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1. PAT VAN PE
1.1. Boi canh va vai tro ciia Pia co hoc trong giam phat thai

Tai Hoi nghi COP26, Viét Nam da cam két dat mirc phat thai rong béng "0" vao nam
2050, mdt muc tiéu duoc cu thé hoa béng Quyét dinh s 896/QDb-TTg cua Thu tudéng
Chinh phu. T4p doan Cong nghiép Than - Khoang san Viét Nam (TKV) hién dang d6i
mit v6i thach thirc kép: vira phai dam bao an ninh niang luong qubc gia, vira phai cit
giam triét dé phat thai khi nha kinh (KNK).

Trong khai thac him 10, khi nha kinh khong chi sinh ra tir viéc tiéu thu ning luong
(dién, dau) ma phan 16n 1 phat thai do phat tan (Fugitive Emissions). Cac khi chinh
bao gom:

« Khi Mé-tan (CH4): N6 thoét ra tir gwong 16, dat da sap do, va ludng gi6 thai
thong gi6 (VAM).

« Carbon Dioxide (CO2): Ton tai ty nhién trong via than cing v6i CH4 (goi
chung la khi md). Ngoai ra, mot lugng 16n CO2 thu cép duoc sinh ra tir cac hoat
dong van hanh thiét bi d6t trong (dong co diesel cua xe gat, tau dién ham 10) va
qué trinh ti€u thu dién ndng cho hé théng bom nudce, thong giod, toi tryc.

e Nitrous Oxide (N20): Xuét hién véi mot luong rat nho, chu yéu phat sinh tir
qua trinh n6 min (sir dung thudc n6 cong nghiép ANFO hoic nhil twong trong
ham 10).

Mic du CO2 thuong dugce nhic dén nhiéu nhét khi noi vé bién doi khi hau, nhung trong
buic tranh cy thé ctia khai thac than ham 16, CH4 méi 1a "ké hay diét" thyc su. Xét vé
ciu tao khi ty nhién trong via than: Tai cic mo than, CH4 thudng chiém 80% dén
95% tong luong khi thoat ra tir via, phan nho con lai 1a CO2, N2 va mot s6 hydrocarbon
khac.

Xét vé mirc dd anh huwong (Quy doi ra CO2 twong dwong - CO2e):

o Sirc tan pha ciia CH4: Theo Uy ban Lién chinh phul vé Bién d6i Khi hau
(IPCC), chi s Tiém nang Nong 1én Toan cau (GWP) ciia CH4 cao gip 28-36
1an CO2 trong chu ky 100 nam. Néu xét trong chu ky ngin 20 nim, CH4 giir
nhiét manh gip 84 lian
CO2(https://www.ipcc.ch/site/assets/uploads/2018/02/WG1ARS_Chapter08_FI
NAL.pdf).

« Chitng cit toan cau: Theo bdo céo ctia Co quan Bao vé Mbi truong My (EPA),
khai thac than dong gop khoang 10% tong luong phat thai CH4 nhan tao toan
cau. Trong d6, khai thac ham 10 xa lugng CH4 cao hon rat nhiéu so voi 16 thién
do cac via siu chiu ap suat dia tinh 16n, gitr khi chit hon
https://www.epa.gov/cmop/opportunities-globally-address-coal-mine-methane-

emissions).


https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.epa.gov/cmop/opportunities-globally-address-coal-mine-methane-emissions
https://www.epa.gov/cmop/opportunities-globally-address-coal-mine-methane-emissions

« Chirng ct tai Viét Nam: Theo Quyét dinh s6 2626/QD-BTNMT cua Bo Tai
nguyén va Moi truong vé hé sb phat thai, hoat dong khai thac than him 16 xa
tryc tiép trung binh 1,5789 m* CH4/t4n than (cao hon hang chuc 1an so véi 16

thién) (https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-
2626-QD-BTNMT-2022-cong-bo-he-so-phat-thai-phuc-vu-kiem-ke-khi-nha-
kinh-532253.aspx) .

o Dbi chiéu véi cac m6 ham 16 khai thac xudng sau tai ving Quang Ninh
(nhu Mao Khé, Khe Cham, Nga Hai), lugng CH4 phat tan chiém t6i hon
85-90% tong tac dong bién ddi khi hau (tinh theo CO2¢) ctia toan b qua
trinh khai thac truc tiép (Scope 1).

o Vidu, mot nghién ctru sb liéu nam 2018 cho thay chi riéng mo ham 16
Mao Khé da phat thai lugng CH4 quy d6i twong duong hon 155.000 tin
CO2e, 4p ddo hoan toan so vdi lugng CO2 sinh ra tir viéc chay dau hay
nd min tai mo (https://congnghiepmoitruong.vn/giai-phap-kiem-soat-

phat-thai-khi-me-tan-trong-nganh-cong-nghiep-khai-thac-than-ham-lo-o-
viet-nam-5564.html) .

Thuec té hién nay, phan 16n cac giai phap tai mo ham 10 van tap trung vao "phan ngon"
nhu cai tién quat thong gié hodc xir Iy khi Metan nong do thap trong gi6 thai (VAM -
Ventilation Air Methane). Tuy nhién, VAM thudng c6 ndng dé cuc thap (dudi 1%),
khién viéc thu hdi va chuyén hoa ning luong tré nén vo cing tén kém va kém hiéu qua
(theo Uy ban Kinh té Lién Hop Qudc vé Chau Au (UNECE),
https://www.google.com/search?g=https://unece.org/sites/default/files/2021-
12/Best_Practice_Guidance_for Effective_Methane Drainage 2nd_ed ENG.pdf).

