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(57) Sang ché dé cap dén céc hat hydrocacbon dang ran c6 ngudn goc tir than 1a
cac hat roi rac cua chat chaa cacbon c6 ngudn gbc tir than ¢ ¢& hat nho hon
khoang 10 pm ma vé co ban khéng c6 chat khoang vén c6 hoic duoc mang theo.
Cac hat c6 ¢c& hat trung binh nim trong khoang tir 1 pm dén 8 pm. Cac hat cua
chat chtra cacbon c6 ngudn gdc tir than duoc nghién dén ¢& gan gidng c& cua chat
khoang ¢ ngudn gdc tir than von ¢é trong ngudn than dé giai phong cac hat chat
khoang c6 ngudn géc tir than vén c6 sao cho c4c hat cta chat chara cacbon va céc
hat ctia chat khoang 1a c4c hat dang ran cd thé phan tach va roi rac. Sau khi phan
tach, nho hon 1,5 % trong lugng cac hat chat khoang c6 nguon gbc tir than riéng
biét dugc két hop vai cac hat roi rac cia chat chira cacbon c6 nguén géc tir than.
Cac hat cta chat hydrocacbon dang ran c6 nguon gdc tir than duoc pha tron véi
nhién liéu hydrocacbon dang long hoic dang khi dé tao thanh nguon nhién ligu
hydrocacbon hai pha.
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Linh vwe k§ thuit dwoc dé cap

Sang ché dé cap dén cac hat hydrocacbon dang ran c6 ngudn gdc tir than va cac
phuong phéap san xuét cac hat nay. Cac hat dang rin c6 ngudn gbc tir than bao gém chét
chira cacbon c6 ngudn gbc tir than va chét khoang c¢6 ngudn gbc tir than. Céc hat
hydrocacbon dang ran c6 ngudn gdc tir than bao gdm céc hat chira cacbon c6 ngudn gdc
tur than dang rén roi rac, thu duge tir nguén than bat ky, ma dugc nghién téi ¢& di nhod
dé vé co ban 1a khong c6 chét khoang von c6 hodc duge mang theo. Sang ché cling dé
cap dén cac hé va phuong phap phén tach cac hat chira cacbon c6 ngudn goc tir than tir
c4c hat chira chat khoang ¢6 ngudn gdc tir than. C4c hat hydrocacbon dang ran ¢ ngudn
gbc tir than thu duge vé co ban 1a khong c6 chat khoang c6 ngudn gdc tir than vén c6

hoac dugc mang theo.

Tinh trang ky thuit cia sang ché

Than la nhién liéu héa thach dang ran dugc hinh thanh tr cac vat lidu thue vat cb
dai. Than chtra lugng cacbon, hydro, nito, oxy va luu huynh khéc nhau ciing nhu cac
lurong khac nhau ctia cdc nguyén t6 va hop chét khac, bao gdbm ca chét khoang. Céc tang
d4 than duoc khai thac 1a vat liéu compozit duoc cAu thanh tir ba loai chét chung: chét
hitu co chtra cacbon, bao gdm cac maxeran; chét khoang vo co; va céc chét 16ng. Chét
chira cacbon bao gém cac hydrocacbon dang rén v6i phan tir khéi khac nhau. Chét
khoang bao gdbm ham luong khoéng dang tro cua than. Chét khoang dugc phan tdn qua
16p chét chira cacbon dang rdn c¢6 ngudn gde tir than duge goi 1a chét khodng von co
hoic tro vén c6. Chét khoang bt ngudn tlr cac dai bén trong via than hodc tram tich mai
va day thong qua viéc khai thac dugc goi la tro ngoai lai. Cac chét 1ong xay ra trong khe
rong bén trong va giira hai thanh phan cu thanh ran khéc. Chit 16ng trong than truéc
khi khai thac chi yéu 1a nuéce va metan. Nudc thuong nam trong khoang tir 10 dén 50
% trong luong.

Than khai théac duge di qua nha may san xuat dé nghién than thanh c& thich hop
cho viéc chuyén ché va dé loai bé tro ngoai lai dang khdi (cac 16p hinh thanh chat khoang

v co, cac da cudi, cac khe nit, va manh d4) lién quan den than khai thac. Ngoai ra, céac
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tang da than véi qua nhidu tro vdn c6 (chit khoang bi phan tan hodc dugc mang theo,
hat min bao gdm chit khodng trong quing hydrocacbon dang ran) ciing duge sang loc
ra qua cac k¥ thuat phan tich mat do. Cac vat li¢u duoc loai bo tir than da khai théac trong
nha mdy san xuét dugc giri dén bé chira 1a phé phdm tir than.

Than 1& mot trong c4c ngudn ning lugng quan trong nhét trén thé gi¢i. Gan 1 ty
tAn than dugc san xuat & M§ mdi nam. Than thudng dugc nghién. Trong qu4 trinh khai
thac va nghién, than thai min, cling dugc goi 1a bui than, dugc tao ra. Hon nita, than
thuong dugce rira trude khi van chuyén dé loai bo bui bé mit. Than min dugc dinh nghia
14 than ¢6 kich thudc nhé hon 1 militmet, va than siéu min dugc dinh nghia la than cé
kich thuéc nho hon 500 micromet. Quy trinh cong nghiép hién tai dé thu hdi cac hat
than ¢6 kich thuéc nhé hon 1mm dit hon so v6i quy trinh xtt 1y than khac. Cac hat cang
nhd, chi phi xtt Iy cang 16n. Hon nita, khong c¢6 quy trinh thuong mai hién tai nao dé thu
hdi va ban céc hat nho hon 100 micromet (0,1 mm). Khoang 200 dén 300 triéu tén than
thai min dugc san xuit va tao ra mdi nam tai M§. UGc tinh hon 3 ty tn than dugc san
xuét tai Trung Quéc mdi nam, va hon 500 triéu tén than min c6 lién quan dugc tao ra
moi nam.

Cé6 nhiéu loai than dua trén ham lugng tro, do 4m, maxeran, hydrocacbon cua
chit khoang, va chat dé bay hoi. Bt ké loai than nao, ham luong nang lugng cia than
c6 lién quan truc tiép dén do 4m ctia n6 va ham luong chét khoang tao thanh tro. Ham
lwong d6 am va chét khoang tao thanh tro ctia than cang thap, thi ham lugng ning lugng
cang 16n va gia tri cla than cang cao. Bét ky loai than nao ¢6 thé dugc cai thién thong
qua viéc giam ham lugng thanh phan chét khoang cta than.

Trong khi than min c6 cung hop phan ciia san pham than khai thac c6 kich ¢& 16n
hon, thi né dugc coi 1a chat thai béi vi qué trinh thu hdi than thong thudong khong dugc
thiét ké dé xtr 1y cac hat nhé. Than thai min con lai khong dugc st dung boi vi ching
thuong qué udt dé dét chay, qua ban dé dang duoc 1am khd, va qua min @& van chuyén.
C6 hang ty tén chét thai than min d4 tao ra & hang ngan mo than trén khép thé gisi. Ude
tinh c¢6 hon 10 ty tdn & M§, va Trung Québc, va hon hang ty tdn & Uc, An D9, Indonexia,
Nga, Colombia va cac nudc khac.

Nhu duoc st dung & day, than min thuong chira ba thanh phan: (1) hydrocacbon
dang ran; (2) chét khoang dang rin, trong d6 bao gbm cac hat c6 thanh phén tao thanh
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tro, ching han nhu dat sét, da voi va cat; va (3) nude. Than min nay thuong c¢6 ham
luong chét khoang 16n hon 30 %, theo trong luong (khoang 15 % theo thé tich) va ham
lwong @6 4m 16n hon 30 % theo trong lugng. Ching thuong dugc coi la nguy hiém cho
mdi treong.

V& thach thirc thuc té trong nganh cong nghiép than 1a d6t chay than véi cic
thanh phan chat khoéng tao thanh tro dién hinh. Cé4c thanh phan nay 1a ngudn gdc chinh
cua cac khi thai ddc hai nhét, nhu SOy, va gidm gia tri nang luong va hiéu qua truyén
nhiét. Viéc loai b6 hodc phén tach cic thanh phan chét khoéng dang rén tir cac thanh
phan hydrocacbon dang ran s& cho phép ché bién ra san phdm than d6t chay sach hon
va s& 1a mot tién bd dang ké trong linh vuc ning lugng. Thanh phan hydrocacbon dang
rn vé co ban 1a tinh khiét ctia than cing c¢6 thé hitu dung trong céc tng dung hoa hoc,
cong nghiép, va ning lugng ma trude ddy khong phu hop voi than da dang ran khi né &
trang thai than da va céc hat than.

Do sé 1a mot thanh tyu trong linh vuc nay dé d& xuét cac phuong phap thu dugc
cac hat hydrocacbon dang ran c6 ngudn gde tir than ma vé co ban khong c6 chit khoang

cd nguon goc tur than.

Ban chét k§ thuit ciia sang ché

Than dang rin co trong tu nhién la vat liéu dang ran compozit bao gém chét chira
cacbon hiru co dang rin va chét khoang vo co dang ran phan tan qua 16p chét chira
cacbon. Nué6c va cac chat 1ong dé bay hoi ciing c6 thé c6 mit trong than. Do d9, cac hat
dang rén c6 ngudn gdc tir than bao gdm chit ¢6 chita cacbon dang ran c6 ngudn gbc tir
than va chit khoang dang rin c6 ngudn gdc tir than. Séng ché @& cap dén cac phuong
phép va hé phan tach cac hat chit khoang dang ran c6 ngudn gdc tir than tir chét chua
cacbon dang rén dé tao ra cac hat hydrocacbon dang ran ¢6 ngudn gde tir than ma vé co
ban khong c6 chat khoang vbn co.

Nhu duoc st dung ¢ day, cac chit rén c6 ngudn gbc tir than bao gbm cac hat roi
rac ma c6 thé bat ngudn tir ngudn than bét ky. Chiing bao gbm, nhung khong gi6i han
&, cac hat chira cacbon cé nguén géc tr than roi rac, cac hat chat khoang phi
hydrocacbon i rac, cac hat két tu ¢6 ngudn gbc tir than bao gdm chét chtra cacbon dang

rdn va céc hat chit khoang, céac hat hop chét c6 ngudn gbc tir than bao gdm chét chira
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cacbon dang ran va c4c pha chit khoang, tit ca c6 thé bét ngudn tir ngudn than da xt ly
hosic chua xir 1y bét ky. Céc hat hop chét ¢6 ngudn gdc tir than ciing duge goi & day la
“than compozit.”

Nhu duge st dung & ddy, cac hat hydrocacbon dang ran c6 ngudn gde tir than
bao gém c4c hat c6 chira cacbon ngudn gbc tir than dang rén 10 rac, thu dugc tir ngudn
than bat ky, ma vé co ban khong ¢6 chat khoang vbn c6. Céc ngudn than c¢6 thé bao
gém, nhung khong bi gidi han &, than khai thac, phé thai tir than, than tho, than tho nang
cép, chét thai tir than tlr quy trinh x@ 1y than, phé thai tir than trong cac bé bun, dap vo
hodc nghién than khai thac.

