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Tom tit
Tur khoa: Khoa hoc mé hién dang tap trung nghién ctu giai quyét nhiing van dé rat lon
Khi hoéa than: Via than: ca trong linh vuc ly thuyét va thyc tién (cac giai phap cong nghé moi), nham thoa
cong nghé¢ khai thac; L& mén nhu cau khai thac nguyén li¢u cho san xuat trong Idc nguon tai nguyén thién
khoan | nhién dang can kiét dan. Boi I8 cac doi hoi vé san lugng khai khai thac, gia thanh,

ning sudt lao dong va bao vé mai truong dang 1a méi lo lang chung cua ca Nha
nuée va toan xa hoi. Nhitng hudng chu yéu ma cac nude dang tap trung di siu
tim toi nghién ctu trong linh vyc cdng nghé khai thac mé theo cac myc tiéu nhu:
cong ngh¢ khai thac lién tuc, hoic rat it cong doan, cong nghé khai thac d6 phai
dat y8u cau cao vé bao vé thién nhién, bao vé méi trudng sinh thai; hé sé ton that
quang, khoang san thap nhat... Cac phuong phap khai thac truyén thong hién nay
trong nganh khai thac mo nhin chung chi cho phép khai thac cac mo tuong aoi
ndng trén phan vo trai dat Con ngudi con chua tiép can duge cach khai thac dat
hiéu qua kinh té cac ngudn tai nguyén thién nhién ¢ dudi sau trong long dét;-va
con dé ton that quang, khoang san trong khai thac qua lon. Mot trong nhitng cong
nghé khai thdc méi dang dwoc nghién ctiu va thir nghiém trén thé gisi 1a phuong
phép khi héa than, véi trién vong cuia cong nghé nay sé dem lai hiéu qua kinh té
cuc ky to I6n 1am thay doi hoan toan cong nghé khai thac mo hién tai.

1. QUA TRINH HINH THANH PHUONG
PHAP KHI HOA THAN

Nam 1888 nha bac hoc vi dai nguoi Nga -
Mendéleev trong mdt béo céo tong két vé cac vu
chay 1on trong cac mo than da di dén két luan rang:
“can sir dung qua trinh chay d6 vao muc dich c6 19i
cho con nguoi”. Nam 1912, nha hoa hoc nguoi Anh
da néu du &n khoan giéng khoan c6 6ng dan khi dén
via than, bién than & dudi dat thanh khi than dé si
dung lam nhién liéu dét 10 hoi. Nhitng ¥ tuéng vé
chuyén hoa than thanh khi chay ngay tai via than
nam trong long dat d néu ra tir kha 1au, nhung mai
t6i 50 nam sau méi duoc tién hanh thuc hién tai
mot mo tai & ving Pon Bat (Lién X6 cii), con ¢ cac
nu6c khac méi téi nhitng nam 50 cia thé ky XX
méi dugc tién hanh thuyc nghiém & mot loat nuée
nhu: Bi, Y, Phép, Maréc, My con & Anh, Séc va
Canada thi dau nhitng nim 60 méi duoc dua vao
san xuét thir nghiem.

Khi hoa than dudi long dat 1a phuong phap
khai thac mang tinh téng hop va c6 trién vong phat
trién manh mé trong tuong lai. Khi hod than la qua
trinh chuyen hoa nguon tai nguyén than nam sau
dudi long dat & tir thé rin thanh thé khi. Qua trinh
khi ho4 than da chuyén khai thac than tir phuong
phép vat 1y sang phuong phap hoa hoc, than da tur

thé rin cao phan tir chuyén sang thé khi chay co két
cau phan tir thap. Khi hoa than trong long dat cho
phép két hop 3 qué trinh cdng nghé 16n 1a xay dung
mo, khai thac, khi hod thanh mot chu trinh cong
nghé duy nhat va khép kin. Phuong phap khi hoa
than trong long dat s& loai bo thiét bi khai thac cong
kénh, nang né, dit tién, dong thoi ciing loai bo cac
thiét bj khi hoa than dwoc lap dat trén mat dat, giam
dang ké khdi lwong xay dung mo.