Viéc hoa loang khi Metan xudng dudi 1% chi giai quyét bai toan an toan cho cong nhan
nhung khong 1am thay doi tong lugng phat thai ra khi quyén. Véi tiém ning giy néng
1én toan cau (GWP) cao gap 28-34 1an CO2, viéc thai bé Metan du d3 hoa lodng van
gdy hau qua méi trudng nghiém trong. Dé giai quyét tan gde ré, trong tAm nghién ctru
can duoc dich chuyén sang linh vuc Pia co hoc mé.

1.2. Tai sao trong tim phai la dia co hgc mé?

Nguyén 1y co ban: Khi CH4 bi nhét chit trong cac via than va da viy quanh nhd ap suét
dia tinh. O trang thai nguyén thuy, d6 thim thau cia via than rét thap, khi khong thé tyr
thoat ra. Khi ta do 10 hodc khai thac (khu than), sy can bang Gmg suat bi pha v&. Dt
da niit né, sap 16 tao ra cac "déi giam wng suat” va "déi ting dd tham". Chinh su bién
dang dia co hoc nay da m¢ duong cho CH4 d at thoat ra.

Sy di chuyén cta khi bi chi phéi tuyét d6i boi Tinh tham (Permeability - k). Dudi goc
d6 dia co hoc, tinh thAm khong phai 14 hing s6 ma 1a mot ham bién thién theo sy phan
bb lai tng suat khi c6 hoat dong khai thac. Su bién d6i nay tuén theo co ché vat Iy
nghiém ngat:


https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-2626-QD-BTNMT-2022-cong-bo-he-so-phat-thai-phuc-vu-kiem-ke-khi-nha-kinh-532253.aspx
https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-2626-QD-BTNMT-2022-cong-bo-he-so-phat-thai-phuc-vu-kiem-ke-khi-nha-kinh-532253.aspx
https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Quyet-dinh-2626-QD-BTNMT-2022-cong-bo-he-so-phat-thai-phuc-vu-kiem-ke-khi-nha-kinh-532253.aspx
https://congnghiepmoitruong.vn/giai-phap-kiem-soat-phat-thai-khi-me-tan-trong-nganh-cong-nghiep-khai-thac-than-ham-lo-o-viet-nam-5564.html
https://congnghiepmoitruong.vn/giai-phap-kiem-soat-phat-thai-khi-me-tan-trong-nganh-cong-nghiep-khai-thac-than-ham-lo-o-viet-nam-5564.html
https://congnghiepmoitruong.vn/giai-phap-kiem-soat-phat-thai-khi-me-tan-trong-nganh-cong-nghiep-khai-thac-than-ham-lo-o-viet-nam-5564.html
https://www.google.com/search?q=https://unece.org/sites/default/files/2021-12/Best_Practice_Guidance_for_Effective_Methane_Drainage_2nd_ed_ENG.pdf
https://www.google.com/search?q=https://unece.org/sites/default/files/2021-12/Best_Practice_Guidance_for_Effective_Methane_Drainage_2nd_ed_ENG.pdf

Ving tap trung &ng suat: Cac khe nirt bi nén chit, 1am giam do mé khe nut.
Theo quy luat bac ba, tinh tham s& sut giam nghiém trong, gy tic nghén dong
khi va tich tu ap suit khi via.

Ving giam tai ing suit (Stress-relief zone): Khi ing suit dia tinh duoc giai
tda thong qua cac can thiép co hoc, hé thdng khe nit s& din né thé tich
(dilatancy). Luc nay, tinh tham c6 thé tang 1én hang tram lan so véi trang thai
nguyén thuy, tao diéu kién 1y tuong dé chu dong dan hudng va thu hoi khi.

Tac dong ciia ing suit: Khi xudng siu, ap luc dia tinh khong 16 nén chit cac
hé thdng vi khe nit (cleats) trong than. Vi tinh thdm ti 18 thuan vdi liy thira bac
ba ctia d6 mo khe nurt), chi can mot sy gia ting nho ciia ing suét ciing khién tinh
thAm sut giam nghiém trong.

2. TONG QUAN NGHIEN CUU TRONG VA NGOAI NUOC

2.1. Cac huéng nghién ciru trén thé giéi trong nhirng nim gan day

Trong thap ky qua, viéc kiém soat khi mé-tan (CH4) trong khai thac than ham 10 da
vuot ra khoi pham vi cua k¥ thuat thong gio pha loang thu dong. Xu hudng nghién ciru
toan cau hién nay dit dia co' hoc mé 1am nén tang c6t 16i, dya trén nguyén 1y: su dich
chuyén khdi da va phan bé lai truong g suét do khai thac 1a tic nhan truc tiép diéu
khién cau tric niit né va tinh tham cua via, tir 46 quyét dinh dong luc hoc dong khi. Bén

huéng di chii dao hién nay bao gom:

1.