Nhu duoc st dung & ddy, chit khoang dang rin c6 ngudn gdc tir than bao gdbm
c4c hat khoang phi hydrocacbon dang rén rdi rac thu duge tir ngudn than bat ky. Cac
ngudn than c6 thé bao gdm, nhung khong bi gidi han &, chét khoang thu dugc tir than
khai thac, chét thai tir than, than tho, than thd nang cip, phé thai tir than tir qua trinh xr
ly than, phé thai tir than trong cac bé bun, dap v& hodc nghién than khai thac.

Nhu duge str dung & diy, cac hat hydrocacbon dang rén c6 ngudn gdc tir than vé
co ban khong c6 céc hat chét khoang vén c6 hodc duge mang theo. Trong mdt phuong
an, cac hat hydrocacbon dang ran ¢6 ngudn gdc tir than bao g0m cic hat roi rac cia chét
chira cacbon ¢6 ngudn gbc tir than c6 ¢& hat nhé hon khoang 20 um. Trong phuong an
khéc, cac hat roi rac cua chit chira cacbon c6 ngudn gbc tir than c6 ¢& hat nhd hon
khoang 10 pm. Cac hat cua chét chtta cacbon ¢6 ngudn gdc tir than c6 thé c¢6 ¢ hat
trung binh nim trong khoang tr 1 um dén 4 um. Céc hat clia chét chira cacbon c6 ngudn
gdc tir than dugc nghién t&i ¢ gin gidng kich ¢& ctia chét khoang c6 ngudn gbc tir than
vbn c6 trong ngudn than dé giai phong céc hat chta chét khoang c6 ngudn gbc tir than
von ¢6 nhu cac hat ctia chét chira cacbon va cac hat ctia chét khoang la c4c hat dang ran
roi rac. Pugc chia tach, riéng biét, hodc khong li€n két, cac hat chtra cacbon ¢ nguén
gdc tir than dugc chia tir cac hat chira chét khoang c¢6 ngudn gbc tir than dé tao ra céc
hat chtra cacbon co nguén géc tir than vé co ban tinh khiét hodc, nhu duoc st dung &
déy, cac hat hydrocacbon dang ran c6 ngudn gdc tir than. Béi vi cac gioi han lién quan
dén cac quy trinh dé phan tdch cac hat chira cacbon c6 ngudn gde tir than rdi rac tir céc
hat chira chat khodng c6 ngudn gdc tlr than roi rac, ¢6 thé c6 mot luong nhoé clia cac hat

chtta chit khoang c6 ngudn gbc tir than rdi rac duy tri khong duge phan chia tir cic hat
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chira cacbon c¢6 ngudn gdc tir than rodi rac. Thuong nhé hon 1,5 % trong luong cac hat
chtra chat khodng c6 ngudn gdc tir than roi rac khong duge phan tach tr cac hat chia
cacbon ¢6 ngudn gdc tir than. Do céc quy trinh phan tach cai thién dugc phat trién, nén
luong cac hat chua chét khoang c6 ngudn gbc tir than duy tri khong phan tach tir cac hat
chtra chét khoang c6 ngudn gbc tir than s& giam. Cac hat chira cacbon c6 ngudn gde tir
than vé co ban tinh khiét nay duoc goi ¢ day 1a hydrocacbon dang ran c¢6 ngudn goc tir
than. Béi vi cac hat hydrocacbon dang rén c6 ngudn gbe tir than vé co ban khong c6
chét khoang v6n c6 hodc duge mang theo, hydrocacbon dang rdn c6 ngudn gbc tir than
khong phai 12 than compozit. Nhu dugc sir dung & déy, thuat ngir “cac hat roi rac” hodc
“cac hat dang rén roi rac” nghia 1a cac hat dang ran ma dugc phan tach, riéng biét, hodc
khong lién két.

Trong mot sd phuong an khong gidi han, c6 thé nho hon 1 % trong luong clia cac
hat chira chat khoang c6 ngudn gde tir than roi rac duy tri khong bi phan tach tir cac hat
ctia chét chira cacbon c¢6 ngudn gbc tir than. Trong mot s6 phuong 4n khong gi6i han,
¢6 thé nho hon 0,7 % trong luong céc hat chira chit khoang c6 ngudn gbc tir than riéng
biét duy tri khong bi phan tach tir cac hat cla chét chira cacbon ¢6 ngudn gdc tir than.

C4c hat cta chét chira cacbon ¢6 ngudn gbc tir than c6 thé c6 mit trong banh loc
bao gdm céc hat cua chét chira cacbon ¢6 ngudn gdc tir than va hydrocacbon dang long.
Céc vi du khong gi6i han vé hydrocacbon dang long bao gbm dau hoa, dau diezen, dau
mazut, va dau tho.

Céc hat hydrocacbon dang rdn ¢6 ngudn gdc tlr than c6 thé duoc st dung trong
mot loat cac tmg dung khéac nhau. Trong mot phurong én, cdc hat cua chét chira cacbon
¢6 ngudn gbc tir than duge pha tron véi nhién liéu hydrocacbon dé tao thanh ngudn
nhién liéu hydrocacbon hai pha. Nhién liéu hydrocacbon ¢ thé & dang 16ng 16ng hodc
dang khi. Trong phuong an khéc, cac hat cua chit chira cacbon ¢6 ngudn gbc tir than
dugc pha tron voi nude dé tao thanh ngudn nhién li¢u dang 16ng hai pha.

Céac phuong phap thu dugc cac hat hydrocacbon dang rdn c6 ngudn gbc tir than
duoc boc 10 & day. Trong mdt phuwong phap khong gidi han, cac chét rén c6 ngudn gdc
tir than bao gdm c4c hat rdi rac cua compozit ¢6 ngudn gdc tir than duge chu thanh tir
16p chat chira cacbon dang rén va chat khoang von c6 trong 16p chét chia cacbon duge

phén tach tr c4c hat roi rac cua chét khoang c6 ngudn gbc tir than st dung trong tuyén
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ndi bot. Cac vi du khong gi6i han ciia cac k§ thuat phan tach tuyén nodi bot hitu dung
dwoc boc 16 trong don sang ché My s& 14/495.657, dugc cong bd 1a cong bd sang ché
s6 US 2016/0082446 A1, ma viéc boc 10 duge két hop & day bang cach tham khao.

Chét luong va céac dic tinh cua ngudn bun chira nuée duge st dung trong tuyén
ndi bot 4nh huéng dén bot than dwgc tao ra. Trong mdt phwong an khong gi6i han, bun
chtra nuéc clia cac chit rin co ngudn gbc tir than thu duge bao gdm cac hat roi rac cia
compozit ¢6 ngudn gdc tir than bao gdm 16p chat chira cacbon dang rdn va chit khoang
trong 16p chit chira cacbon, cac hat rdi rac cua chét khoang co nguén géc tr than, va
mot lugng nude. Bun chira nudce ¢ thé chtra 16n hon 25 % trong lugng cua cac hat dang
ran bao gf”)m cac hat roi rac cia compozit ¢ ngu@m géc tir than va céc hat roi rac cua
chét khoang c6 ngudn gbc tir than. Cac hat roi rac cua hop chét c6 ngudn gbc tir than va
céc hat roi rac ciia chat khoang c6 ngudn gdc tlr than cé ¢& hat nhé hon khoang 100 pm.

Céc hat cta hop chat c6 ngudn gbc tir than c6 thé dugc phan tach tir cc hat cua
chét khoang c6 ngudn gbc tir than qua phan tach tuyén ndi tao ra mot 16p bot than. Céc
bot than thudng chira nho hon 8 % trong lugng chét khoang c6 ngudn gdc tir than dua
trén trong luong chat khd. Trong mot sd phuong 4n, cac bot than chira nhé hon 5 %
trong lwong chét khoang c6 ngudn gbc tir than dwa trén trong luong chét kho. Trong céc
phuong an khéc, cac bot than chtra nho hon 2,5 % trong lugng chét khoang c¢6 ngudn
géc tir than dua trén trong lugng chét kho. Nude duge loai bé mot cach co hoc tir mot
phén cua cac bot than dé tao ra banh loc uét. K§ thuat phan tach chét rén/chét long co
hoc phit hop bat ky ¢6 thé dugc sir dung dé phan tach chit 16ng tir cac hat dang rin. Viéc
loc ép va loc chan khong 1a hai vi du khong gi6i han vé k¥ thuat loai bé chét long co
hoc maco thé dugc sr dung & day. Tét hon 13, banh loc w6t duge pha tron véi phﬁn khac
cua bot than dé tao thanh hon hop chira tr 45 dén 55 % trong luong cac chét ran.

Chét phén tan tdt hon 1a duoc thém vao hdn hop dé giam sy két tu hat va c6 thé
cho phép tuyén ndi sau do, néu mudn. Trong mdt phuong an khong gidi han, chét phan
tan 1a axit hitu co. Chat phén tan c6 thé 1a axit hitu co duoc chon tir axit polycarboxylic
va axit carboxylic no hodc khong no, mach vong hodc mach thing. Trong mot phwong
4n wu tién hién tai, cht phan tan 1a axit xitric. Chét phén tan t6t hon 14 e ché qua trinh

oxy héa 16p chat chira cacbon cuia cac hat compozit ¢6 ngudn goc tur than.
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Han hop c6 thé duge nghién dé tao thanh c4c hat rdi rac cua hydrocacbon dang
rdn ¢6 ngudn gdc tir than va céc hat roi rac cia chét khoang c6 ngudn gbc tir than ¢6 co
hat trung binh nam trong khoang tir 1 pm dén 8 um. Trong mdt phuong an khong gidi
han, h&n hop duoc nghién bing vt liéu gdm c6 kich thude nhé hon 5 mm.

Trong mot phuong an, hdn hop duge nghién dugc két hop véi hydrocacbon dang
16ng dé tao thanh huyén phui. Céc vi du khong gi6i han vé hydrocacbon dang 16ng bao
gdm dau diezen, diu hoa, ddu mazut, va dau thé. Huyén phu cé thé bao gdm it nhat 50
% trong lugng céc hat dang ran d6i voi hydrocacbon dang 16ng. Nuge chira chat khoang
c6 ngudn gdc tir than hut nude lo limg la ddc hon va dugc thdo ra phia dudi.
Hydrocacbon dang 1ong chira hydrocacbon dang ran lo limg 14 dc hon va ndi phia trén.
Khi lugng nudc duge rut hét, hydrocacbon dang long du va nuée con lai bét ky duogc
loai bo qua quy trinh phén tach chét rdn/chét 1ong co hoc, nhu loc ép, dé tao ra banh loc
hydrocacbon bao gdm cac hat ctia hydrocacbon dang ran c6 ngudn gbc tir than va
hydrocacbon dang long. Banh loc ¢6 thé bao gdm nho hon 2% trong lugng chat khoang
¢6 ngudn gdc tir than dya trén trong lugng chat kho. Trong phwong an khac, banh loc
hydrocacbon c¢6 thé bao gdm nho hon 1 % trong lugng chét khoang c6 ngudn gdc tir
than dua trén trong luong chit kho. Loc ép va loc chan khong 12 hai vi du khong gidi
han vé cac k¥ thuat phan tich chét ran/chéat 1ong co hoc ma ¢6 thé duoc st dung phan
tach cac chit 1ong tir cdc hat dang ran.

