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NANG LUONG SACH

TU KHIi HOA THAN

1. Gi&i thiéu vé khi hda than

Thé gi¢i dang phai don mat voi khing hoang nang
lwong do s gia tang vé nhu cau nang lwong, gia
tang vé muc do nguy hiém ctia nguon nang lugng hat
nhan trong khi dau mé dang dan can kiét va nang
lvong tai tao lai qua dét. Than dang dwoc coi la
ngudn nang lvong hoa thach twong déi ré va doi dao
nhwng & nhiém méi treéng lai la rao can vé cung lén.
Do vay bién déi than thanh nguon nang luvong sach
hon, hiéu qua hon la thire sw can thiét.

Khi héa than d& duwoc nghlen clru phét trién tir 1au
mac du da co rat nhiéu tré ngal ndy sinh do nhirng bién
déng vé kinh t& va chinh tri cua thé giéi. Tuy nhién hién
nay xu hwéng tim cac nguén nang lvong tai tao, nang
lwong sinh hoc hodc chi it la nang lwvong sach hon
dang dwoc dac bigt quan tam. Cac nguon nang lweng
sach cé duorc tlr viec blen di nhién liéu hoa thach nhu
than da va dang la mdi quan tam rat Ion cla cac nha
khoa hoc va cac nha hoach dinh chinh sach, mét phan
la do tai nguyén than cla thé gi¢i twong Gdi déi dao
nhwng quan trong hon 1a nang long tr nhién ligu than
bién dbi sach hon, hiéu qua hon. Trén cac nguyén tac
clia bién déi than thanh khi tdng hop, cac khéi chét
hi*u co hay cac sinh khéi cling dang duwoc nghién ctru
va (rng dung rong réi dé chuyén ddi thanh khi téng hop
sach hon, dé str dung hon, ¢ kha nang tai tao.

Muc dich ctia khi hoa than, ké ca cac vat liéu hiru co,
la bién dbi hau hét cac chat ran chay dwoc co trong
thanh phan clia chung thanh dang khi @t nhan tao gom
chl yeu la CO, H,, CH,. So véi than va sinh khéi, san
pham dang khi nay co thé dé dang Iwu gitr, van chuyén,
dé st dung, cho hiéu qua nhiét cao va quan trong hon
ca la chuing than thién voi méi trrng hon. Khi st dung
cac vat liéu hiru co hay sinh khéi thay thé than trong qua
trinh khi hda sétao ra nguon nang luong co kha nang tai
tao rét cao do céc sinh khéi cé thé tai tao dwoc. Theo
Miller (2005), vao nhirng nam 1600, nha hoa hoc Bi tén
la Jan van Helmont nhan thay khi ga thoat ra khi than bi
dbt néng va sau d6 nam 1792, mét ky sw ngudri Xcotlen
tén la Murdoch da st dung ndi chung béng thép dé nhiét
phéan than thanh khi tbng hop va st dung né dé chiéu
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sadng nha minh. Theo Robert L. Hirsch (2005), céng
nghé khi hoéa than lai dwgoc xem xét lai trong va sau
khiing hodng dau mé 1980 khi dé gia dau téang.tr 20
USD Ién trén 80 USD va do cac lo ngai v& sw can kiét
clia dau khi thién nhién.

Nhiing nam 1990, mét s nha may nhiét dién co
cong suat tr 200-400 MWh duwoc xay dung trén thé
gigi str dung cong nghé khi hoa than dé thay thé ho&c
két hop véi phwong phap dét truyén théng dé phat
dién. Téi dau nhing nam 2000 co khoang 168 du an
khi hoa than trén khdp cac chau luc tir Chau Au,
Chau My, Australia va Trung Québc da, dang va sap di
vao hoat dong. Cac dw an nghién clru phat trién dang
tap trung nghién ctu cai tién cong nghé nham giam
suat dau tw tir 1200 USD/KW (nam 2004) xubng 900-
1000 USD/KW (nam 2010) va xudéng murc 800
USD/KW vao nam 2020 va khi dé céng nghé khi hoa
than va sinh khéi s& cang tré 1én hdp dan hon.

Viét Nam chura co nha may nhiét dién hodc co s
ché bién than nao st dung cong nghé khi hoa than, tuy
nhién budc dau da co mot sb cong ty ap dung cong
nghé nay cho cac qua trinh san xuét ctia minh, vi du
Coéng ty CP Gém Tién Son clia Viglacera da (rng dung
16 khi héa than dau tién. Ung dung nay duoc cho la
kha hiéu qua nhé cho san pham chét luong cao hon,
tiét kiem duoc chi phi ndng lwgng va cho phép co
dwoc ngudn nhién liéu than thién hon véi mai truwdng.