Nghién ciru co ché tién héa d6i nirt né va truong do thim: Thay vi tiép can
tinh, gidi nghién ciru tap trung danh gia sy phat trién dong ctia mang ludi nirt né
trong khong gian va thoi gian khi guong 10 cho tién. Muc tiéu 1a xac dinh chinh
x4c hinh thai va d6 vuon cao cia "d6i ntt né dan khi" (gas-conducting fracture
zone) phia trén vach 10. Viéc hiéu 15 quy luat co hoc pha huy nay cho phép cac
k¥ su bo tri mang luéi 16 khoan rat khi dinh hudng, t6i wu hoa viéc thu gom
CH4 trudce khi chung 10 ri b at vao khong gian m¢ (Palchik, 2003; Majdi et al.,
2012; Qu et al., 2015) (Qu et al., 2015; Wang et al., 2019; Yin et al., 2015).

Co hgc do tai trong khai thac via bao vé (Stree-relief in Protective Seam
Mining): La mot trong nhitng phuong phap can thiép dia co hoc kinh dién va
hiéu qua bac nhéat trén thé gidi (dac biét tai Trung Quéc, Uc va cac mo than ham
16 sau) dé giai quyét cac via than ngdm khi c6 rui ro buc phat (outburst-prone).
Ban chit ciia Co hoc d tai via bao vé 1a gi? O cic mo sau, via than thuong
chiu ap luc dia tinh (in-situ stress) cuc 16n khién céc khe nirt nguyén sinh bi ép
chat, din dén tinh thim cua via rat thap, khong thé hat khi CH4 ra dugc. Giai
phap 1a: Khai thac mét via 1an cén it nguy hiém hon truéc (via bao vé -
protective seam). Qu4 trinh nay pha v& trang thai cin bang tmg suit ban dau,
tao ra mot viing giam tai ing suit (stress-relief zone) khong 16 lan truyén 1én
véach va xudng nén. Via chira khi nguy hiém (via duoc bao vé - protected seam)
roi vao vung nay s€ bi do tai, dan dén su gian nd thé tich (volume expansion).



Céc khe nut trong khdi than mo toac ra, 1am ting dé thAm (permeability) 1én
gap hang chuc, tham chi hang trim 1an. Liic nay, ngudi ta madi cim 16 khoan vao
dé rat CH4 ra mot cach an toan trudce khi tién hanh khai thac via d6. Khi khai
thac mot via lan can (via bao v¢), ap luc dia tinh 1€n via ngdm khi s€ giam manh,
kich hoat sy mé rong cia cac khe nit nguyén sinh. Cac nghién ctru co hoc da di
sdu vao viéc xac dinh ranh gidi va bién dang cta "ving giam ap" dé thiét ké
thong s6 khoan thao khi dat hiéu suét cao nhét, bién rui ro buc khi thanh ngué)n
nang luong thu hoi (Karacan et al., 2011; Liu et al., 2013; Xue et al., 2015)
(Cheng et al., 2016; Liu & Cheng, 2015; Xue et al., 2015).

3. Ting cwong tinh thim bang can thiép co hoc chit dong: Dé giai phong CH4
bi nhdt trong cac via than qua clig, cac giai phap can thiép pha hiy cha dong
(nhu ntrt né thay lyc dinh hudng) dugc ung dung manh mé. Trong tdm nghién
ctru 13 kiém soat ap suat va quy dao lan truyén cia khe nrt nhan tao trong moi
truong trudng Gng suat dia kién tao. Viéc tao ra mang ludi lién thong nay gitip
tang dién tich giai hap phu, hd tro thu hdi luong 16n CH4 (Huang et al., 2015;
Ge et al., 2015; Zhou et al., 2016) (Ge et al., 2015; Huang et al., 2015; Li et al.,
2019).

4. Khong ché d6i sap d6 bing Co hoc chén lap: Dudi ling kinh dia co hoc, cong
nghé chén lap khoang khong khai thac dugc xem 14 giai phap "phong toa" CH4
cha dong. Bang cach 1ap dy khoang khong, khdi chén 1ap cung cip phan luc co
hoc truc tiép 1én vach 10 trén, han ché t6i da sy bién dang vong va sap dd cua tap
da mai. Qua trinh nay gitp triét tiéu su hinh thanh d&i nit né vuon cao, gitr CH4
bi ¢6 lap lai trong cac via 1an can thay vi gidi phong tu do vao ludng khong khi,
déng thoi bao toan do 6n dinh cia toan hé théng (Zhang et al., 2015; Sun et al.,
2018; Chang et al., 2020).

2.2. Thue trang va khoing trong nghién ciru tai Viét Nam

Tai Viét Nam, cac mo ham 10 thudc bé than Quang Ninh (nhu Méng Duong, Mao Khé,
Khe Cham) dang budc vao giai doan khai thac xudng sau dudi muc -350m dén -500m.
O chiéu sau nay, ing suat dia tinh ting cao kéo theo d6 chira khi mé-tan gia tang dot
bién (dat ngudng buc phat tir 10-15 m*/tn than). Thoi gian qua, cac nghién ctru trong
nuée chu yéu giai quyét bai toan an toan cuc bd. Dién hinh nhu cac nghién ctru du bao
ham luong khi theo chiéu sau (Thinh et al., 2021) dé phuc vu cong tac thong gid pha
lodng, hodc cac do dac ap luc noc 10 trén gia khung thity luc (Nhan et al., 2026) dé ngin
ngtra sap do.