Banh loc hydrocacbon c¢6 thé duge st dung trong nhiéu tng dung cong nghiép,
héa hoc, va ning luong khac nhau. Trong mét phuong an khong gidi han, banh loc
hydrocacbon ¢6 thé duoc tron véi nhién liéu hydrocacbon dang long dé tao thanh ngudn
nhién liéu hydrocacbon hai pha.

Trong phuong 4n khac, hdn hop dugce nghién dugc dwa vao quy trinh phén tach
tuyén ndi bot 1an hai @8 tach céac hat dugc nghién cta hydrocacbon dang rdn c¢6 ngudn
gdc tir than tir céc hat clia chét khoang c¢6 ngudn gbc tir than. Bot hydrocacbon dang ran
¢6 nguodn gdc tir than (CDSH- Coal-derived solid hydrocacbon) dugc sén xuét chira nho
hon 2% trong lugng chét khoang c6 ngudn gdc tir than dua trén trong lugng chét kho.
Trong mot phuong an, nude duge loai bd mot cach co hoc tur bot CDSH dé tao ra banh
loc CDSH uét, chira cac hat hydrocacbon dang ran c6 ngudn gdc tlr than phi hop véi st

dung trong huyén phu nhién liéu trong nude.
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Trong phuong 4n khéc, banh loc CDSH uét, chira cdc hat hydrocacbon dang ran
¢6 ngudn gdc tir than duge sdy kho dé san xuét bot CDSH kho. Bot hydrocacbon dang
rn c6 ngudn gdc tir than nay c6 thé dugc str dung lam nguyén liéu vao cac tmg dung va
quy trinh trong cdng nghiép, héa hoc va nang luong. Bt CDSH kho ¢ thé duoc phun
truc tiép vao budng dot 1am ngudn nhién liéu. Bot CDSH kho ¢6 thé dugc lo ling trong
khong khi hodc nhién liéu khi lam ngudn nhién liéu hai pha.

Trong phuong phap da bdc 1 khac @2 thu dugc cac hat hydrocacbon dang ran c6
ngudn gdc tir than, bun chira nude cla cac chét rdn c6 ngudn gbc tir than dugc thu bao
g0m céc hat rdi rac cia compozit c6 ngudn gde tir than dugce céu thanh boi 16p chét chia
cacbon dang rin va chét khoang vén c6 trong 16p chét chtra cacbon, céc hat rdi rac cla
chit khoang c¢6 ngudn gbc tir than, va mot lugng nude. Bun chira nudce clia cac chét ran
¢6 ngudn gdc tir than, & khodng 50 % trong lugng cac chit rin, dugc nghién nhé hon 20
micromet v6i c& hat trung binh nam trong khoang tir 2 micromet dén 4 micromet. Chat
phan tan tot hon 14 dugc thém vao bun chira nude trude khi nghién dé giam su két tu hat
va cho phép tuyén ndi bot sau d6. Trong mot phuong an khong gidi han, hdn hop duoc
nghién bang phuong tién bang gbém c6 kich thuéc nhé hon 5 mm. Hén hop bun duoc
dua vao buéng tuyén ndi bot. Bot dugc tao ra sau dé dugc tuyén ndi mot 14n nira trong
bude tuyén ndi 1an hai. Viéc tuyén ndi 1an hai loai bo phan 16n tat ca chét khoang ¢6
ngudn gdc tir than ndi tu do sao cho bot th hai chira rét it chat khoang c6 ngudn gbc tir
than tu do. B4i vi bot thit hai chira hydrocacbon dang ran c6 ngudn gdc tir than (CDSH),
dugc goi 1a bot CDSH.

Tuy ¥ 13, hdn hop duge nghién dugc dua vao mdt quy trinh phan tach tuyén ndi
dé tach cac hat nghién cta hydrocacbon dang ran ¢6 ngudn gdc tir than tir cac hat cua
chét khoang c6 ngudn gbc tir than. Trong trudng hop nay, ham lugng céc chét rn chit
khoéang c6 ngudn gdc tir than trong khéi bot c6 thé duge pha lodng lién tuc dén nho hon
4 % trong luong céc chét rin 2 t8i thidu chét khoang c6 ngudn gdc tir than tu do ¢6 sin
dé dua vao trong bot CDSH dugc san xuit. Ham luong chat khoang c6 ngudn gdc tir
than cia bot 1a nhé hon 1,5 % trong luong dya trén trong lugng chit kho. Hon nita, nude
rira ngugc dong co thé nho giot qua bot CDSH. Bot CDSH véi nuéc rira ngugc dong ¢6
thé nho hon 0,5 % trong lugng céc hat chtra chét khoang c6 ngudn gbc tir than dua trén

trong lwong chat kho.
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Nude c6 thé tuy y dugc loai bd mdt cach co hoc tir bot CDSH dé tao ra banh loc
CDSH w6t bang cach str dung k¥ thuét phan tach chét rin/chit 1ong co hoc phit hgp, nhur
dugc dé cap & trén.

Banh loc u6t ¢é thé duoc pha trdn véi nude dé tao thanh nhién lidu dang 16ng hai
pha.

Banh loc w6t c6 thé dugc siy kho dé tao bot hydrocacbon dang ran ¢6 ngudn goc
tir than kho. Bot CDSH ¢6 thé duge pha tron cing va duge tao huyén phu trong nhién
liéu hydrocacbon dé tao thanh ngudn nhién liéu hydrocacbon hai pha. Nhién liéu
hydrocacbon ¢6 thé 1a & dang khi, nhu khi ty nhién, metan, propan, butan, hodc nhién
liéu hydrocacbon dang khi khac. Céc hat hydrocacbon dang ran c6 ngudn gde tir than da
kho c6 thé duoc pha tron cing va duge tao huyén phu trohg khong khi dé tao thanh
nhién liéu dang khi hai pha.

Thay vi loai bé nuéc mot cach co hoc tir bot CDSH, no ¢6 thé duoc két hop véi
hydrocacbon dang long dé tao thanh huyén phu, nhu dugc mo ta trén. Cac vi du khong
giéi han vé hydrocacbon dang 1ong bao gdm déau diezen, diu hoa, diu mazut, va dau
tho. Huyén phti ¢6 thé bao gdm it nhét 50 % trong luong cla cac hat dang ran dbi véi
hydrocacbon dang 16ng. Pha nudc chira chét khoang c6 ngudn gdc tir than hit nuée lo
limg 12 dac hon va dugc thoét ra phia dudi. Pha hydrocacbon dang 16ng chira CDSH lo
limg it ddc hon va lo lung phia trén. Khi lugng nuéc da dugc thao hét, hydrocacbon
dang 16ng thira va nudce con lai bét ky dugc loai bd thong qua quy trinh phéan tach chét
ran/chét long co hoc, nhu loc €p, dé tao ra banh loc hydrocacbon bao gém cac hat cua
hydrocacbon dang ran c6 ngudn goc tir than va hydrocacbon dang long. Banh loc
hydrocacbon ¢6 thé duge van chuyén nhu chit rén dé duoc st dung 1am ngudn nguyén
lidu trong cac tmg dung va quy trinh céng nghiép va héa hoc khac. Ngoai ra, nd ¢6 thé

duoc st dung dé san xuét cac nhién liéu dua trén hydrocacbon dang 16ng.

M ta vin tit cac hinh vé

Dé theo cach ma cac dau hiéu va vu diém néu trén va cac du hiéu va vu diém
khac cua sang ché dat dugc s& duge hiéu mét cach dé dang, phén mo ta cu thé hon cta
sang ché dugc mo ta ngén gon & trén s& dugc duara bang cach tham khao t¢i cdc phuong

4n mo ta cta ching dugc minh hoa trén cac hinh v& kém theo. Cén hiéu rang cac hinh
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v& nay chi mo ta cac phuong 4n ti€u bidu cua sang ché va do d6 khong duoc coi 1a gisi
han pham vi cta sang ché, sang ché s& duge mo ta va giai thich cu thé va chi tiét hon
thong qua viéc stt dung cac hinh v& keém theo trong do:

Fig. 114 luu d0 ctia quy trinh duge boc 10 @8 thu dugc bot hydrocacbon dang rin
¢ ngudn gbc tir than.

Fig. 2 1a luu dd cua quy trinh dugce boc 10 khac dé thu duoc bot hydrocacbon
dang ran c6 ngudn gdc tir than.

Fig.31aluu dd cua quy trinh dugc bdc 19 khéc nira dé thu duoc bot hydrocacbon
dang rén c6 ngudn gdc tir than.

Fig. 4 1a luu dd cua quy trinh dugc boc 10 dé thu dugc banh loc hydrocacbon
dang ran c6 ngudn gdc tir than.

Fig. 5 1a luu dd ctia quy trinh dugc boc 16 dé diéu ché nhién liéu nude va
hydrocacbon dang ran c¢6 ngudn gdc tir than.

Fig. 6 1a luu dd cua quy trinh dugc boc 10 s dung su Két tu hydrocacbon.

Fig. 7 1a luu dd ctia quy trinh dugce boc 16 @ thu duoc bot hydrocacbon dang rin
c¢6 ngudn gbe tir than kho.

Fig. 8 12 luu db lién quan dén cac quy trinh thu va st dung hydrocacbon dang ran
6 ngudn gdc tir than trong d6 tuyén ndi bot lan dAu xay ra truée khi nghién.

Fig. 9 12 luu d6 lién quan t6i cac quy trinh thu va sir dung hydrocacbon dang rin
c¢6 ngudn gde tir than trong d6 viéc nghién xay ra trudc khi tuyén ndi bot lan dau.

Fig. 10A-10E 1a c4c hinh anh SEM-BSI ciia cic hat than loai luyén kim cua via
than Appalachia Pocahontas v6i dudng kinh nam trong khoang 25 dén 100 pm.

Fig. 10F 1a hinh anh hién vi quang hoc cta cac hat than Appalachian Pocahont
trong d6 khoang céach tur tri sang phai 1a 380 pm.

Fig. 11A-11C la c4c hinh &nh SEM-BSI cua céc hat than loai luyén kim cua via
Uc v6i dudng kinh ndm trong khoang 50 dén 200 pm.

Fig. 11D la hinh anh hién vi quang hoc ctia cac hat than Uc trong d6 khoang céch
tur trai sang phai la 380 pm.

Fig. 12A 1a phd SEM-EDX cua chét khoang c& pht sa min bao gbm c4c hat than
¢6 hop phan nguyén t6 phu hop v6i thach anh (SiO2).

10
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Fig. 12B 12 phé SEM-EDX ciia chit khoang ¢& phit sa min khéc bao gom cac hat
than c6 hop phan nguyén t6 nhat quan voi loai dét sét khong nung (loai ilit-serixit cta
d4t sét). Su ¢6 mit cua clo (Cl) 1a do epoxy duoc st dung dé tAm mau.

Fig. 13A 1a hinh anh SEM-BSI cua céc hat than loai luyén kim cta via than
Appalachia Pocahontas véi cac duong kinh nhé hon 5 um.

Fig. 13B la hinh &nh SEM-BSI cua Fig. 13A dugce xtt ly voi phan mém phan tich
phan mong.

