture of
combustion with combustible solid powder in tiny size (especially lignocellulose fine
particles that has the highest energy density in biomass composition) and liquid fuel mixed.
The fuel mixture could be used as the substitution of current liquid fuel and have advantages
including prominent energy conservation characteristic, environment-protective, safe and

low-costly.
The present invention also provides a method of using and producing the fuel mixture.

The present invention also provides an engine using the fuel mixture and a needle valve and a

plunger for the engine.

To achieve the above aims, the present invention first provides a fuel mixture used for
combustions comprising a suspension of combustible solid powder and liquid fuel, wherein
said combustible solid powder comprising one powder selected from lignin, nitrification
products of biomass and total biomass powder or any combination thereof and said liquid fuel

comprising one fuel selected from gasoline, kerosene, diesel, heavy oil used for combustions,
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The present invention also provides an engine using the fuel mixture and a needle valve and a plunger for
the engine. To achieve the above aims, the present invention first provides a fuel mixture used for
combustions comprising a suspension of combustible solid powder and liquid fuel, wherein said
combustible solid powder comprising one powder selected from lignin, nitrification products of biomass

and total bioaskipedvelek oAy CHRhinatvanfiereafyaehsaistibeuidfisgl comprising one fuel selected
from gasoline, kerosene, diesel, heavy oil used for combustions, emulsified heavy oil and absolute
ethanol or any combination thereof As measured in its total amount, the fuel mixture provided in the

present invention tsfesahicenieing the semivsiible-solid RRWSERIN AL AMAVBLIangiag fiom 0.1v% to

85v% and the liquid fuel as the remain. To be better used in current engines, the fuel mixtureé preferably
contains the eonainsstitsle soticsholwdelidrpandamoum ranyingriremdvioro b taidnd prafetably, from 1Iv%
to 10v%; in tlile |m|%%}/esd gngine refe[rglp)g Eo&@re resent invention tshetfuefl letuge contains the

combustible slgﬁgipow &r in an amount ranalng ?gml?v%rfgnég\r}g}c}?epfe?gra y?}lr%lrlﬁezgr\? %r%ol§5v%, more

preferably, 2oviaies 50y %oiitadobersbiiit peadis detefminedchtortakeeffeah of \helpingsitel husiing and
decreasing pollution emission with enou/gh'comb'ustible solid power added as for oxygen-fuel. Referring to

the fuel mixtd¥& FrRRRded T HE Bris LAY TniBnts MRS o BESs IR LR FothadrgeretRifr¥4s particle size

of less than 1H0pm; preferabldaRstRan R0 INQSEIPsERIablY Jeamihan 40a: soeVeriess than Spm,
most preferably, less than Ipm.
85v%, preferably, from 25v% to 85v%, more preferably, 25v% to 50v%; the lower limit 1v%

is determined to take effect of helping fuel burning and decreasing pollution emission with

enough combustible solid power added as for oxygen-fuel.

Referring to the fuel mixture provided in the present invention, the combustible solid powder
generally has particle size of less than 150um, preferably, less than 50um, more preferably,

less than 20pm, or even less than Sum, most preferably, less than 1pm.

Referring to the fuel mixture provided in the present invention, the total biomass powder is
preferably ordinary total biomass powder (as powder made of aired wood, straw, and the like)

and/or condensate stabilized total biomass powder, and the like.

Referring to the fuel mixture provided in the present invention, the lignin preferably is
selected from original lignin, isolated lignin (lignin isolated from plant body such as lignin
obtained by acid hydrolyzing carbohydrate in plants, and side products mainly obtained from
different methods of paper-making, for example, lignin obtained in alkaline way, lignin
obtained by solvent methods), different degradation products of lignin obtained after
treatments, condensation polymerization products of lignin (such as products obtained by
condensation polymerization of lignin and other components of biomass or of biomass
degradation products ), partial oxidized lignin, partial deoxidized lignin, partial hydrolyzed
lignin, acidolysed lignin, photolyzed lignin, biodegradated lignin, low-temperature pyrolyzed

lignin (partial carbonized lignin included), acylated lignin, alkylated lignin, nitrated lignin,
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Referring to the fuel mixture provided in the present invention, the total biomass powder is preferably
ordinary total biomass powder (as powder made of aired wood, straw, and the like) and/or condensate
stabilized total biomass powder, and the like. Referring to the fuel mixture provided in the present
invention, the lignin preferably is selected from original lignin, isolated lignin (lignin isolated from plant
body such astigmincobicingdbihaecist;hydrelyirgeathph yidnaied Tolaat s fand G REoaidaigdmainly
obtained from different methods of paper-making, for example, lignin obtained in alkaline way, lignin
obtained by 8R¥nPYRIPIAES) 2attrdFenturgradctbicbrisie it il MsnrsfraeP Hitdherigninetits,
condensation Iy Mz AUAH PIRAHEHHOIHINRID: (Y @% A AHES RPIBHER Y A QRARNFAN AR m, _
polymerization of lignin and other components of biomass or of biomass degradation products ), partial
oxidized ligniesppeintilal deaxddirea iighediquadtiat ydrdigz dealigaitheacidd stssa digndrgrpidote ipzed lignin,
biodegradatedqnip,Jowsiemperatire Polvzed ignin (Rartial carbonized lignia neluded),acylated lignin,
alkylated lignin, nltra%ed lignin, or any com ination ereof; More prePeré’bfly, the hgnln IS formed after
acidifying thdikighin above by bio-acid and thus termed acidified lignin herein; more preferably, the lignin is
formed after heating the lignin above or the acidified lignin and condensation stabilizing them, especially
mixing them in the liquid fuel and then heating them and stirring and grinding them meanwhile, and thus
termed condensalgsiakilizsd lignimer condepsatasiabilives acidifiesligninefthecondensation referring
to the present invention is a reaction between two organic compound molecules of same kind or of

different kindeogfopexhmpleculstapbismadsntharapfetéfrannipondiis eranave.siott Riosusslese,
hemicellulose, dignin, i 18 ct n, ' K ite large molacyl n %ertainlya
simple one b?/ii%gc}%r% %%gqua%%gst?agng oé%ngi@ggﬁigu%-tgger%l@%%ﬂ?g%%ﬁd%%n%egr%%ﬁg%:ing
rearrangemerhaicheipiodhbopdsoite éogemiiniation toft unsatusatych douplkednovgsiclt anehataechain,
carbonyl, hydroxyl at the end, and the like between or in the molecules of tiny particles of arganic
compounds. TR OARLASAANH llErs SRRSFILAF AChiRy &F M tE KEMSOUS e BiSbrptiviy of

water on theipsidfasascashigues heimsiabiity, whib rakeiinyRarielas eltrinad ifsagnentation or
chemical synthesis of the oiig(anic compounds hard to proceed condensation reaction between the

particles resultfrgth PartisoParger eianibterys]sgiittattHavaryales Himgau e BPe Rt Ity particle
state during USIng REAGHISwRRHIHRIG TORE Vv P RAGRSALAR: SRl AN and NEBHRARE Shepadensation

stabilization in the present invention is to achieve the condensation stabilization of all components of the
biomass (inchiditiptheslidmiey, insikievitve tholectdbgity indidd theakiey patiches]dbes prigeent tHem from
becoming larger thr%%krll further co der)[ﬁauon[fr_t %cg}ogrﬁcbggween gg%gl Y, (Partlclegc%rn H%e frtail(%mented

agme, or.cnémical, Ssyntnesis o, [0) TOCCC a .
ones. The fuelfilxture provi &dinth present invention pre]?lé)ralbnly further @omprlses ant raquinone,

2-naphthol, nephithalenecenatiypamtidicaceitong  inyshioiglinon e gitionestphenaathy ee sginene,
naphthoquinone, anthrone, quinone diol, naphthalene diol, phenanthrene diol, their alkyl, alkoxy, hydroxyl,

amino, carboSeMBEHSERTE Kerh ) RATHS S A HHAS S RHRSPS eSSt thBHSISIRch SRR one of the

Com*ﬂpa;ifh”%f_a{ﬂfﬁ&%tﬁf@feﬁg iR CONERILARAES QUBHEARBAVR AIPHNES ARCAHBE FO1PLRLR.07% of the
wel (0] e lignin.
J thg condensation stabilization of all components of the biomass (including the lignin) inside

the molecules or inside the tiny particles, but prevent them from becoming larger through

further condensation reactions between the tiny particles or the fragmented ones.

The fuel mixture provided in the present invention preferably further comprises
anthraquinone, 2-naphthol, naphthalene, methyl anthraquinone, hydroquinone, quinone,
phenanthrene quinone, naphthoquinone, anthrone, quinone diol, naphthalene diol,
phenanthrene diol, their alkyl, alkoxy, hydroxyl, amino, carboxyl derivatives, their precursors
and the tautomers, and their salts thereof in any one of the combinations; more preferably, the

content ranges of the above additives account for 0.001-0.07% of the weight of the lignin.

4



The present invention also provides a method of using the fuel mixture, including steps of continuously
dynamic mixing the fuel mixture; preferably, the dynamic mixing is performed by mechanical stirring,
mechanical vibration, or ultrasonic vibration; more preferably, the speed of mechanical stirring is ranging
from 200 to 300 revolutions per minute; the ultrasonic frequency is 20-40KHz with 50-500W power. The
present invention also provides an engine using the fuel mixture, with a purpose of transmitting the fuel
mixture uniformly to the engine and spraying and combusting it in the cylinder. The engine includes a tank
with a dynamiESmBagidaviasion akie RiRKEsyersithoshaloring tamkehauxiwsniat ddtantertet as reqular

tanks, and the, lank Jthay ineiNdgs A dYRARNEMING, SRMiGe13. GiCURHRGAUTA SaViker A fupnel-shaped

feeding device, a compressor pressuring device or a piston-pushing device; preferably, the
dynamic-mixing mesliseids! stindeh anishbstiadngbdaioe oa whiesharicabsmteatiorwgepicterayulthasonic
vibration device gr an g(%tlet device of.unlfor.mlyf%elef@qg ;Bg_fuel mixture; more eE)rtﬁgeurﬁb%nthe outlet

. .Speca O anical stirring 1S ranging’trom volutions per, mimu T 1C. .
device of uniform y rgfeasmg the fUeT Mixture 1s an oll-transmi ﬁng sysn[ having’a pluraehty of inlets

distributed atfelifferentiheiyhes HE thataoks (eguiapead. with a piston-pushing device or a sucking device of
an oil-transmitting pump, so that the solid powder of the fuel mixture in different content can be
transmitted to the transmitting or injecting pump), or an oil-transmitting system having an inlet which

moves in congisteniwithibeliaridilevelefdhe Muehmrdurgnd e angingiisaprliad nohephida.te fuel
mixture in the present invention, but also to current different liquid fuel such as gasoline, diesel, ethanol,

and the like. THBBHgNschs Gl et ensiesdrtthhentiame raté sy it Rided by amkd atiag one
Injector reSp%gﬂigy; @Qreen ﬁleef%{aﬁgéstﬁ‘%ﬁpg){gﬁ %Qﬁjﬁla %%-%ﬁghkgn&?i‘é’étﬁr‘%&% _19}1%9\9%5&% iSyghared
between the tanks and is cormected to the tanks bytwo fuel chainels respectively. The injector joining
two tanks preferablyapbindanaouitiéit valdeathatiiecled esalaoult sub-tealvenla Sptirg iariadan anput
sub-valve, wi&erein. the, s.pring situated at the_cavity of the . . .
ynamic-mixing device, a circulating pump device, a funnel-shaped feeding device, a
compressor pressuring device or a piston-pushing device; preferably, the dynamic-mixing
device is a mechanical stirring device, a mechanical vibration device, an ultrasonic vibration
device or an outlet device of uniformly releasing the fuel mixture; more preferably, the outlet
device of uniformly releasing the fuel mixture is an oil-transmitting system having a plurality
of inlets distributed at different heights of the tank (equipped with a piston-pushing device or
a sucking device of an oil-transmitting pump, so that the solid powder of the fuel mixture in
different content can be transmitted to the transmitting or injecting pump), or an
oil-transmitting system having an inlet which moves in consistent with the liquid level of the

fuel mixture. The engine is applied not only to the fuel mixture in the present invention, but

also to current different liquid fuel such as gasoline, diesel, ethanol, and the like.

The engine provided in the present invention preferably includes two tanks having one
injector respectively; more preferably, the engine includes two tanks with one injector that is

shared between the tanks and is connected to the tanks by two fuel channels respectively.

The injector joining two tanks preferably joins an outlet valve that includes an output
sub-valve, a spring, and an input sub-valve, wherein the spring situated at the cavity of the

valve is having one end connected to the wall of the cavity while the other end connected to
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valve is having one end connected to the wall of the cavity while the other end cormected to the input
sub-valve (or fixed to the input sub-valve) which has an opening for receiving the fuel and is connected to
the output sub-valve by a link; or the injector joins a screw pump feeding device (which substitutes the
input sub-valve, and disposes a driving wheel that drives the screw to rotate and obtains driving force by

directly or indiregthucomeatingdhexctasing shalt oishalenginacianssan speiiie eeebeithefiiel mixture
from the tankg to transmit the fuel mixture with low fluidness as having a high content of solid powder (that
is, the fuel mREIRNTS IR &RIRECHA R NG ABRYY. HAEHVG S P tHERARE VRS JBHRETARIBS thecTE¥| RHRBUre first is

pumped to theJMieCter 1y AVERHIE AHURS VRME AL QW RIRSSHIE dlisREr IR MY DHRLr G Jughpyumped by a

fuel pump at high pressure and injected to the cylinder; the present technical solution solves the problem
of the fuel mithwperincépedsiee oid atoiraily drowiaddrechu s atiysovondires o ptantinthths stidtp@vder higher

than 25v% ang iheiguid, cantent coraspondingly lov, (hat 5, {16 Jehmixuis ith, a arge aount of sold
powder can be carrie with p’roceegllng pure faeland Injected Into the cylinder of the combustion chamber
in the enginembhepragenivnietbion &daphnguideshanaedl efwive fowthe (el pLmpfofithexangine, wherein
the needle valve has an electromagnetic driving device that rotates the needle valve. The other parts of

the needle vahiih theapralydlom etiss Heleslsrhevsruhnig Lo e ik YEGERS RHBRS rrent valves
in the prior agt, Fhenprasemtiysationalse AvRVIdRs dRIUNLEHAT theifusBypRafthg.apaingwherein the

plunger comprises a plunger ring (the ring is disposed at the front end of the plunger), or a filter set (the

filter set is in#roat BRMRabhighyicyswe g tiectadds Brethipfisndbe areseeisiselivalydeinietaldsto a cam, or
di _while t j | | to and
one end s C%@‘%ﬁ%%?o?tﬁ@%gi’_"rﬁﬂﬁu ehn(é: ghﬁlé dﬁ%@?ﬁﬁ%@:& oY, SO %ﬁlﬁléj'@&%ﬁpo"es 0an

fro in such a wa e cam drives or t ey pulls. The other parts of the
plunger in thefiitesehtlipvedtiohigies hasatie’onsinilaliguidclorewitbrrepanditgith®euthentsplbigers in the

prior art. The plunger cormected to the cam is ysed to achieve the control of the maximum oil| output by
vkt e s R Teer b st A i e

applying the injected into the cylinder or the combustion chamber in the engine.

The present invention also provides a needle valve for the fuel pump of the engine, wherein
the needle valve has an electromagnetic driving device that rotates the needle valve. The other
parts of the needle valve in the present invention has a same or similar structure with regard to

the current valves in the prior art.

The present invention also provides a plunger for the fuel pump of the engine wherein the
plunger comprises a plunger ring (the ring is disposed at the front end of the plunger), or a
filter set (the filter set is in front of the plunger ), or the two ends of the plunger are
respectively connected to a cam, or one end is connected to a cam, while the other is
connected to a pulley, so that the plunger moves to and fro in such a way that the cam drives
or the cam drives while the pulley pulls. The other parts of the plunger in the present
invention has a same or similar structure with regard to the current plungers in the prior art.
The plunger connected to the cam is used to achieve the control of the maximum oil output by

controlling the cam stroke.

The present invention also provides a method of using the fuel mixture, that is, applying the
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fuel mixture to the engine. The method comprises steps of dynamic-mixing the fuel mixture before using it
or during the process. The present invention also provides a method of producing a fuel mixture
containing combustible solid power (such as biomass-based Mel powder) and liquid Mel, comprising the
steps of: a) mixing the combustible solid powder and the liquid Mel; and b) subjecting the mixture which
is stirred, sheasechngdgroundefigne stap aktiodistipine angdenyaiat@inintfomvingithexiua) mixture
containing the combustible solid powder and the liquid Mel. Preferably, the distillation and dehydration is
carried out aPEEMISESIREPHHEMS REIFFSLOC to 150C , more preferably ranging from 120C to 130C.
The content of the solid fuel for actual use is regulated by decreasing or increasing the content of liquid

fuel in step b). The method of producing the fuel mixture in the present invention preferably comprising
the steps of: The present invention also provides a method of producing a fuel mixture containing

combustible solid power (such as biomass-based fuel powder) and liquid fuel, comprising the

steps of:
a) mixing the combustible solid powder and the liquid fuel; and

b) subjecting the mixture which is stirred, sheared and ground from step a) to distillation and
dehydration and forming the fuel mixture containing the combustible solid powder and the
liquid fuel. Preferably, the distillation and dehydration is carried out at a temperature ranging

from 110°C to 150°C, more preferably ranging from 120°C to 130°C.

The content of the solid fuel for actual use is regulated by decreasing or increasing the content

of liquid fuel in step b).

The method of producing the fuel mixture in the present invention preferably comprising the

steps of:

a) subjecting the combustible solid powder to drying and dehydration (eg. drying and
dehydrating it at high temperature; preferably, the temperature is ranging from 110°C to
300°C, more preferably ranging from 130°C to 250°C), and mixing the dried combustible

solid powder with liquid fuel; and;

b) obtaining the mixture from step a) to be coarsely ground or finely ground and forming the

fuel mixture containing the combustible solid powder and the liquid fuel.

Preferably, before step a), the method of producing the fuel mixture in the present invention

further includes a step of removing the minerals in the combustible solid powder adopting
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a) subjecting the combustible solid powder to drying and dehydration (eg. drying and dehydrating it at
high temperature; preferably, the temperature is ranging from 110C to 300C, more preferably ranging
from 130C to 250C), and mixing the dried combustible solid powder with liquid fuel; and; b) obtaining the
mixture from step a) to be coarsely ground or finely ground and forming the fuel mixture containing the
combustible selidwaemiae maikbthediguicaMe) Brefataiyibetoie stepiadithe swathedalipragivaing the Mel
mixture in the present invention further includes a step of removing the minerals in the combustible solid

powder adopfifiy Xt wALRiHY HeoiRd hekirspasssiap HUERANENBN and stabilization, such as

acidification treatment, to turn the lignin of the biomass into acidified lignin. Preferably, step a) of the
method of producing the fuel mixture in the present invention further includes the step of adding
anthraquinoniefemblyhtieol 2 hefphthakthesd ehethgiengthrduihonstuhy drdguirtsae iquenoeepienanthrene

quinone. naphihoquinone, anihiane, quons diol. naphihalens dioh enantrans diol, et alkyt, alkoxy,
hydroxyl, amino, carboxyl derivatives thereof, their precursors and tautorhers thereof, their salts thereof in
any one of thieyd¢embivatipngiieitbe phbtitérene quinone, naphthoquinone, anthrone, quinone diol,

naphthalene diol, phenanthrene diol, their alkyl, alkoxy, hydroxyl, amino, carboxyl

derivatives thereof, their precursors and tautomers thereof, their salts thereof in any one of the

combinations to the mixture.

Preferably, in the method of producing the fuel mixture in the present invention, the
above-mentioned combustible solid powder is lignin; more preferably, the lignin is acidified
lignin which could be obtained by acidifying the lignin or by further condensation stabilizing

the former acidified lignin, and the method comprises the steps of:

a) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid

having lignin dissolved therein as the lignin solution;

b) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained

from step a) to acquire a flocculated acidified lignin precipitate;

¢) subjecting the flocculated acidified lignin precipitate as obtained from step b) to washing,

filtrating and drying steps;

d) mixing the flocculated acidified lignin precipitate as obtained from step c) with liquid fuel;
or pouring the flocculated acidified lignin precipitate as obtained from step c) into the liquid
fuel and further adding a total biomass powder which has been subjected to condensate

stabilization; and

e) shear-mixing the mixture as obtained from step d) and forming a colloidal fuel mixture; or
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Preferably, in the method of producing the fuel mixture in the present invention, the above-mentioned
combustible solid powder is lignin; more preferably, the lignin is acidified lignin which could be obtained
by acidifying the lignin or by further condensation stabilizing the former acidified lignin, and the method
comprises the steps of: a) dissolving a lignin in water to obtain a lignin solution or using a paper-making
waste liquid krsdnenligninteléssakied the spiniasdtieHgvish SO Wi fubl)haddipigaaindnaeg aiicuacieh by pouring
or spraying the acid to the lignin solution as obtained from step a) to acquire a flocculated acidified lignin
precipitate; SSiiBfianitrg ¢rdydadonaed iqeriredqiinnirétpitate as obtained from step b) to washing,
filtrating and drying steps; d) mixing the flocculated acidified lignin precipitate as obtained from step c)
with liquid fuel; or pouring the flocculated acidified lignin precipitate as obtained from step c) into the liquid
fuel and furtherthel dinthedtofairbitniag shsowelemiwhicshii iz ieeseguibjeoted tsheodemsetacstdtsilization; and

€) shear-mixing 8 MG #8,° BRI TSk HRIAR 4 AL PTG 2. Ol QIR UGl AR o)
or the mixture obtained from step d) or the colloidal fuel mixture obtained from step ¢) by
nozzle spraying or injecting them to the surface of the fuel or into the fuel. Preferable,
adopting this dehydrating method, even smaller particles could be produced by mixing the

acidified lignin and the liquid fuel together before dehydration.