2.Cosdly thuyét cia qua trinh khi héa than
va chéat hiru cor

Qua trinh khi hoa than trong dai da sé cac truong
hop thic chét cé thé xem nhuw 14 qua trinh dét chay
than khéng hoan toan, trong dé mot phan khéng khi
dwoc cung cap dé dbt chay mat phan cla than, tao ra
nhiét lwong lam bay hoi cac chat bdc, bay hoi nhua
than va & qua trinh nhiét phan phan I6n cac chét rin
con lai trong than thanh cac chéat khi ctia cacbon va
hydro. Mét sb quéa trinh khi hoa st dung nhiét gian
tlep co trong khi néng va hoi nuwoc nham muc dich
giam bot sw dét chay cla than cép liéu lay nhiét va
cung cép thém ngudn hydro va nhw vay co thé gia
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tang thu hoach clia s&n pham khi chira nhiéu hon cac
hydro cacbon. Qua trinh khi héa cé thé biéu dién don

Bang 1. Cac phan trng khi hoa than.

Trong qua trinh hod khi than, dau tién than bi
khtr chat béc va phan than con lai sé phai trai qua
mét sé phan (¢ng trong Bang 1. Bang nay biéu dién
cac phan rng trén quan diém dinh tinh, nhiét hoc,
déng hoc va can bang phan (rng. Nhiét lvong phan
tng chi ré 1& cac phan tng dbt 1a toa nhiét (va rat
nhanh) trong khi mét s6 phan (ng khac lai thu
nhiét (va cham hon). Trong cac qua trinh khi hoa
than thong thedng thi nhiét yéu cau cho céac phan
(ng thu nhiét dwoc cdp bang cach dét mot phan
than nguyén liéu nhu trong qua trinh khi hoa than
tai via. Quan hé hang so can bang phan ung khi
hoa than K, theo nhiét d¢ T duoc thé hién & H.1.

Theo Lee 2007, phan &ng khi hoa hydro tao
métan co K,>1 hay logio Ky>0 sé co loi @ nhiét do
thap trong khi cac phan (rng khi hoa dioxit cacbon
va khi héa hoi nude c6 Ky<1 hay log;oK, < 0 xay ra
thuan Igi hon & nhiét do cao.

3. Yéu té anh hwéng toi thanh phan va nhiét
tri cua khi san pham

Chat oxy hoa st dung trong cac phan ¢ng khi
hoa than va sinh khdi cé thé 1a khéng khi, oxy, hoi
nuwoc, hay hydro sach tuy thudc vao diéu kién khi
héa va nhiét lvgng cudi ctia khi san pham.

Cac phan trng khi hoa than rat nhay voi nhiét dé va
ap suét clia hé thong Tir Bang 1 c6 thé thay nhiét dd
cao va ap suat thap rat phu hop déi voi sy thanh tao
cac san phdm khi héa than, ngoai trlr sw thanh tao
métan do su thanh tao clia métan lai chi tbt & nhiét d6
thap va ap suat cao. Ca nhiét do va ap suét deu anh
hudng toi thanh phan clia cac san pham khi cubi cung.

~Cac he thong khi hoa than c6 thé hoat dong & ap suét

khi quyén hoac & die idu kién ap suét tang.Theo quan
diém nhiét dong hoc thi than 1a graphit hodc cacbon
tinh khiét, nhwng thwe t& than lai la hén hop cua
cacbon va cac tap chét di kem, cong thém cac khuyét

gidn bang cac phan tng co ban gitra than va chéat éxy
hoa hoac vdi gitra cac san phdm nhuw trong Bang 1.

tat ciu tric. Vi cac tap chat va cac khuyét tat nay theo
ban chét lai c6 thé cd vai trd xuc tac do vay toc do tuyét
ddi clia phan ung thay déi va phu thudc vao s6 lwong
va ban chét clia cac tap chét va cac khuyet tat va cac
dic tinh vat Iy nhw bé mét va cu tric 16 hong vi cac
dac tinh nay quyét dinh kha nang tiép can cla cac tac
nhan oxy héa. Cac dac tinh nay lai phu thudc vao ban
chét clia than géc va cac diéu kién khi chat béc. Ban
chét cla than nhuw thanh phan héa, hoat tinh, d& am,
c¢® hat cla than cap liéu anh huwéng nhiéu t&i san
pham khi hoa. Than nau cé hoat tinh cao nhét c6 thé
khi héa & nhlet do thap té¢i 650 °C. Than ban bitum va
than bitum rdi dén than antraxit co hoat tinh thap dan
nén doi héi nhiét do phan (rng cao hon.

H.1. Hang s6 can bang phan (mg khi héa than (K).