I Dat 4 bao hoa |
| (¢4ng ngim auoo) |

Hinh 1. Minh hoaphwo‘ngphap khl hoa than™
2. D,’AC }?IEM C'ONG NGHE KHI HOA THAN
DUOI LONG DAT

Than da tu nhiéu nim tro lai day da 12‘1,ng16n
cung cap nang lwong chia yéu dé san xuat dién
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va phuc vu cac nganh cong nghi¢p luyén kim va cac
nganh cong nghiép khéc. So' do qua trinh co ban dot
chay than va cac san pham sinh ra xem trong hinh

2

] I ]
Hidro héa { Khi héa ‘ Dot chay ‘

{ Xing diu

Quatrinh Khir khi
(Nhiét phiin)

Karbonat | |\ nige lwgng long
Than coc, nira coc

|| Céc sin phdm hydro cacbon long
(Xing, diu hoic benren...)

N.lugng sui im

San ph-fxm

Niing lwgng dién

{ Hon hep khi

SNG
(Khi thay thé khi tu nhién)

Hinh 2. Cdc qud trinh co ?zc]in Va C&c san pham sinh
ra

Nhu chung ta thdy, mét trong nhitng qué trinh
co ban dé sir dung than 1a khi héa né. Két qua Ia
chung ta thu dwoc cac san pham nhu: khi tong hop,
nhién lidu ciing nhu khi thay thé khi tu nhién.

Khi hoa than trong long dat (UCG) khéc véi
khi héa trén mat dat trong céc 10 phan Gng, qué
trinh khi hoa dién ra tryc tiép trong khoang sang,
trong cc via than dudi long dat. Qua trinh nay la
phuong phap truc tlep chuyén hoa than thanh khi
tong hop ma khdng can phai khai thac than bing
cac ky thuat thong thuong va cac cong nghé khai
thac truyén thdng nhu hién nay. Cong nghé khi hoa
bao gom than nam dudi long déat s& chiu tac dong
cta mdi truong khi hda nhu: khong khi chia 6 xy,
hoi nuéc cing nhitng hdn hop dan chat, két qua la
phan &ng thu nhiét dién ra manh mg, nhiét do tang
cao, sau thoi gian nay, hon hop céc khi chinh sinh
ra nhu H,, CO, CO, va CH,. Ty 1é mdi thanh phan
trong cac san pham khi thu duoc phu thudc vao
diéu kién nhiét dong hoc. Trong thuc té, khi hoa
than ham 10 1a qué trinh rit kho khin va vo cing
phtic tap, do d6 doi hoi phai c6 thém nhiéu nghién
ctru va nhiéu tinh toan thyc nghiém quy mo trudc
khi né tr& thanh cong nghé phd bién va co gia tri
thuong mai.

Qua trinh UCG bt dau tir dbt chay via than tai
diém dau tién cua 15 khoan dia nhiét. Sau khi sinh
ra ngon lira, giai doan quan trong tiép theo la cung
cap vao khu vyc céc dan chét khi hoa, két qua la
qua trinh khi hoa bét dau dién ra.

Khi ddm chay phét trién, nhiét do tang cao
trong khu vuc va di chuyén dan dan doc theo 15
khoan ra khu vyc duong khi ga thu héi san pham
khi héal®. M6 hinh qua trinh phat trién khi hoa than
trong via than xem trong hinh 3.

Cong nghé khi héa than cé hai bién thé co ban,
khac nhau ¢ phuong phép mé via dé khi héa, dugc
goi 1a phuong phap c6 va khong co giéng dung.
Phuong phdp gieng dumg, nhu tén goi cua no la
duong 10 mé via tiép can than bang giéng dung.

Khiga
(Than cbe, cacbon hoa & nhigt dp thap)

Chia via than thanh nhiéu doan, sau d6 khoan cac 15
khoan dé phuc vu cong tac khi héa va thu hoi san
pham khi héa. Ca hai déu duoc van chuyén I&én mat
dat bang nhimg duong dng duoc lp dit trong quéa
trinh dao giéng.

Sén phém khi héa
|l| LS khoan khai thac

Chét khir khi (dén chat)
L6 khoan phun I I

Vingdxyhta o
Ving gidm ap —

Ving nong va phan hiy

—_— .

Hinh 3. Cdc khdi niém vé khi héa than trong via than
va khu phan ung trong dwong lo khi hod™

Nguoc lai, phuong phap khéng dung giéng
dang, muc tiéu la khi hoa via than, duong 10
m& via dang budng dbt dwgc thuc hién bang 16
khoan tir mit dat hinh thanh I1&n céc kénh cung
cap va san xuat khi, nhitng kénh nay két néi voi
nhau va véi via than duoc khi héa. Bién thé cua
cong nghé UCG nay hién nay dang duoc tiép
tuc phét trién vai sy tro gitp dang ké trong cong
nghé khoan dinh hudng trong nhitng nim gan
day. So d6 cac phuong phap UCG dugc trinh bay
trong hinh 4 va hinh 5.