In actual use, the contents of the acidified lignin, the acidified lignin treated after
condensation stabilization, and/or the all combustible solid powder treated after condensation

stabilization are regulated by decreasing or increasing the content of liquid fuel in step e).

Preferably, the lignin used in the method of producing the fuel mixture of the present

invention could be produced by adopting the extraction method which comprises the steps of:

1) dissolving a lignin in water to obtain a lignin solution, or using a paper-making wasted
liquid containing lignin as the lignin solution; adding inorganic acid and organic solvent into
the lignin solution, meanwhile, stirring, shearing and emulsifying the lignin solution, thus the
lignin solution is stratified into flocculent mixtures and aqua after standing still and the

flocculence floats above the mixture solution;

2) taking out the flocculence (e.g. removing the water through the bottom of the container,
and reserving top of the solution containing flocculence) and a mixture containing acidified

lignin, organic solvents, and a little water is obtained;

3) removing the water and the organic solvent of the mixture (containing flocculence with a
little water or the solution with flocculence) obtained in step 2, and the lignin could be used in

the method of producing the fuel mixture in the present invention is obtained.
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shear-mixing the mixture as obtained from step d) and further subjecting the mixture to distillation and
dehydration and forming the fuel mixture. In the method of producing the fuel mixture in the present
invention, the fuel mixture also could be produced by using the flocculated acidified lignin precipitate
obtained from step c) or the mixture obtained from step d) or the colloidal fuel mixture obtained from step
e) by nozzle spraying or injecting them to the surface of the fuel or into the fuel. Preferable, adopting this
dehydrating method, even smaller particles could be produced by mixing the acidified lignin and the liquid
fuel together eferb e Rydnaigig et sampsse sl Reitarits BrHKesdidmetpriaTe #e-aadithsd lignin

treated after GondeO3AAR JRPLE AN RNARE IS BLREMBHSIIBIE RAlidRands: lsaind 8fieh

condensation stabilizafion are regulated by decreasing or increasing the content of liquid fuelin step e).
Preferably, thedithsihkeséehimghe dsthiod efydddgusintteheniaed masture of the present invention could be
produced by adopting the extraction method which comprises the steps of: 1) dissolving a lignin in water
to obtain a lignin solution, or using a paper-making wasted liquid containing lignin as the lignin solution;
adding inorgamicracichand cargariig sdvaniinritotib ekgainisaiution prefeaivivhitenstissing e stpartng and
emulsifying the lignin solution, thus the lignin solution is stratified into flocculent mixtures and aqua after
standing still and the flocculence floats above the mixture solution;

1) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid

having lignin dissolved therein as the lignin solution;

2) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained

from step a) to acquire a flocculated acidified lignin precipitate;

3) using the mixture as obtained from step 2) to be added with an organic solvent which is not
compatible with water and subjecting the latter mixture to stirring, shearing and emulsifying

steps and forming a colloidal emulsified mixture;

4) allowing the colloidal emulsified mixture to be standing still for causing the formation of
stratified layers (stratified into acid water and organic solvent containing tiny acidified lignin
particles), and thereby removing the water layer at the bottom and thus obtaining the colloidal
emulsified mixture containing the colloidal acidified lignin, the organic solvent and water;

and

5) having the water and the organic solvent from step 4) to be distilled and removed for

acquiring the lignin or acidified lignin.

Preferably, in the method of producing the fuel mixture in the present invention, the
combustible solid powder is lignin, more preferably, the lignin is acidified lignin which is
produced by acidification, or by further condensation stabilizing the former acidified lignin,

and the method comprises the steps of:

10



2) taking out the flocculence (e.g. removing the water through the bottom of the container, and reserving
top of the solution containing flocculence) and a mixture containing acidified lignin, organic solvents, and
a little water is obtained; 3) removing the water and the organic solvent of the mixture (containing
flocculence with a little water or the solution with flocculence) obtained in step 2, and the lignin could be
used in the method of producing the fuel mixture in the present invention is obtained. Preferably, the
inorganic acid comprises sulfuric acid, nitric acid, hydrochloric acid, and the like; the organic solvent
includes dies8ldkerbdaga gai\Ap iRt SRt BRI 37 EHSBF RS A RIRATHKEN R 467d By idistilling

could be usegl{p emAKEMNEIRREMEbad AbaxaRHRG the lignin in the present invention preferably

comprises the steps of: 1) dissolving a lignin in water to obtain a lignin solution or using a paper-making
waste liquid having lignin dissolved therein as the lignin solution;

b) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained

from step a) to acquire a flocculated acidified lignin precipitate;

c) subjecting the flocculated acidified lignin precipitate as obtained from step b) to washing,

filtrating and drying steps;

d) spray drying the flocculated acidified lignin precipitate which has been washed, filtered
and dried in step c) to acquire an acidified lignin powder or a condensate stabilized acidified
lignin powder; or drying the flocculated acidified lignin obtained from step c) to acquire the

acidified lignin or the condensate stabilized acidified lignin both in the form of lumps;

e) grinding and mixing the acidified lignin powder or lumps or the condensate stabilized
acidified lignin powder or lumps as obtained from step d) with liquid fuel and forming the
fuel mixture containing the acidified lignin or the condensate stabilized acidified lignin and

the liquid fuel.

The method of producing the fuel mixture in the present invention includes lignin. When the
lignin is acidified lignin (the acidified lignin is obtained after acidifying the lignin), the
temperature of dehydrating by drying or distilling is generally lower than 105°C, and the
temperature of spray drying is generally lower than 200°C. When the lignin is condensate
stabilized acidified lignin, the temperature of dehydrating by drying or distilling is generally
higher than 105°C, and the temperature of spray drying is generally not lower than 200°C;
preferably, the drying temperature range is 110-300°C, the distilling temperature range is
110-150°C, and the spray drying temperature range is 200-350°C; more preferably, the drying
temperature range is 130-250°C, the distilling temperature range is 120-130°C, and the spray

drying temperature range is 250-300°C.

11



2) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained from step a)
to acquire a flocculated acidified lignin precipitate; 3) using the mixture as obtained from step 2) to be
added with an organic solvent which is not compatible with water and subjecting the latter mixture to
stirring, shearing and emulsifying steps and forming a colloidal emulsified mixture; 4) allowing the
colloidal emulsified mixture to be standing still for causing the formation of stratified layers (stratified into
acid water and organic solvent containing tiny acidified lignin particles), and thereby removing the water

layer at the bbfoRFERE PhRECEBEAING the EENBITAPSRSUTETHREY FVKRGRY dorltdffilig e Reeifi@LY acidified
lignin, the orgganig.aelvent aNgWateliRE% dharingdheuatshRacthiRe QraamsRRIVRRLIRMRiep 4) to be

distilled and removed for acquiring the lignin or acidified lignin. Preferably, in the method of producing the
fuel mixture irtidensptise rtdbiieation thedehydinisighleeaiolidiposites bdidhimmioraqdeiedaligpithe lignin is
acidified lignin whigfy s prt%%“"'%%c*?é’s a&%d%ﬂgattr'é’a?eaoﬁ%ﬁl“ her fanaghsation stabllizing the former
acidified lignin, and the met &4 comprises the steps of:

insolubility and incapable of absorbing or adsorbing water; when mixed with the liquid fuel,

the lignin particles still have good stability and distribution and will not be combined with

each other; more preferably, the acidified lignin or condensate stabilized acidified lignin has

an average particle size of less than 1pm.

The method of producing the fuel mixture in the present invention preferably includes step a)
in which the lignin solution is preferably added by anthraquinone, 2-naphthol, naphthalene,
methyl anthraquinone, hydroquinone, quinone, phenanthrene quinone, naphthoquinone,
anthrone, quinone diol, naphthalene diol, phenanthrene diol, their alkyl, alkoxy, hydroxyl,
amino, carboxyl derivatives thereof, their precursors and the tautomers thereof, the salts

thereof in any one of combination.

Generally, the lignin is hard to be ground into tiny particles because small particles of broken
lignin tend to have re- condensation-polymerization reaction; it is found that lignin
heat-treatment at high temperature, addition of small amount of anthraquinone and other

means help to prevent condensation with each other among tiny particles.

Generally the lignin is extracted from the paper-making wastewater; when directly spraying
and drying the lignin in the wastewater or acidifying and precipitating it, the particles
obtained are large and alkaline, neutral, or weak acid; as they tend to absorb water or adsorb
water on its surface, it’s easy for the lignin particles to cause water-absorption and caking
during the work so that the working parts in the oil circuit such as plungers and needle valves
are subject to block, thus, the lignin should have an improved process to become combustion
fuel for actual use. The optimum solution of substituted fuel for engine is that before mixing it

with fuel, acidifying or pickling lignin and then drying and fining it at high temperature,
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a) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid having lignin
dissolved therein as the lignin solution; b) adding an inorganic acid by pouring or spraying the acid to the
lignin solution as obtained from step a) to acquire a flocculated acidified lignin precipitate; c) subjecting
the flocculated acidified lignin precipitate as obtained from step b) to washing, filtrating and drying steps;
d) spray dryingitig sloeselkateddeicifiectigrinnroaipiade: Which bashbeaewashadeiilarsersing dried in
step c) to acquire an acidified lignin powder or a condensate stabilized acidified lignin powder; or drying

the flocculatetPEEitiMIEPHRM GEEARTELS PR SEha yedheciire R sChKiami sberdRRteF hsaidindensate
stabilized aciglifigd Jignin Btk iniBeform afilkiRs 1R)inding:apdspinna. e acidiieddignigpowder or

lumps or the condensate stabilized acidified lignin powder or lumps as obtained from step d) with liquid
fuel and formiigyithenflidleradsdifreddismiairsimg dhes Acidifitdrdigaire Hiethveteosidebis atepstilsilivedh agidified lignin
and the liquid fue). The.me of prodycing the fuel mixture in the present invention includes lignin.
When the g i SeAT R R D Ao A TG S AR el SeCHaD She e e
temperature éateRysiatingdayddyiipg oy idisttingistgenanaiyisower e , 1peGrand shedeimparature of
spray drying is generally lower than 200C. When the lignin is condensate stabilized acidified lignin, the

temperature SEHRYArARAg DY HiPmbisheaicliming fSToRARIERY HRGHERIY: o1ss d1andW e & Mberature of

spray drying jggigrefallydotilawes tham 208G PreferahlyiHh e iRg dEMRE iR IWR JRA 0615 10-300C, the
distilling temperature range is 110-150C, and the spray drying temperature range is 200-350C ; more
preferably, tHOBAAG teth pethearecrting éhis BOIOSTET tivayishiting tenierangréifaddeis1poh130C, and

the spray dryéggl}g?e%p&%&gaﬁ%ﬂ%?a{ﬁléggc_)%p 91%1’ 1s, the condensation is not allowed between each

other after the lignin breaks. Finally, grinding the lignin after drying or dehydrating, mixing it
with liquid fuel (or mixing it with liquid fuel firstly and then grinding them), and the fuel
mixture is obtained. However, the process of drying at high temperature or spray dehydrating
and then grinding produces more steps, which will increase production cost, and also hardly
obtains tiny acidified lignin particles; the optimum solution is that directly mixing the
acidified lignin containing moisture with fuel, stirring, shearing, and grinding the mixture at
high speed, or high-frequency vibration grinding the mixture, or ultrasonic grinding the
mixture, meanwhile, distilling and dehydrating it at the temperature as high as 110-120°C, or
higher than 120°C (such as 130°C), so that the acidified lignin is completely condensate
stabilized, thus, condensate stabilized tiny acidified lignin particles (of nanometer size) mixed
with liquid fuel are easy to be prepared. It is found that addition of small amount of
anthraquinones as anthraquinone, methyl anthraquinone, 2-naphthol, etc. can prevent
condensation among tiny lignin particles, thus, minute lignin particles are easy to be obtained.
The purpose of keeping grinding the mixture while heating and distilling it is to decrease the
diameter of the lignin particles and avoid condensation of the lignin particles during

dehydration, which will lead to enlargement of the lignin particles.

The technical solution in the present invention also includes directly mixing the acidified
lignin which contains a little water with liquid fuel, without previous drying or spray drying,

and then stirring, shearing, and grinding the mixture at high speed, and colloidal fuel mixture
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The method of producing the fuel mixture in the present invention includes lignin; preferably, the lignin is
acid and obtained by acidification and condensation stabilization, wherein, the condensation stabilization
is a dehydrating treatment such as distillation for acidified lignin over 100 C; the particles of the treated
lignin can distribute in water, showing good insolubility and incapable of absorbing or adsorbing water;
when mixed widhtthe:tiquid fuel, the lignin particles still have good stability and distribution and will not be
combined with each other; more preferably, the acidified lignin or condensate stabilized acidified lignin
has an average patrticle size of less than lum. The method of producing the fuel mixture in the present

invention preferablibinfiuder steRIANRNIED e dantselutianiia prelarabliaddad oy antgauinone,
2-naphthol, naphthalene, methyl anthraquinone, hydroquinone, quinone, phenanthrene quinone,
naphthoquinovectanthhone, ajuinbree diel ofdighihateddldickljvtesnantrmene diokrthéimtikyhalkoxy, hydroxyl,
amino, carb rivatives thereof, their precursors and.the tautomers thergof, the salts thereof in any
e of combLHIR S e e B e e S e vt ey B s Lot 8 ortcios o
broken ligningentdctd havelietosopaeisatianepdihaneczatiohy deactiowthitas deiltncsthas ligndirbweigt-treatment
at high temperature, addition of small amount of anthra(};inone and other means help to prevent

condensation' it Heh Sihe SRR Y Pavicyes. hsenBrsiuosaiyhintidcads o tsacrahyible

paper-making,wagiRwates 1unandkestiy shraing. prckaRdagdhe iaein i themasi@waigd aracidifying and
precipitating it, the particles obtained are large and alkaline, neutral, or weak acid; as they tend to absorb
water or adsOHsrogatiasa wadsuralienip gre pbjefaedHeonypiti Pegtiercef tty ehbsunistdiesiBgoitien and caking

during the wak s At fieworking RRISIAhe Akt sHeh asplingers andnsedealyes are subject

to block, thus, Ighin should have an improved process to become combustion fuel for actual use. The
optimum soluttemoksusstiftiied iuehfon englnadachablyefore igkingigywitm Ve bacidifying @rigickling lignin
and then drying.angd fining it igh. temperature, , L
yiggitagfje v{lllthgrap?cI lgu%ning aﬁ energy release. Moreover, such mixtures of the nitration
products, which have lower production cost compared with pure nitrocellulose or nitrolignin,

could be used as substitutes of the lignin as well.

The technical solution of mixing combustible solid powder as lignin, etc. with liquid fuel and
keeping them flowing meanwhile by means of machine stir is simple and feasible. For
example, dynamic-mixing devices used as mechanical stirring devices for the fuel mixture
could be configured with the engine fuel mixture Or two tanks could be configured with the
engine, one of these two tanks is a conventional tank fillesd with gasoline, kerosene, or diesel;
and the other is a tank with a stirring device as a blender, or configured with a plurality of
inlets of oil-transmitting system, or with an inlet system rotating with the liquid surface of the
fuel mixture, is used in storage of the fuel mixture containing solid powder such as lignin and
liquid fuel. Consistent with one embodiment of the present invention, each tank is configured
with a high-pressure oil pump respectively to pump the fuel to the cylinder through its
respective injector, according to the predetermined proportion and injection times. Consistent
with another embodiment of the present invention, each tank is configured with a
high-pressure oil pump respectively while sharing one injector. Consistent with one
embodiment of the present invention, these two tanks share one oil pump and one injector

with each other, carrying out the function and the purpose of dynamic-cleaning the oil circuit
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which, on one side, decreases the metal ions of the lignin, on the other side, avoids absorbing water or
adsorbing water on its surface; that is, the optimum solution of extracting lignin from paper-making
blackwater is that acidifying the blackwater to obtain water-insoluble acidified lignin, and the acidified
lignin is washed Firstly to remove the water-soluble impurities such as salt, free acid, alkali, and the like,

and then dehyghigiadamdnyilgettsipray drying. To save heating energy for drying, drying temperature
range is 110-120C, preferably at 120C at least (such as 130C), the highest drying temperature is
preferably lower than 300C; as the lignin's heating time for spray drying is short, the air temperature is

selected beteen Q-0 LR UdIAE RAVRTATE: SRR AryDgaohiaiRAsILTed lanin with

complete condensation stabilization, that is, the condensation is not allowed between each other after the
lignin breakstiRinalycyrirdihg ehetligraimufiesr dfytirehoecad eplpticaings aviilalldt Ratretirpaidefigeheor mixing it
with liquid fuel firstly and hep grinding them). anddns Lushmixtre,is obiained: Howeyer, he process of
drying at high f’em%era{l e orpsprgy de g)/cfra |ﬁ’g and then grln‘gmg prg uces more stef\bs, which will
increase produpben aosic dndtalsd dTakdlylabiaibsdiny acifiifee ddi gninedariial es; pheopiidiipassdlution is that
directly mixing the acidified lignin containing moijsture with fuel, stirring, shearing, and grinding the mixture

at high speed? §PRIA-HeqlEREy iBrfSh Brisdid tHEIn Al r e diamsishi PRrnBiF R &L thiReure,
meanwhile, QH%UEr!ﬁt%@'ndﬁ@Xﬁ'ﬁﬁ&&%ﬁ@&@ﬁl&%@@@é@tbﬁﬁe@%ﬂmEh@t?i }&tﬂa%%%r&ﬁ@ighﬁfethﬁn 120C

(such as 130C), so that the acidified lignin is completely condensate stabilized, thus, condensate

stabilized tinyhadiifitagaippiireparic RIsngst nah dinetengsized mikied wrtsuigieutddeadoriadyadhpe prepared.

s found thay edifiph Phempll AMQURtRIANINARUINAER S ARIBAAYINONG, M) aiRRuinone
2-naphthol, etc. can prevent condensation among tiny

ignin particles, thus, minute lignin particles are
easy to be ombachedicdlheqpalidas o keepimgpglinding teatixtphenpdnite hehfingfaneckdispiléingdt is to
decrease the diameter of the lignin particles and avoid cqndepsation of the lignin particles. during
dohyaration, RHIEN RMTEI0 EniEh qRATER SFRE Mo SRR TS SECHATA SO db B present

invention alsadagludasciesiyfuixing therasidiiae VigpisomitkR Containsra-Hille wwatesawithdisid fuel,
without previous drying or spray drying, and then stirring, shearing, and grinding the mixture at high
speed, and cOileRlfue YRikeiRE 98 Sheatinge.

Compared with the current ones, the structures of the engine provided in the present invention
as well as the needle valve and the plunger are better applied to the fuel mixture, satisfying

the requirements of full combustion for the fuel mixture with combustible solid powder.
The technical solution in the present invention can solve some problems as follows:

1. The fuel mixture, used for driving combustions, etc. by harnessing renewable biomass
resources in a simple way to replace fossil fuel, is provided, which saves the fossil fuel
resources; especially, the component of lignin that is produced in a simply way and has
the highest energy density in the biomass can be applied to the combustion with stability

and reliability.

2. The problem of combustible solid powder’s rapid and natural sinking in the liquid fuel is
solved by machine stir, etc., avoiding deposition because of solid components in the oil

circuit; with solid powder more than 25v% and small amount of liquid in the fuel mixture
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The calorific value of cellulose (other carbonhydrate included) , that is, energy density, is low, which is
almost as half as that of lignin, and the cellulose is hard to be grind into movable ball-like particles (or
similar to ball) because of its long shape, thus, it's not optimum and practical for cellulose particles or
ordinary carbonhydrate (such as cellulose) to be directly used as fuel for the combustion. However, the
nitrocellulose whigh danresttobbencopabldsiiate caniephacenthadignirtiecpsepriefonthenfughmasture of the
present invention with liquid fuel. Nitrocellulose and nitrolignin are obtained from nitrification of total
biomass, beside¥ &AM BRONGEL SIchPaenites-REEHIS, RithGesirsHifttoMBHIEBAIBSe, and so
on are obtainedy, Ihe mixtres abthess WAaBRFRAuGISINRIPRIY have high energy density but also tend
to be ignitable with rapid burning and energy release. Moreover, such mixtures of the nitration products,
which have lower production cost compared with pure nitrocellulose or nitrolignin, could be used as
substitutes of thg,gnin, s, well The deelnisal seldtion of nixing combustile sqlid poder as lionin. etc
with liquid fuél and keeping them ﬁsowmg meanwhile by mean of machine stir is S|mpfe and feasible. For
example, dynamigninixingidedicesnisend assorbchawicel shiariitgeaevibesifod thedoi@hanikiting chwld be
configured with the engine fuel mixture Or two tanks could be configured with the engine, one of these
two tanks is a cORVHFSAAPLARlleed with gasoline, kerosene, or diesel; and the other is a tank with a
stirring device as a blender, or configured with a plurality of inlets of oil-transmitting system, or with an
inlet system rotating with the liquid surface of the fuel mixture, is used in storage of the fuel mixture

containing sdtid Peseieblstrhodeeiignimainentiiles plidinCsvisiste faydittd diseobitibedifiramtiat fhel present
invention, each E%%iﬁi&gﬂg%f%%mg QQLEEJ%%%&Q&%WF) respectively to pump the fuel to the
. L, 2 :

cylinder through its respective injector, according to the predetermined proportion and injection times.
Consistent with another embodiment of the present invention, each tank is configured with a

high-pressure oil pump respectively while sharing one injectqor. Consistent with ane embodiment of the
orasant invertiof CFBLI TG (AHEL e Sha ST B She T aBah W RIP b8 B g out the
function and thepiurpeseRiglnd aeieaiiehihemivalC Wil sie auke fualiptermisiengytitRavoid or
decrease the influence of solid powder fuel on different plungers' movements in the oil circuit of the
engine, a numb&fiBf fdHivedansaliniorieLd e ArdBrEcles rexamhiptd, itk a plunger ring or a plunger
scraper ring, which is similar with the piston ring in the cylinder, is disposed at the front end of the plunger

body. Or a filter set moved with the piston is disposed in front of the plunger to prevent the solid particles
of certain diafnetemigmagntegihgdined thesspeaechetwesitthenphakget easctthe plungerckdtleTther than that,

injecting pure IiatHid %Fl in the itnt%g%%%%e%%?g ttl%g?glyrgi er g %(la :%1?8 glksﬁgﬁart 6%%{1 gl]; gir%wspri]rilgﬁure could

be adopted so that it is hard for fug particles to enter’into the in oreover, It is available to
substitute mechanigatipropeltingdansaiingpropellingl tenvave thighpiongemtaanchiiog faifexample, the
plunger-propelling (or the plunger propelling and pushing). To decrease the block of the needle valve of
the injector, medRAMMERIR AR ESHRANET BB e TN Qbe LB s itYe the needle valve during oil
injection. Compared with the current ones, the structures of the engine provided in the present invention
as well as the needle valve and the plunger are better applied to the fuel mixture, satisfying the
requirementstefuRessjigtiohtherRraxingsmixture with combustible solid powder.