Duéi goc do dia co hoc, bé than Quang Ninh c¢6 hai dac diém mang tinh quyét dinh dén
dong luc hoc dong khi: (1) Than chu yéu 14 anthracite ¢6 dd cirng cao, tinh thim ty
nhién cue ky thap, khién viéc khoan rat khi ty nhién kém hiéu qua (APERC, 2022; Liu
et al., 2022); (2) Céu tric dia chit dirt giy phirc tap xen ké via day va chum via, d&
hinh thanh cac viing tip trung (mg suét 16n nhung ciing rat thuan lgi dé ap dung khai
thac via bao v¢ (Nguyen & Nguyen, 2021).



Tuy nhién, ddi chiéu véi xu hudng kiém soat khi bang dia co hoc trén thé gidi, birc
tranh nghién ctru tai Viét Nam dang boc 16 3 khoang tréng (Research Gaps) 16n mang
tinh hé thong:

Su phan manh giira Kiém soat ap lwc mé (Strata control) va Pong luc hoc
khi (Gas dynamics): Cac nghién ctru vé ap luc mo tai Viét Nam hién nay thuan
tay phuc vu muc dich co hoc két ciu — tirc 1a giir cho khong gian khai thac on
dinh (6n dinh vach, chng buc nén). Rit hiém nghién ctru phan tich sy sap d6
ctia vach 16 anh huong thé nao dén quy dao va do vuon cao cia "d6i nirt né dan
khi" (gas-conducting fracture zone). Su thiéu vang cac danh gia vé mé hinh nurt
né nay khién ky su mo khéng xac dinh duoc toa do khong gian tdi vu dé cim
cac 16 khoan dén 1ong CH4, dan dén viéc khi van tu do 1o ri d at vao lué)ng gio
thong gi6 (VAM).

Khoang trong trong mé hinh héa dinh hrong d9 tham ciia than Anthracite
Viét Nam: Do than Quang Ninh c¢6 tinh thAm siéu thap, viéc rat khi chi hiéu qua
khi khéi d4 duoc "dd tai ing suat” (stress-relief) — vi du nhu khi khai thac cac
chum via lan can. Tuy nhién, Viét Nam hién chwa c6 cac nghién ctru thiét 1ap
phuong trinh toan hoc hay mé hinh da truong dé danh gia dinh luong: tng sudt
gidm bao nhiéu MPa thi hé sé tham ciia than anthracite Quang Ninh tang 1én
bao nhiéu lan. Thiéu di co s co hoc da nay, viéc thiét ké mang ludi khoan thao
khi (khoang céch, gbc dd, thoi gian hat) tai cac mo sau hién nay van chu yéu dua
vao kinh nghiém thuc nghiém, dan dén hiéu suét thu hoi rat thép.

Chuwra 1am chii cac cong nghé can thiép co hoc pha hity chi dong: Dé giai
quyét triét dé bai toan ngam khi trong cac via than nguyén khéi, thé giéi da ap
dung rong rii cac giai phap thay doi trudng tmg suat chi dong nhu nit né thuy
lyc (hydraulic fracturing) hay cat néc 16 dinh hudng (directional roof cutting) dé
tao mang ludi dan khi nhan tao. Tai Viét Nam, céc k¥ thuat can thié€p co hoc sau
nay gan nhu ving béng cé trong nghién ctru 1y thuyét 13n thuc nghiém hién
truong. Piéu nay khién cic mo sau bi ket trong thé "bi dong": khong théo dugc
khi ra trudc vi than qué dic sit, dan dén tdc do khau than phai cham lai dé cho
thong gio, anh hudng nghiém trong dén san lugng. Gan day cac nghién ciru ctia
Trung tam Hb tro tién bo ki thuat Hoi Khoa hoc Cong ngh¢ mo Viét Nam budc
dau nghién ctru tng dung pha huy thuy luc & ving than Quang Ninh.

Chinh nhiing khoang tréng vé su thiéu hut soi day lién két gitra "Co hoc v& vun" va
"Tinh thim dong luu thé" di véi diéu kién dic thu cua than Quang Ninh 14 co s¢ dé bai
bao dé xuat hudng nghién ctru tich hop trong giai doan téi.

3. PE XUAT CAC HUONG NGHIEN CUU PIA CO HQC CHO PIEU KIEN
VIET NAM

Bé than Antraxit Quang Ninh c6 diéu kién dia chét - k¥ thuat khai thac thudc dién phtc
tap bac nhat thé gidi: cau tric nép udn, dat gy day dic, cac via than dbc, chiéu day
bién d6i va tinh chét co 1y than thay doi. Dya trén dit liéu vién canh khai thac xubng siu



(tir mirc -300m dén -500m) ctia TKV trong giai doan ti, bai bio dé xuit 4 hudng
nghién ctru dia co hoc trong tdm kém theo dia chi ap dung cu thé:

3.1. T6i wu hoéa kiém soat ap lwc mé dé han ché déi nirt né din khi (Giai phap nén
tang)

e Co sé lap luan tir dir liéu thue tién: Tai cic mé khai thac ving Quang Ninh,
dat da vach va nén via thudng 1 sét két, bot két. Dudi ap luc dia tinh 16n & muc
-400m, vach 16 s€ nhanh chong bi nén v& va sap dd, kich hoat cac dat gay kién
tao ty nhién mdé rong Ién tdi hang chuc mét phia trén khong gian khai thac
(goaf). Mang ludi d6i pha huy nay vo tinh tao ra cac "dudng cao tdc" din khi
CH4 tir cac via lan can xa thang vao ludng gi6 thai (VAM), vo hi¢u héa hoan
toan moi nd luc thu hdi KNK bang 15 khoan. it nghién ctru tai Viét Nam danh
gia su vong xudng cta vach 10 twong quan thé nao véi d6 vuon cao cua "déi nirt
né dan khi" (gas-conducting fracture zone).