L& khoan

L3 khoan
cung cép

Buang b mé via
dén chét

chinh

a. Vi du phwrong phdp 16 khoan cuc bé

Buong 16 nghién ciru

/

b. So do img dung khi héa via 501 tai mo
Wieczorek - Ba Lan®!

Két néi nhirng 1 khoan nghién
clru dwong kinh 200m theo
hinh chi “V*

7

Hinh 4. Phwong phdp giéng dimg
Phan tich kha nang khi hoa than duci long
dat khi khong sir dung giéng. Véi phuong phap nay
156 khoan mé via trong khoang sang anh huéng dén
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kha nang thu hoi khi va sy phat trién cua cong nghé
khi hoa hién tai. Do 1a cong ngh¢ CRIP (Controlled
Reacting Ignition Point), duoc phét trién tai My tir
nam 1980 dén 1990 bai phong thi nghiém quéc gia
Lawrence Livermore, ho da sir dung phuong phap
khoan dinh hudng va cho phép phat dién tir cac san
pham khi héa tai mot diém xac dinh cia via than
bang su trg gilp cua ong thép linh hoat. Khi cac
thong s6 cung cap khi giam, diém nap duoc thay
ddi cho phép khi hod via than.

CRIP

Danchét Sanphdm
khi héa khi héa

Hinh 5. Phuwong phdp khéong giéng UCG (vi du phirong
phép CRIP) ]

Mot vai cong nghé khac ciing duoc phat trién
dua trén kinh nghiém cua Lién X6 béi cong ty
Ergo Exergy, cong nghé €UCG (eUnderground
Coal Gasification) da dugc 4p dung thanh céng
tai du &n khi hoa than tai Trung Qudc. Phuong
phdp nady st dung nhiéu phuong phép khoan
hién dai, bao gém céc 16 dinh huéng chinh xac
cling nhu cac 16 khoan doc va nghiéng thong
thuong, trong khi su dung cac phuong tién
khi hoa khac nhau, duoc lua chon tdi wu cho
cac diéu kien®. N6i mot cach don gian, trong
cong nghé €UCG, duong 10 mo via duoc tao ra
bang céch khoan hai 16 khoan thing dung, mot
I6 khoan cung cap va mot 15 khoan khai thac.
Nhitng 16 nay duoc két ndi bang 16 khoan dinh
huéng nam trong via than khi héa.

Puong 6ng cung cip
Pudng éng khai thac

Buong 6ng quan trac

Hinh 6. So dé cong nghé SWIFT™®)

Cong nghé mai la céng nghé SWIFT (Single
Well Integrated Flow Tubing), duoc phét trién
boi Portman Energy vao niam 2012 va dwoC cap
bing sang ché nim 2013. Cong nghé nay chi
s dung mot 16 khoan thing dung cho ca san
phdm va cung cap din chit. Cong nghé nay su
dung mot 16p vo dé dinh vi cac duong dng bén

trong, khdng gian bén trong chia day khi tro,
cho phép quan tric sy ro ri khi ga, ngin ngira
sy an mon va truyén nhigtl®. So dd cong nghé
chung xem hinh 6.
3. NGUYEN LY HINH THANH KHI TRONG
O CHAY NGAM KHI KHi HOA THAN BANG
PHUONG PHAP DONG

Nguyén ly hinh thanh khi trong 6 chay ngam
khi khi hoa than bang phuong phap dong duoc thé
hién trong hinh 7.

ool i
ar 08 H,ﬂ mnm upwmﬂ

1- L6 khoan dan dong khi théi; 2- Lé khoan dan khi
than 1én mat dat; 3- Kénh dan khi tho”irdén Cac o chay; 4-
Kénh gom khi than den ong 2.

Hinh 7. So do nguyén tac qua trinh khi hoa trong via
thant!

Tuy thudce vao dic diém caa cac phan tng hoa
hoc trong qua trinh khi hoa than trong long dat, c6
thé phan 10 khi hoa than ra thanh 3 viing theo chiéu
dai: ving chay, ving tai diéu tiét, va Vung say nong
via than. Vung chay duoc tinh tir diém ma oxy tiép
xUc voi bé mat caa via than, va xay ra phan tng voi
than, diém két thic & vj tri 6xy hét hoan toan dé tao
Ién khi 6xit cacbon (CO). Tai vung chay xay ra cac
phan tng sau:

C + 0, =CO; + 394, kcal/kg.mol

2C + O, = 2C0O +221, kcal/kg.mol

H, + 0,50, = H,O + 242, kcal/kg.mol

CO + 0,50, = CO, + 286, kcal/kg.mol

CH, + 20, = CO, + 2H,0 + 801, kcal/kg

Phan ung tao khi 6xit cacbon (CO) va cac phan
(g trén thoat ra rat nhiéu nhiét lugng. Nhiét luong
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nay chu yeu nung nong cac san pham khi tao nén
nung nong d4t d4 xung quanh va lam bdc hoi nudc.