Fig. 1 is a schematic drawing of a transmitting system of the fuel mixture provided by
embodiment 12;

Fig. 2 is a schematic drawing of an outlet valve connected with an injector;

Fig. 3 is a schematic drawing of an outlet device for constantly outputting the fuel mixture;
Fig. 4 is a schematic drawing of one embodiment of the outlet device for constantly
outputting the fuel mixture as shown in Fig. 3;

Fig.5 is a side view of the outlet device for constantly outputting the fuel mixture as shown in

Fig. 4;
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The technical solution in the present invention can solve some problems as follows: 1. The fuel mixture,
used for driving combustions, etc. by harnessing renewable biomass resources in a simple way to replace
fossil fuel, is provided, which saves the fossil fuel resources; especially, the component of lignin that is
produced in a simply way and has the highest energy density in the biomass can be applied to the

combustion with stakiliysanshiglialaiitying dheabipauphamnipustiblpisalidewder scoapichand natural
sinking in the liquid fuel is solved by machine stir, etc., avoiding deposition because of solid components
in the oil circGHAHIRSBIFF W ore than 25v% and small amount of liquid in the fuel mixture that

causes to beppcanable pfisinaiahfow. He uelmiiussi NIeciad imigithgsylinder or the combustion

chamber in the engine for burning in ways of screw conveying and being carried by proceeding pure
high-pressuré&iligtid foethd. sthwanptigislemisg kgl ddittvabakefue sheixturelientaining combustible solid

particles S”C?ia?’di%(”i”s&%%iﬁ'{g PRRdT R aRsCRNAlRLRCNAL HRA DR RS20 AL dpring the
pl’OdUCtIOﬂ ana work.

the plunger;

Fig. 10 is another schematic drawing of the filter basket as shown in Fig. 9;

Fig. 11 is a schematic drawing of a plunger provided by embodiment 16;

Fig. 12 is a schematic drawing of another plunger provided by embodiment 16;

Fig. 13 is a schematic drawing of a plunger with a symmetrical structure;

Fig. 14 is a schematic drawing of a plunger provided by embodiment 17;

Fig. 15 is a schematic drawing of a plunger provided by embodiment 18;

Fig. 16 is a schematic drawing showing connection of a needle valve of the injector and an

electromagnetic driving device.

Detail Description of the Invention

Embodiment 1:

At normal temperature and pressure, add 80g of alkaline lignin (provided by Xinyi Jingwei
Science & Technology Co,. Ltd, main specifications: appearance: tan (brown) powder,
insoluble-matter content < 1.5wt%, pH of 8-10, water content<<7.0%, fineness: 80-mesh of
pass rate=95%, that is, the largest diameter of the particle is 178 b m and the average
diameter is 150 1 m ) into 450g of commercial diesel 10# (the solidifying point of the diesel is
10°C) to form suspension for mixed fuel ( the weight content of weight of lignin is about
15wt%, and the volume content of volume is 9.5v%); pour 530g of the mixed fuel into the
tank of four-stroke R170 diesel engine with single cylinder and pintle injector of sing hole
(noted: the fuel filter at the output of the tank should be removed so that lignin of particles can
pass through the pipes with the fuel ), and the engine can run for 65 minutes in an unloaded
state until the oil left in the tanks is not enough to supply, but running the engine repeatedly

forces it to stop working since the lignin tends to absorb water, which results in caking.
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4. The problem solved is that particles of tiny size are hard to be obtained from the fuel containing lignin
or biomass because of condensation. 5. Economical production of fuel mixture is realized, and in this
production (as directly mixing with fuel after acidification) removing water introduced, fining the solid
particles grind and condensation-stabilizing the particles are realized as well. 6. Appropriate methods of

transportatiomaresiectiondmakEiieaskerangmerng feliablederohe dyal mixtie 1eobealisansmitted to the
cylinder of the combustion to burn, and simple methods of transportation make the fuel mixture with

components FRAF dittsHEM PrigyRitr Orosthasfity AsiFe FRINEmEstGRAR S tifctiedretditly. Brief
Description qh%@ag@a&?%gﬁign b6i$ &Sk f@%Lceq?wi,ngeoefngﬁr@ﬁ%mmgsamﬁmegy@@ﬁg&kmixture
en r

provided by embodim : Fig. 2 is a schematic drawing of an outlet valve cormected with an injector;
out during running. The fuel in the tank should be stirred by hand or by an electric fan-shape

stirrer at 100-3,000 revolutions per minute, preferably, 500-1,000 revolutions per minute.
Otherwise, the engine will easily flame out because of oil circuit blocking, or poor oil leads to
flameout. In spite of these, the engine runs in off-and-on state. It shows that the main cause of
the limited lignin is the difficulty of lignin to pass through the oil circuit, the fuel pump, and
the injector. The following embodiment provides a technical solution of lignin modification

and engine improvement to increase the content of the lignin.

When the engine is at work, the mixed fuel in the tank first goes into a feeding device or a
feeding container fixed on the engine, the bottom of which is a funnel and the output of the
funnel is connected with an input pipe. The diameter of the top of the container is no more
than 10cm, which ensures the height of the mixed fuel no more than 15cm, so that the mixing
process is stable although even if the mixed fuel bounces at the funnel and forms a column

because of the fluctuation of engine’s vibration or of inner-pressure in the pipes.

The mixed fuel with lignin whose content range is from 0.1% to 90% can be applied to the
engine, however, considering the convenience of transporting, the modification of the engine
system to minimal degree should be minimized, and the substitution for fossil fuel as much as
possible, to economically solve the problem of non-renewable fossil fuel, the optimum
volume range of commercial lignin is between 0.1v% and 20v% (but the optimum range of
lignin acidified or condensate-stabilized is between 0.1v% and 25v%, referring to the
following embodiment ). If just considering the substitution for fossil fuel to the most extent
and the avoidance of dust by powder fuel, rather than the trouble and cost of the improved
design of the engine structure, the optimum volume range of lignin is less than 85v% (of the
mixed fuel), or preferably the largest content is 50v% to ensure the gasoline engine’s normal
ignition, or most preferably the largest content is 25v% to keep the mixed fuel flow. Spray

combustion of solid powder in high content carried into the cylinder or the chamber is
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Fig. 3 is a schematic drawing of an outlet device for constantly outputting the fuel mixture; Fig. 4 is a
schematic drawing of one embodiment of the outlet device for constantly outputting the fuel mixture as
shown in Fig. 3; Fig.5 is a side view of the outlet device for constantly outputting the fuel mixture as
shown in Fig. 4; Fig. 6 is a schematic drawing of one embodiment of the outlet device for constantly
outputting thecfliebmbsiuiies migthédS(as Seliamaticodeamwingmdn filtgrdtaskatdisposeddnifigns@ta plunger;

Fig. 8 is another schematic drawing of the filter basket as shown in Fig. 7;
high-pressure fuel, which 1s provided in the present invention.

Embodiment 2:

Dry and dehydrate the alkaline lignin of embodiment 1 (or acid lignin powder that is obtained
from the sawdust powder soaked in the sulfuric acid solution with 70% concentration at
normal temperature and pressure for half year, and the cellulose and the hemicellulose of the
sawdust powder are dissolved, and removed after wash and dehydration process, since the
particles of acid lignin powder are large and coarse, the acid lignin needs to be processed and
grind to supply power for engines stably for a long while) by a blast oven at the temperature
of 105°C for ten minutes (if the drying temperature is over 110°C, products of lignin, part of
which has been pyrolysed at low temperature or carbonized, are obtained ), after 10 minutes,
then pour it into a measuring bottle containing 450ml of diesel 10# gradually when under
stirring until the height of the mixture reaches the calibration of 500ml, and a mixture of
lignin and diesel (the volume content of lignin is 10%) is obtained as a sample used for
quantitative detection of diesel substituted by lignin powder for efficiency and emission. Pour
the mixture of lignin and diesel into a colloid mill and grind it for 10 minutes to obtain the
lignin particles decrease with the average diameter of lignin particles to 50 um, then pour it
into the tank of Changdong Brand R180 diesel engine with 8P power (and the fuel filter
removed) produced by Jiangsu Changxin Diesel Engine Co., Ltd. A pumping test is made, that
is, 15m3 of water of 15m3 is pumped after 33 minutes by using a pump with 3KW driving
power on the diesel engine, and measure the remained oil in the tank, and 440ml of mixing oil
of lignin and diesel is consumed, that is, 396ml of pure oil and 44ml of lignin are respectively
consumed. As comparison, another pumping test is made on commercial diesel 10# under
same conditions, that is, 15m3 of water of 15m3 is pumped after 35 minutes and by
measuring 420ml of pure oil is consumed. It can be drawn by comparison that 24ml of pure
diesel is saved while 44ml of lignin consumed, which shows that lignin has output mechanical
work output while being burned, thus, 44ml of lignin substitutes 24ml of diesel to output

mechanical work.
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Fig. 9 is a schematic drawing of another embodiment of the filter basket disposed in front of the plunger;
Fig. 10 is another schematic drawing of the filter basket as shown in Fig. 9; Fig. 11 is a schematic drawing
of a plunger provided by embodiment 16; Fig. 12 is a schematic drawing of another plunger provided by
embodiment 16; Fig. 13 is a schematic drawing of a plunger with a symmetrical structure; Fig. 14 is a
schematic dragfingdobatplvngekpoyitadihy embpdimentuhlodig. sthdstre BhRMatickdranisgosf a plunger
provided by embodiment 18; ) _ o o _

pure diesel is 1.5RB, while for the mixture containing 10v% of lignin and diesel only 0.4RB,

and other smoke components have no apparent differences; it shows that lignin molecule that

has high oxygen content of 30% helps contributes to lignin and diesel’s to do complete

burning in the cylinder, thus, lignin has two functions, one of which is that it can be used as

fuel, and the other is that it can also be used as fuel additives to improve the combustion effect.

It should be noted that after entering into the cylinder, if the temperature inside the cylinder is

over 350°C, the combustible solid powder, such as lignin, biomass powder, etc. will be

pyrolysed instantly, and the pyrolysis products are low molecular weight solid carbons in

micrometer or nanometer size solid carbon, combustible gas, and bio-oil, etc., of micrometer

or nanometer size that and these pyrolysis products are tend to be more combustible than the

combustible solid powder itself as lignin, which results in gasification combustion. In fact, if

nitrification products of lignin, total biomass and so on are able to have pyrolysis and

gasification combustion at high temperature, all of them can be mixed with liquid fuel as

mixed fuel for combustion engine. Since the above lignin can have gasification and

combustion at high temperature (as 350°C), specific tests and applications will not be

explained.

However, after running for long time (as more than half an hour), especially under a moisture
condition with moisture, lignin will be adhesive after absorbing or adsorbing water from the
air so that the engine can’t supply oil and stops working. Thus, modification of unprocessed
commercial lignin unprocessed or solid biomass powder as the lignin mentioned above, such
as acidification and/or condensate-stabilization treatment, can make them better used as fuel

or fuel additives in actual use.

Embodiment 3:

The condensate-stabilized acid lignin, obtained by purifying and modifying the alkaline lignin
or other above-mentioned lignin, with impurities removed, can overcome the defects of
water-absorbing in use; decrease the lignin particle size, and avoid oil circuit block and engine

flameout caused by water absorption of the ordinary lignin in use. At room temperature
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Fig. 16 is a schematic drawing showing connection of a needle valve of the injector and an
electromagnetic driving device. Detail Description of the Invention Embodiment 1: At normal temperature
and pressure, add 80g of alkaline lignin (provided by Xinyi Jingwei Science & Technology Co,. Ltd, main
specifications: appearance: tan (brown) powder, insoluble-matter content --C1.5wt%, pH of 8-10, water

content-C7.0%d firenasstaBmgmashind pass ratexaMsivo dihalis, [eniesgrghidianceienof sheyparticle is 178
11 m and the average diameter is 150 m) into 4509 of commercial diesel 10# (the solidifying point of the

diesel is 10C¥16 9B diggprrRlpiPtdrRTikee Bl R h RS IREME b E BRI RS ABsUt 15wWt%,
and the volume ORIt QS MALHNGHS: ek, PokY 309 ,mmmﬁg s LRt the @i Rh QUi stroke R170

diesel engine with single cylinder and pintle injector of sing hole (noted: the fuel filter at the output of the
tank should lyease reosendhgo wrelignivod pdticidsuchasgassothlotghcidespipats with, therfisldcidnd the

engine can rup 01,85 miUles in an pjoaded sate ol g ol ief e, (a0ks 09t gaugh Lo suppl,
but running the engine repeated¥y orces it o stop working since the lignin ends 10 absor water, which
results in cakioigtidings éasehthel cprienbdf lignihan/8hefteapatydmg theeradxitaieiaf 1 20g digaingand 2809 diesel
(the content of weight of lignin is 30%, thus, the content of volume is about 20v%, calculated by the

average prop8HioA™Sr /e et i et dighe romBIl deprsiiidreaeloid feimealt during
running. The dfigldr thedank) shruld, P stirradas hass whikyiNeiecHiGHaB-RDARST 8l @hakkp0-3,000

revolutions per minute, preferably, 500-1,000 revolutions per minute. Otherwise, the engine will easily
flame out beéaigseontbithercify DIbEKIHEE ot pwaicoindstlts by AfEormsh ndpitsioftpedethewashgine runs in

off-and-on stgte,  shews, aihe mamicaae, g s, Imite oy e difieylietigniniqpass throuh
the oil circuit, thégue Bu’r%p, an %he%njlectofg. al'%ekt?o?ﬂv\%ng é%odirlneen’[ provﬁl%els a tepcgwrxljflcalasolution of
lignin modificatien cnctendine’ infpebidménhéo toareasepthe dgnteptatthéligniracid lignin slurry

(the air temperature for drying is 200°C), and tiny particles of lignin (acid lignin) are obtained,

then measure it and mix it with fuel;

or put the acid lignin slurry with water into an electric oven, after blast-drying at the
temperature of 105°C for 2 hours, lump acid lignin is obtained; put 50g of the lump acid
lignin above (or further add 10g of the condensate-stabilized total biomass powder obtained
from the embodiment 9) into 500g of diesel, mill it by a colloid mill for 10 minutes until the
particle diameter is about 50um, then grind it by a high-frequency vibration grinding machine,
and a mixture of tiny acid lignin particles with diameter of about Sum (or also containing
condensate-stabilized total biomass powder) and diesel is obtained, then measure the mixed
fuel. It will effectively prevent the tiny lignin particles from absorbing water or impurities in
the air which will result in caking to grind the block lignin, biomass powder and diesel after

mixing them together.

To reduce the water content in the mixed fuel and obtain tiny acid lignin particles, directly add
100g of the above-mentioned acid lignin slurry containing water into 500g of diesel, distill
and dehydrate them for 1 hour at the temperature of 105°C, in the meantime, stir, shear, and
grind them by a high shear emulsifier or ultrasonic wave, finally obtain the mixed fuel of

micro acid lignin particles without water and diesel ( the average diameter of lignin particle is
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When the engine is at work, the mixed fuel in the tank first goes into a feeding device or a feeding
container fixed on the engine, the bottom of which is a funnel and the output of the funnel is cormected
with an input pipe. The diameter of the top of the container is no more than 10cm, which ensures the
height of the mixed fuel no more than 15cm, so that the mixing process is stable although even if the
mixed fuel baumgasaat the Hpaelandiormsanealiimiteaanisacitheilvatirtinnagrpegite’s vibration or of
inner-pressure in the pipes. The mixed fuel with lignin whose content range is from 0.1% to 90% can be
applied to thdheMgfidO oS N EHSRIBIGY RN cd AVBRRE NE st SRBIRT, Ah B Heddifedddis of the
engine system igRipMmaldearsg.anuldbe minimized, and the substitution for fossil fuel as much as
possible, to economically solve the problem of non-renewable fossil fuel, the optimum volume range of
commercial lidnithés detedlars Gaperents 2016 dinseltidesdifainuth reatgelloMligbankaoidifieciromed
condensate-statﬂllizl% tgbbe%wggndgﬁlv"/g %nsd %rSa\{g{?,frgrflle:\gvrgrt\g_tg the following embodiment ). If just
considering the substtution for 10ssi %e? o0 the most extent and the avoidance of dust by powder fuel,
rather than the)tteigle@ntcaskoafrthef improNeadesign phitlieceniginrusirdethrehdneaptinudrhyolume
range of lignin is less than 85v% (of the mixed fuel), or preferabl)é%he largest content is 50v% to ensure

the gasoline endiRt¥ Rl &I SRRARS: %8%&%%4%@)’1%%@ tRoMERs SRR REhet 8ithe mixed

fuel flow. Spray gemiusHoRAtRRIID BQWERS gl INBNEGAriRMAG TheRylindenebdhg. chamber is
realized by the method (as referring to embodiment 12) of harnessing proceeding pure high-pressure fuel,

which is providegengied hvd serhaelyayeidie Eapodingent 2: Dry and dehydrate the alkaline lignin of
embodiment 1 (or acid lignin powder that is obtained from the sawdust powder soaked in the sulfuric acid
solution with 70% concentration at normal temperature and pressure for half year, and the cellulose and
the hemicelllloskenhtite, sédutysithovydeoar erdishodgethoasrd perfeoatdy afded wasihlamdthdebhdeation

process, since th rticles of acid lignin powder are large and coarse, the acid lignin needs to be
brocesaed atPEIH 8 LB pOKENIS) SFEC Gy oF A8 ShTLS By &bl T5UE 2 e
temperature of 4RGfadontan MiavtesKihthesdryingntemparnitng isoaues 110 Hhiducts pigigain, part of
which has been pyrolysed at low temperature or carbonized, are obtained ), after 10 minutes, then pour it

into a measuliy Béttte spritiinthgyasonic ofigidaerd 0p dhadoikonbnimhdes SiREupiRcass height of
the mixture reaghes e callptianfia0Ppatendea Rikiure.ablignin Apd dissek(bsyolume eontent of
lignin is 10%) is obtained as a sample used for quantitative detection of diesel substituted by lignin
powder for efficienphthnthenmigsion:lPaLpding o Gre ohligndms@ibdtedesehiritot aobdilmidimitigethel grind it for
10 minutes to,optain the lignin particles decrease with the average diametey of lignin particles to 50 pm,
e pour it 110 B R O B e Fe 0 e S B i e et i
removed) produases Ay diakgsy GbaggdmblieseERaine stakinktthe Adptimping tRshissaate, that is, 15m3
of water of 15m3 is pumped after 33 minutes by usin%)a pump with 3KW driving power on the diesel

engine, and MR8 1B BTN OB VR SR E HAGRYLGR MBLFGTRABRTGHF SRIaIRYS is
consumed, tfi‘@hlﬁé&@f‘?&r szﬂabﬂfﬁs@ﬂtﬁ‘é‘gvéé _ %fnll'&&'g‘&rﬁ‘gf%B%%Y@%&Q&ﬁ%qgsﬁﬁaﬁqmﬁ“son’
another pumping test is made on commercial diesel 10# under same conditions, that is, 15m3 of water of
15m3 is pumpied thétdargssintliumeisrainddppmieasuririgt4 20ns1 difffsute toiloktdonbarietinl trestitlse drawn by
comparison that zm1 ol pire digsel s, sevad while ddma, o ionin Gensumed. wiey shows that lignin has
output mechanicar wor output w i being urr]e&, fhus, 4am1 of lignin Substifiites 2am1 of diesel to
output mechamicadwmrike lignin particles obtained by general mechanical grinding process has a wide

diameter range, with the largest diameter up to 19um. The specific operation is as follows:
firstly add anthraquinone, 2 — naphthoquinone, naphthalene or other chemicals (0.001-0.07%
by weight of the lignin) into the lignin solution (since some chemicals of anthraquinones is
hard to dissolve in the water, the optimum solution is grinding and smashing the
anthraquinones to make them dissolved in the water or oil at first); then pour the liquid fuel
containing anthraquinones, after quantification, into the lignin solution under stirring; after