« Giai phap dé xuit: Nghién ctru tinh toan tuwong tac dong luc hoc gitra hé thong
vi chéng va khéi da vach (roof-support interaction). Muc tiéu la xac dinh "sirc
can khang cat" toi vu dé duy tri tinh toan ven cua vach dé, dap tit su phat trién
vuon cao ctia d6i nit né, "khoa" khi CH4 ¢ lai trong via dé cho thao hut bang
mang ludi khoan chu dong.

« Goi ¥ noi ap dung cu thé: Cac 10 cho co gii hoa ddng bo khai thac via doc
nghiéng, ap lyc néc 16n tai Mé than Nam Mau va Mé than Mao Khé (khu vuc
canh Nam).

3.2. Co hoc khoi d4 trong khai thac via bao vé tich hop quan tric vi dia chan dé
tang cwong thao khi

e Co s& 1ap luin tir dir liéu thye tién: Rat nhiéu khu vyc tai Quang Ninh c6 ciu
tric via dang chum (céc via ndm cach nhau chi tir 15m - 30m). Theo cac bao cdo
tham do, d¢ chtra khi & muc -300m tré xubng dat ngudng rat cao (1én 15 - 20
m3/tan than). Néu khai thac truc tiép via day ngam khi, rai ro phut khi va phat
thai 6 at 1a khong thé tranh khoi. Trinh ty khai thac cic via gin nhau nay can
dugc nghién ciru 1am rd dé giam thiéu sy anh hudng 1An nhau lién quan déi nit
né. Cac nghién ctru va trng dung trong nude hién nay mang nang tinh kinh
nghiém va hinh hoc tinh. Ching ta chi xac dinh "vung bao v¢" dua trén cac géc
dut gy ly thuyét dé cam 16 khoan thao khi, chtr chwa ¢6é cac mé hinh dinh
lwong (toan hoc/md phong) dé biét chinh xac su suy giam g sut (stress-
relief) 1am ting hé sb tham cua khdi than Antraxit 1én bao nhiéu lan, va ting
manh nhét vao thoi diém nao.

« Giai phap dé xuit: Xay dung mé hinh mé phong két hop quan tric vi dia chan
dé 1ap ban d6 "déi giam tai tng sut" (stress-relief zone) theo thoi gian thyc khi
khai thac via gan nhau. Viéc 1ap ban dd "d6i giam tai Gmg suat" dong theo thoi



gian thyc s& giup k¥ su mé cam 16 khoan rat khi chinh xac vao toa d6 gidn nd
khong gian ngay tai thoi diém hé s6 tham dat dinh.

Goi y noi ap dung cu thé: M6 than Khe Cham va M6 than Nga Hai (Cong
ty than Quang Hanh) — nhitng noi c6 dic thi nhiéu via ndm sat nhau va ham
lwong khi via bién thién manh.

3.3. Can thiép co hoc chii ddng: Nirt né thity lwe va Cit néc dinh hwéng

Co s& 1ap luan tir dir liéu thye tién: Dé d6i phé véi cac vach da nguyén khoi
qua cung khong chiu sap, Vién KHCN Mé (IMSAT) va Hoit KHCN Mo da tung
budc thir nghiém cong nghé nd min cit vach hodc ép nwéc tao nirt né (water
injection/hydraulic fracturing) tai mot $6 10 cho (nhu Khe Cham, Ha Long,
Nam Mau). Du d c6 thir nghiém, nhung cong nghé ndy tai Viét Nam chi dang
duoc dung dé cudng bire sip dd noc 10 (bao vé gian chdng hoic duong 10).
Hoan toan chua c6 nghién ctru ndo ing dung co hoc nirt né nhan tao dé ting
cuong tinh tham cho chinh via than nham thu hoi CH4. Hon nita, néu bom ép
ap luc cao nhu nude ngoai, than Antraxit gion ctia Viét Nam dé bi x6i 16, sap 10
khoan thay vi niit lan truyén.

Giai phap dé xuét: Nghién ctru co ché phd hity ctia than trong diéu kién phirc
tap dé t6i wu héa cong nghé nit né dinh huéng. Bao gom: (1) Céng nghé "bom
ép toc o cham" (slow-rate fracturing) két hop dung dich bom c6 do nhét cao dé
néi 16ng tir tir cac vi khe nirt ma khong pha v& cau trac 16 khoan; (2) Cong nghé
"Ciat néc dinh hudng" (directional roof fracturing) dé chu dong bé gy cac tap da
vach clmg, giai phong tmg suat cuc bd va kich thich tinh thdm cho toan bd khdi
than.