Tiép @0, dong khi di chuyén doc theo 10 khi
hoé vé phia sau viing chay goi la ving tai diéu tiét,
nung ndng bé mat via than téi nhiét d6 900-1200°C,
vai nhiét do nav sé xay ra phan tng hod hoc chu
yéu chuyén khi cachbonic (CO,) thanh khi 6xit
cacbon (CO) va céc phan tmg khac nhu sau:

CO, + C =2CO + 173 (kcal/kg.mol)

H,O + C = CO + H, + 130 (kcal/kg.mol)

2H,0 +C = CO, + H, + 803 (kcal/kg.mol)

Céc phan ung trén la phan ung thu nhiét luong
Ién, do d6 nhiét d6 cua dong khi bi giam dan va
phan ung ciing cham dan cho téi khi nhiét d¢ dudi
700°C thi cham duat. Ving 10 khi hoa c6 nhiét do
giam dan toi 700°C duoc goi 1a ving tai diéu tiét.
Ludng khi dugc dich chuyén tiép 1am ving than
dugc nung nong va thoat ra cac san pham khi nhe,
va hoi nuéc. Tai ving sdy nong via than, do anh
huong cua hoi nude da xay ra cac phan ung sau
day:

CO + H,O =CO, + H, + 418,0 (kcal/kg.mol)

CO + 3H, = CH4 + H,O + 205,0 (kcal/kg.mol)

C + 2H, = CH,4 + 75,3 (kcal/kg.mol)

Dong thoi kha nang nhi¢t cua khi cling giam di
(150-200 kcal/1 triéu m®) lam giam hiéu suét caa 10
khi hod. Vi vdy ngudi ta cb gang lam giam chiéu
dai cua 10 khi hoa sao cho nhé nhat hoic khdng co
vung nay.

Kinh nghiém hoat dong cta cac tram khi hoa
than ngam trong long dt trén nhiéu nudc cho thay,
téng chiéu dai cua 2 ving: vang chay va ving tai
diéu tiét trong khoang 25-30 m la thich hop nhit.

4. SO PO CONG NGHE KHAI THAC BANG
PHUONG PHAP KHi HOA THAN

San xuat
dien |8 TéchCO, vaxir
Iy khi
X A ‘ ~
g LO khoan cap @ L6 khoan thu
= hon hop khi " hdn hop khi

Via than

Nudc vao va ra
3

Viaithan

Hinh 8. So do cong nghé khai thac bang phwong phdp
khi hoa than™.
Pé khai thac than bang phuong phap khi hoa
than, nguoi ta tién hanh khoan céac 16 khoan dén via

than; va giita ching xay dung mot loat cac 10 néi.
Nhu vdy da c6 hé théng 10 dan, 6ng din ma trong
d6 luu chuyén khi than va khong khi. Trong long
dat, via than duoc ddt chdy vai mot didu kién nhat
dinh, dong khi néng hinh thanh duoc dan trong hé
théng éng dan trong cac 16 khoan dua 1én mit dat
t6i noi tiéu thu. Mot s6 16 khoan duoc st dung lam
hé thong thoi khi tir trén mat dat xudng 1o dbt, con
lai cac 16 khac thi dan khi than nong l1én trén mat
dat Luong khi than thu nhén cling nhu thanh phan
ciu tao cia nd phu thudc vao ché do théi khi vao
budng dét.

Trong qua trinh chay, ngon lra va hoi néng
qua cac dng dan co tiét dién khac nhau, anh huong
dén toc d6 thdi khi va viéc diéu khién 1am thay ddi
thanh phan khi than chi bang cach thay doi téc do
dong khi nay ma théi.