that, proceed the lignin acidification or pickling treatment. Chemicals of anthraquinones is
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Applied to the same kind of engines running in an unloaded state, the Bosch smoke value for pure diesel
is 1.5RB, while for the mixture containing 10v% of lignin and diesel only 0.4RB, and other smoke
components have no apparent differences; it shows that lignin molecule that has high oxygen content of
30% helps contributes to lignin and diesel's to do complete burning in the cylinder, thus, lignin has two
functions, ongaphthdligh, is fakyl canthadiseshas fuelranthshe, othanéadhapi-aantatse bauisat.as fuel
additives to improve the combustion effect. It should be noted that after entering into the ;&Iinder, if the

temperature TRERIBOGHECPAndRIS v 890 difle Bephbakns disbiRhprandens it & IIfRiAkBlomass
powder, etc. yilh e WJ@X&?Q&E%?EI‘&{%%%%‘%M'M?é?e@ﬁqgl{ﬁésséi'@ é@éﬁ@@pﬂﬁ&ﬁl@&%@i@%&olid carbons

in micrometer or nanometer size solid carbon, combustible gas, and bio-oil, etc., of micrometer or
nanometer sike thipan thersefpynd|isidikeoall ofsthretieyrdnontened rbaorarustible thensithslaombustible
solid powder.itself as lignin, which results in gasification combustion. In,fact, if nifrification products of
lignin, total biomass and so on are abie to have %yrolysis andaaasﬁlcétion combustion atnﬁ’lgﬂ
temperature,maplohikem eandobemixeat! wwitthdguuibkfinekasfmix@chdualdios, combugiinivengoie, Since the
above lignin can have gasification and combustion at high temperature (as 350 C), specific tests and
applications \ﬂﬁﬁl}’i]&éilf)‘ée'explained. However, after running for long time (as more than half an hour),
especially under a moisture condition with moisture, lignin will be adhesive after absorbing or adsorbing
water from the air so that the engine can't supply oil and stops working. Thus, modification of

unprocessedltisritweddhat kgennasebro sesais @onssidiib madswe disd fas deaditinin (ehas el above,
such as acidification e e- ilization t a e 2d as fuel or fuel
(sl g S aton (s iSSP e e

additives in actual'use. Embo ensate-sta ignin, obtaine
modifying thehatk&lifi€ ligniheok oithgniabbdrenmimntionecliginymgvthhimpuptiesirenfowddgbantovercome the

defects of W%t(z&%bsorbinq&in u e;.detcreasée hg I(ig}nin qrtiaﬁ&ié% an(e:J ayoid oil circuit bllgrdérand engine

flameout causel by \WhttPaB5PSHRHIOPHE Sraiifi S’?‘ﬁ‘?é)ﬁ.?fl AG S tRleindarg lare
particles (for example, particles with a diameter of S0um appear among the particles with an
average diameter of 1pum around), which shows the acid lignin absorbs water or the surfaces
of the particles adsorb water, so that the particles adhere to each other and grow into large
particles (the shortcoming of larger particles is the mixed fuel tends to block the oil circuit,
which leads to the engine’s failure of normal operation). To prevent fined acid lignin from
condensation-growth after being grinded, especially to prevent the condensation-growth after
long-time storage or after water absorption, the drying temperature should be preferably
increased to more than 105°C, preferably not lower than 110°C, more preferably, between
130-250°C, when the drying temperature is generally lower than 300°C, the distillation
temperature is increased to 110-150°C, preferably to 120-140°C, so that the acid lignin can be
condensate-stabilized after being heated, or preferably in the late stage of drying and
distillation the temperature is increased to 130°C and maintain the temperature for 30 minutes,
or preferably the temperature of spray drying is selected from 200°Cto 350°C, more
preferably between 250-300°C. It is also found that for the acid lignin condensate-stabilized at
high temperature, even disclosed in the air or mixed with fuel for 2 months, no apparent
particle-growth occurs and the acid lignin doesn’t adhere to each other at the bottom of the
opening container because it is condensate-stabilized, thus, condensate-stabilized acid lignin

have better characteristics for use. The acid lignin obtained by drying at low temperature (no
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and pressure, taking alkaline lignin for example, dissolve 100m1 of lignin into 500m1 of water, and obtain
lignin solution (or directly adopt pulp mill wastewater containing lignin dissolved as the lignin solution);
then neutralize the lignin solution using inorganic-acid solution with mass percentage concentration of
IOw%(such as hydrochloric acid, sulfuric acid, or nitric acid, or carbonate formed by carbon dioxide

dissolved in thighstatemurdd teiphovabirlaktiesigninan o ndspes-than 4, peeferable lesadhan 3, after
that a mixture containing water, acid lignin, salts, and acid remained is obtained. After lignin completely

deposits in cOIM (GerRPamheaiing - 10th Jif); tikd ot kiraomBIG SBISHoR WD tHatereg<dtat the bottom
of the containgfrig Jene Y&t ReRSIEVe B IR diiRLRUL Waer At salis Y 8400 e ayiap sigve and then

wash it with water; after repeating filtering and washing steps for 3 times, acid lignin slurry with a water
content of 608gnk obtainestafiee higbiteiuptraprayhdayirgaprodesssiotsthepasiantigninbshuyblesls air
temperature for, deyingis 209%), a0d . parieies of lignin (acig ignin) are, obigined. then, measure it and
mix it with fugﬁ or put the acid lignin é?urry With Water into an electric oven, after E)Ias%-drylng at the
temperature bé boienfan bwurse kimpeacideigninsialebt@inedthauitcogalthe dbmip aciitigriro@bove (or
further add 10g of the condensate-stabilized total biomass powder obtained from the embodiment 9) into

500g of dies&P WG AL R HEF L0 MO WA thePp At tiraiete s it BBrRY then grind it

by a high-fregugneyMipradian arinding;Maghine: %QiatéH{FMﬁl&f iR AN b ieRiR RaTtislesyyith diameter of
about 5pm (or also containing condensate-stabilized total biomass powder) and diesel is obtained, then
measure the afiRaiifnaaptini bstheea/ &y pidoerbens wrpdibaid Jaetiendstieareihbgoirbirgavatat or

impurities in Eggﬂﬁ' té/\mjec&%gnrsgﬁaqéu&ﬁ%@gg (;tpﬂgﬁ(ig_lchtﬂgntﬂllqck lignin, biomass powder and diesel after

mixing them together. To reduce the water content in theé mixed fuel and obtain tiny acid lignin particles,
directly add 100g of the above-mentioned acid lignin slurry containing water into 5009 of diesel, distill and

dehydrate them for 1 hour. at.the temperature of 105C, in the meantime, stir, shear, and grind them by a
high shear eﬁfﬂf&ﬁéer bt [t?&&b?] Lipstat %ﬁﬁiﬁbﬁiﬁﬂ?ﬁ%‘g SRR SIS S PSP I5ar b Ies without

water and digseli{iie @urragg amaterRidigninnpadiele is the REiRosidhed @astisidligmhdhen
measure it and mix it with diesel for the engine use. In order to realize continuous production, a number of

technical sol9f6A8 BdesIIGRS coutaBe dutisteadi 1 brepaitatin pibceeadry s tbHitsiGl components
of the diesel gisfilled.yithyaienimysbagkdty RemadfushAighpeNg ceneensed:And:yaparated from

water; or
over 200°C. Moreover, lignin is a kind of complex polymer whose pattern and natural

characters relate to its source, separation method and molecular weight. Thus, the
condensate-stabilization conditions and temperature ranges of the lignin having different
sources will probably differ. It is found by comparison experiments that grinding the mixture
of acid lignin particles obtained from low-temperature drying and water can result in a
viscous mixture, while grinding the mixture of condensate-stabilized acid lignin particles
obtained from high-temperature drying and water can result in smaller lignin particles of
brown black or partial black that are distributed in the water, showing condensate-stabilized

lignin are more hydrophobic.

Embodiment 4:

Mix 500ml of absolute ethanol and 200g of the commercial lignin of embodiment 1, keep the
mixture still for 24 hours to obtain ethanol solution with lignin dissolved, and then mix 100ml
of this ethanol solution with lignin dissolved and the inorganic acid solution mentioned in

embodiment 3 (or firstly remove the ethanol in the solution by evaporation, then mix the
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(2) bring out the mixture of hot oil and lignin particle circularly from the bottom of the bottom of the oll
container during dehydration, then filter the mixture containing hot oil and lignin particles to separate the
acid lignin from the hot oil, and then introduce the separated hot oil back into the oil container.
Furthermore, adding anthraquinone or anthraquinones (preferably added when lignin has been dissolved
in the water, @ladgedigdireeiboiataitheiaapritisiakingnasieavateniedaltingpaiat pfcaipii@gu none is as
high as 286C, and the melting point of 2-naphthol is as high as 123-124C , so that they can be distributed
in the solutioAfdGIfEERR 4FiR iﬁ@e&&&@gg}e&ﬁtﬁé&ﬁhzyﬁ&% @At &% SRl RgRbshiR (R ereRS Kaphthalene
having a melfj &&naﬂéﬁgég&ﬁ?}gnﬁ@hégmkhayaﬁge%tﬂh%ltm%%eaﬁa&e%% capibe digtiibiigd in the hot
solution during the distillation and dehydration process by stirring and shearing) can make micro acid
lignin particledstitationdyddntiedituibicfact Wgvempgenpijasisaking the container of the mixed fuel, the lignin
will rapidly flow and uniformly be distributed, which makes the mixed fuel containing lignin easier for
actual use; the average diameters of lignin particle obtained are less than lum, and the largest diameter is
8pm. In contm@abadtiisaifficult to obtain the lignin particles having a diameter of less than 5pm just adopting
normal mechanical grinding Process. Moreover, the lignin particles obtained by general mechanical

grinding proced¥ RALUAR B Aol ireth Gl A en it e LhigismRadimept e e st d8iic operation

is as follows:firgtlyRdg-antkiaguwinrang, FenhaRReaHINRRR: NRRABAIENE.PR QilefuaReMigdithe
(0.001-0.07% by weight of the lignin) into the lignin solution (since some chemicals of anthraquinones is

hard to dissof9adensate-vwabaizeh dasptibiemassononsisiso§iatedjaet Smisniry tefanrirhdivdvhes to make
them dissolved | WAt il gt fiyst) oyr.the liquid fuel containing,anthraguinopes, after
quantificationf %{&0%[;}1%8 ig’rﬁﬁ%o%ﬁ)éﬁéu’n%éﬁngt%}#nb;glgéé)r 'Eﬁgt, %Jrolggleﬁé\e%gtr)?lﬂ Ec?(%#gé%én%br pickling
treatment. Cldgmioalsllof drnfdhiiaguimbdesns naphdhalenejmbthydnamthraguironenhi/drdgaidohe, quinone,
phenanthrene gujnone, naphtho uinone,.anthrﬁré , quinane diol, naphthalene d ol Fhenanthrene diol, or

the alkyl, alk8%y. 1PN, "AKSiRE YEATHEN OYHISTLEF O DGe3HEESH FBRsFaYFsors and the
tautomers tharaekdans sharlike: ali@bthrighavamentipned shrmical swiiehvia e singllamtifbaences on

the condensation of lignin as anthraquinone, 2 - naphthor%glone, or naphthalene could be used as the
substitute of thratdikishehoar aayiilstumetH Iz sdapHitaltteo itk ormndhae it expssidtis the air or
mixed with the djaui¢l fyelsfor & Iapg tigs (Suh. as fworwaskslidhe, agiddiainPoraited dremidrying or
distillation at the temperature of no higher than 105C or the acid lignin obtained from spray drying at the
temperature ofmierighetathlare @004 Wilhsiskrawthe botteth ehdie dontaiter anthadherte tbedagh other to
form larger particles (for example, particles with a diameter of 50pm appear.among the particles with an
average dion S8 BHID B BRI o e O S e oy & SAeSDt e
particles adsohlx viaterfos@thapthespastighestasihefentorgiaa-oppehanyl @romHNe ties gerpatieles (the
shortcoming of Ia?r)tge;garticles is the mixed fuel tends to block the oil circuit, which leads to the engine's
)t

failure of nortAt| forAper Puklse o mralpsirdngrtiteon Botiae fRebhisi-areRsirhHsrbeiRg grinded,

especially to dﬁEﬁMQﬁMQﬁ&%@%%%&é@é’ﬂheﬁfﬁ%ﬁf%gfgm%&%@&ﬁﬁﬁﬁi@ﬁrtmﬁ%ﬁtﬁpé%&%”1 the drying
temperature should be preferably increased to more than 105C , preferably not lower than 110 C, more
preferably, bésbehubBBs250vel L vilivaraeikl gryinpattpigsdrating as Yerrgcailipesiasofhass 360 Girthe distillation
temperature is increased to 110-150 C, preferably to 120- 0 that the.acid lignin can b
condensate AL SO A bR Poam P et v G A MREHL A SRS, e
temperature isténtighsediadde teairg oidintaidethademipératisie Hore30dminttte o1 dxspreiargity the
temperature of spray drying is selected from 200 C to 350 C, more referabI%/ between 250-300C. It is
also found thatFdP$HE EETH HigMH Lol FRRULAL B hiReaw Yt RRSH t‘éﬁﬁﬁ%#&lﬁ%, el diLEm98d%h the air or

mixed with fugiglidHeathsaReriBRRtentRaficlasxsPwi RecUssaNg thaarichlignin degshdadhere to
each other at the bottom of the opening container because it is condensate-stabilized, thus,

condensate-$tabilivaalistidathinligale betéslehaciitéiesticalter usiehitransestirignibcaraineddy drying at
low temperalyig, (o, Digharhan L0567 NALFIRIRNEAIS AIRRILE T, ANAIAARREASRTGG S Jrown sauce
or dark brown in color when mixed with diesel, but it still can absorb water or adsorb water on its surface,
and tends to deemlizsscdiioid-@hapeoincthe fuepatie bwabér-abgoxptiorveWheretheassgidriapiity obtdined after
high-temperature heating and drying, its appearance is.brown black or partial black in color when mixed
with diesel, tHEETSTGR P CIAR Fa&rIh AESIHE st il 5 50 oV e L CBPRES ater s, 1 s atso
found that it inieasythe allair adhhdidal ahgonsiensalasstapilizae agighgniniipiiey Pawdamshape or
cloud-shape and liquid fuel by drying acid lignin in the liquid fuel at high temperature, perhaps because of
the surface adsorption reaction between the hydrocaions in the liquid fuel and the acid lignin which will
facilitate the condensate-stabilization of the acid lignin.



Since the acid lignin obtained at different temperature has its own characteristic, in the present invention,
generally, the term "acid lignin" refers to the lignin obtained by acidification and drying under 105C or
spray drying under 200C, while the term "condensate-stabilized acid lignin" refers to the lignin obtained by
acidification and drying over 105C or spray drying over 200C C. Moreover, lignin is a kind of complex

polymer whosg qatigtincane: Rabukdl ohasagtersmsslatedasfissource, separation method and molecular
weight. Thus, the condensate-stabilization conditions and temperature ranges of the lignin having
different sources will probably differ. It is found by comparison experiments that grinding the mixture of

acid lignin pafficles QbiRinedHem QWA meesaly 8 ARingANH Hales CARIESWE InAYiscaus mixture, while

grinding the mixture of condensate-stabilized acid lignin particles obtained from high-temperature drying
and water caereisestlidosenatiéotiighiienpastitiesoihpowaftotacknplcpartiadl hiackrifiettmremisgibuted in the

water, showing condensate-stabilized.lignjn are more hydrophaqbic. odiment 4: Mix.500m1 of
Asolite et A BOBLCLT T LSt i P Ao AT ROGR e SIS 24 hours to
obtain ethandkbpduiiam wiibtdignin d issaive thandrtheni onixp 0ol wihildh sceildan ahsol uttametitbrlignin
dissolved and the inorganic acid solution mentioned in embodiment 3 (or firstly remoye the ethanol in the
solution by eWéfﬁSr‘gf%ﬂ?m&ﬂ%iﬁ?‘fhglrg‘éﬁt‘i{igﬁt%ifﬂ the EPasRo A PSSHMRYSY. LreutiRedRehF the mixture,
and after that precipitpteacf ReidiHignin At abtained; then the mixed fuel which could be stably applied in
the engine is prepared after proceeding the same treatment as in embodiment 3, such as grinding,
distillation and drying, to the acid lignin precipitates. Embodiment 5

The above method which includes the steps of dehydration by distilling and drying after
mixing the acid lignin slurry containing water and the liquid fuel together or by spraying the
mixture into the hot liquid fuel oil can shorten the manufacturing process, since tiny acid
lignin particles are easy to obtain in the acid solution, they can be transferred from “aqueous
solution” to the liquid fuel, avoiding the process of solidifying acid lignin and crushing it into
small particles, not only saving production cost, but also avoiding the initial tiny lignin
particles from becoming large ones having a diameter of tens or hundreds of micrometer
because of charge and mechanical action after the previous drying, and also avoiding tiny, dry,
and solid particles with large surface area from adsorbing water from air for the second time
prior to being added into fuel oil. Thus, the above method of transferring is easier to obtain
tiny acid lignin particles mixed with liquid fuel. Additionally, other additives which might
contribute to optimizing performance of the mixed fuel could be further added into the mixed
fuel to make it more suitable to be applied to the engine system. Moreover, other liquid fuel,

such as bio-diesel or absolute ethanol could be added into the mixed fuel as well.

Same engine operation experiment is conducted on acid lignin particles obtained from
condensate-stabilization; by gradually increasing the volume content of condensate-stabilized
acid lignin particles, the engine, without loads initially, begins obvious unstable operation
until the volume content reaches 30v% (equivalent to the weight content of about 43wt% )
and tends to stop running, showing that additional content of the improved

condensate-stabilized acid lignin can be increased without changing the structure of the
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A preparation method of mixed fuel is provided in this embodiment. Inject the acid lignin slurry or the
mixture of acid lignin, diesel and water in embodiment 3 (or further add the condensate-stabilized total
biomass powder of embodiment 9) into the surface of the hot liquid fuel oil, such as diesel, or into the
inside of the hot liquid fuel oil by nozzle spraying, dynamically distilling and drying it, and maintain the
temperature bgiweaindd 6:d 20ndefiaeacivilighingani fiavepalirarzatian asdeandpnsatiouieaction at
the maintained temperature instantly to easilﬁl?éget micro fuel particles); a shear emulsifying device with

stirring functiBiyl(SUcpraY ardgiesddarbspidasifie yiRRaonRfuPs F 18 BT BsHk Bl sHERREXolume of the
fuel oil is 5L gt JQdSPIAK R Agicigni Vit A dite: @&%ﬂg&%@@f&%@l&%%&@%@%ﬁt@@llzed total
biomass powder as well) and/or its mixture with oil into the hot liquid fuel; the nozzle sprays above the hot
oil or immerse it; Removing just a little water per unit time (for example, spray about 5L of the mixture per
hour) can |nhél:r>r|l% mgeorp%ation of lots of water vapor bubbles or explosive upwelling of boiling bubbles
happened during the distillation and dehydration process in embodiment 3" and it could inhibit the
troubles causedihy ithvet kubilescas ave l$iitpdn taciditignisl pasii ales ddaygng anbadanageldigaietde of less than
lum are obtained “%%asured by an optical microscope, 80% of the acid lignin particles obtained after

high-temperdtiife HE4AngURY CBRIS s SRRt hIRZHIRAF hAYE dERR eI edEhERIBIHanY the largest
diameter is ajaub8pRt brReMeVRRATIOTIheliamidduptdye flFationer AresipitatioRseRA@SAN to get

mixed fuel with different contents of acid lignin. It is expected that smaller acid lignin particles obtained
after high-ternisevaeifechecirinfygasoidsh ahBigle spesifiz eaiory eravatenk ks LemlasOme dvmlpaPadies having a
diameter of t S eter. [ i [ sportability
and higher s B S oing the
fuel are not neededxanyngosed of fustadligratityoi pexallel mprits ddrehtbhadieddint | hghddnfiguned are
enough to realize constant transport. The problem of water removal also exists during the njtrification
orovebs of g bR AN QT TSPl BIBfhEE AT ARG EGN TGRS the
hitrification precessiibIshe Agyaeeaoletionvichisiellved: mprelinpnaphdeatdificatingypocess,
preliminary dehydration process and mixing the nitrification E)roducts which contain small content of water
with the liquid$tiér difecs OwateP e Yrixthe s8R Yethoved according to the above-mentioned
dehydration method. The above method which includes the steps of dehydration by distilling and drying
after mixing the acid lignin slurry containing water and the liquid fuel together or by spraying the mixture
into the hot lifjédcfileiidils damsidortemutiae frianufastusingnpreesssssincedihyiguid Highitephnvcles are easy
to obtain in the acitd soI%ion, 1['he can bettransft rred from "gh%u oS sotlution't' to the Ij[ﬁuild fuel, avoiding
the process & SOIIYING adid iGN ARd Crashing it into small particles: Aot oRly saving production cost,
but also avoigingdheetiiial sinydigeid Ipanticias Sram inetemingl e oreshaving Al digmederef tens or
hundreds of micrometer because of charge and mechanical action after the previous drying, and also
avoiding tiny PERFP A ABNRSliBM R ritclREmRAt Y5 se 8t etEr BrlOR iR SIHARRy WatePYrdfTANS 1Y the second
time prior to %@@@Sﬂéﬂ@aﬁﬂ@ﬂe%ﬂ@&%ﬁﬁ BQYGRHE : &fﬂémﬁﬂiggdﬁi%@éﬁ%%@%@h tiny acid
lignin particles mixed with liquid fuel. Additionally, other additives which might contribute to optimizing
performancelifithesohisien fhelieouldbédigrtigeavatioat rrdinhtedrire dhfubgro mbrenit-prsredubable to be
applied to the engin stem. Moreover, other liquid fuel h as bio-diesel qQr ab te ethanol could be
atded into 1 T B B B L S B e pareicies
obtained fromotloitiznsditgestatilizatian: dyagraduhd yispereaspagithe Wallimge dmberst of between
condensate-stabilized acid lignin particles, the engine, without loads initially, begins obvious unstable
operation untthe WoTmE e Sttt Héfcﬁ@ébi%sfé‘q5%?}878%‘?%0‘(%&9\%fﬁﬁtvﬁ%rﬁ?éﬁ‘irﬁf’ﬁb%?ﬁéwt% ) and
tends to stopyhiRiBshishowWiRgithatedditianrk aanisptafithe PRIV waNdaR%Aesstarlizedacid lignin
can be increased without changing the structure of the engine, since the condensate-stabilized acid lignin
particles floatthd@rdixedhin theeligadddefinfsniiparid Bty coEsitias the VibeaioHofthe engine
2\3/2 'rfy f:r‘?g ﬁ%ﬁ% SHHRiG AP ARYRS 0 Y AR SOk SRR en RRIMEHETNG SHSIRYLY ehadng once