Fig. 14A 1a hinh anh SEM-BSI ctia cac hat than loai luyén kim cua via than Uc
véi cac duong kinh nho hon 5 um.

Fig. 14B 1 hinh anh SEM-BSI ciia Fig. 14A duge xi 1y v6i phan mém phén tich
phan méng.

Fig. 14C 1a hinh anh hién vi quang hoc cua céc hat than cla Uc trong d6 khoang
cach tur trai sang phai 1a 380 pm.

Mo ta chi tiét sang ché

Céac phuong an cua sang ché s& duoc d& hidu nhét bang cach tham khéo t6i cac
hinh vé&, trong d6 cac b phén gibng nhau duge chi dan xuyén sudt boi cac sb gidng
nhau. S& dé& dang dugc hiéu rang céc thanh phan ctia cac sdng ché, nhu duge minh hoa
va mod ta chung trong cac hinh v& & day, co thé duoc bd tri va thiét ké trong nhidu ciu
tric khac nhau. Do d6, phan mo ta chi tiét hon sau day vé cac phuong 4n cla sang ché
khong nham muc dich gi6i han pham vi ctia sang ché, nhu duoc yéu cu bao hd, ma chi
don thuan dai dién cho céc phuong an hién tai cua sang ché.

Mot khia canh cua sang ché dugc boc 19 d& cap dén cac phuong phap va hé phén
tach chat khoang c¢6 ngudn gbc tir than von ¢6 hodc duge mang theo trong than tir chét
chira cacbon dang rén dé tao ra cac hat hydrocacbon dang ran c¢6 ngudn gdc tlr than ma
vé co ban khong c6 chat khoang vbn c6. Didu nay tao didu kién hinh thanh cac hat roi
rac cua chit khodng c6 ngudn gde tir than va céc hat rdi rac cua chét chtra cacbon c6
ngudn gbc tir than.

Puogc chia tach, riéng biét, hodc khong lién két, cac hat chita cacbon c6 nguén
gbc tir than dugce phan tach tir cc hat chét khoang c6 ngudn gbc tir than dé tao ra cac

hat chtra cacbon c6 ngudn goc tir than vé co ban tinh khiét.

11
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Vi du thwc hién sang ché

Céac vi du khdng gidi han duéi ddy duoc néu ra d minh hoa mét sé phuong 4n
lién quan dén cac hat hydrocacbon dang rdn c6 ngudn goc tir than va cac phuong phap
lién quan dugc boc 19. Can hiéu ring cac vi du nay 1a khong bao ham toan dién hodc
cling khong bao ham moi khia canh cua nhiéu loai phuong an ma cé thé duoc thue hién
theo sang ché duoc boc 19 hién tai.

Vidul

Nhu duge minh hoa trong Fig. 1, dd thu dugce bun chira nudce cua cac chét rn ¢6
ngudn gdc tir than, ma c6 thé bat ngudn tir ngudn than bét ky. Bun chtra nudc chia céc
hat roi rac cia than compozit dugce cAu thanh béi 16p chét chira cacbon dang ran va chit
khoang vén c6 trong 16p chit chtra cacbon, cac hat roi rac cia chét khoang c6 ngudn
gbc tir than, va mdt lugng nude. Bun chua gin nim muoi phan trim trong lugng (%
trong luong) céc hat dang rén duge dua vao may tron cit cao.

Bun sau d6 duogc thoat ra qua mang ludi 300 micromet (um) trén sang quay.
Dong nudc ngam tir mang ludi 300 pm dugce dAn vao budng tuyén ndi bot than noi ma
céac hat cua than compozit dugc phén tach tir cac hat cua chét khoang c6 ngudn gbc tir
than bang cach phan tich tuyén ndi. Cac hat than compozit kém theo cac bot min trong
vung bot nude, thuong duoc goi la bun cua budng tuyén ndi. Luc ndi ciia bong béng
nang bong bong va hat than compozit 1én phia trén cua budng tuyén ndi ma duge goi la
dong bong bong nudec. O dong bong béng nudec, cc hat nhd két lai thanh bong béng 16n
hon dang bot than. Céc hat than compozit dinh chit vao cac bong bong két tu trong cac
bot than. Céc bot than dugc tao thanh & ving trén cia budng tuyén ndi phia trén bin &
dong bong bong nude. Céac hat chira chit khoang c6 ngudn gdc tir than duge duy tri
trong bun ¢ ving dudi cua budng tuyén noi than tir khi chiing hut nude. Do cang nhiéu
bong béng chira day than lan rong dong bong bong nude va két tu thanh bot than, luc
hudng 1én cla cac bong bong chira dly than dang dén da day cac bot 1én va qua phia
trén ctia budng tuyén ndi noi ma né duge thu thap dé xur 1y tiép.

Trong mdt phuong &n, bot than bao g6m khoang 4,5 % trong lugng chét ran céac
hat chira chat khodng c6 ngudn gdc tir than dua trén trong lugng chét kho. Trong phuong

4n khéc, bot than bao gébm khoang 8 % trong lugng chit rén c4c hat chtra chit khoang

12
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¢6 ngudn gdc tir than dya trén trong luong chit kho. Khoang nay phu thudc vao chét
luong cua phé thai tir than ban dau.

Bot than sau d6 dugc di qua may nghién dé giam c& hat ctia n6. Cd hat trung binh
ctia cac hat than compozit thoat ra tir may nghién c6 thé duoc xac dinh dua trén ¢ hat
di vao, ham luong cac chit ran cua bot than di vao, thoi gian cu tr cta céc bot than
trong may nghién, va c& trung binh dugc sir dung trong may nghién.

Bot than dugc nghién sau d6 lai duoc ndi 1én. Quy trinh nghién giai phong chét
khoang c6 ngudn gdc tlr than duge mang theo trong cic hat 16n than compozit. Viéc
tuyén ndi bot than dugc nghién ma trudc dé6 duoc tuyén ndi tao ra ham lugng chét
khoang ¢6 ngudn gbc tir than thip hon so véi da thu dugc tix tuyén ndi 1an thi nhat & c&
hat 16n hon. Sau khi nghién va tuyén ndi 1an hai, bot chira hydrocacbon dang ran c6
nguén géc tir than (CDSH) va dugce goi 13, bot CDSH. Trong vi du nay, bot CDSH lan
luot chra tir 0,47 % trong luong dén 1,42 % trong luong céac hat chira chat khoang c6
ngudn gde tir than dya trén trong lugng chét kho khi ¢& hat ¢ nho hon 20 micromet véi
¢d hat trung binh ttr 2 dén 4 micromet. Nhin chung, bot CDSH tur tuyén ndi lan hai chira
tir 75 % trong lugng dén 50 % trong luong dd 4m va ham luong hat chit khoang c6
nguén géc tir than tir 0,5 % trong luong dén 1,5 % trong lugng dua trén trong lugng chét
kho.

Céc hat dang rin trong bot CDSH cua tuyén ndi 14n hai chtra nhd hon 1,5 % trong
luong céc hat chtra chét khoang c6 ngudn gbc tir than roi rac, chira nho hon 1 % trong
lurong céac hat chira chit khoang c6 ngudn gdc tir than rdi rac, va chira nho hon 0,5 %
trong lugng cac hat chira chét khoang c6 ngudn gdc tir than rdi rac duge coi 1a vat liéu
m&i ngoai nguyén liéu than compozit ¢6 trong twr nhién thu duge ra, boi vi chét khoang
dugc loai bd phén 16n qua qua trinh 1am sach hodc tinh ché. Vit liéu hydrocacbon méi
nay dugc goi ¢ ddy la hydrocacbon dang ran ¢6 ngudn gbc tir than (CDSH). Nhu s&
duoc thé hién sau véi dir liéu SEM, cac hat CDSH roi tlr céc hat chira chét khoang c6
ngudn gbc tir than. Chét khoang duy tri 1a khong con von ¢6 hoic duge mang theo trong
hat than compozit. CDSH 1a vat liéu m&i cta cc hat roi rac cua vét licu chra cacbon

thu dwoc tr than khong c6 bat ky chat khoang von ¢6 hodc dugc mang theo.
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Vidu2

La su thay thé quy trinh dugc mo ta trong vi du 1, va nhu duge minh hoa trén
Fig. 2, trudce khi tuyén ndi 1an thir nhat, toan by bun chtra nude clia cac chét ran c6 ngudn
géc tu than, & khoang 50 % trong lugng cac chét rin, dugc nghién dén nho hon 20
micromet v6i ¢& hat trung binh nim trong khoang tr 2 micromet dén 4 micromet. Bun
nghién nay sau do duoc dan vao buéng tuyén n6i. Bot duge tao ra sau d6 dugc ndi thém
1in nita trong budc tuyén ndi 1An hai, twong tu vi du 1. Tuyén ndi 1an thir nhat d4 loai bé
bun ctia chéat khoang c¢6 ngudn gbc tir than ty do. Tuy nhién, mot sb chat khoang c¢6
ngudn gdc tir than ty do duge truyén qua bot thir nhét trong nude d6. Ly do cho didu
nay la ngudn nude trong bot 1a nude trong bun cia budng tuyén ndi. Bun ciia budng
tuyén ndi ciing chtra chat khoang c6 ngudn gdc tir than wa nudce trong dang huyén ph.
Vi nuge duge bao gdm trong pha bot, nén chit khoang c6 ngudn gdc tir than trong nude
d6. Tuyén ndi 1an hai nhim loai bé phin 16n tit ca chét khoang c6 ngudn gdc tir than
ndi tw do ma bot thtr hai dugc chira rat it chat khoang c6 ngudn gbc tir than tu do.

Trong vi du nay, tit cA cic hat nham tuyén ndi bot dugc nghién nhé hon 20
micromet. Blin v6i tit ca cac hat nhé hon 20 micromet dugc tuyén ndi dé tao ra bot thi
nhét. Bot thir nhit c6 qua nhidu chét khoang c6 ngudn gbc tir than (tir khoang 8 dén 10
% trong lugng), vi vay bot thir nhét sau dé 1ap trc duogc tuyén ndi lai dé tao ra bot thir
hai ma phan 16n chét khoéng c6 ngudn gbc tir than dugc giai phong tu do. Bot thir hai
da chira hydrocacbon dang ran c6 ngudn gdc tir than (CDSH) va duge goi 1a, bot CDSH.
Bot CDSH lan luot chira tir 0,49 % trong lugng dén 1,48 % trong luong cac hat chira
chét khoang c6 ngudn gdc tir than dya trén trong luong chét kho khi ¢& hat nhé hon 20
micromet, vGi ¢& hat trung binh tur 2 dén 4 micromet.

Nhu dugce trinh bay trong vi du nay, cac hat hydrocacbon dang rin c6 ngudn gbc
tir than c6 thé dugc san xuét boi nghién bun chira nude 1an tha nhét cta cac chit rin c6
ngudn gdc tir than ma tAt ca cac hat 1a nho hon 20 micromet v6i ¢& hat trung binh nim
trong khoang 2 micromet dén 4 micromet, va sau d6 tuyén ndi bun dugc nghién dé tao
ra bot than. Céac bot than sau d6 duogc tuyén ndi dé tao ra bot CDSH bao g&”)m
hydrocacbon dang réan c6 ngudn goe tir than.