Qua thyc nghiém san xuat phuong phap khi
hod than tai mot sé nudc trén thé gioi da thu duoc
nhitng két qua tich cyc nhung cho t&i dau nhing
nim 60 phuong phap nay van chua duoc 4p dung
rong rai. Nhiing can tro chinh lam cho qua trinh khi
hoa than kém hiéu qua 1a d6 kin cua ong chay trong
long dét khong cao, va nudc ngim da gy can tro
rat Ion trong qué trinh d6t. Nhiing can trg trén day
c6 thé vuot qua néu bao quanh via than bang 16p sét
khong tham nuéc va déo, dong thoi ngay ca trong
diéu kién 1y tuong d6 thi viéc khi hoa than ciing chi
cd the sir dung khi thoi trong mot thoi han nhét dinh
vé &p luc ma thoi. Thoi gian gan day do ding trudc
nguy co trit lwong dau mo va khi dbt tir ngudn tai
nguyén thién nhién can kiét nhanh, nhiéu nuéc da
day manh viéc nghién ctru san xuit khi dét nhan tao
thi phuong phap khi hoa than madi dugc dac biét
chi y nghién cau trén mot dai rong vé ché do dot
nham nang cao hiéu qua trong khi hoa than va chét
lugng cua khi than.

Kinh nhiém thuc té trén 40 nam qua vé khi hoa
than & LB Nga ciing chi méi thu nghiém trong mot
s6 mo ving than ndu, c6 d6 4m dudi 40% va chiéu
day via tir 0,5 m dén 20 m, via ndm sau dudi mat
dat khoang 75-300 m va goc dbc cua via a ~ 60°,
cling da thir nghiém & mot sé6 mo than da c6 do tro
cao 25- 40%, via mong 0,6-1 m, & d6 sdu khoang
400 m.

Hién nay, phuong phap m¢é via trong khi hoa
than nhin chung dugc tién hanh tuong tu nhu mo
via khai thac dau mo va khi dét.

Nhitng thanh phan co ban so dd cdng nghé
khai thac bang phuong phap khi hoa than bao gom:
16 khoan dén via than & 2 noi, giira ching dugc ndi
lai bing mot dwong dng dan. Moi dau 16 khoan
duoc théi khi dén via than noi 6 d6t, con 16 khoan
kia dugc hat khi than 1én.

5. KET LUAN
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- Phuong phép khi hoa than ¢6 nhugc diém la
hé s6 sir dung thap, nhiét lwong chay cua khi hoa
than khdng cao (chi bang 0,15 - 0,2 so voi khi dét
thién nhién), tiéu hao niang luong khé Ién chu yéu
vao viéc tao dong khi thoi c6 ap luc (chiém 90%)
toan bo tiéu hao nang lugng trong khi hoa than, hé
s6 t6n that kha 16n, lugng khi than bi rd ri nhiéu
khoang 17%, gay & nhiém céc ngudn nudc ngam va
nudc mat trong vung mo,...

- Nhitng céng nghé hién c6 dang dugc Gng
dung trong khi hoé than trong khai thac cac mo than
nau, than da thi tinh kinh té kém hon so vé&i khai
thac khi dét thién nhién.

- Tuy nhién, ¢ nhitng viing khéng c6 dau mo,
va khi thién nhién ma & d6 chi cé trir lwgng than
nau, hay than da vdéi trit lwong khong 16n, va néu
phai van chuyén tir xa cac ngudn ning luong dé
cung cap cho tiéu dung véi chi phi gia thanh cao thi
viéc ap dung khi hoa than s& dem lai hiéu qua nhét
dinh. Mic dau cé nhirmg nhuoc diém di néu trén
viéc ting dung phuong phap khi hoa than sé dem lai
hién qua kinh té rat 16n d6i véi mot s6 mo than nho,
via than mong va chiéu day 16p dat pha Ion, hoic
nhitng via than nim ngoai bang can dbi, c6 thé tan
thu cac khu mo da hét thoi han khai thac

- Kinh nghiém thé gigi cho thiy, cong nghé
khi hoa than dudi long dit 1a mét trong nhiing
lya chon hang dau dé tan dung tdi da ngudn tai
nguyén, dat biét 1a khi céng nghé khai thac co
dién khong kha thi vé mat ky thuat va kinh té.

- Tuy thé gi6i da c6 nhiéu kinh nghiém, nhung
cdng nghé khi hoa than dudi long dat van chua
hoan thién & ung dung rong rdi trong cong
nghiép khai khoang. Véi nhiéu diéu kién nhu dia
chat khoang sang, vi tri khi hoa than, diéu kién
cdng nghé, bao vé méi truong, cdng tac an toan,
quan tric diy du qua trinh khi hoa than, ciing nhu

kha nang loi nhuan trong cac dy &n quy mo cong
nghiép.
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