Since the mixed fuel contains slight water, after removing water, according to the technical

solution in the art, adding slight surfactant that can be disolved in both oil and water could

make the colloidal solution more stable.
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Embodiment 6 As the most economical and simple technical solution according to embodiment 3, drain
the acid lignin slurry obtained (granule particles with diameter below the magnitude of micrometer or of
the magnitude of nanometer ) to remove water at normal temperature and pressure (eg. centrifuged filter
it at high speed to remove water); take 10m1, 20m1, 30m1, 40m1, 50m1, 60m1, 70m1, 80m1 and 85ml
of the acid lignin (still containing slight water) respectively, then mix each group of the acid lignin with
diesel to prepare for the mixed fuel which having a total volume of 100m1, stir and shear it at high speed,

after that obt&ihad S&HRRIGREBNOIRRF HHXEY faEcIHEANY thebpaetums HaI Yothve WirteA?(fcluding slight
water) of 10v56380%, 3RVRAsGWN L ¥tk BP¥HoRA0M 4BV anshBRY HvdDe caligiflds fanmgd because

of two reasons, one reason is the acid lignin particles have a diameter on the scale of nanometer, another
reason is thebslightwitterdconesinetiGrh dheatignihcight nbi hrecabseiofthmeditiiigfrieddigsioked in the liquid
fuel or water, T, acid,iqnin, of the present amhodiment iz formed.dyind,the, newtralization fn the solution,
thus, by decreasing spraying roB el diameter or narrowing the contacting afea between the acid droplet
and the ligninaatlusianinthe higtia partclesgronthiwilljoard toiie d tnddkedigninsaftrtanengize midl be
prepared, thus forming a stable colloidal mixing solution of lignin and fuel oil (noted: the colloid is a

dispersion syStenhabrREsHitythet diepuixed dyshrianehaoher srnsaLie et ihnheisokn, the

colloid is a highulispereathiNgeiREe ARPUSAAGMASER Qﬁﬂ?rﬁmx?’ﬂ%qh%ﬂ& aRpainsphe; dispersed
particles having a diameter size between the coarse dispersion and solution). Thus, the method for

preparing a rikidietedhesiliny aheihsiervusisersr samoleicls tighilie botive pHikpbpsddiantltPresitisid fuel in this
embodiment js_simpl sible. Si the mj f ' I] . ving water,
Scondine to T R B e D o anc
water could nvgeeithepoolipidad sbtupotomend shabbeitlAdady &xartiglm,c@pplydthe'thoéh:dhiaitmb(ed fuel with

the volume content of about 10v%, 20v%, or 30v% to the R180 djesel enging of 8P power without
oading.: e B S UG A TS dHS et BSEpoIe] TG HE b RERE e,

funnel-like fegdingdeyiar) isealihe Malsavuhotie:apeRingnwithnthpdale! afdtrdiasahenaineafuel pump
simulating the real tank containing mixed fuel to supply oil, then pour 20m1 of pure diesel to start the
engine and aftBr{ipa YoliFrITD RANET She'PAIXEE PaeRiBugh HisoRssiee helmti A rasaotmsHSF the bottle.

To enable the,gollgidal Mixeq fue &%@H&‘&%%@ ?&Jé(dfiBi’\ﬂE‘lﬂ%%% Hhgdyglegump, pumping air into the

bottle by an air compressor or comp étely cut the bottom of the bottle and pressure the mixed fuel by a
piston having a diameter of 6.5cm (such as the plunger inside the fuel injection pump, and the piston and

the bottle bo e tight coupled with each ather to pressure the pjston as yell as the mixed fuel ) so that
e ol Y e e T e e P R S A i) ornte

without any meghbanigal vibeatidiatesti B kg, avsauasnunstable operation or unexpected halts will occur
sometimes, thus, the structure of the engine needs to be improved for using the mixed fuel. Additionally,
slight water contained in the colloidal mixed fuel can also be removed according to the method in

embodiment g andigmhodiment 5.

According to the embodiment 6, firstly add nitrate solution with weight concentration of 10%
(or sulfuric acid solution, hydrochloric acid solution) into the lignin solution (lignin solution
obtained by dispersing 20g, 50g, or 100g of lignin respectively in 500ml of water) so that the
mixed solution of pH below or equal to 6, preferably below 4, is obtained, or, to neutralize by
the acid uniformly and obtain products containing tiny acid lignin particles (if being
neutralized solution is from pulp wastewater or paper-making black waste water, there might
be other combustible organic matters that can be dissolved in organic solvents such as resin,
fat, wax, etc. and inorganic ash that is difficult to dissolve in organic solvents such as silicate
in the lignin solution, but all the organic matters in the present invention that are dissolved in

the fuel are termed ‘acid lignin’ as a part of the mixed fuel ), pour or nozzle spraying nitrate
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Embodiment 7: According to the embodiment 6, firstly add nitrate solution with weight concentration of
10% (or sulfuric acid solution, hydrochloric acid solution) into the lignin solution (lignin solution obtained
by dispersing 20g, 50g, or 100g of lignin respectively in 500m1 of water) so that the mixed solution of pH
below or equal to 6, preferably below 4, is obtained, or, to neutralize by the acid uniformly and obtain
products conéaiiniidg tiy Rgithligninipanialesifbeingdaaul aliziedssely tiow isVim pubalwastgwater or
paper-making black waste water, there might be other combustible organic matters that can be dissolved

in organic soN&TEay EmsiHssRC fhetyhs natcdasriutieiganiniaian Hoxtme difresnih MELdRies organic
solvents suchagsilicate i e, igpispition,Rut alhthe RiganicIRatsrs I R esaNkLIRvaRLion that are
dissolved in the fuel are termed "acid lignin' as a part of the mixed fuel ), pour or nozzle spraying nitrate
solution into Ngtinasblationtogdey biggny,ashedving bl cheukatrsitimgn{whioh dglpbplitstebanistr shear
emulsifier so tkhat th§ mi%<eddsolution maintains flo¥ving an solid?par(tliclt?s are i:c%ntinuo%%\{ broken, for

a diameter or under micrometer S1Z€ Oor OI nanometer, S1Z€) an rate solutjon 1S o neg
purpose of preveﬁhng soli par?lnc es from depositing and gathering with'each other to grow bigger), a
mixture of floaglhiaidtigninf cothmidalipatitcted bvavin@hdliameairr oliwndgr niordraetetsize or of
nanometer size) and nitrate solution is obtained; add 10m1 to 5Q0m1 of commercial diesel 10# (or other

organic solveéitePi AL iR A Sblele d Uk & en e Y e iR ke i Mhixture for 1
to 12 hours sg LM REhigain S FRRIRSIRVANBIA0ING, tRIAPRIIANEH SHER asfbeiesel layer or
the mixed liquid layer containing diesel, water and lignin. At this time, the mixed solution has apparent
layers, that ididvishiattes esoteiningpsliesqlienies kifeligebniaiiing tbrgathic Bptbglafn hestEiRsolved in
water, and in [ t iting t tc.): first mixing la ngainin t culent acid
lignin and oiI;B e%gr%gyn%%(%g a@%%%éﬁ%mé\’lga&o' ’e ﬁl)%gﬁ{gn{cgﬁ %écla}f?g%dé%lmé I%%r?l{r? %é:xdﬁ s%#tg\rf%/ater; and/or
oil layer (appéiasiigeivhenvakge oill maggitudenzdded depesamgnged.aldne drt@rfice hekireetapaighboring
phases might be not obvious, may be dlii to .th%gfects of pH value of the solution gr he amount of the

solvents add& TR HIREEHRM LT Hemin i dliscsrad rirBsmisisheiRe ¢k 2ersigHin could be
carried by oilfirqpistsainadneippsd phasevefthenanlbtionaythepaaidthe i vabdeDithenmiged solution

is, the faster the solution becomes stratified, however, lower pH value means much more acid

consumptiondfffiehas ABtRESndhticaETAse RERYSE I eHEh PAKREPSBHGH SHHE G PRAEEY emAe kSl phase and
flows to the Qoftopyf the conidingry And e dinapiilic.rald Jidnin: S¥8R saakad MR RTaRle solvent,

could still be carried by oil droplets to float up or be extracted into the diesel or the mixed liquid containing
diesel, lignin thadonlatefteT berglore stitryvwiik oyl the s s teffie tid e adidighesedp ghsolimeicddavyiloil or other
organic solvepnts, such as petroleum ethey of 60-90C or chlorgform into ligpip solution before acidification,
o1 o the ST O RS BTRS b PO it Lo Bt R e racted acid
lignin doesn'tiagancth@digsliititsh readbn@issedvigid amdwaixed dwthe Hiesrleohtass arganimse!ution to form
general extraction solution, the word "extraction” is still used in the present invention. DurinH%the

acidification SPOSEBBLER MG AR FRATHCEb BT E/SH it apesd RR R REStBIRER 9B BYignin

products cangpe,phiaingdiafietdeneavinhrigsal byHiligEngarieabo Ml iZnoRIRc eSS LALEer to obtain
pure acid lignin products, the temperature and heat consumption in the distillation process could be

reduced by ugingtiowrsaiiinsppeirit eruddriéilibs shubkd drganidrepleieiesiivithuipar boilingapisihiniestead of
diesel. Then mix e agdianin Aradisis Wi welde.obiainmixed.el. Fump,or Felesg wajer phase
(layer) at the Bo&om of the container, or further femove the remamed water as much as possible by
filtering or ioRaexche&bgedeindissd preckss. Heatlyeodnd, thieedifierenslkiits eicmulsifiedeaalloidal mixed
fuel containing acid_lignin %emained water included) which respectively have weight contents of 5wt%,

12wt% and )81 88rASp SHARG 059 & o HEBH S YP IR RS 251 E8VR) Yt T0i et PeiiRined water

included), or fgdpixtusaiceriainisciany and arganisrRatition asJtsimediatedRdustiialiprpducts are
obtained. The method of "extracting” lignin from the solution according to the present invention not only
produces thedasixetimgan drecthiemmitiuralboArailivd ang Mirtd Patiticibeschat d1s@igraiideEosiiople and
effective method to remove, orextagkihe lanip,asnerialhy o ihe RaRSH Makingyaste wafer. Moreover,
the method provided in this invention Is capable of solving the problem in prior art, for example, it is
usually very @ifficigt fe delificatedyniog thddignimsohgioin acglificationiprd cesthwvipgieisnakimed to remove
the lignin, howe\t/er, ;[his roblem. could bet easilybresglvedfytthe method ira.the P eﬁ? t invention.
Furthermore, TRaSAge it Aisish Risd B0 ithe B tQRIIREL it wien Loita & g%ﬁ?%eofreating
process of bipgl-vasiEMAU e RQdUEEdriPapestmaking fRedaiyhy pongQrganiesplyants (sdch as diesel,
gasoline, petroleum ether or chloroform) to remove lignin by "extraction" method.
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Embodiment 8: Mix cloudy acid lignin obtained from the embodiment 3 and 5 with pure commercial
gasoline 93# with weight ratio of 1:9 (lignin : gasoline) to prepare the mixed fuel to drive Chang'an SC
1010X gasoline car produced by Chongging Chang'an Automobile Company Ltd. Firstly, dispose a
propeller-like stirrer in the tank, imitate a vibration of engine on rough roads, and the car stops after about

20-minute operatieRssheNingntiat e parop gotbs atamizerriiibeal all ket Ibastbariy plasked. It shows
that acid lignin can also be applied to gasoline eng)ines as well as diesel en%ines. To increase the

possibilities GHIHEHRIHH tErgstaMe the Bnigme et sHstR e fisorbvErFn BYF difsdfifle engines of
carburetor, high;GomeiRf Afid iGN Bgvxgleﬁq%ﬁi%@ﬁ%&@%@%@&%@ﬁﬁ@ﬁ@res:pgﬂc%ﬂ%e easily be

apart from air and thus deposit. Therefore, the optimum volume content of fuel powder is less than 5v%,
preferably, akotnm 39%e hovaver dfoluttedicasvinjeetionagedolipieran ginels agaswlivle yjédesthinto the

cylinder should .have a certain concentration ] ﬁ%r%gg’sgh tgeugffﬁergg?rﬁ;\b(lj\% the volluggg coptent of fuel

. Or 10n excna mopraj TOCESS. mnds’ cmu O
powder IS N0 more t)ﬁan%v%, andq%opma e transport and operation aval e?ble In ?ﬁe ol cwcu?t, the

optimum voluhe:d dnteobrigiesg tuad 12bvY(rdnimibedimeant @cliie Prodessralpovevery ligninwsigth as
acidification, addition of anthraquinone or_anthraquinones, and &gnin condensation by heat?i(_{r;{c};f at high

temperature, SprEdtEe ikildr BHatebA TSI bRSFFRTReTKAge MB1eotARIERSnIh o ehitd Yhe and such
effects includipgayaiding WA HARSQ RIS ta akiaH), thiRiomassPREIEESng lignin and organic

solution as intermediate industrial products are obtained.

The method of “extracting” lignin from the solution according to the present invention not
only produces the mixed fuel or the mixture containing tiny lignin particles, but also provides
a simple and effective method to remove or extract the lignin, especially from the
paper-making waste water. Moreover, the method provided in this invention is capable of
solving the problem in prior art, for example, it is usually very difficult to dehydrate during
the lignin solution acidification process which is aimed to remove the lignin, however, this
problem could be easily resolved by the method in the present invention. Furthermore, the
present invention also provide a technical solution which could simplify the treating process
of black waste water produced in paper-making factory by using organic solvents (such as

diesel, gasoline, petroleum ether or chloroform) to remove lignin by “extraction” method.

Embodiment 8:

Mix cloudy acid lignin obtained from the embodiment 3 and 5 with pure commercial gasoline
93# with weight ratio of 1:9 (lignin : gasoline) to prepare the mixed fuel to drive Chang’an
SC1010X gasoline car produced by Chongqging Chang’an Automobile Company Ltd. Firstly,
dispose a propeller-like stirrer in the tank, imitate a vibration of engine on rough roads, and
the car stops after about 20-minute operation, showing that the pump or the atomizer in the oil
circuit has been blocked. It shows that acid lignin can also be applied to gasoline engines as
well as diesel engines. To increase the possibilities of substitution for gasoline, the engine

structure should be improved.
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In this embodiment, firstly put biomass materials such as dried broken sawdust (or chopped bamboo,
wheat straw, rapeseed stalk, cotton stalk, pine pieces, shell, algae) produced during the process of trees
in a blast oven, blow, dry it to remove water at the temperature of 120C or over 120C for 3 hours (it
depends on different biomass, and the drying time is determined by no water overflows from the
biomass), and condensate-stabilized biomass materials are obtained. It is found that biomass powder
obtained by drying and condensation below or at 120C has not been completely condensate-stabilized

yet, since thed¥ 8P I6FREESS HticdEV s e ipB L0815 eE agie AN Asheidbipit idrssdd®stposed in the
air for long time@s-ier s dah YaLsveling-andhparticheradRelgRes. asrhEiiie Jnggriis obvious),

thus the drying temperature should be increased to obtain condensate-stabilized biomass materials, as
130C, 150C,200®; 050 of 360@orsisted: loshdhathevienmpelemble isrovet 2B0Cheeetien dxidhtion and
carbonizationpequ, n.fhe biomass ecause, Lexpased iealln he ot alr ol s imace for lgng fime, but
condensate-stabilizdd bioniass ofpaﬁla? cdibonization can still be dbtained for the tuel oFengines), and
only after prageedingtiafinech pitoseshid) pretusiansaterstahtizeddaiconass poaisialsmcambetiused as
qualified combustion fuel in practice (the drying and dehydrating temperature is preferably between
120-300C, and‘tHe Bidih A FalREneh Al BRA K- 258E5 3RS, Uhstshit HsnMBHEHEh BP-Rion will not
happen becaysg-af RIRRaSHPAWEer of water-absorption, water-swelling, or particle-adherence. Put
condensate-stabilized biomass materials into fuel (as diesel 10#, and 50g dried biomass mixed with
500m1 fuel) for coarse grind by a colloid mill for ten minutes, grind it to pieces for 10 minutes to obtain its
particle diamggglg %I%nglg 50pm, then further grind it to obtain its particle diameter of about IOpm by a
high-frequency vibration grinding machine; to further decrease water, distill and dehydrate the mixture of
the treated billmagpsomateribds @nchfukgior, 3funhinate sadtfietiompedditive 0bfl ChthHQG(prefenably at the

temperature of 120-130C to realize condensate-stabilization of the lignin components of biomass) with

Stiting anct SHBA ARG WA EPBR AP Ol AR STABTISAE: HIo B R SNED powdier as
sawdust powgeistbambag RAVERE isehiainedildendpoirateasing prahillesing ariewenthaifliguid) content
of the fuel, solid particles of required content is obtained. Add the condensate-stabilized biomass powder

whose conteAtFiEoy 209k iPE0Y Rt i dirEstetierfignin into the fuel mixture of liquid fuel and
tiny acidified lignin powder of the embodiment 3 and embodiment 5, since spaces exist between each
other, polymerization of lignin or total biomass particles is avoided, which becomes easier for solids and
liquid of the flrethmixtulpedionanix fivittygadhoihessuniferiby sichesabiadf IRABD enyiluet shovwwthed total

biomass ban%ggn mat riaJ[s %or sawdus wqgaé ?raw Egpeseed stalk ttqn talk dgjlcn% Hieces, shell etc.)
y

is dried and CONURRSATE-SABTZSRIOF S RoUrs o 1308 aRd GROTRY 1o S0 s uEe By <4 CaitSfial mill into

pieces of diamelrsakSOpmarnisa baredduthBrogiang byredvghWeague neytspationelall poiC sto pieces of
diameter of under 5pm, at last the weight content of the total biomass powder is Iv%, 5v%, 10v% or 25v%

of the fuel mixtGFd Bhtaiftsd By iFReRAS R dXeiRyY Pigmasihant i by the da1ad dsthmireadmy lower

emission as wellas.the, iugbmixivgg ehloninReydsiaod.dissalaf iheahoyssmbodimsnt Embodiment
10: Similarly, lignin nitrate, cellulose nitrate etc. can substitute for lignin to mix with liquid fuel
obtained. It is found that biomass powder obtained by drying and condensation below or at

120°C has not been completely condensate-stabilized yet, since these tiny biomass particles
have great surface areas, when mixed with fuel and exposed in the air for long time (as for
one day), water-swelling and particle-adherence occur (the longer the obvious), thus the
drying temperature should be increased to obtain condensate-stabilized biomass materials, as
130°C, 150°C, 200°C, 250°C, or 300°C, (noted: when the temperature is over 250°C, partial
oxidation and carbonization occur in the biomass because it exposed itself in the hot air of the
furnace for long time, but condensate-stabilized biomass of partial carbonization can still be
obtained for the fuel of engines), and only after proceeding refined process the

condensate-stabilized biomass materials can be used as qualified combustion fuel in practice
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as gasoline, diesel etc. to prepare fuel mixture, however, in order to prevent nitration from friction ignition
and make it available to be transported in the oil circuit, it should be completely immersed and mixed with
fuel, and its volume content is generally not more than 75% of fuel mixture. According to the current
technology, besides cellulose nitrate and lignin nitrate, total biomass is nitrated to obtain other nitrated
products sucfirrsdnjirateddsiargtrdtitkated jautnitr aleechemicalinasa, muatedcandend ajeaheh nitrated
shell sugar, nitrated colloid, and to substitute for Iignin to mix with fuel to prepare the fuel mixture to drive

engines. Mix'8n$alisRRBsE IRt d pgrsdire SSBRYHSTLBPRENICR SUbASheRRTTHASF#BRture with the
acidified lignigrp@ydetangielerndensata-siabiliasd tafaldhiomass Posyden then futhetmixpyiith liquid fuel

to obtain fuel mixture which has better mixing fluidity and better performance of combustion in the engine
cylinder. Emisoutinmenic-blabiligeidbiochtisamataainl mininydid asrd s didifiendligfe dweidb mbsshungxsthanol,
especially havi gs r&eﬂ ater after long-time stora e lignin tends to dissolve and cause to form
iacous lrge T oRRa het B aniDTe o ol e G S g RS
condensate-siahitized hdvmboasppamiiee cizntber bidbavags Pawidehearfbmdneeidnical-siitead itgith absolute
ethanol to obtain stable and uniform mixtures to use as fuel mixture, or. mixed with other fuel of any

volume (5%-BEYs]3STGBER RIS il irliShony Bragas Rimiinss BAhBSaiMEHIES: In many of

current comhygtioResiratetuliesilfugh is-RmRe thérai @rtankaRy R {Hal tiansn iting PR (RRfiepal
configured) at a low output pressure into a fuel-injecting pump of high output pressure, then the fuel is

transmitted ir%tblahiwééﬁoﬂlwmﬂrmaéé%ké@&ﬁéwm ﬁ}ethpumpzefmmmﬁé%réﬁfé’%ﬁﬁayed and
injected (the %QA%%OE$%%'§§%-§%%'@} iFen e H%ﬁtiﬁy%‘l%es%gn%o%%?&ﬁ%s oyide g%%? - 3¢ tank, the

fuel-transmitting pump, Injecting pump and the injector are intercormected by pipes.

shearing, and fuel mixture of fuel and tiny condensate-stabilized biomass material powder (as
sawdust powder, bamboo powder) is obtained. Then, by increasing or filtering to lower the
(liquid) content of the fuel, solid particles of required content is obtained. Add the
condensate-stabilized biomass powder whose content is 10%, 20%, or 50% etc. of weight
content of lignin into the fuel mixture of liquid fuel and tiny acidified lignin powder of the
embodiment 3 and embodiment 5, since spaces exist between each other, polymerization of
lignin or total biomass particles is avoided, which becomes easier for solids and liquid of the

fuel mixture to mix with each other uniformly.