Se& duogc danh gid cao rang su khac nhau co ban gitra vi du 1 (Fig. 1) va vi du 2

(Fig. 2) 1a liéu viéc nghién xay ra truéc hay sau budc tuyén ndi bot.
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Vidu3

La su thay thé cho quy trinh duge md ta trong vi du 1 va 2, va nhu dugc minh
hoa trén Fig. 3, trude khi tuyén ndi 14n thir nhét, toan bd bun chita nude cla cac chét rin
6 ngudn gdc tir than duge nghién dén nhoé hon 10 micromet v6i ¢& trung binh khodng
2 micromet. Bun dugc nghién nay sau d6 dugc din vao budng tuyén ndi. Trong trudng
hop nay, ham lugng cac chét ran trong bun lién tuc dugc pha lodng dén nho hon 4 %
trong luong cht rén dé tbi thidu chit khoang c6 ngudn gdc tir than ty do ¢d san cho sy
cudn theo trong bot dugc san xuat. Ham luong chét khoang c6 ngudn gdc tir than cia
bot 12 1,08 % trong lugng dua trén trong luong chit kho. Hon nita, dong nudce rira nguoc
duoc chay nho giot qua bot CDSH. Bot CDSH véi dong nude rira nguge chira 0,46 %
trong luwgng cac hat chira chét khoang c6 ngudn gdc tir than dua trén trong luong chét
kho.

Trong vi du nay, hydrocacbon dang ran c6 ngudn gdc tir than ¢6 thé duoc san
xuét bang cach trude tién nghién bin sao cho tAt ca cac hat déu nho hon 10 micromet
v6i ¢& trung binh khoang 2 micromet. Bing cach duy tri cac diéu kién thich hgp trong
qua trinh tuyén noi, bun dugc ndi, va khong can c6 quy trinh tuyén ndi tiép theo ctia bot
dé san xuit bot CDSH chtta hydrocacbon dang rin c6 ngudn gde tir than. Bot CDSH
chtra nuéc va cac hat hydrocacbon dang ran c6 ngudn goc tir than 12 mot hé hai pha c6
thé bom duoc.

Vidu4

D& cap dén Fig. 4, bot CDSH chira cac hat hydrocacbon dang ran c6 ngudn gbc
tr than, nhu dugce san XuAt trong vi du 1-3 bén trén, dugc tdch nuwde mot cach co hoc su
dung may loc ép dé san xuit banh loc CDSH nuéc. Banh loc CDSH nuéce ¢6 ham luong
d6 4m nam trong khoang 35 % trong lugng dén 45 % trong lwgng. Banh loc CDSH nuée
1a hé hai pha bao gdm cac hat hydrocacbon dang rén ¢6 ngudn gbc tir than va nuéce dang
long. Banh loc CDSH nudce ¢6 thé duoc stir dung lam nguyén liéu dau vao cho cac quy
trinh khac bao gdm ca quy trinh ép hat, nude dya trén cac nguyén liéu dang long, lam
bot kho hydrocacbon dang rén c6 ngudn gdc tir than.

Vidu5

bé cap dén Fig. 5, nhién liéu than trong nudc la tén dugc néu cho hdn hop cla

cac hat than va nudc c6 thé dugc bom va tiéu thy lam nhién li¢u méc du viéc chira mot
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lrong nude dang ké trong ngudn nhién liéu 12 trai v6i mong doi. Néu c6 du cac hat than
¢6 ¢& ma cho phép bun dugc bom, va néu may ddt thich hop duge s dung, thi nhién
liéu than trong nudc ¢ thé duoc dbt. Nuée co anh hudng tiéu cuc dén ham lugng nhiét
boi vi mot phén nang lugng cua than duge tiéu thu theo sy bay hoi ctia nude. Do do,
ham luwong nude cang thp trong khi van duy tri su lo limg 6n dinh cta c4c hat, thi ham
lwong nang lugng ctia nhién ligu than trong nudce cang cao. Cac ham lugng d6 4m thuong
nam trong khoang tir 40 dén 55 % trong lwong nude. Ham luong chit khoang c6 ngudn
gbc tir than cta nhién liéu than trong nuéc da biét thuong 1a 10 % trong lugng hodc
nhiéu hon, do d6 1a ham luong chét khoang c6 ngudn gdc tir than chuén cta cac hat than
duoc str dung.

Tuong tu, nhién li¢u hai pha co6 thé bom dugc méi bao gdbm nude dang 16ng va
hydrocacbon dang rdn c6 ngudn gbc tir than duogc tao ra. Tét ca cac hat hydrocacbon
dang rén c6 ngudn gbc tir than déu c6 dudng kinh nhd hon 20 micromet véi c& hat trung
binh 12 4 micromet. Chéat phén tan dugc st dung dé gilt cac hat & dang huyén phu va
giam thidu d6 nhét cua huyén phi. Ham lugng d6 4m nam trong khoang ttr 38 % trong
luong do 4m dén 55 % trong lugng dd 4m thy thudc vao do nhét mong mudn. Cac vi du
khong gidi han vé chét phan tin ma c6 thé duogc st dung dé lam cho nhién liéu c6 thé
bom duoc, 6n dinh bao gdbm nudc dang 1ong va cac hat hydrocacbon dang ran c6 ngudn
gbc tir than duge phén tan bao gdm cac axit hitu co, vi du axit xitric, polyete, vi du oxit
polyetylen, va lignosulfonat. Chét phan tan dugc st dung & cac mirc tai nim trong
khoang 0,5 % trong luong dén 1 % trong luong.

Do ham lugng chat khodng c6 ngudn gdc tir than cua hydrocacbon dang ran c6
ngudn gbc tir than nho hon 1,5 % trong lugng, va trong mot s6 truong hop nhé hon 0,5
% trong lugng, dua trén trong lugng chit kho, khi nhién liéu c6 thé bom duoc bao gém
nudc va hydrocacbon dang rdn c¢6 nguodn gbc tir than dugc chéy trong budng ddt thich
hop, vi du buﬁ")ng dbt phun xung la mét vi dy, than dugc a6t chay hoan toan va tat ca
nudce déu bi bay hoi. Cac san pham cta quy trinh d6t chay gan nhu tat ca déula COz va
hoi nudce, véi cac luong nho SOx va NOx, phu thudc vao su ton tai ctia cac luong nhod

ctia luu huynh va nito trong céc hat hydrocacbon dang ran ¢6 ngudn gde tir than.
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Vidub6

Nhién liéu CDSH trong nudc co thé bom dugc bao gébm nudc va cic hat
hydrocacbon dang ran ¢o nguén géc tir than duoc lam tuong tu vi du 5, ngoai trur su
dong go6i hat dugce str dung dé loai trir hdm luong nudce cua nhién liéu CDSH trong nude
¢6 thé bom duoc, dn dinh. Su phan b theo hai phuong thire ctia cdc hat hydrocacbon
dang ran ¢ nguén géc tur than dugce st dung dé 1am nhién liéu c6 thé bom duoc. Theo
Iy thuyét déng g6i hat, hat hinh cAu c6 hinh dang ddng nhit s& chiém khoang 65 % thé
tich khong gian voi viée duy tri 35 % theo thé tich 1a khoang tréng hoic khoang khong
gian tu do. Khoang trong trong giita tht ca c4c hat nay co thé dugc chiém chd béi cac
hat nhé hon. Néu hat véi duéng kinh nhé hon it nhit 10 1dn dugc st dung, khoéng tréng
c¢6 thé duoc coi 1a khong gian tu do boi céc hat nho hon. Do d6, 65 % khoang trong tu
do ¢6 thé duoc lam ddy bing cac hat nhd hon. Do 35 % thé tich la khoang trong & giita
c4c hat va cac hat nhé hon ¢o thé chiém 65 % khong gian nay, 22 % thé tich (35%
khoéang tréng tir do * 65 % hé s6 ddy) dugc lam déy bang cac hat nho hon (it nhét dudong
kinh nhé hon 10 1an so véi cac hat 16n hon).

Trong hé theo hai phuong thic nay, 65 % thé tich 1a céc hat 16n hon, va 22 % thé
tich 1a cac hat nho hon. Do dd, 87 % thé tich ctia khoang khong gian tu do dugc 1am day
bang cac hat CDSH. Nudc (ndm trong khoang tir 15 % thé tich dén 25 % thé tich) va
chit phan tan (ndm trong khoang tir 0,5 % dén 1 %) dugc tron voi sy phan b theo hai
phuong thitc ctia cac hat hydrocacbon dang ran c¢6 ngudn gdc tir than @& san xuit nhién
liéu dang 186ng va, co6 thé bom dugc, 6n dinh bao gff)m nude va cac hat hydrocacbon dang
rén c6 ngudn gdc tir than v6i do nhét mong mudn.

Su phan bd theo hai phuong thire ctia hydrocacbon dang ran c6 ngudn gdc tir than
duoc st dung dé 1am nhién liéu dang 16ng hai pha c6 thé bom dugc bao gém nudc dang
16ng va céac hat hydrocacbon dang rén ¢6 ngudn gbc tir than véi ham lugng nude thap
hon hé véi chi mot ¢& hat. Ham luong 4o 4m nam khoang tlr 15 % thé tich dén 25 % thé
tich phu thudc vao d¢ nhét hudng toi.

Vidu7

Nhién liéu CDSH trong nudc co thé bom dugc bao gém nudc va cac hat
hydrocacbon dang rén c6 ngudn goc tir than duge lam twong tu vi du 5, ngoai trir su

dong goi hat dugce sir dung dé giam ham lugng nude cta nhién liéu CDSH trong nudc
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bom dugc, 6n dinh. Sy phan bd theo ba phurong thire ctia cac hat hydrocacbon dang ran
co nguén géc tir than va nude dugce st dung dé 1am nhién liéu bom. N6i mot cach khac,
ba ¢& hat riéng biét dugce sir dung d8 1am céc co hat phan bd theo ba phuong thirc cho
cac muc dich dong goi hat. Dua vao ly thuyét dong géi hat duge mo ta o trén, 65% thé
tich dwoc lam ddy bang cac hat 16n, 22 % thé tich (35 % khoéang trong tw do * 65 % hé
s6 day) dugc lam dAy bang cac hat trung binh (nhé hon 10 14n so voi cac hat 16n), va
8% thé tich (13% khoang tréng ty do * 65% hé sb ddy) duoc lam ddy bang cac hat nho
(dudng kinh nho hon it nhét 100 1n so véi cac céc hat 16n va dudng kinh nh6 hon it
nhét 10 14n so véi c4c hat trung binh).

Trong mot hé theo ba phuong thirc, nhién liéu c6 thé bom dugc bao gém nudc
va 65% thé tich 1 c4c hat 16n, 22% thé tich la cc hat trung binh, va 8% thé tich 1a céc
hat nho. Do do, 95 % thé tich cta khoang khong gian tv do dugc lam day bang
hydrocacbon dang rdn c6 ngudn gbc tir than. 5 % thé tich con lai 1a khoang tréng tu do.
Céc ¢& hat trung binh lan luot 12 10 micromet, 1 micromet, va 0,1 micromet. Nudce (7
% thé tich 1én t6i 12 % thé tich) va chét phan tin (ndm trong khoang tir 0,5 % trong
luong dén 1 % trong lugng) dugc tron véi sy phén bd theo ba phuong thirc cua cac hat
hydrocacbon dang rén ¢6 nguén géo tir than dé san xuét nhién liéu c6 thé bom dugc, 6n
dinh bao gdbm nudc va céc hat hydrocacbon dang rdn c6 ngudn gdc tir than v6i dd nhét
mong mudn va ham luong do 4m nhé hon 15 % thé tich nuéc.