Goi y noi ap dung cu thé: Cac khu vuc via sau, than c6 d6 ngam khi cao va
thudng xuyén gip su cd kep choong khi khoan théo khi tai Mé than Vang
Danh (khu Canh Ga) va Mé than Udng Bi.

3.4. Khéng ché déi nirt né va phong téa CH4 bing Co hoc chén lap vit liéu hdn
hop (CPB)

Co s6'1ap luin: Khai thac hdm 16 tai ving Hon Gai, Cam Pha dang d6i mit véi
ap luc kép: 1un sut mat bang do khoang khéng ngam va bai thai 19 thién/tro xi
nhiét dién khong 16. Gan day, cac nha khoa hoc Viét Nam (tiéu biéu nhu nghién
ctru cua Nguyen P.H et al., 2023 Nguyen, P. H., Nguyen, C. K., & Nguyen, T. K.
T. (2023). Research of Building the Reasonable Mixing Ratio between Waste
Rock and Fly Ash as Backfill Material in Mongduong-Cocsau Area, Quang
Ninh, Vietnam. Inzynieria Mineralna, 2(1).) tai khu vuc Mong Duong - Coc
Sau) da boc tach thanh cong bai toan cap phdi vat liéu Vira chén lap dang Paste
(CPB) sir dung hdn hop d4 thai nghién (1am cdt liéu thd chiu lyc) va tro xi (1am
chat don min déng két). Tuy nhién, cac nghién ciru trong nudc méi chi dimg &
muc tiéu co hoc két ciu (chdng sut lun) va xtr Iy méi trudng. Tiém ning vi dai



nhat ctia khdi CPB dic sit nay dudi goc do dia co hoc chét lwu — tic kha ning
lam "nit bit" phong toa khi mé-tan — van hoan toan bi bo ngo.

Giai phap dé xuét: Ké thira cc ty 18 phdi tron CPB (da thai + tro xi) di duoc
duc két cho diéu kién Quang Ninh, huéng nghién ctru cin mo rong sang Co' ché
ghép ndi Co - Thiy (Hydro-Mechanical coupling) ciia khoi chén Idp. Trong
tam 14 danh gia su bién thién d6 réng va hé sb thim khi cua khdi CPB theo thoi
gian dudi moi truong ap luc mé ngam. Muc tiéu cdt 13i 1a chimg minh khi vat
lidu hdn hop nay khong chi giir 6n dinh vach 10, ma con cét dut triét dé cac hanh
lang lién thong dan khi, ép CH4 phai ¢ lai trong cac via 1an can dé phuc vu cong
tac khoan thu hoi dinh hudng.

Goi y dia chi ap dung: Mo than Ha Lam va Nui Béo, tan dung truc tiép ngudn
da boc tir cac bai thai 10 thién lan can va tro xi tir cum Nhiét dién Ha Khanh,
bién chiing thanh 16p "40 giap" ngan ro ri khi nha kinh.

4. THAO LUAN VA PANH GIA TiNH KHA THI TRONG BOI CANH VIET

NAM

Viéc chuyén giao va tng dung cac huéng nghién ciru dia co hoc tir phong thi nghiém ra
hién truong moé ham 16 Viét Nam khong thé rap khuén may moc. Pé danh gia muc do
kha thi ctia 4 nhom giai phap da dé xuét, phan thao ludn nay thiét 1ap hé tiéu chi danh
gia va dat chung vao h¢ quy chiéu toan dién bao gém: diéu kién dja cht, trinh d6 cong
nghé, va dinh hudng chinh séch hién hanh.

4.1. Thiét lap tiéu chi danh gia

Cac giai phap duoc dat 1én ban can dya trén 3 tru cot tiéu chi cbt 16i:

Tiéu chi Cong nghé (Mitrc d§ siin sang - TRL): Panh gia dya trén sy tuong
thich voi thiét bi va trinh d6 co giéi hoa hién tai cia TKV va Tong cong ty Dong
Bic. Murc "Cao" nghia 1 cong nghé hoan toan méi, doi hoi nhap khau hoic
R&D dai han; mirc "Thap" 1a c6 thé tich hop ngay vao day chuyén thiét bi hién

hiru.

Tiéu chi Kinh té (Chi phi vong doi du 4n): Danh gia tuong quan gitra chi phi
dau tu ban dau (CAPEX) va chi phi van hanh (OPEX) so véi tiém nang loi ich
mang lai (tiét ki€m chi phi bao v€ moi trudong, thuwong mai héa tin chi carbon,
hodc tan thu nang lugng).

Tiéu chi Méi truwong (Tiém ning giam phat thai): Po ludng bang kha ning
"phong toa" triét dé khi CH4 (Scope 1) trudc khi thoat ra méi trudng, két hop
vé6i loi ich kinh té tudn hoan (vi duy: tiéu thu lugng 16n chét thai ran mo).