The test of R180 engine shows that total biomass bamboo materials (or sawdust, wheat straw,
rapeseed stalk, cotton stalk, pine pieces, shell etc.) is dried and condensate-stabilized for 3
hours at 130°C, and ground for 30 minutes by a colloidal mill into pieces of diameter of SOum
or so, and further ground by a high-frequency vibration ball mill into pieces of diameter of
under Sum, at last the weight content of the total biomass powder is 1v%, 5v%, 10v% or
25v% of the fuel mixture obtained by mixing with diesel and can substitute for diesel to do
work and lower emission as well as the fuel mixture of lignin powder and diesel of the above

embodiment.

Embodiment 10:

Similarly, lignin nitrate, cellulose nitrate etc. can substitute for lignin to mix with liquid fuel
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In order to make the fuel containing solid powder available for the engine, the embodiment provides an
improved engine with two tanks configured, one of which is a conventional tank supplying regular pure
fuel, such as gasoline, diesel etc., and the other one contains a fuel mixture containing lignin or other
combustible solid powder and liquid fuel, such as gasoline, diesel etc. Each tank disposes a fuel-injecting
pump respeciiveiyoding, injiegisctuel Dyrapies pedtiviexiniectominier the sasacylindar, mfrihentars dispose
two fuel-injecting pumps respectively but with one injector shared, or the tanks share one fuel-injecting

pump and on&lSHRACIERIHERIIFMg ER/TathiR RIERIintG R ptAesrQBFth thdbsildlrciftuit idteRrts. Athe tanks
share one fuglifiRelnd RMBRA0LANG LISHR e Al rim diffeserhiankswill pass Aofeshape structure

with control valves, then alternately go through one fuel-injecting pump and intothe injector, which sprays
and injects ful’ined fird worhbastiorrshanibée sincentiiecimalegudicaltesnzibiopasitat ttind lighithe
fuel-injecting, aymp a0d the fniscior with ine el Abdie: the e {yel can,dlean the of eyt If the tanks
dispose fuel-injecting pump respec |vee\y ut share one injector, the Injector 1s Connected {0 the tanks by
two fuel chaniielsctespeaitvald kieghibddhaoseheimatid desaiting afcahsgnamitthgleystennoihatangine
provided in the present embodiment, The engine has two tanks cormected with the injectar respectively;

as shown in 94O 4919 aBAuGiP L SRR 0B s Wi ledd BEeRRET- it dirlg oy 104 Wisich is
cormected to eVl inieian AR byiaRURIVEYS A% Witha nerdia vake 106 (hemeaedle valve

106 can be replaced by an electromagnetic valve with current control in an electronic fuel injector system,
and the valven@reivatrdhe asidibedHepiaduie desivadicrandgnspécisfabilited 1008l jbipirytetaak (not shown)
are disposedjnsi i ftgpﬁ' i r \%%r' inside i .a stirrer 107 or a
circulating puﬂ!ﬁgg ?r%ﬁ%?ré%éﬂginltt clal uléim%r?tgzséqré%le ?oﬁégf %t el%?rﬁ?tsig%%{g%ﬁé%e ?ﬁgﬁt@%gl mixture
circulating argtfiowmnfpronthe dbodaibdRtisnseatedafier adolidg. fuel mixture, by a compressing device of a
compressor to input air or by a piston-pushing device having tight coupling and close contact with the tank
102 (preferably with a cylinder cavity) at a constant pressure, compressing and pushing the fuel mixture
(or colloid fued hpixdurenk at a determined pressure (as 1.5 or 2-5 atmospheric pressure) into the inlet (not
shown) of the fuel-injecting pump 101. The fuel-injecting pump 101 works, and with the outlet valve 104 of
the injector 135 dpeiibptvacr B REliEs1B o ety Sbaap Bl ebTRis s berglies eIy paiped or
screw-propellgd framuhe tank 107t Gy af hisineairnJ OR aecoidingyie.thestipwdigction; based
on the requirements of contents of lignin or solid powder injected into the cylinder (within the volume
range of 0.1-BE8 oelsp)laputieifuel anddueirtiierre dfeconaisporttindueblumreiithaf ispgishobid be taken
into account tha(tlthetcpnt%rllt 0(5 oli gowde&fuel er&erin the en%inéa in raé:tice i charll%?d \ﬁith the input
fuel from the PUré-fliel tank, eg. to obtain fuel mixture with actual lignin Volumé Content of 100 that enters
the cylinder, thienfaglomtstetienylne s ol wiael contam ok ignintis3busnasthal afigdiesebisniifgd, is
transmitted by the fuel-injecting pump 101 with one portion while the pure fuel with 2.3 portions) are
pumped by a'YiethrgTtirp Fhot Shistry /Afterane fRSm R e iettihtshve a0 ofthe injector
103, the presgpygQf the cavity of the outlet valve 104 lowers, and the outlet valve 104 automatically
closes. Since the cavity pressure of the injector 103 dramatically decreases after it completes injection,
fuel can be pumped although the fuel-injecting pump 101 is not at high pressure, and wear on mixed-fuel
pump becauf%em%g &(Pn\'\e’rqef Jecreases with low pressure. After injecting fuel mixture (or stop the injecting
fuel mixture for a perloé of time), pure liquid fuel stored in the tank as pure gasoline or pure diesel etc. is
pressured byla @emnyehntottahthightpressuseutieley)jacdng poupead ffarm inleb d 0% infocthexcawityngf the injector
103 along the arrow djrection as shown; when inner pressure of the cavity of the injector 103 reaches a

predetermindt VRIRP B TALEALHE S LS R A AURID RRISTES JH Gt R drE RO RS VE®B6 opens and

starts to injegihighprassuike fatratifiedlfuebmixyie intedtbe wlingemto.cambusihrnaogsnegysly. When
adopting fuel mixture containing solid powder with content of over 25v%, although the fuel mixture is

incapable of A d AL ARy el th atedraxk antseies ((gidnaesieent, dsesn iR Gipardsch fddthg device with
a screw pump, in, SUSHIR (o dhe-itiepyabie ARt Raevis s adiive puley dnateandive,
screw-rotatiori and is cormected directly or indirectly to the rotating shatft of the engine t obtgln driving
force); the devioy aisitldispeses an imtatonteaddidl pigfuel mixture can be transmitted from the fuel
mixture tank, which is not shown, in such a way that the fuel mixture is transmitted with high content of
solid powder and low fluidity and carried by proceeding pure high-pressure liquid fuel from the pure fuel
inlet 105 to injeetdtself phlarge anoubiehsalidopawdedinte ety liveeltencambusteanddmmwork.
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The pure fuel (pure gasoline or pure diesel) inlet 105 is above the outlet of the outlet valve 104 so that
pure fuel will clean the outlet valve 104 at the outlet when entering the cavity of the injector 103 to avoid
blocking in the oil circuit. Since the specific gravity of powder is higher than that of fuel, the action point of
gravity of powder or particles is at the bottom of the cavity of the injector 103; each time the injector
works, the ugpevigienfilapaieansnidiecboilo i etihe injesiord)Insbinting any @hthatpawdeiimixed in the
fuel existing on the surface of the needle valve 106 of the injector nozzle and its coupling surface, and

inhibiting the HRLHARIESAWGE A e tirbett theth 8atiing afiesd ot anttdhsotibih gsusPAina AdYsfeventing the
block of injeciar fizel@fithe i AScheMate ArRWIBR il auiletyalvg HPfeornGriedNiihthe injector
103. As shown in Fig.2, the outlet valve has an output sub-valve 203, a spring 205, and an input
sub-valve 20dicsvhenteinbivd SpringlBpsés disppesaucititisercavity shehevelntlendaiveckodudney ome end of the
spring is cormectggvteo incygglln (1; I\tﬁje %gvigycwﬁillge}hg oﬁpeerta% gl gng%qed tﬁ[th? iQQ}{} sulli)-valve 201, and
an opening 26%Pfor recefvmg the MeT i§ Hllspgse on‘the Input su Raive 01 that'ls corrected to the
output sub-vadypcbyvallinlut @ftbeuesidhierslaied ihehsimilar bardialcshitltiafestiogiangmitiingneil. When the
top needle of the needle valve of the injector withdraws, the Mel-injecting pump starts transmitting and

pressuring th& A" %@%gXH@H&ﬂFBF%&%M&W #en Al TR At ARt sdifalidh Bitive

combustion; thg-fusldixiuig Rassesutip AReNgidReder athalchammelsirakhadmrutsilyalve 201 and
enters the cavity 204, and the net pressure inside the cavity 204 applies to the right side of the output

sub-valve 203:shinentinelpeessh ooy Hragateriols dsthepiph ortfielshifsg2oBIiRarLitput
sub-valve 203 moves left so that th | mixture epters the inje vty The. output sub-valve 203 is
cormected to tfg;%lﬁpul%lg%’-\éq\%e ngFfI%%/aagqlrlw g§%§] W eglg]%he%ﬂ%%%ﬁ% pgrﬁ%m%%rl)gs g%e%%grl\i{nl%g the spring
205 forces thia@uipuhsely-padws 203uglogdedfveitiminaidp guighbrSideeitvettuel-thjdetifvglpuixyprean work at
low pressure, traditional Mel-injecting pump or fuel-transmitting. fuel can pump the fuel mjxture containing
tiny particles TERBEANREHP £ TR LB IS HRA RSt ANRC LR ARP SERESHE Ehablty have
different congeii afieninRbaifferenhieighishepaussignay ibnki dyaalizeute Rihieansrptiad énfo the fuel
pipe with uniform components, a plurality of inlets are distributed at different\lfiiggid. level (that is, a device
for constantly {anEnitrRgABSTIET Lt Qe iriTBHENS TreR1icha stgiitgrer ided HaticaPvisPating, to
transmit compppanis.At. SeistheamaReizsh AliarsAeREGHie ARt ERSianb.RIg fie fuel pipe
which is more stable and reliable than mechanical stirring. Fig.3 is'a schematic drawing of an outlet
device for cohstdntiytetaputti?y whié fuelinkéxtlioé brasechertatheaopfesenisstnigodiment 0Asvbihdws in Fig.3, an
inlet 310 is disposed on the top. of g.tank 301, inside the tank 301 a fuel pipe 307 is, fixed on the wall of
the tank.the T O T TU S8} IESESaL m e SIS DUt 98 (L H T b B DSBS disposed
either at the tepdé Mevianke30dn dseatdfiecbdttgnotiferbaniegiit, ancthethuehpiae aftsam jein a pump to
introduce the fuel in the tank), while the bottom of the fuel pipe 307 is divided into three branches rotating

around shaft 386 aK JY5hiriSF iieSsH ittt thee’ BhantdNh B RSP bmhBRcHip&) 88ddnd
branch-pipe §12 A0 e eSS hik WHSIRIA MG, USkBOARAARRIEIhIRSA g engle and he
ends of those branch-pipes form a first inlet 303, a second inlet 304 and a third inlet 305 respectively of
the fuel-injeclityy phamproinkidediiatansitittidigreystersiivgne Adintheifirslebrancimpippensisedointhe float 302
and one end of a sprin 8, and the other is fixed to the battom of the tank 301..Fjg.3 shows the
mositons of (e e O R R S A e
the tank (liquid ieyelniot Ehvwenlethefttuelddingifferemni-heigiyis pumpediin aléhi piffe abiliesssme time and

enters the oil-transmitting system through the fuel pipe 307. As both the float 302 and the spring 308 are
fixed at the bSSRLPHY BhR B5a&Y dBVé‘%’?c%@iSﬁ%E%bﬂﬁ%@?PﬁwPé‘% U5 e areihd the shaft 306

with the liquighigved chgeginglythaihaly 3Rk issHRparted hydhe fualriRe FRfasd hadfyrkiine outlet 309

is cormected to the fuel-transmitting pump or the fuel-injecting pump. To ensure the fuel pumped or

siphoned at tthe BistiBytirto(theflieddisd Botuih e fraseengiprdiectiig Grahébie B1esRiiithe inlet 305
can join a SOHTQJBﬁe()aSiﬁgﬁ?ﬁ)et%&?@'&évggoﬂﬁg?ugf-ﬁg%tfﬂl@i&ﬁn 9dfansmit the fuel with different

components constantly into the fuel-pipe 307, more than three parallel inlets are disposed (not shown).
Fig.4 shows a schematic drawing of the positions of three inlets when the fuel mixture in the tank is
completely u%ﬁg #1%—3‘1?690‘[[1:1{8 '[?uhslpalglld\?v&ll?s\fv aﬁﬁ t\gletthl% L(‘r)htlet valve 104 of the injector 103 opening,

the fuel mixture containing solid powder fuel and liquid fuel is pumped or screw-propelled
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Fig. 6 is a schematic drawing of another outlet device for constantly outputting the fuel mixture, and a
plurality of inlets of the oil-transmitting system with different height are disposed at one side of a tank 401
including a tank inlet 410; the outlet device for constantly outputting the fuel mixture disposes four inlets
403, 404, 405, 406 of the oil-transmitting system, which respectively are cormected to a fuel-transmitting
pump 402 byrfval ebadniemzhe feadransmikting @uwnpos agdiapgdamea ptbwitemics; tafudaop the fuel into
a fuel-injecting pump (the fuel-injecting pump can be disposed to pump the fuel instead of the
on-transmittiﬁgeﬁﬁﬁqﬁmtwﬁ@ﬁ%% HisRAR, RhSelidRo v Anstiti Pl pYisnAss Gvifidthsccording to
the arrow dirggfigh: i fusl chamel £ap)dizRoseVAMEI AT WItD SERRLS AR YRGB iguU level is so
low that the inlet 403, 404, 405, or 406 is exposed in the air, supplement the fuel mixture to keep the
liquid level initisbodibcoraktosattheceonne sharitiineputsivecd 671id predenfitiecaierfrgnthe reteging ithe oil circuit;
or, a piston-pushing .device (not shown) co with the tank 401(preferaply t avity of the tank has a
cyiinder shapy I D e B A T e S e HE oS TR B e pipeiine
409 of the fuetinjelipnig poinpeheiizoniallyodthcensianhpwssdes, hdrithexiusl ighwed elpmdhe piston
returns to the other side of the tank 401, and fill the fuel mixture in the tank :aéc};_‘ain. The pumping action by

the oil-transriRRIEG rigrios AOF At Shetor-plssliny Qo BempRiled iy sy elinsRe RUEBsier for the
fuel mixture wifh Dighssenigabrkaamimstkle selid Rewdaranshiowdgidiyetoransrikini, theoil circuit of
the engine. Additionally, the inlet of the fuel-injecting pump is disposed under all the inlets 403, 404, 405,
406 of the tafiosehtabttridherfieliredars HakiesiRd fioiw BagodNstaiwispter tHB ithstreesecfuel-injecting
pump (not shawf)- mbodiment.dd, TeidesiaaRg ok upidibs ARsUmIAAD hetwRD ie.lynger and ts
set that caused by solid particles as lignin etc. or impurities contained in the fuel in the fuel-injecting pump
or the injectofisystéim ohtitg engkues arfetlnr anplealiddf Ppistan ditigsdscdispo seittatithefiipktand of the
plunger of the pump like oil rings of the pjston of the engine cylinder; or one filter or one filter basket is
fisposed in TBREATIEHIHYRT R BRSPS (b S LRSI A T e toFie) BESioEEn the plunger
and its set; diffgring.firmmeniasapents ceealagyr pswiadiienalseaembraneppisaps, Are iR (agual with the
membrane) allows the liquid fuel to pass, thus, the filter is not under great net pressure. Fig.7 is a
schematic dritFAMg8r% fRteremdianigipssbalinbie SrtA@Pionhge masas i Shekentediibodiment. As
shown in Figfe &RIUROBLIS gISpARPAhB0%IRAH 812 RYARSALPA! WUl ARJAIFRAL ARG AR outlet 502
of the pump are disposed at the other end; the inlet 501 and the outlet 502 respectively dispose an input
valve 503 anthenmetpug vaive 5B adeiskes 508 ishdisposedbebweearede pliiingkns08canddhe outlet 502
and inlet SOldanC?(;Li1 one enﬁ of the asklg}l 5%06rwhi(r:h is.Cclpse toi%he %uttélet 502tisrﬁi(8 t the inner wall of
the pump set ) By acofar5os! When ﬁwepp?ﬁﬁlgeerq:fo ackstothe eeffn(]teafr rom hee?ﬁng 5?)1), the input
valve 503 stilhepessHiaydcanicodingdhatietiagea\wraaaitiohinecpisngein QB! iy tesileolng e opening of
the valve 503 to control the input amount ) to pass suitable fuel through the basket 506; the bottom part of

the basket 50858ABL SR WiFthbiehmisesspinkteiiEed, shmrdpadiie besylindsde 69 8Bttmaterials as
nylon with filtgs,naesh.of Ry ewhA0Ridhe fuglfanRassBhLihg seliddpsticleswhithe fusk cant.go into the

space that is between the plunger 508 and the pump set 507; when the plunger 508 starts to move right
(to the end of féoirdkhaah) thadupbmivalive 508 sidde fdhenmehniierplungsh 08 desegaiegrmidving (as

shown in Fig,8), .the bottom part of the basket 506 is squeezed to form rinl§Is 0 d the increase of
the pressure B R T S R R S ey b R e
pressure of thelautpaiiteldeviédiy ealthe itieypriedebardiine scualuetdtiencutpist coalve tbddiapans and
outputs high-pressure oil. When the plunger 508 finishes one stroke, of movin%ri&%ﬂ, the output valve 504

closes while fieABER DA e BOZGREsS DAL sYehe el Grvive dprey, e JAUiKg &l 808 starts
moving left ({gdhaand thalimfarnrm the Aehpailte L08R RISIeR RO VDS EYCIRAREIIR: hattom part of

the basket 506 still closes to the surface of the plunger 508 with the plunger 508 moves, while the
wrinkles 509 hiclyiadghrsneasstcira rxtieatides BhabrekBos isHetspietvotiHechas0eam06 disposes a

collar 505 thab i QY 1 RAFKGLARA.ART. e andelanel Wall RLINGUMP BRi At dislg! s disposed
on the irmer wall of the pump set 507 to fix the collar 505. In practice, some plungers in the engine can
have the inlethanaieufiet witét 362 opecgiGedive)]stzareapamdothe llireoticiarahtheheletlodeuttet opening

can be perpec%%%ﬁls?gﬁg (tigewr(prgylng direction of the plunger.
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Embodiment 15 Like embodiment 14, Fig.9,10 are schematic drawings of another structure of the filter
basket disposed with the plunger; the diameters of the plunger at two ends differ (the centers of the ends
lie in one line); the diameter of the plunger at the front end 510 is smaller than that at the rear end 511,
the basket 506 is a filter fixed to the inner wall of the pump set 507 by the collar 505 to allow the liquid fuel

to pass but the.selie: Fowdpirefdhelfuebepiit areeothaestusciuddsansanrias aresusisovan Fig.7,8.
The basket 506 separates the front end 510 of the plunger from the solid particles of the fuel mixture from

the inlet 501, 8hdarRAtroHE SHel 51 randhpIombE e IO AR Ardet BdrtattsintiR € Piinplset 507 to
create frictiog,perRuge 9hitis it WhEHIS RUngetis at thRleftRidp.tat AMRYrerpiRgiIgt 501), as

shown in Fig.9, the basket 506 is deflated as a wrinkles 509, and the fuel mixture enters the space where
is on the righbighthéhbadikatosdee{atko atieosideisfahgriniet 80N idsmothiaitifdes5e bt Whdwtthe pilunger moves

right, as shown in Fig. the input valve 503.0f the inlet 501 closes, and the front end 510 of the plunger
e the o DA dh DR VB SRR e R G A B S e e P
of the basketbb@6mvil nkd agatact Withitiébplupaey as thenpvederi ghik ed iy whth flidb réeaitg: afrthieefuel

between them, and the space is reduced while the pressure of the fuel mixture increases so that the

output valve BB5 T thiheaet'808up i 15 BBl NP REI TR R conmlg SrEr e RhR/ERS et as
starting a newcyilenascahown S thabasketROG vitha sotRpitdefiates, and she dalgtyvalve 503 of

the inlet 501 opens and inputs the fuel mixture whose amount is determined by controlling the opening of
the input valvbedherkebaipstpteralst Embodiment 16 To avoid movement resistance of accumulation
between the plunger and the plunger set that caused by combustible solid powder as lignin etc. or
impurities contained in the fuel in the pump system so that the spring can't propel the plunger set to and
fro, mechanidag-piopeithegnistadbdptedgeSullstitute forlspring-propetkidgyshicheamjplumgéds. piopel each

other. Fig. 11 is a schematic drawing of the plunger of the fuel-injecting pump provided in.the present
embociment 18 i ErblF an IGL AT ANS GinclGt BYb APe SiSpouae e BHENoR 5t 18 el fbcting pump.
and an outletyalvaR1H andiarinlglc WwNetas thaligaae-aantiat the itpRitthe outlet valve 204, and

one end of the spring is connected to the wall of the cavity while the other end connected to

the input sub-valve 201, and an opening 202 for receiving the fuel is disposed on the input

sub-valve 201 that is connected to the output sub-valve by a link. Of course, there are other

similar control solutions to transmitting oil. When the top needle of the needle valve of the

injector withdraws, the fuel-injecting pump starts transmitting and pressuring the fuel mixture

by the control mechanism or the spring-pressure mechanism of the combustion; the fuel

mixture passes the opening 202 (or other channels) of the input sub-valve 201 and enters the

cavity 204, and the net pressure inside the cavity 204 applies to the right side of the output

sub-valve 203, when the pressure exceeds a predetermined strength of the spring 205, the

output sub-valve 203 moves left so that the fuel mixture enters the injector cavity. The output

sub-valve 203 is connected to the input sub-valve 201 by a link, and when fuel-injecting

pump stops pressuring, the spring 205 forces the output sub-valve 203 closed with moving

right. Since the fuel-injecting pump can work at low pressure, traditional fuel-injecting pump

or fuel-transmitting fuel can pump the fuel mixture containing tiny particles.