Trong hé theo ba phuong thirc khéc, nhién li€u co thé bom dugc bao gém nudc
va su phan bd theo ba phuong thitc ciia cac hat dugc thuc hién trong do céac hat 16n la
c4c hat than compozit c¢6 ¢& hat trung binh 1a 100 micromet. Ham luong chét khoang c6
ngudn gbc tir than ctia céc hat nay 1a khoang 4,5 % trong lugng. C& hat trung binh cua
céc hat trung binh 13 khoang 10 micromet v6i ham luong chét khoang c6 ngudn gbc tir
than 1 0,9 % trong lugng. C& hat trung binh cia cac hat nho la khoang 1 micromet v&i
ham luong chét khoéang co nguén géc tir than 12 0,3 % trong lugng. Céc hat nho va trung
binh 14 hydrocacbon dang rén ¢6 ngudn gdc tir than béi vi chiing khong chira chét khoang
von ¢6 hodc duge mang theo va cac hat chira chét khoang c6 ngudn gbc tir than duy tri
khong bi phan tach tir hydrocacbon dang rén c6 ngudn gdc tir than c6 mit & nho hon 1%
trong lugng. Nude (7% thé tich 1én t&i 12% thé tich) va chit phan tén (ndm trong khoang

tir 0,5% trong lugng dén 1% trong lugng) dugc tron véi sy phan b6 theo ba phuong thirc
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cua cac hat dé san xuét nhién liéu c6 thé bom duoc, 4n dinh bao gém nudce, cac hat
hydrocacbon dang rén c6 ngudn gdc tir than va céc hat than compozit, véi 4o nh6t mong
mubn va him luong d6 4m nhé hon 15% thé tich nuéce. Dy 1a nhién liéu lai duoc pha
tron cac hat than compozit va cac hat hydrocacbon dang rdn c6 ngudn gbc tir than cling
nhau dé tao ra nhién liéu dang 16ng ¢ thé bom duoc, 6n dinh.

Su phan b theo ba phuong thirc ciia hydrocacbon dang rén c6 ngudn gbc tir than
dwoc stt dung dé tao ra nhién liéu dang long hai pha c6 thé bom duoc bao gdm nuéde
dang 16ng va céc hat hydrocacbon dang rén c6 ngudn gbc tir than v6i ham lugng nude
thép hon hé véi chi mot cd hat. Ham luong‘d(f) 4m nam trong khoang tir 7% thé tich dén
12% thé tich tiy thudc vao dd nhét hudng toi.

Vidu8

pé cap dén Fig. 6, budc két tu v6i hydrocacbon dang 1ong dugc tién hanh dé phén
tach CDSH tir nuc va chit khoang c6 ngudn gbc tir than sir dung cac hydrocacbon dang
1ong khac nhau. Céac chét 1ong khéac nhau dugc st dung trong vi du nay 1a dau hoa, dau
diezen, toluen, hexan, pentan, dau nhét dong co, va dau thuc vat. Sang ché khong bi gi6i
han & cé4c hydrocacbon dang long nay. Yéu ciu chinh cho budc két tu 1a hydrocacbon
dang long khong tron 14n v&i nuée vi vay hydrocacbon dang long va nudce s€ phén chia
thanh hai pha 16ng riéng biét sau khi tron. Ngoai ra, hydrocacbon dang 16ng t6t hon 14
¢6 ban chét ky nudc dé dua vao xt ly.

San phdm duoc nghién tir vi du 1, bot than (bot thtr nhat) tir vi du 2, san pham
duoc nghién tir vi du 3, va bot hydrocacbon dang rén c6 ngudn gdc tir than dugc san
xuat tir cac vi du 1, 2, hodc 3 duge sir dung lam nguyén li€u diu vao cta bude két tu.
Mot trong cac huyén pht hat dang ran va nudc duge tron voi hydrocacbon dang long,
vi du dau diezen, sao cho s& 16n hon 40% trong lugng cac chét rin céc hat hydrocacbon
dang ran c6 ngudn gbc tir than d6i voi hydrocacbon dang 10ng. Huyén phti hat dang ran
nuée duge tron k§ voi hydrocacbon dang 1ong. Trong mét phuong an khong gioi han,
mady trdn dugc su dung la dong may tdc do cao. May tron sau do dugc tat di. Hon hop
sau d6 dugc phan tach thanh pha chét khoang c6 ngudn gbc tlr than/nude ddc hon & dudi
va pha hydrocacbon dang ran c6 ngudn gbc tir than/hydrocacbon dang léng it dac hon &
trén. Hydrocacbon dang ran c6 ngudn gdc tir than tich tu lai qua sy twong tac ky nuée

trong pha ky nudgc it ddc hon & phia trén cta nudc. Chét khoang dugc giai phong trong
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huyén phu duy tri lo ling trong pha nuéce do céc twong tac ua nudc. Nude v6i chat
khoang lo ling trong pha phia dué6i dugc thao di. Lugng chét khoang c6 ngudn gbc tir
than duy tri khong phén tach tir hydrocacbon dang rin ¢6 ngudn gdc tir than trong vi du
nay dugc thé hién nam trong khoang tir 0,3% trong lugng dén 0,8% trong lwgng dua
trén trong lugng chét kho.

Dé tang tdc dd loai bé nude tir hydrocacbon dang 1éng va hydrocacbon dang ran
¢ ngudn gdc tlr than, may tach nude dau c6 thé duogc sir dung.

Bun ¢6 thé bom dugc hai pha méi duge tao ra sau budc két tu bao g@)m
hydrocacbon dang long va hydrocacbon dang ran c6 ngudn gdc tir than. Ham lugng chét
rén 12 16n hon 40 % trong luong chét rén.

Vidu9

P& cap dén Fig. 6, bun hai pha cia hydrocacbon dang léng va cac hat
hydrocacbon dang rén c6 ngudn gbc tir than tir vi dy 8 dugc bom vao mdy loc ép.
Hydrocacbon dang 16ng thira duoc loai bo dé san xuét banh loc bao gém hydrocacbon
dang 16ng va hydrocacbon dang rdn c6 ngudn gdc tir than. Banh lgc chira khoang tir 20
dén 30% trong luong hydrocacbon dang long. Trong cac vi du trong d6 nude khong
hoan toan dugc loai bo tir hydrocacbon dang 16ng va huyén phu hydrocacbon dang ran
6 ngudn gdc tir than da md ta trong vi du 8, nude da hoan toan dugce loai bo trong vi du
nay boi vi cac diu kién 4p suét cao trong méy loc ép uu tién tbng nudc wa nude tir sy
két tu ky nuéc ctia hydrocacbon dang long va hydrocacbon dang ran c¢6 ngudn gbe tir
than.

Banh loc 12 hé hai pha rén ctia hydrocacbon dang 1ong va hydrocacbon dang ran
¢6 ngudn gdc tir than. Nhu thé hién trén Fig. 6, n6 c6 thé duoc van chuyén nhu chat ran
@8 duoc st dung nhu nguyén liéu trong céc tng dung cong nghiép va quy trinh hoa hoc
khéc. Ngoai ra, no co thé duge sir dung dé san xuat cdc nhién liéu trén co s hydrocacbon
dang long, mot s6 dugc md ta trong cac vi du 10-13.

Vidu 10

Heé hai pha c6 thé bom duge cua hydrocacbon dang 16ng va hydrocacbon dang
rdn c¢6 ngudn goc tir than duge san xuét theo quy trinh két tu hydrocacbon cta vi du 8.

Hydrocacbon dang 16ng hién tai la 16n hon 40% thé tich.
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Ba ¢& hat khac nhau cta hydrocacbon dang ran c6 ngudn gdc tir than dugc san
xuét: ¢& trung binh 1a 10 micromet, ¢& trung binh 1a 1 micromet, va ¢& trung binh 13 0,1
micromet.

Su phén b theo hai phuong thirc ctia hydrocacbon dang rén c6 ngudn gbe tir than
duoc st dung d& lam nhién liéu dang léng hai pha c6 thé bom dugc bao gdm
hydrocacbon dang 16ng va céac hat hydrocacbon dang ran c6 ngudn gbc tir than véi ham
luong hydrocacbon dang long thap hon hé v6i chi mdt ¢& hat. Cac banh loc duoc san
xuét theo quy trinh ctia vi du 9 véi cac hat trung binh va 16n duge pha tron 14n luot cing
véi cac luong khoang 65% thé tich va 22% thé tich, d& san xuét huyén phu theo hai
phuong thtrc cua céc hat hydrocacbon co ngudn tir than trong hydrocacbon dang long.
Luong hydrocacbon dang long nam trong khoang 15% thé tich dén 22% thé tich tuy
thudc vao do nhét mong mubn cua nhién liéu c6 thé bom duoc.

Sy phan b theo ba phwong thitc cua hydrocacbon dang réan c6 ngudn goc tir than
duge st dung dé lam nhién liéu dang long hai pha c6 thé bom dugc bao gdm
hydrocacbon dang 16ng va céac hat hydrocacbon dang ran c6 ngudn gbc tir than véi ham
luong hydrocacbon dang long thap hon hé véi chi mot ¢d hat. Cac banh loc ctia cac hat
16m, cac hat trung binh, va cac hat nh6 dugc chuin bi. Céc banh nay duogc pha tron cling
nhau véi cac lugng khoang 65% thé tich c4c hat 16m, 22% thé tich cac hat trung binh, va
8% thé tich cac hat nhé dé san xuét huyén phu theo ba phuong thirc cua hydrocacbon
dang long va hydrocacbon cé ngudn gbc tir than. Sy phan b theo ba phuong thirc cua
hydrocacbon dang ran c6 ngudn gbc tir than duge st dung dé lam nhién liéu dang 16ng
hai pha c¢6 thé bom dugc bao gbm hydrocacbon dang long va cac hat hydrocacbon dang
rdn c6 ngudn gde tir than véi ham lugng hydrocacbon dang long thap hon hé véi chi mot
¢& hat. Ham lugng hydrocacbon dang long nam trong tir khoang 7% thé tich dén 12%
thé tich tiy thudc vao do nhét huéng t6i.

Vidu 11 _

Céc hat hydrocacbon dang ran c6 ngudn gde tir than dugce pha tron v6i etanol dé
tao ra nhiéu liéu dang l6ng hai pha ¢6 thé bom duoc. Su phén bd hat don, su phan b
hat theo hai phuong thitc, va su phan b theo ba phuong thire ¢6 thé duoc st dung tly
thudc vao do nhot hudng toi va luong cac hat dang ran hodc etanol dang 16ng mong

mudn boi nguodi ding cudi. Nhién liéu dang long hai pha bao gém etanol va cac
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hydrocacbon dang rin ¢6 ngudn gdc tir than 1a vi du cua sy pha tron nhién liéu thay thé
méi nhu etanol v6i cac hydrocacbon dang rin ¢6 ngudn gdc tir than dé giam sy tidu thu
clia etanol va 1am ting ham luong ning lugng cla nhién liéu dang 16ng. Cac nhién liéu
sinh hoc dang 16ng khac cling c6 thé dugc sir dung, nhu dau diezen sinh hoc.