4.2. Phén tich dit trong boi canh thyec tién va chinh siach qudc gia

Ve boi canh dia chat va cong ngh¢ hi¢én hiru:



Bé than Quang Ninh c6 dut gy kién tao phtrc tap, cac via than doc, chiéu day bién ddi.
Hi¢n nay, TKV da c6 budc tién 16m trong "Co gioi hoa, Ty dong hoa, Tin hoc hoa" (ti€u
biéu 1a cac hé théng gia chéng thuy luc tu hanh). Tuy nhién, ddi véi cac can thiép dia co

hoc chu dong, cong nghé khoan thao khi hién tai chu yéu van 1a khoan dinh vi tinh; céac
hé thdng tram bom ép téc d6 cham phuc vy nit né thuy lyc hay duong éng bom vita
chén 14p hdn hop (CPB) chua duoc dau tu dong bo.

Vé dinh hwéng ciia Pang va chinh sach ciia Chinh phii:

Céc dé xuét nghién ctru giam phat thai mo than hoan toan bam sat va phu hop véi cac
hanh lang phap 1y tbi cao:

Nghi quyét s6 55-NQ/TW (ngay 11/02/2020) ciia B6 Chinh trj vé dinh hudng
Chién lugc phat trién nang lugng qudc gia. Nghi quyét nhan manh yéu cau "bao

vé moi trudng sinh thai, thich tng voi bién d6i khi hau" va "timg budc loai bo
cong nghé lac hau, cuong do phat thai KNK cao".

Quyét dinh s6 896/QD-TTeg (nim 2022) cta Tha tudng Chinh phu phé duyét
Chién lugc qudc gia vé bién doi khi hau giai doan dén nam 2050, cu thé hda cam
két Net Zero.

Rao cin chinh sach hién tai: Kho khan 16n nhat dé trién khai cac cong nghé dia co hoc

dat tién nam & co ché tai chinh.

Tht nhét, trong khi Viét Nam da c6 co ché gia dién hd tro (FiT) cho dién rac
(Quyét dinh 31/2014/QD-TTg) va dién sinh khéi (Quyét dinh 08/2017/QD-
TTg), chung ta van hoan toan chwa cé co' ché FiT danh riéng cho dién sin
xuit tir khi metan mé than (CMM). Diéu nay khién bai toan thu hdi von tir
thao khi gap bé tac.

Thir hai, tiém nang ban tin chi carbon tir viéc giam rd ri CH4 chua thé mang lai
dong tién ngay, do San giao dich tin chi carbon noi dia phai dén nim 2028 méi
van hanh thi diém va sau 2029 méi chinh thire di vao hoat dong, theo ding
16 trinh dugc quy dinh tai Nghi dinh s6 119/2025/ND-CP (sira d6i bd sung Nghi
dinh 06/2022/ND-CP).

4.3. Panh gia tong hop cac giai phap dé xuat

Dua trén cac hé quy chiéu trén, tinh kha thi cta 4 huéng nghién ciru duoc phén tich tai

Bang 1.
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https://nhandan.vn/quy-dinh-moi-ve-thi-truong-carbon-tu-ngay-182025-post897444.html
https://nhandan.vn/quy-dinh-moi-ve-thi-truong-carbon-tu-ngay-182025-post897444.html

Bang 1: Ma tran danh gia tinh kha thi cac gidi phap Dia co hoc ¢ Viét Nam

Tinh twong

. Chi phi Kinh té |[Tiém nin
Gidi phap [[thich Dia chét &|[ P Hmnte PIICMNANS 5 trinh ap
A X . t & Rao can Chinh||Gidm phat thai || ° X
De xuat Cong nghé séch & Mbi truwon dung deé xuat
(TRL) g
Rat phu hop.
K P (fp P R ,.|[Trung binh.
Téan dung toi da ||[Thap. Khong phat|| . . £ 9
oz \ } . ., .z |[Khong truc ti€p |[Ngan han (1-3
.z .. |[h¢ thong vi sinh chi phi thiét N N U
1. Kiém soat || =, , e a1z thu hoi CH4, nam). Can cap
ap lwc mo chong thuy luc tur|lbi m6i dot bién. nhung 1a "16 nhat ngay vao
plv hanh hién c6. Chi|[Khong phu thuoe [ & @ TOP A ngay vao
(Strata et z. N .» .. |khoéavan"nén |[|[quy chuan thict
doi hoi thay d6i  |[vao dong tién tur , . N e
Control) R . ) , |[tdng bat budc dé [|ké chong gilr
R&D trong mé  |[thi truong tin chi B o ,
. . L chan phat thai ty ||cia TKV.
hinh tinh toan ap |[|carbon.

Iuc va d61 nut né.

do.

Ngin han (1-3

Phu hop. Tuong |[Thap. Tan dun 2 . L
i op . ’g . P N ;g Cao. Bién ddi nam). Trién
thich cao vdi cac ||day chuyén khau L o
e, . . AL ¢, . ||nut né thanh khai thu
2. Khai thac [[mé c6 cau trac  |[than san c6. Chi . X o
R ] . . R » _|[khoang chtra, dé |[nghiém va
via bao vé |via chum (Khe |[phi ting thém nam|| L,
) . R | DA N »_ ||[dang thu gom chuan hoéa quy
(Protective |[Cham, Nga Hai). ||6 khau phan mém N . . )
R e o . |[CH4 ndng do trinh ngay tai
Seam) K¥ thudt dao 10  |[mo6 phong HM va } . , N
A . . , cao trudc khi cac mo via
va khau than dd ||dinh hudng chiine phat tan.  lehim xuén
u ) um xu
lam chu. khoan. £P R &
sau.
Thach thirc 16n. Al
. Cao. Can dau tu A
Dia chat dat gay |, . Rat Cao. Gidi  ||Trung han (3-
% 11 A - ||[dong bd tram bom | ., ) . A
de lam that thoat ||, , phap mang tinh ||5 nam). Yéu
. . < ap lyc, dung dich |~ 7 N .
3. Nt né ap luc chat luu. olvmer. va thiét dot pha, bé gay ||cau hop tac
thay lwc/  ||Trinh d6 R&D PO yIeL, cau tric Antraxit||quoc té dé