Embodiment 13

Immiscible components in the tank with different specific gravity have different concentration
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amount are disposed on the outlet 616 and the inlet 615 respectively, the plunger (including a front end
609 and a rear end 610) is disposed inside the pump set (plunger set) 612, with two ends connected to a
first cam 602 and a second cam 604 respectively and forming contacts 606, 607 at the junctions; an oll
chamber (cavity) 611 is formed between the plunger and the plunger set (fixed to the engine itself) 612,

and the first gaaifé@eraneithereeardotam B4 Tancittatehakouirtienshalt K tandudegealif03 (fixed to
the engine itself) respectively, with remote contacts 605, 608 respectively; the front end 609 and the rear

end 610 of tHER PRGN daPiiralify (Hetlslstars dstiRreAds ddiFstlidatithe \sanitine, aand the
diameter of tﬁ@vﬁ&”?&ﬁ@oﬁ&%n‘éys%k%im@g‘ that f&thﬁiWeﬁnﬂl@a@- -Sherﬂ@éﬁﬁﬁ{@é‘t’esﬁﬂrﬂ@r& the outlet
valve 613 of the fuel-injecting pump dispose publicly known springs or electromagnetic control
mechanismsoerizoitet by dtnge mgriosopeeroipolmss thiesvalifed rotsioownt) Wi shibweniniRigiid 1, the First
cam 602 is at the farthest location along_its .strok ith the contact 605 at.the left and the contact 606
contatts wit FRS ort SH8 B0t A St B B 18 AR Tl o ey e L it the
contact 606 atithiegright ang theleontacidatdgonfaciowith teeicedsencthdQlythatnletngalve iU opens and
the required fuel is filled with the oil chamber 611 from the inlet 615; with two cams continuing to rotate

around the sHEKE6 P& RSNEBETR SR eHESBESNTSRAMP éB A BropRiR MU gEI T G0hiER, and the

inlet 614 closgs withiihe Ryessvig imdhenRibehamepipcasingxhsnibe Riessuedgacheshe
predetermined output value, the outlet valve 613 opens and outputs the high-pressure fuel through the

outlet 616. WHéhethislglinsgey chppietedynbripryoede(d8%Hbaahrmg crgdyt M sudisraraileibas closes
while the inlet,valv r | the fir 0 e s.1Q move right, when
the plunger e by e G e R e . 11 ana
Fig. 12 showpthepasyimmnedtiie sifotliieshef ik )phuindethsdtofibmh aifichthé gl pipge) Tvicodpadsioftine plunger

(including the front end 609 and the rear e can haye same diameter and form a coaxial cylinder
(easy (0 mar HEEHIRSS 6% HAR GGYEHE T Qhars ARG e it e ABHA A BChown): Fig.
13 shows the,plwlgsihin sMetia asaxéalsylinder shapaitwerpatsyaidhs plupsaeiingluding the front
end 609 and the rear end 610) have different diameters, the plunger set 612 is coupled with the plunger,

wherein, the dfitfsteRts Behieen 1t angtend thatcikls ebHeys WriRk b ©FE 8dushiicbPtHedear end 610
lie at the sameling haseden the Figntd: fhe twesrotating shaft.efdhe cams arsdniaisenaesied by
coupled gears (not shown), the drive shaft drives the second cam 604 and’is connected to the rotating
shaft of the evgiresaniditheitstcarhe6d2 thittiso pasiativel\p Smalhdavidofd & isndriverchy die driven shaft
which is interconn d with the drive, shaft hy coupled gears. The pl r structure shown in Fig. 11, 12,
13 can he apt T £ et e DN g B (RSO s e e SR SR
high-pressuref orathaetstsodivestehthaphingerfonadilsigedhaituet pacdh e piessare.ahbigiaction of
propelling by two cams between each other can be replaced by that of pushing and pullin? created by the

second cam BE4ABKIVIiaHit 16V BlaHoy mrolin gt thEsediiebhn BEAPRd Jake b RIBSATHIE right side of
the second cam 604.dnak Shewthhe-lefh ek e Q0 ithe Fa #0diRPRik Kiersannseted iR the right side

of the bearing by a ring-like pulley, when the second cam 604 rotates and the plunger needs to move
right, the ringdikeupsliffesyspriilg 198 lesft foidt dothadvesteighl BmbodidiEmcL.7iThe hnsharmstruetilire of the
present embgdiment is as same as that of the.embadiment 16, .except the cams 702, 704 with tapered
Chats, a0 s HTF o e T e e Gl S e cown
and is fixed teuppde@st byo tbhafisDfilpe eFFinenthahshawhpiibedqpdsitiong ok themeotattso/ kg 707 of the

plunger is changed by moving the plun?er 612 along the shafts 701, 703 of the cams 702, 704, and this

change is cofPSEHBRIMYE TR 95 s AHAUFE gL B he R SBTHE Cfls (RE ISR AP Bt Aing and/or
ending squeeging g GikchaMmReHHEL oo IRSRBRAING ¥rithethe¢BRIANSIRG 1 3QVidifferinkeseffective
amount of the oil chamber 611 can be controlled and the control of the maximum oil supply can be
realized, by contioNingeHerstedRe BF thiacearh wialehremedeigiusshioies tHe Sefedilres deehwi®ams 702,704

with a changgaple start ROSIRY %@t?xﬁlyrlﬁlbaﬁx%%e?{}g%B%ﬁi‘ioﬁqE‘Pé HUeRFIgha ol Ghamper 611,
changing the shape of the cross-section of the cams , 704 that are perpendicular to the shafts 701,
703 can realidspasgdtingstivevsy gpiyAdining thelpresscdrgyvperidaheglesising périoek; arestralmsition period,
and changing, the gradients of the farthest contacts 705,708, as_shown in Fig. 14 can change the
Censitvity of SHSHAY WA ShiP b o B BIR By . v TR Mo L
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Embodiment 18 Similar structures and work principles of distributing fuel to each cylinder by publicly
known VE single-piston pumps are adopted. Fig. 15 shows another plunger structure, provided in the
present embodiment, which is as same as the structure shown in Fig. 11 to Fig. 13, and the difference is
that the plunger structure shown in Fig. 15 also includes an oil adjusting set 622 disposed around the

front of the frpit end GOhanihteNeaNdH3B athan Ailleirguiidasisle dhedmnt engGaRg wheredn, the circuit
includes a first center channel 618 whose end forms an inlet hole 617 connected with a cavity 611 while

the other endToFHI® £efstriBUtMEholeBEY: thehsretittarsenifittadustersecdhdidarmel kHghna®s20 whose
end is cormegied with, the. first %@@t%m@nnﬁélﬁéﬁwtmhﬁlatb% end Seimsia leak helsdady The circuit is

disposed inside the front end 609; high-pressure fuel from the cavity 611 enters the first center channel
618 through thipiritetchible Bel mixtecfrbsitoserd fe@Oinsts fiOAt 40 608 Hves thét sdrmasnh@l@gstnbutmg
hole 619 at the {ront %609 IS.CO nected Wlt out t,616 on. ée dIStI’IbHHE §1% that IS, to supply

t I-t
the cylinders Wi ﬁnhlgh pre ire tuel eecgg%%cn centelflechglﬁln 5p Is cgrmec R'the Tirst center

channel 618 {iie ﬁxalameﬂﬂag;ﬁpmﬁ)pﬁespwmm apileipddvie dscasaemiblethénithe aflfséleej&ernghan nel 618,
now shown) and the leak hole 621; the oil-controllin e% mechanism_controls the fuel adjustln set 622 to

move along tETRAHREEHE SHH & BHIPBIHE R diRRASHoMPHRP sk us] BsiEd Bt P tHU ERfow
direction), whefFupleaklalg GedsipexpasedifEan.-thaendifl fushpiladivsingset &dne thel begins

leaking as well as ends high-pressure oil pumping, so that the pumping amount is controlled; the outlets
616 correspotitingdivegtitne Bylitidb ebanelieap sBerdsnvitecs ¥ buitih gesees 3t HebestativoHayidhe plunger

s driven by AGEALAR10A.A e R230sA e ear 636 i ked LN QIRiNg, AR ORR 0l the

second gear 604, or the rotation o plunger can also ectly rlven rotating shaft which is
cormected tontheuptunderpahd tiqeidnoveinie ricofatike @luhgetrtts dmmapdmydmgqealwmﬁ (@aspshentn in Fig. 11
to Fig. 13) Emlg%9r| I}r]gr?lte]ﬁ?ermg the oil circuit; or, a piston-pushing device (not shown) coupled with the

tank 401(preferably the cavity of the tank has a cylinder shape) is further disposed in the tank

401 and propelled to move the fuel mixture into the pipeline 409 of the fuel-injecting pump

horizontally with constant pressure, when the fuel is used up, the piston returns to the other

side of the tank 401, and fill the fuel mixture in the tank again. The pumping action by the

oil-transmitting pump 402 (or with piston-pushing action at the same time) can make it easier

for the fuel mixture with high content of combustible solid powder and low fluidity to

transmit into the oil circuit of the engine. Additionally, the inlet of the fuel-injecting pump is

disposed under all the inlets 403, 404, 405, 406 of the tank so that the fuel mixture can

naturally flow and constantly enter the inlet of the fuel-injecting pump (not shown).

Embodiment 14

To decrease or avoid the accumulating between the plunger and its set that caused by solid
particles as lignin etc. or impurities contained in the fuel in the fuel-injecting pump or the
injector system of the engine, one or a plurality of piston rings is disposed at the front end of
the plunger of the pump like oil rings of the piston of the engine cylinder; or one filter or one
filter basket is disposed in front of the plunger to prevent solid particles of certain size from
entering between the plunger and its set; differing from membrane technology as traditional

membrane pumps, the filter (equal with the membrane) allows the liquid fuel to pass, thus, the
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To decrease or avoid the accumulation between the needle valve and its couples that is caused by fuel
with solid particles as lignin etc. or slight impurities of general fuel in the engine injector, a mechanical
driving device controlled by currents is adopted to rotate the needle valve when injecting. The tail 801 of
the needle valve 4 shown in Fig. 16 has a gear structure, and the gear is cormected with a small gear 802

on the electrgmagneticuddsesr8dandemavesiwithseachaather alongdhde 4 dck: vhen thepoeadie valve 804
raises, the electromagnetic driver 803 controlled by currents rotates a given angle or for a given period by

an electronictBtrd] FreBHASRNPIIRE PRIkt Reaadighiedinitet thehadttdrnEigds, £ 8 WE&nithe speed of
the engine isZs0QQH MiBnihe PEFLNIRHE- 1S @F, DRiRNGIG &P Jo11QHPRIG MG Feedianaligfls the

electromagnetic driver 803 controlled by currents and the needle valve 804 are fixed inside the injector
and immersedisiprshe dtigic Therabdythsiatenehendidel ogdep PR radriecembodiipesatanchpbe wlesent

invention onl hich is not restricted to any fogms. of the present invention; if beyaond the scope
comoscd by e B B R B S AR e
equivalent ermialichanés Sot padiahmadificatiobasketvaitaiibng badeskan tiedathrmicalicarednts disclosed

and not violating these contents will be considered to still fall in the scope of the present invention. What

is claimed is: % S0 BAIRRISERIO P Lo MU Conlphfaity 214n8PeitSi6At? Koihiblsditie solid

powder and ligy#idifuehiwheriginaitheompksiplesolid RRWVEE ¢ SRS QbE Rewdshseleded from
lignin, nitrification products of biomass and total biomass powder or any combination thereof and said

liquid fuel comprisin§Srer fuereaiiediag therPPgaissliviethRertyeA83 dieeettab Byt 8B@ B Libmbustions,
emulsified heayy ﬁﬂt@tﬂg @Q?‘ﬂ%‘éﬁ Sihaneler @Ws?%@&%i%%ﬁe&?% bk JUSH XU A5 Glaimed in
claim 1 contains the combustible Soli powder in an amount ranging from 0.1v% to 85v% and the liquid
fuel as the resndiiae of the plunger 508, and the basket 506 is made of soft materials as nylon with filter

mesh of over 1,000; the fuel can pass but the solid particles of the fuel can’t go into the space

that is between the plunger 508 and the pump set 507; when the plunger 508 starts to move

right (to the end of the inlet 501), the input valve 503 closes, and with the plunger 508

keeping moving (as shown in Fig.8), the bottom part of the basket 506 is squeezed to form

wrinkles 509, and the increase of the pressure of the cavity forces the part to further close to

the pump set 507 all-around, when the pressure of the output valve 504 reaches the

predetermined value, the output valve 504 opens and outputs high-pressure oil. When the

plunger 508 finishes one stroke of moving right, the output valve 504 closes while the input

valve 503 opens, propelled by the pressure or the spring, the plunger 508 starts moving left (to

the end that is far from the inlet 501) to complete a moving cycle, and the bottom part of the

basket 506 still closes to the surface of the plunger 508 with the plunger 508 moves, while the

wrinkles 509 are gradually released. To fix the filter basket 506, the top part of the basket 506

disposes a collar 505 that is around the basket 506 and fixed on the inner wall of the pump set

507; a slot is disposed on the inner wall of the pump set 507 to fix the collar 505. In practice,

some plungers in the engine can have the inlet and outlet with one opening (valve) shared,

and the direction of the inlet or outlet opening can be perpendicular to the moving direction of

the plunger.
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3. A fuel mixture as claimed in claim 1, wherein the combustible solid powder having particle size of less
than 150pm. 4. A fuel mixture as claimed in claim 1, wherein the total biomass powder is subjected to
condensate stabilization. 5. A fuel mixture as claimed in claim 1, wherein the lignin is selected from
original lignin, isolated lignin, degradation products of lignin, condensation polymerization products of
lignin, partialmxidiaeetlignn, partial deoxidized lignin, partial hydrolyzed lignin, acidolysed lignin,
photolyzed lignin, biodegradated lignin, low-temperature pyrolyzed lignin, acylated lignin, alkylated lignin,

nitrated lignirl-8 &MPeomeihAtohigreldsre schemidic i ing S cRamE I B HErE Rtk lignin is
subjected to gRifcAHAR - thé- Eﬁ\sﬂ%‘%k%%%ﬁréﬁe&'%ﬂﬁ@ﬂﬂn%@}@t%W@E&?@ﬁ@?iﬁ%‘@%&&mﬁﬂféqiﬁed lignin
is subjected to condensate stabilization. 8. A fuel mixture as claimed in claim 1 further comprising
anthraquinorradg Iaiphatinoline); the diameter of the plunger at the front end 510 is smaller than that at the

rear end 511; the basket 506 is a filter fixed to the inner wall of the pump set 507 by the collar

505 to allow the liquid fuel to pass but the solid powder of the fuel can’t, and other structure

is as same as ones shown in Fig.7,8. The basket 506 separates the front end 510 of the plunger

from the solid particles of the fuel mixture from the inlet 501, and the front end 510 of the

plunger will not have direct contacts with the pump set 507 to create friction because of it is

slim. When the plunger is at the left side (far away from the inlet 501), as shown in Fig.9, the

basket 506 is deflated as a wrinkles 509, and the fuel mixture enters the space where is on the

right of the basket 506 (also the side of the inlet 501) from the inlet 501; when the plunger

moves right, as shown in Fig.10, the input valve 503 of the inlet 501 closes, and the front end

510 of the plunger propels the soft part of the basket 506 with it; the basket 506 should be

large enough so that the soft part of the basket 506 will not contact with the plunger as it

moves right only with lubricants of the fuel between them, and the space is reduced while the

pressure of the fuel mixture increases so that the output valve 504 of the outlet 502 opens to

output the fuel mixture. When the plunger moves left as starting a new cycle, as shown in

Fig.9, the basket 506 with a soft part deflates, and the inlet valve 503 of the inlet 501 opens

and inputs the fuel mixture whose amount is determined by controlling the opening of the

input valve and its period thereof.

Embodiment 16

To avoid movement resistance of accumulation between the plunger and the plunger set that
caused by combustible solid powder as lignin etc. or impurities contained in the fuel in the
pump system so that the spring can’t propel the plunger set to and fro, mechanical- propelling
is adopted to substitute for spring-propelling, such as plungers propel each other. Fig.11 is a
schematic drawing of the plunger of the fuel-injecting pump provided in the present
embodiment 16, wherein an inlet 615 and an outlet 616 are disposed at the top of the

fuel-injecting pump, and an outlet valve 613 and an inlet valve 615 that can control the input
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naphthalene, methyl anthraquinone, hydroquinone, quinone, phenanthrene quinone, naphthoquinone,
anthrone, quinone diol, naphthalene diol, phenanthrene diol, their alkyl, alkoxy, hydroxyl, amino, carboxyl
derivatives, their precursors and tautomers, and their salts thereof in any one of the combinations. 9. A
fuel mixture as claimed in claim 1 or 2 contains the combustible solid powder in an amount of not more

than 50%. 18mbufelmixpieasciripedetcChim Ineaniainsthe semstinteaalidNawlidg an amount of
not more than 25%. 11. A fuel mixture as claimed in claim 1, wherein the combustible solid powder

having particleP8lZae RS anhariseshd 619) & diunassdimudssha st craingessra Ohhetith the
combustible %H%H@Néiﬁﬁl@&é!éﬂ%pﬁ%&%lecﬁlﬁe&&'%ﬁﬁ q]"'slgch(?cp%m 604 respectively and forming

contacts 606, 607 at the junctions; an oil chamber (cavity) 611 is formed between the plunger
and the plunger set (fixed to the engine itself) 612, and the first cam 602 and the second cam
604 can rotate about the shaft 601 and the shaft 603 (fixed to the engine itself) respectively,
with remote contacts 605, 608 respectively; the front end 609 and the rear end 610 of the
plunger are cylinders, and the centers of two ends do not lie at the same line, and the diameter
of the front end 609 is smaller than that of the rear end 610. The inlet valve 614 and the outlet
valve 613 of the fuel-injecting pump dispose publicly known springs or electromagnetic
control mechanisms controlled by currents to open or close the valve (not shown). As shown
in Fig.11, the first cam 602 is at the farthest location along its stroke, with the contact 605 at
the left and the contact 606 contacts with the front end 609; the second cam 604 is at the
closest location along its stroke, with the contact 606 at the right and the contact 608 contacts
with the rear end 610, the inlet valve 614 opens and the required fuel is filled with the oil
chamber 611 from the inlet 615; with two cams continuing to rotate around the shaft 601, 603
collaboratively, the second cam 604 propels the plunger to move left, and the inlet 614 closes
with the pressure in the oil chamber increasing, when the pressure reaches the predetermined
output value, the outlet valve 613 opens and outputs the high-pressure fuel through the outlet
616. When the plunger completes moving left (as shown in Fig.12), the outlet valve 613
closes while the inlet valve 614 opens, and propelled by the first cam 602, the plunger starts
to move right, when the plunger passes by the inlet 615 the fuel enters, thus, a cycle of
operation is completed. Fig.11 and Fig.12 show the asymmetric structures of the plunger set
612 and the plunger; two parts of the plunger (including the front end 609 and the rear end
610) can have same diameter and form a coaxial cylinder (easy to manufacture), or have
different diameters and form cylinders with different axis (not shown); Fig.13 shows the
plunger in symmetric coaxial-cylinder shape; two parts of the plunger (including the front end
609 and the rear end 610) have different diameters, the plunger set 612 is coupled with the
plunger, wherein, the difference between Fig.11,13 is that the centers of the front end 609 and

of the rear end 610 lie at the same line based on the Fig.13, the two rotating shaft of the cams
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13. A fuel mixture as claimed in claim 1 or 12, wherein the combustible solid powder having particle size
of less than lum. 14. A method of using the fuel mixture as claimed in claim 1 comprising a step of
dynamic mixing the fuel mixture. 15. A method as claimed in claim 14, wherein the mixing step is
performed by mechanical stirring, mechanical vibration or ultrasonic vibration. 16. An engine for using the

fuel mixture agcGlatnodisGlaby $0upraPEsIAg Ao Wl Bclynvmita Mixingsdayige adtentaoks wherein
one of the tanks having an inlet and an outlet and the tank further includes a dynamic-mixing device, a

circulating pu¥b8i6vREECtEkim His 1efrip8 B Aing TeRAES:; ANddRsiES BRSSP BIeoTREvEPa
piston-pushing, devicg: fold ARARAIBE @S GAIBIEHIR FRIM LEniMsraiRthedynamicTpixing gevice is a

mechanical stirring device, a mechanical vibration device, an ultrasonic vibration device or an output
device of uniforplsdredesasinbhthefugemisttugtire shown in Fig.11, 12, 13 can be applied to the

fuel-transmitting pump with low-pressure and fuel-injecting pump with high-pressure, or

other structures of the plunger for adjusting the fuel and the pressure.