Vidu 12

Hydrocacbon dang rin c¢6 ngudn gde tlr than duge pha tron v6i khi dét, cac dau
mazut nhu ddu héa hodc dau diezen, hodc cac dau mazut dan dung dé tao ra nhién liéu
dang 16ng hai pha c6 thé bom dugc. Sy phan bd hat don, sy phan b hat theo hai phuwong
thirc, va su phan b theo ba phuong thirc c6 thé duoc st dung phu thudc vao do nhét
huéng t6i va lugng cac hat dang ran hodc hydrocacbon dang long mong mudn boi ngudi
dung cudi. Nhién liéu dang 16ng hai pha c6 thé bom dugc moéi cua hydrocacbon dang
long va hydrocacbon dang ran c6 ngudn gdc tir than sé& c6 thé str dung nhu c4c cach thay
thé cho pha don turong tng cla chung trong cac tmg dung cong nghiép.

Vidu 13

Hydrocacbon dang rén c6 ngudn gbc tir than dugce tron voi dau tho dé tao ra
nhiéu liéu dang long hai pha c6 thé bom duoc. Su phan bd hat don, sy phan b6 hat theo
hai phuong thire, va su phin b theo ba phuong thirc ¢6 thé dugc str dung phu thude vao
dd nhét hudéng t6i va lugng céc hat dang rin hodc diu thd mong mudn béi ngudi dung
cudi. Nhién liéu dang 16ng hai pha c6 thé bom dugc méi cua du thd va hydrocacbon
dang rén c6 ngudn gde tir than c6 thé dugc sir dung 1a nguyén liéu d4u vao cho nha may
loc dau. Trong truong hop nay, chét dé bay hoi trong than duoc chiét xuét va tinh ché
cung vai cac phan chét 16ng khac nhau trong dau tho.

Vidu 14

Pé cap dén Fig. 7, banh loc CDSH trong nudc tr vi du 4 1a hé hai pha bao gdm
hydrocacbon dang rin c6 ngudn gdc tir than va nude dang 1ong. Banh loc nay dugce dan
vao may lam khd bot dé san xuit bot min ctia hydrocacbon dang rdn c6 ngudn goc tir
than. Bot min 1a hé pha don bao gﬁ“)m cac hat cua nhién liéu hydrocacbon dang ran c6
ngudn gbc tir than. Bot hydrocacbon dang ran c6 ngudn gdc tir than nay ¢6 thé duoc sir
dung nhu nguyén liéu dau vao cho cac quy trinh va tmg dung cong nghiép, va hoa hoc,
nang luong khac.

Vidu 15
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Hydrocacbon dang rén c6 ngudn goc tlr than dugce nghién min, dugc sén Xuét
theo quy trinh cua vi du 14, duogc dan truc tiép vao buéng dbt, nhu phén luc xung, qua
hé théng van chuyén bot, nhur may khoan. Nhién liéu bot day ddc cua hydrocacbon dang

rdn c6 ngudn gde tir than chay truc tiép. Nang lugng tao ra dugc sir dung dé 1am nong

may siy kho phan bon.
Vidu 16

Hydrocacbon dang rén c6 ngudn gbc tir than duge nghién min, dugc san Xuét
theo quy trinh cta vi du 14, dugc mang theo trong khong khi va dugc van chuyén trong
khong khi. Khong khi nay véi cac hat hydrocacbon dang ran c6 ngudn gdc tir than dugc
mang theo dugc dua truc tiép vao budng d6t nhu ndi hoi dé tao ra nhiét. Nang luong
trong nhiét sau d6 co thé duge st dung cho muc dich ma ndi hoi dugce thiét ké, 1a trao
dbi nhiét, sy kho, san xuét nang lugng, v.v. Trong phuong 4n nay, khong khi ma khong
c6 nang suit toa nhiét, bay gid c6 nang suét tda nhiét phu thudc vao lugng hydrocacbon
dang rin c6 ngudn gdc tir than duge mang theo.

Vidu 17

Hydrocacbon dang rén c6 ngudn gbc tlr than dugc nghién min, dugc san Xuét
theo quy trinh cua vi du 14, dugce hut chén khong trong budng chan khong dé loai bo tat
ca khong khi va chi dé lai phia sau cac hat dang ran cta hydrocacbon dang rén c6 ngudn
géc tur than. Buéng dugc lam déy lai bé‘mg khi tu nhién va dugc tao ap. Khi tu nhién
dugc giai phong tu budng duge tao &p, hydrocacbon dang rn c6 ngudn gbc tlr than dugce
mang theo trong khi ty nhién. Ham luong nhiét cia khi ty nhién ¢o thé duoc lam tang
dang ké boi % thé tich nho dugc mang theo ctia cac hydrocacbon dang ran c6 ngudn goc
tir than. Hé hai pha ctia khi ty nhién va hydrocacbon dang rdn c6 ngudn gbc tir than cung
cép ham lugng nhiét tang so v6i khi ty nhién riéng l¢ ¢6 thé dugc véan chuyén trong cling
cac duong dng trong @6 khi ty nhién hién dang duge van chuyén.

Fig. 8 la so d6 khdi lién quan t6i cac quy trinh thu dugc va st dung hydrocacbon
dang ran c6 ngudn gbc tir than trong d6 14n tuyén ndi bot ban dau xay ra trude khi nghién.
Hinh v& nay bao gdm cac thanh phan tir cac Fig. 1 va Fig. 4-7. Fig. 9 la so dd khbi lién
quan t6i cac quy trinh thu dugc va sir dung hydrocacbon dang rén ¢6 ngudn gdc tir than
trong do viéc nghién xay ra trude 14n tuyén néi ban dau. Hinh v& nay bao gdm céc thanh

phén tir cac Fig. 2-7.
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Vidu 18

Cac mat ct moéng dugc 1am bong cia cac hat than dugc tao ra. Céc hat than thu
dugc qua tuyén noi bot cia phé thai tir than. Hai mAu than dugce st dung: phé thai chia
than loai luyén kim ctia via than Appalachia Pocahontas va phé thai chira than loai luyén
kim ctia Uc. Céc phan mong dugc tao ra bang cach nhung céc hat than (bot kho) trong
16p epoxy va cho phép né hoa ran. Mat kinh dugce st dung vat mang cua lép epoxy.
Phan mong nay sau d6 dugc danh béng sao cho mat cat duge danh bong cta céc hat 1a
& bé mit cia phin mong epoxy.

Viéc quét bang kinh hién vi dién t&r v6i hinh anh tan xa nguge (SEM-BSI) dugce
thuc hién ¢ cac mat cit mong duoc lam bong cua cac hat than min dugc nhing trong
16p epoxy. Cac phan tir ning hon tan xa ngugc nhiu hon céc phan tir nhe hon. May
phat hién tan xa ngugc do nhiéu dién t& hon tir silic so v§i cacbon, vi du, bdi vi silic ¢6
trong luwong phan ti cao hon. Than va cic hat hydrocacbon dang rdn c6 ngudn goc tir
than phén 16n dugc c4u thanh tir cacbon. Epoxy duoc cAu thanh tir cacbon. Céc hat chit
khoang c6 silic, nhdm oxit, va sét trong ching.

Trong cac hinh anh tir SEM-BSI cia mat cit mong cuia cac hat than, cac hat
hydrocacbon dang rén c6 ngudn goc tir than va 16p epoxy xuét hién mau xdm. Thinh
thoang ria hat than va ria CDSH 1a khong rd rang tir 16p epoxy boi vi c4 hai déu trén co
s& cacbon va co rat it su twong phan. Céc ria ctia cac hat than thuong c6 thé duoc phan
biét vi céc hat 16n hon. Trong hinh anh SEM-BSL, chét khoang xuét hi¢n mau trang boi
vi trong lugng phan tir cang 16n thi cac phin tir tn xa nguoc trd lai cang nhiéu electron
hon tai méay phat hién.

Céc Fig.10A-10E thé hién cac hinh anh SEM-BSI ctia cac hat than ¢6 duong kinh
nam trong khoang tr 25 micromet dén 100 micromet dbi véi cac hat than luyén kim
Appalachia Pocahontas thu dugc qua tuyén ndi bot. Hinh anh hién vi quang hoc ctia mau
mit cit mong dugc bao gém nhu tham chiéu trén Fig. 10F. C4c Fig.11A-11C thé hién
céc hinh anh SEM-BSI ciia c4c hat than ¢6 dudng kinh nam trong khoang tir 50 micromet
dén 200 micromet ddi véi cc hat than luyén kim cla Uc. Hinh anh hién vi quang hoc
clia mau mét cat mong dugc bao g@)m nhu tham chiéu trén Fig. 11D. C6 mdt vai hat mau
tring ndm ngoai cta ria cac hat than, nhung nhin chung, cac hinh anh thé hién céc hat

chét khoang don va riéng biét phan 16n da dugc loai bo tir cac hat than thong qua tuyén
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ndi bot. Tuy nhién, nhu cac anh phan mit cit ngang ctia cac hat than thé hién, mau tring
trong d6 duogc chi ra Ia cht khoang, 1a phan khong thé thiéu clia cac hat than. N6i mot
cach khéc, & c& hat nay, chit khoang duy tri dwgc mang theo trong cac hat than. Cac
hinh anh cho thdy rang su cudn theo chit khoang ddi khi rd rang 13 16p can mong va doi
khi 1a cac chat két tu.

Viéc quét bang kinh hién vi dién tr quét v6i ndng lugng phén tdn X-ray quang
phé (SEM-EDX) dugc tép trung vao mot s6 dém tring dugc quan sat trong SEM-BSI
d8 x4c minh cac dém tring 13 chit khoang thuc va khong c6 anh hudng cua tich dién.
Céc két qua chi ra ctia SiO2 (Fig.12A) va loai ilit-serixit cia dét sét (Fig.12B) duoc tim
thiy, ca hai déu nhét quan vé6i ban chét ctia chét khoang trong than.

Fig.13A thé hién cdc hinh anh SEM-BSI ctia céc hat min thu dugc bing cach
nghién cac hat than luyén kim Appalachia Pocahontas thu duoc qua tuyén n6i bot thanh
céc duong kinh nho hon (d99) 5 micromet. Duong kinh trung binh 1a khoang 1,5
micromet. Fig.14A thé hién cac hinh anh SEM-BSI cua céc hat min thu dugc bé‘lng cach
nghién céc hat than luyén kim ctia Uc thu duoc qua tuyén ndi bot dén d99 14 5 micromet.
DPuong kinh 12 khoang 1,5 micromet. Hinh anh hién vi quang hoc cua mAu mit cit moéng
duoc bao gdm nhu tham chiéu trén Fig. 14C. Trong hinh anh hién vi quang hoc cia mat
c&t mong ciia cac hat d99 5 micromet, céc hat min dugc dong goi rAt chit trong mit cit
mong dugce lam bong dé lai epoxy rat nhé nhin thdy giita cdc hat than. Pham vi anh
SEM-BSI caa d99, cac hat 5 micromet trong Fig.13A-13B la 20 micromet. Pham vi anh
SEM-BSI ctia d99, cac hat than 5 micromet trong Fig. 14A-14B la 10 micromet.