Cit néc cha
dong

trong nudc chua
lam chu duogc
thiét bi bom tdc

bi khoan cét dinh
hudéng. Gap rao
can do chua c6 gia

dac sit dé giai
phong khi hap
phu trong via

chuyén giao
cong nghé va
thtr nghiém

4. Chén lap
vat li¢u hon
hop (CPB)

dién FiT ch ol

d6 cham chuyén wen L cho sau nguyén khoi. |(hién truong.
CMM.

dung.

Trung binh. Ky || Trung binh - Rét Cao. Giai  ||Dai han (5-10

thuat phdi tron
vira CPB (d4 thai
+ tro xi) da c¢ tai
VN, nhung viéc
thiét ké hé thong

Cao. Can dau tu
tram tron va tram
bom trén mat
bang. Tuy nhién,
dugc bu dip bang

quyét da muc
tiéu: Tao "van
khoa" CH4 triét
dé, chéng sut lin
mit dat, va kinh

nam). Cho sy
bung nd cia thi
truong tin chi
carbon (sau
2028) dé co
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Giai phap  |thich Dia chit &

Tinh two . ;
1 Srons Chi phi Kinh t¢ | Tiém niang

Lo trinh a
& Rao can Chinh||Giam phat thai 0 trinh ap

Pé xuit Cong nghé dung dé xuit
: sach & Moi truon :
(TRL) g
dudng 6ng bom  ||viée tiét kiém thué ||té tuan hoan thém ngudn thu

sau va do luong  ||mdi truong do (tiéu thu hang  ||hd trg CAPEX.
hé s6 tham ngam |[khong phai d6 thai[triéu tan xi

la cong nghé 10 thién. than/da boc).
moi.

5. KET LUAN VA KIEN NGHI

5.1. Két luén

Cam két Net Zero 2050 doi hoi nganh than ham 10 Viét Nam phai thay doi triét dé tu
duy: chuyén tir "thong gié pha lodng thu dong dé tranh chay nd" sang "can thiép dia co
hoc cha dong dé thu hi téi da khi nha kinh". Bai bao da 1am rd 3 ludn diém cbt 15i:

1.

Pia co hoc la nén tang gidi quyét tin géc: Viéc 1am chu trang thai ing suat va
quy luét tién hoa d6i nut né 1a tién dé duy nhat dé kiém soat hé s6 tham, tir 46
"khoa van" chan dimg sy 10 i ty do cia CH4 vao khong gian mo.

Tinh thim thip 14 rao cin quyét dinh: Dic thi than Antraxit Quang Ninh (<
0.1 mD) nguyén khéi khién cac phuong phéap khoan tinh kém hiéu qua, bat budc
phai c6 céc can thi€p d& tai hodc v& vun chu dong.

Giai phap phai mang tinh hé thong: Khong c6 "chia khoa van nang" don 1é.
Viéc giam phat thai sdu doi hoi su tich hop gitra kiém soat ap luc, kich thich via
va cong nghé chén lap.

5.2. Kién nghi

Dé hién thuc hoa 19 trinh "khai thac xanh bang dia co hoc", bai bao dé xuét:

Vé mit K¥ thuat va Nghién ciru (R&D):

Trong ngin han: TKV can ra soat, tbi wu hoa strc can hé théng vi chdng tai cac
mo co gidi hoa sau dé han ché d6i nit né vuon cao; dong thoi, chuan hoa quy
trinh khai thac via bao vé tai cac mo via chim nhiam d& tai ing suat, ting hiéu
suat thu hdi CH4 ndng do cao.

Trong trung va dai han: Uu tién R&D dé 1am chu cong nghé can thiép chu
dong (nut né thuy lyc te dd cham, cit noc dinh hudng) va dwa hé théng chén
lap vat liéu hon hop (CPB) tir d4 thai va tro xi vao tmg dung thyc té nham phong
téa vinh vién khong gian ngdm khi.

Vé mit Co ché va Chinh sach:
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Tao don bay kinh té: Kién nghi Chinh phti sém ban hanh co ché gia dién hd trg
(FiT) danh riéng cho ning luong tir khi Metan mé than (CMM) va day nhanh 16
trinh van hanh thi truong tin chi carbon noi dia dé hd tro doanh nghié¢p tai dau tu
cong nghé.

Pinh hwéng tai trg khoa hoc: Bo Cong Thuong va TKV can wu tién ngudn
vén R&D cho cac dé tai nghién ctru trong tac da trudng (Co - Thuy dong luc
hoc) trong khéi d4 mé, tao co sé khoa hoc viing chic cho quy chuan thiét ké mo
sau trong tuong lai.
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