Qua trinh khi héa than c6 thé thic hién theo hai
phuwong phéap: (1) khi héa than truc t|ep tai cac via
than hay khi hoéa than ngdm dudi dat. Phuong
phap nay cé thé duoc coi la phwong phap khai
thac than dac biét cho phép thu duoc san pham
sach tir than ma khong can phai dao 16 va khdng
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can con ngudi cé mat dwdi long dat; va (2) khi héa
than trong cac 16 phan rng tai cac nha may ché
bién hodc ho st dung than. Phwong phap nay linh
hoat va phu hop véi nhiéu ho ché bién hoac sk
dung than nhwng do6i hoi phai khai thac, ché bién
va van chuyén than ti 16 phan ng.

Qua trinh khi héa céac sinh khéi thire hién trong
cac 16 phan trng co nguyen tac va cau tao twong tw
vGi céc 16 phan (ng khi hoa than. Khi héa cac sinh
khéi dang dwoc coi la mét trong cac phwong phap
hira hen cho phép tac nguén nang lwong tai tao,
sach, re tién va than thién maéi tredng. Tuy nhién
cling can phai luu y rang khéng nén khuyén khich
nghién clru phat trién va (rng dung cac 16 phan trng
khi héa nhd 1& do threu kha nang kiém soat &
nhiém moi tredng va van dé nay thwéong bi bd ngd.

4. M6t sb van dé moi trvdng lién quan téi khi
héa than

Sén pham khi hoa than cudi cung trong déi than
thién voi moi treong la dleu khong cén ban cai. Tuy
nhién cling can phai dé y rang trong qua trinh khi hoa
than co rat nhiéu cac yéu to gay nguy hai cho moi
tredng néu khéng dwoc klem soat dung dan. Cac yéu
ti nguy hai chinh bao gbém: (1) cac khi déc NO,, SO,,
H2S; (2) bui (3) tro va bun cla cac qua trinh khi hoa
Ngoai ra trong thanh phan thai con co mat cac kim
loai ndng, kim loai phéng xa tuy thudc vao bén chéat
cla than va khu virc thanh tao. Cac yéu té nguy hai
vei méi trudng co thé tham nh&p vao méi trudng
xung quanh dudi dang khi thai, bui, hoa tan va pha
ran trong cac dong chay trén méat va dong chay ngam.

Xét trén quan diém bdo vé moi truong thi chi co
cac co s¢ khi hoa than hoac sinh khéi tap trung mai
c6 di nang lyc dé kiém soat cac 6 nhiém mai truong
do chi phi dau tw va chi phi san xuat dé xc ly moi
truong vé cung tén kém. Cac yéu td khi doc hai c6
thé dwoc kiém soat kha tét nhe cac 16 phan trng hién
dai v&i cong suét Ién va hiéu cuad cao, nhe cac thiét bi
x& ly bui va khi hién dai co thé lam viéc ngay ca khi ¢
nhiét dé cao va nho cac khu vuc chira va xt ly tro va
cac chéat thai ran cua cac |6 phan tng. Bién phap tap
trung sé giam thiéu sé Iwong ngudn phat tan cac yeu
td nguy hai véi méi tredng.

5. Két luan

Nguén nang luvong sach tir khi hoa va I6ng hoa
than da va dang la méi quan tam rat Ién cla cac
nha khoa hoc va cac nha hoach dinh chinh sach do
tai nguyén than twong déi déi dao. San pham cua
qua trinh khi héa than va sinh khoi dang sach hon,
dé st dung hon va hiéu qua hon. Than la hén hop
cla cacbon va cac tap chat @i kém, cong thém cac
khuyét tat cau truc, vi vay cac tap chét va cac
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khuyét tat nay lam thay d@éi téc do cua cac phan
tng khi hoa. Sé lwong va ban chét cla cac tap
chat va cac khuyet tat va cac dac tinh vat ly nhw be
mat va clu tric 16 héng cua than Viét Nam céan
phal duoc nghién ctru ky ivdng va hé thong hon
nham thiét Iap hé thong d¥ liéu cho phép hiéu ré
anh huéng cla cac yéu té nay téi qua trinh khi hoa,
than cling nhw phuc vu cho muc dich thiét ké cac:
hé théng khi hoa than sau nay. s

Cac chét htru co hay sinh khéi thu gom trong
cac qua trinh san xuat néng lam nghiép cé kha
nang khi héa g|ong nhw than. Do vay khéng nén
coi cac sinh khoi la ngudn nang lvong phu ma
nén coi day la nguén nang lweng co tinh tai tao,”
wu viét hon han than. Trén quan diém nay co thé
xdy dyng chinh sach ho trg nghién ciu phat
trién nang lwong sinh khi. Néu phat trién cdng
nghé khi héa than va sinh khéi khéng co chién
lwoc dén tei viec st dung tran lan cac 10 phan
ung nho & sé& lam tang cac nguon phat tan yeu
t6 nguy hai trong khi van dé kiém soat 6 nhiém
mai tredng cda cac co s& nhu vay thwdng bi bo
qua do v6 tinh hodc hiru y.0
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