Trong cac hinh 4anh SEM-BSI trén cac Fig.10A-10F va cac Fig. 11A-11D cua hat
than ndm trong cac duong kinh khoang tir 25 micromet dén 200 micromet, su ton tai clia
chit khoang duoc nhing hodc dugc mang theo ddi khi giup xac dinh cac ria, va theo do
1a ¢, ctia cac hat than. Trong cac hinh anh SEM-BSI cua d99, cac hat 5 micromet trong
cac Fig. 13A-13B va cac Fig. 14A-14B, céc hat chit khoang khong con hitu ich trong
viéc x4c dinh céc hat than min. Thay vao do, cac dém tréng ching té céc hat chét khoéng
duoc thiy mot cach don 1€ hodc riéng biét va la cung ¢& nhu tat ca cac hat khéc trong
anh SEM-BSI. Céac hat nay ma trén co sé cacbon bay gio rat nho (cac duong kinh 1a
d99, 5 micromet va khoang 1,5 micromet trung binh) lam kho dé phan biét c4c hat trén

co s& cacbon min tir quing epoxy trén co s¢ cacbon. Thay vao do, su khac biét twong
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phan nhe va mo dugc quan sat la cac hat trén co s& cacbon riéng biét va riéng 1€ va
epoxy xung quanh cac hat chat khoang roi rac va riéng 1€. Céc hat trén co s¢ cacbon roi
rac va riéng 1¢é bay gio khong chira chét khoang duoc mang theo. N6i mot cach khac,
chung 14 vét liéu hydrocacbon dang rin ma dugc tinh ché va san xuét tir nguyén lidu thd
thuong duogc biét dén 1a than. Vat liéu hydrocacbon dang rin méi duge goi la
hydrocacbon dang rdn ¢6 ngudn gde tir than.

C4c hinh anh SEM-BSI cia d99 1a céac hat 5 micromet trong cac Fig.13B va 14B
d duoc xtt Iy v6i phan mém phan tich mit cit mong IMicroVision dé nhén manh cac
viung mau trang chi dinh cta chéat khoang. Trong ca hai truong hop, khoang 2% cua
ving dugc tim thay 1a chét khoang. Ham luong chét khoang dang tro cta bot ma dugc
nghién dén d99 1a 5 micromet 1a 4 dén 5% trong lwong chit khodng cho cé cac mau than
loai luyén kim cua Uc va Appalachia. Tt cac hat chét khoang day dic gap doi cac hat
hydrocacbon dang rin, mot ham luong chat khodng tro s& du doan khi khoang 2% dién
tich mat cit ngang 1a c4c hat chét khoang s& nam trong khoang 4% chét khoang.

Céc mau d99 clia 5 micromet cac mAu than loai luyén kim cta Uc va Appalachia
sau d6 duge xr 1y tiép bang cac phuong phap da md ta trong sdng ché nay dé san xuat
c4c san pham hydrocacbon dang ran ¢6 ngudn gdc tlr than ma dugc tinh toan 1a nhé hon
1% trong luong tro, thuong khoang 0,5% trong Iuong tro.

Quy trinh d& mo ta & trén san xuét cac hat hydrocacbon dang ran c6 ngudn goc
tir than rAt min ma c6 thé ¢6 cac hat chit khodng c6 ngudn gdc tir than khong duge phan
tach roi rac ndm trong khoang tr 0,5 % trong luong dén 1,5 % trong lugng. Do ¢& cla
céc hat ¢6 chira cacbon c6 ngudn gbc tir than giam xubng dudi 10 dén 20 micromet va
ham luong chét khoang vbn c6 giam xubng dudi 1% trong lugng, vat ndy liéu thay d6i
tir nguyén liéu thd tu nhién thuong duge goi ¢ ddy la than hodc than compozit, thanh
vat liéu duoc san xuat dugc goi & day 1a hydrocacbon dang ran c6 ngudn gdc tir than.

Sé& duge danh gid cao rang hydrocacbon dang rdn c6 ngudn gbc tlr than dugce boc
10 & day la vat liéu dugc tinh ché mdi c6 thé duoc st dung trong nhiéu tng dung cong
nghiép, héa hoc va ning lugng khic nhau. Céc phuong 4n va cac vi du da mo ta d6i voi
viéc sir dung hydrocacbon dang rdn c6 ngudn gdc tir than déu dugc xem xét & moi khia
canh chi dé minh hoa, va khong lam gigi han. Do d6, pham vi cua sang ché dugc chira

béi cac diém yéu cau bao ho keém theo, thay vi phan mo ta néu trén. Tat ca thay doi xay
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ra trong y nghia va pham vi tuong duong cua cac diém yéu cau bao ho la dugc bao ham

trong pham vi cia sang cheé.
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YEU CAU BAO HO

l. Hat hydrocacbon dang rin ¢6 ngudn gde tir than thu dugc tir ngudn than, trong
d6 ngudn than bao gdm compozit ¢é 11_ng611 gde tir than duoc cau thanh tur 16p chét
chira cacbon co ngudn gde tir than va chit khoang duge mang theo trong 16p chat chua
cacbon nay, trong do compozit c¢6 nguon goe tir than duoc nghién dé tao thanh céc hat
cta 16p chét chira cacbon co nguon goc tir than c6 ¢ gan giong kich cd cua cac hat
cua chat khodang dugc mang theo trong compozit ¢ nguon gbe tur than dé giai phéng
cac hat ciia chat khodng duge mang theo va cho phép phan tach céac hat roi rac cia 1op
chat chura cacbon ¢6 ngudn goe tir than tir cac hat roi rac cua chat khoang duogc cudn
theo, va trong d6 cac hat hydrocacbon dang rin c6 nguon goc tir than chira 16p chat
chira cacbon ¢ nguon goc tir than khong co chat khoang dugc mang theo, trong do
cac hat hydrocacbon dang ran co nguén géc tu than ¢6 ¢& hat nhd hon 20 pm va ¢d hat

trung binh nam trong khoang tir 1 pm dén 4 pm.

2. Hat hydrocacbon dang ran c6 nguon goc tu than theo diém 1., trong do cac hat
cua lop chat chira cacbon ¢6 nguon goc tu than khong co chat khoang dugc mang theo
¢6 mat trong banh loc bao gom cac hat hydrocacbon dang ran ¢6 ngudn goc tu than va

hydrocacbon dang long.

3. Hat hydrocacbon dang ran cé'nguén gbc tir than theo diém 2, trong do

hydrocacbon dang léng duoc chon tu dau hoa, dau diezen, ddu mazut, va dau tho.

4. Hat hydrocacbon dang ran ¢6 nguon goc tu than theo diém 1. trong d6 cac hat
hydrocacbon dang ran c6 nguon goc tir than duoc pha tron voi nhién liéu hydrocacbon

dé tao thanh nhién liéu hydrocacbon hai pha.

5. Hat hydrocacbon dang ran c6 ngudn goc tir than theo diém 4, trong d6 nhién

liéu hydrocacbon ¢ dang long.

6. Hat hydrocacbon dang rdn c¢6 nguén gdc tur than theo diém 4, trong do6 nhién

liéu hydrocacbon ¢ dang khi.
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7. Hat hydrocacbon dang rin c6 ngudn gbe tir than theo diém 6, trong d6 nhién

liéu hydrocacbon dang khi dugc chon tr khi tu nhién, metan, propan va butan.

8. Hat hydrocacbon dang ran co nguén géc tir than theo diém 1, trong do cac hat
hydrocacbon ran co 11gu5n géc tu than dugc pha tron véi nude dé tao thanh nhién liéu

dang l6ng hai pha.

9. Hat hydrocacbon dang ran ¢6 ngudn goc tur than theo diém 1, trong do cac hat

hydrocacbon dang ran c¢6 ngudn goc tir than c6 ¢& hat nho hon 10 pm.

10.  Hat hydrocacbon dang rin c6 ngudn goc tir than thu duoc tir ngudn than, trong
d6 ngudn than bao gém compozit ¢6 ngudn gde tur than dugc cau thanh tir 16p chét
chira cacbon ran c6 ngudn gde tir than va chat khoang duoc mang theo trong 16p chét
chtra cacbon nay, trong do compozit ¢6 nguon goc tir than duge nghién dé tao thanh
cac hat cia 16p chat chira cacbon co ngué)n gbe tlr than ¢6 cd gan gidng cd clia cac hat
cta chét khodng duogc mang theo trong nguodn than dé giai phong cac hat cua chét
khoang dugc mang theo va cho phép phan tach cac hat roi rac cua lop chat chira
cacbon ¢6 ngudn goc tur than tir cac hat roi rac cia chét khoang duoc cudn theo, trong
do cac hat hydrocacbon dang ran co nguén géc tir than chira céc hat siéu min cia 16p
chét chua cacbon c6 ngudn goc tir than khong c6 chét khoang dugc mang theo va co

¢& hat nho hon 20 pm va co hat trung binh nam trong khoang tir I um dén & pm.

1. Hat hydrocacbon dang rin c6 nguon gde tir than theo diém 10, trong d6 céc hat
hydrocacbon dang ran cé nguon goc tir than duoc pha tron voi nhién liéu hydrocacbon

dé tao ra nhién liéu hydrocacbon hai pha.

12.  Hat hydrocacbon dang ran c6 ngudn gdc tir than theo diém 11, trong d6 nhién

liéu hydrocacbon ¢ dang long.

13.  Hat hydrocacbon dang ran ¢6 ngudn gde tir than theo diém 11, trong d6 nhién

liéu hydrocacbon ¢ dang khi.
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14.  Hat hydrocacbon dang rdn c6 ngudn gde tir than theo diém 13, trong dé nhién

liéu hydrocacbon dang khi dugc chon tir khi tw nhi€n, metan, propan va butan.

15. Hat hydrocacbon dang ran c¢6 ngudn gdc tir than theo diém 10, trong d6 céc hat
hydrocacbon dang ran c6 ngudn gde tir than duge pha tron véi nude dé tao thanh nhién

liéu dang 16ng hai pha.

16.  Hat hydrocacbon dang ran ¢6 ngudn gde tir than theo diém 10, trong d6 céc hat
hydrocacbon dang ran c6 ngudn gdc tir than duge tao huyén phu véi khong khi dé tao

thanh nhién liéu dang khi hai pha.

17.  Hat hydrocacbon dang rin ¢6 ngudn gbc tir than theo diém 16, trong d6 cac hat
hydrocacbon dang ran c6 ngudn gdoc tir than cé c& hat nho hon 20 pm va ¢& hat trung

binh ndm trong khoang tir 1 ym dén 4 pm.

18.  Hat hydrocacbon dang rdn c¢6 ngudn gdc tir than theo diém 10, trong d6 cac hat

hydrocacbon dang ran c6 ngudn gdc tir than c¢6 ¢& hat nho hon 10 pm.
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