The action of propelling by two cams between each other can be replaced by that of pushing
and pulling created by the second cam 604 only, that is, a bearing moving with the second
cam 604 is assembled at the right side of the second cam 604 (not shown), the left point 606
of the front end 609 is interconnected to the right side of the bearing by a ring-like pulley,
when the second cam 604 rotates and the plunger needs to move right, the ring-like pulley

pulls the left point to move right.

Embodiment 17

The plunger structure of the present embodiment is as same as that of the embodiment 16,
except the cams 702, 704 with tapered shafts, as shown in Fig.14, which substitute the cams
602, 604. The plunger 612 can move up and down and is fixed to at least two shafts of the
engine (not shown), the positions of the contacts 706, 707 of the plunger is changed by
moving the plunger 612 along the shafts 701, 703 of the cams 702, 704, and this change is
corresponding with the loads and speeds of the engine. Since the positions of starting and/or
ending squeezing the oil chamber 611 corresponding with the contacts 706, 707 differ, the
effective amount of the oil chamber 611 can be controlled and the control of the maximum oil
supply can be realized, by controlling the stroke of the cam movement. Fig.14 shows the
structures of the cams 702,704 with a changeable start position and an unchanged end
position for squeezing the oil chamber 611, changing the shape of the cross-section of the
cams 702, 704 that are perpendicular to the shafts 701, 703 can realize adjusting the supply
during the pressuring period, releasing period, and transition period, and changing the
gradients of the farthest contacts 705,708, as shown in Fig.14 can change the sensitivity of

adjusting the end position of pressuring.
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18. An engine as claimed in claim 17, wherein the output device of uniformly releasing the fuel mixture
includes an oil-transmitting system having a plurality of inlets distributed at different heights of the tank or
an oil-transmitting system having an inlet which moves in consistent with the liquid level of the fuel
mixture. 19. An engine as claimed in claim 18, wherein the plurality of inlets distributed at different
heights of the tank is equipped with a piston-pushing device or a sucking device of an oil-transmitting
pump. 20. An engine as claimed in claim 16, wherein the two tanks having one injector which is shared
between the tapkIupd Bormected to the tanks by two fuel charnels respectively. 21. An engine as

claimed in claif 0 HDAIRINHPJBRSIARANS 18 ARALUIELYAlENDISGIdes A ONIRLL AR valve, 2

spring, and an input sub-valve, wherein the spring situated at the cavity of the outlet valve is having one
end connectédtoinbs-watbobtiveps avitpdapiitd. thie.dfhehorn disshmradted dosthistinpuproutsisdivéhghich has an

opening for rg%%%g‘%ﬁgd?“m%' E”v‘%ﬂ%hb?s'”a% connected 19 the, out 8&35.‘{9'%%\.‘/1‘? by %';'H‘A? 2% fh% engine as
claimed in claim 20, wherein thie injector joins to a screw pump feeding ice.” 237 A’needle valve used
for the engindiésrehaime chan lapruddecarprising avnachanisalldrivicigdde viceithajuoatagestbeoneedle
valve.

disposed around the front of the front end 609, with one end 623 and an oil circuit inside the

front end 609; wherein, the circuit includes a first center channel 618 whose end forms an

inlet hole 617 connected with a cavity 611 while the other end forms a distributing hole 619;

the circuit also includes a second center channel 620 whose end is connected with the first

center channel 618 while the other end forms a leak hole 621.

The circuit is disposed inside the front end 609; high-pressure fuel from the cavity 611 enters
the first center channel 618 through the inlet hole 617 at the front end 609, the front end 609
moves left so that the distributing hole 619 at the front end 609 is connected with an outlet
616 on the distributing set 612, that is, to supply the cylinders with high-pressure fuel; the
second center channel 620 is connected with the first center channel 618 (to balance the
output pressure, an outlet valve is assembled in the first center channel 618, now shown)
and the leak hole 621; the oil-controlling mechanism controls the fuel adjusting set 622 to
move along the front end 609 to control the leaking from the leak oil 621 (according to the
arrow direction), when the leak hole 621 is exposed from the end of the oil adjusting set 622,
the fuel begins leaking as well as ends high-pressure oil pumping, so that the pumping amount
is controlled; the outlets 616 corresponding with the cylinders are disposed on the distributing
set 612; the rotation of the plunger is driven by a gear 624 and a gear 625, and the gear 624 is
linked with the rotating shaft 603 of the second gear 604, or the rotation of the plunger can
also be directly driven by the rotating shaft which is connected to the plunger, and the

movement of the plunger is driven by inner cams (as shown in Fig.11 to Fig.13)

Embodiment 19
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24. A plunger used for the engine as claimed in claim 16 wherein a plunger ring is situated at the front
end of the plunger or a filter set is situated in front of the plunger or a cam is situated at both ends which
are respectively connected to the cam that drives the plunger for moving to and fro. 25. A method of using
the fuel mixture as claimed in claim 1 by the engine as claimed in any of the claims 16-22. 26. A method

of producing ®ofaelraabsturaeantadisg crmbusible salidoosderand Agid tsaprenprisiogitbe steps of:
a) mixing the combustible solid powder and the liquid fuel; and b) subjectin%the mixture which is stirred,

sheared and Jrdbfd"ibni i pasied HrtilighEh Sh Pt alhghir B4R 5 #AMSE iHESUB! RixtEEontaining
the CombUStiMﬁ@t&ljd‘l Qﬂé’ggﬁ{i@ﬂ%mﬁlgodéiqw%bntrolled by currents is adopted to rotate the needle

valve when injecting. The tail 801 of the needle valve 4 shown in Fig.16 has a gear structure,
and the gear is connected with a small gear 802 on the electromagnetic driver 803 and moves
with each other along the rack; when the needle valve 804 raises, the electromagnetic driver
803 controlled by currents rotates a given angle or for a given period by an electronic-control
mechanism (the period is designed to meet the actual needs, eg. when the speed of the engine
is 2,000r/min, the period is 0.01s or the angle 15° ) , to rotate the needle valve 804; the
electromagnetic driver 803 controlled by currents and the needle valve 804 are fixed inside

the injector and immersed in the fuel.

The above statements disclose preferable embodiments of the present invention only, which is
not restricted to any forms of the present invention; if not beyond the scope composed by the
technical features of the present invention, those skilled in the art adopting the equivalent
embodiments for partial modifications or variations based on the technical contents disclosed
and not violating these contents will be considered to still fall in the scope of the present

invention.
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27. A method as claimed in claim 26 comprising the steps of: a) subjecting the combustible solid powder
to drying and dehydration and mixing the dried combustible solid powder with liquid fuel; and b) obtaining
the mixture from step a) to be coarsely ground or finely ground and forming the fuel mixture containing the
combustible solid powder and the liquid fuel. 28. A method as claimed in claim 27, wherein the drying and
dehydration is carried out at a temperature ranging from 120-130C. 29. A method as claimed in claim 26,
wherein the combustible solid powder is an acidified lignin which is subjected to acidification and is further
subjected to ¥tdhskiEethiSilization produced by the steps comprising of: a) dissolving a lignin in water
to obtain a lignin solution or using a paper-making waste liquid having lignin dissolved therein as the lignin

solution;
1. A fuel mixture used for combustions comprising a suspension of combustible solid powder

and liquid fuel, wherein said combustible solid powder comprising one powder selected from
lignin, nitrification products of biomass and total biomass powder or any combination thereof
and said liquid fuel comprising one fuel selected from gasoline, kerosene, diesel, heavy oil

used for combustions, emulsified heavy oil and absolute ethanol or any combination thereof.

2. A fuel mixture as claimed in claim 1 contains the combustible solid powder in an amount

ranging from 0.1v% to 85v% and the liquid fuel as the remain.

3. A fuel mixture as claimed in claim 1, wherein the combustible solid powder having particle

size of less than 150um.

4. A fuel mixture as claimed in claim 1, wherein the total biomass powder is subjected to

condensate stabilization.

5. A fuel mixture as claimed in claim 1, wherein the lignin is selected from original lignin,
isolated lignin, degradation products of lignin, condensation polymerization products of lignin,
partial oxidized lignin, partial deoxidized lignin, partial hydrolyzed lignin, acidolysed lignin,
photolyzed lignin, biodegradated lignin, low-temperature pyrolyzed lignin, acylated lignin,

alkylated lignin, nitrated lignin or any combination thereof.
6. A fuel mixture as claimed in claim 5, wherein the lignin is subjected to acidification.

7. A fuel mixture as claimed in claim 6, wherein the lignin or the acidified lignin is subjected

to condensate stabilization.

8. A fuel mixture as claimed in claim 1 further comprising anthraquinone, 2-naphthol,
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b) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained from step a)
to acquire a flocculated acidified lignin precipitate; c) subjecting the flocculated acidified lignin precipitate
as obtained from step b) to washing, filtrating and drying steps; d) mixing the flocculated acidified lignin
precipitate as obtained from step c) with liquid fuel; and e) shear-mixing the mixture as obtained from
step d) and faspinglaneollaidaiuelmidyrmo2). Aymethabas claimestin phaimndfervhegeinothe step d) is
performed by mixing the flocculated acidified lignin precipitate as obtained from step c) with the liquid fuel

and further ifRRIBUIIEESE GAHEANTY AiBRAFIdthRPMoNER: diRlchitaansushcstiledtsd t8lisBndensate

stabilization. alkoxy, hydroxyl, amino, carboxyl derivatives, their precursors and tautomers, and their salts

thereof in any one of the combinations.

9. A fuel mixture as claimed in claim 1 or 2 contains the combustible solid powder in an

amount of not more than 50%.

10. A fuel mixture as claimed in claim 9 contains the combustible solid powder in an amount

of not more than 25%.

11. A fuel mixture as claimed in claim 1, wherein the combustible solid powder having

particle size of less than 50um.

12. A fuel mixture as claimed in claim 1 or 11, wherein the combustible solid powder having

particle size of less than 20um.

13. A fuel mixture as claimed in claim 1 or 12, wherein the combustible solid powder having

particle size of less than 1pm.

14. A method of using the fuel mixture as claimed in claim 1 comprising a step of dynamic

mixing the fuel mixture.

15. A method as claimed in claim 14, wherein the mixing step is performed by mechanical

stirring, mechanical vibration or ultrasonic vibration.

16. An engine for using the fuel mixture as claimed in claim 1 comprising a tank with a
dynamic mixing device or two tanks wherein one of the tanks having an inlet and an outlet
and the tank further includes a dynamic-mixing device, a circulating pump device, a

funnel-shaped feeding device, a compressor pressuring device or a piston-pushing device.
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31. A method as claimed in claim 29 or 30, wherein the step e) is performed by shear-mixing the mixture
as obtained from step d) and further includes a step of subjecting the mixture to distillation and
dehydration and forming the fuel mixture. 32. A method as claimed in claim 29 further comprising the
step of using the flocculated acidified lignin precipitate obtained from step c) or the mixture obtained from
step d) or the colloidal fuel mixture obtained from step e) by nozzle spraying or injecting them to the
surface of the fuel or into the fuel. 33. A method as claimed in claim 26, wherein the combustible solid
powder is an'dcititi€BgRMAT WRIRTISIBGhjER e whatsthfbaoReaHe RIFiRn & tfhje adt theetibiensate

stabilization Ripghcadhlethe LeRs: RAMAERIAG: e R oinG AJ GIRIBIALEL:IO ROIATDAygnin solution

or using a paper-making waste liquid having lignin dissolved therein as the lignin solution; b) adding an
inorganic acidebicpolmintpunlsprigasigettie sitinaxthes lignin solution as obtained from step a) to acquire a
flocculated acidified lignin precipitate; c) subjecting the flocculated acidified lignin precipitate as obtained
from step b) to washing, filtrating and drying steps;

18. An engine as claimed in claim 17, wherein the output device of uniformly releasing the

fuel mixture includes an oil-transmitting system having a plurality of inlets distributed at
different heights of the tank or an oil-transmitting system having an inlet which moves in

consistent with the liquid level of the fuel mixture.

19. An engine as claimed in claim 18, wherein the plurality of inlets distributed at different
heights of the tank is equipped with a piston-pushing device or a sucking device of an

oil-transmitting pump.

20. An engine as claimed in claim 16, wherein the two tanks having one injector which is

shared between the tanks and is connected to the tanks by two fuel channels respectively.

21. An engine as claimed in claim 20, wherein the injector joins to an outlet valve which
includes an output sub-valve, a spring, and an input sub-valve, wherein the spring situated at
the cavity of the outlet valve is having one end connected to the wall of the cavity while the
other end connected to the input sub-valve which has an opening for receiving the fuel and is

being connected to the output sub-valve by a link.

22. An engine as claimed in claim 20, wherein the injector joins to a screw pump feeding

device.

23. A needle valve used for the engine as claimed in claim 16 comprising a mechanical

driving device that rotates the needle valve.
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d) spray drying the flocculated acidified lignin precipitate which has been washed, filtered and dried in
step c) to acquire an acidified lignin powder or a condensate stabilized acidified lignin powder; e) mixing
the acidified lignin powder or the condensate stabilized acidified lignin powder as obtained from step d)
with liquid fuel and forming the fuel mixture. 34. A method as claimed in claim 33, wherein the step d) is
performed by dryinutherfleseulated acidiied dghirohiainesd fromdatep Lplimaaqieciihemaedified lignin or
the condensate stabilized acidified lignin both in the form of lumps, and the step e) of subjecting the

acidified lignifgdrapscay tdbeaierassate Sipinsed SRR FERRHPRIRTIY HRSGTId TG RATSHAKE Y with the
liquid fuel and, foyminadhe fueliidpie: iy Cometied faclainedda-flamepniheisindbadionin is

extracted comprising the steps of: 1) dissolving a lignin in water to obtain a lignin solution or using a
paper-makingngddiste liquid having lignin dissolved therein as the lignin solution;

25. A method of using the fuel mixture as claimed in claim 1 by the engine as claimed in any

of the claims 16-22.

26. A method of producing a fuel mixture containing combustible solid powder and liquid fuel
comprising the steps of:

a) mixing the combustible solid powder and the liquid fuel; and

b) subjecting the mixture which is stirred, sheared and ground from step a) to distillation and
dehydration and forming the fuel mixture containing the combustible solid powder and the

liquid fuel.

27. A method as claimed in claim 26 comprising the steps of:

a) subjecting the combustible solid powder to drying and dehydration and mixing the dried
combustible solid powder with liquid fuel; and

b) obtaining the mixture from step a) to be coarsely ground or finely ground and forming the

fuel mixture containing the combustible solid powder and the liquid fuel.

28. A method as claimed in claim 27, wherein the drying and dehydration is carried out at a

temperature ranging from 120-130°C.

29. A method as claimed in claim 26, wherein the combustible solid powder is an acidified
lignin which is subjected to acidification and is further subjected to condensate stabilization
produced by the steps comprising of:

a) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid
having lignin dissolved therein as the lignin solution;

b) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained
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2) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained from step a)
to acquire a flocculated acidified lignin precipitate; 3) using the mixture as obtained from step 2) to be
added with an organic solvent which is not compatible with water and subjecting the latter mixture to
stirring, shearing and emulsifying steps and forming a colloidal emulsified mixture; 4) allowing the
colloidal emuisifiedepiytierect@ibeastanding stilitor eaughig gheiformation of stratified layers and thereby
removing the water layer at the bottom and thus obtaining the colloidal emulsified mixture containing the
colloidal acidfiebvigfiiRe the BegetitedacidHicdNgnitaparciRtefesy RaAMgtHEWater ShipthasBinic solvent
in the mixture;fram,steR d\indgdistiled and removed for acquiring the lignin or acidified lignin. 36. A
method as claimed in claim 34, wherein the lignin is an acidified lignin which is subjected to dehydration
by drying or distillsitigrihat fpcenipied akideiof logver pheapt@E@s obtained from step ¢) with liquid fuel;

and

e) shear-mixing the mixture as obtained from step d) and forming a colloidal fuel mixture.

30. A method as claimed in claim 29, wherein the step d) is performed by mixing the
flocculated acidified lignin precipitate as obtained from step c) with the liquid fuel and further
includes a step of adding a total biomass powder which has been subjected to condensate

stabilization.

31. A method as claimed in claim 29 or 30, wherein the step e) is performed by shear-mixing
the mixture as obtained from step d) and further includes a step of subjecting the mixture to

distillation and dehydration and forming the fuel mixture.

32. A method as claimed in claim 29 further comprising the step of using the flocculated
acidified lignin precipitate obtained from step c¢) or the mixture obtained from step d) or the
colloidal fuel mixture obtained from step e) by nozzle spraying or injecting them to the

surface of the fuel or into the fuel.

33. A method as claimed in claim 26, wherein the combustible solid powder is an acidified
lignin which is subjected to acidification and is further subjected to condensate stabilization
produced by the steps comprising of:

a) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid
having lignin dissolved therein as the lignin solution;

b) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained
from step a) to acquire a flocculated acidified lignin precipitate;

c) subjecting the flocculated acidified lignin precipitate as obtained from step b) to washing,

filtrating and drying steps;
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whereas spray drying at a temperature lower than 200C; or the lignin is a condensate stabilized acidified
lignin which is subjected to dehydration by drying or distilling at a temperature of higher than 105C
whereas spray drying at a temperature of not lower than 200C. 37. A method as claimed in claim 36,
wherein the lignin is a condensate stabilized acidified lignin which is subjected to drying at a temperature
ranging fromd)19r3PQAG;islistikatiore @b RdemipRTIaiuieniangReitamwiilé: 10 Gestharansdsarmtarying at a
temperature ran%ing from 200-350C. 38. A method as claimed in claim 37, wherein the lignin is a

condensate SbiiiFEHRSieRRIAFAH IR AGEEIgE Hetd0 REVHISHNG At htshsp s Ezh Ry o m

130-250C, digji étlg%ﬂwﬁ&é} temperature ranging from 120-130C whereas spray drying at a temperature
ranging from 250-300C. 39. A method as claimed in claim 26, 29, 33 or 35, wherein the acidified lignin or
the condensatenstandithechaididifibigigmipovdsranm Hgerengerpattistebdizedofcidgscthhgniprpowder as

obtained from step d) with liquid fuel and forming the fuel mixture.

34. A method as claimed in claim 33, wherein the step d) is performed by drying the
flocculated acidified lignin obtained from step c) to acquire the acidified lignin or the
condensate stabilized acidified lignin both in the form of lumps; and the step e) of subjecting
the acidified lignin lumps or the condensate stabilized acidified lignin lumps to grinding and

mixing with the liquid fuel and forming the fuel mixture.

35. A method as claimed in claim 26, wherein the lignin is extracted comprising the steps of:
1) dissolving a lignin in water to obtain a lignin solution or using a paper-making waste liquid
having lignin dissolved therein as the lignin solution;

2) adding an inorganic acid by pouring or spraying the acid to the lignin solution as obtained
from step a) to acquire a flocculated acidified lignin precipitate;

3) using the mixture as obtained from step 2) to be added with an organic solvent which is not
compatible with water and subjecting the latter mixture to stirring, shearing and emulsifying
steps and forming a colloidal emulsified mixture;

4) allowing the colloidal emulsified mixture to be standing still for causing the formation of
stratified layers and thereby removing the water layer at the bottom and thus obtaining the
colloidal emulsified mixture containing the colloidal acidified lignin, the organic solvent, and
water; and

5) having the water and the organic solvent in the mixture from step 4) to be distilled and

removed for acquiring the lignin or acidified lignin.

36. A method as claimed in claim 34, wherein the lignin is an acidified lignin which is
subjected to dehydration by drying or distillation at a temperature of lower than 105°C

whereas spray drying at a temperature lower than 200°C; or the lignin is a condensate
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40. A method as claimed in claim 26, 29, 33 or 35 further comprising a step of adding anthraquinone,
2-naphthol, naphthalene, methyl anthraquinone, hydroquinone, quinone, phenanthrene quinone,
naphthoquinone, anthrone, quinone diol, naphthalene diol, phenanthrene diol, their alkyl, alkoxy, hydroxyl,
amino, carboxyl derivatives, their precursors and tautomers, and their salts thereof in any one of the
combinations#piinedigridiselutlighias:MiRineduls R eoStRAyakation by drying or distilling at a

temperature of higher than 105°C whereas spray drying at a temperature of not lower than

200°C.

37. A method as claimed in claim 36, wherein the lignin is a condensate stabilized acidified
lignin which is subjected to drying at a temperature ranging from 110-300°C, distillation at a

temperature ranging from 110-150°C whereas spray drying at a temperature ranging from

200-350C.

38. A method as claimed in claim 37, wherein the lignin is a condensate stabilized acidified
lignin which is subjected to drying at a temperature ranging from 130-250°C, distillation at
a temperature ranging from 120-130°C whereas spray drying at a temperature ranging from

250-300C.

39. A method as claimed in claim 26, 29, 33 or 35, wherein the acidified lignin or the

condensate stabilized acidified lignin has an average particle size of less than 1um.

40. A method as claimed in claim 26, 29, 33 or 35 further comprising a step of adding
anthraquinone, 2-naphthol, naphthalene, methyl anthraquinone, hydroquinone, quinone,
phenanthrene quinone, naphthoquinone, anthrone, quinone diol, naphthalene diol,
phenanthrene diol, their alkyl, alkoxy, hydroxyl, amino, carboxyl derivatives, their precursors
and tautomers, and their salts thereof in any one of the combinations to the lignin solution as

obtained from the step a).
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