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GIAI PHAP VAN CHUYEN TRO Xi
TU NHR MAY NHIET DIEN THAN 101 81 Xi

NHAM GIAM PHAT TAN BUI BAO VE MOI TRUGNG

TA NGOC HAI - H6i Khoa hoc va Cong nghé Mo Viét Nam

NGO QUOC TRUNG, NGUYEN DINH THONG,

DPOAN NGOC CANH, VU BINH MANH, TRAN NGO HUAN

ién nay, tai nwdc ta, nhiét dién than dong
r mét vai tro quan trong trong an ninh nang
lwong quéc gia. Theo Quy hoach dién VII
diéu chinh da dwoc phé duyét, téi ndm 2025 téng
cong suat cac nha may nhiét dién than cda nuwoc ta
chiém 49,3 % tong cong suat cac nha may dién
(96 500 MW), nam 2030 con sb nay 1a 42,6 % cua
tbng cong suat cac nha may dién (129. 500 MW)
[1]. Nhw vay, hién nay va trong twong lai gan, nhiét
dién than van la mét trong nhirng tru cft chinh cla
an ninh ndng lwgng nwoc ta. Trong qua trinh hoat
déng, cac nha may nhiét dién than (NDT) thai ra
khdi lwong 1&n tro xi, bui. Cac ngudn phat sinh bui
ra méi treong clia NDT gdm co: bui than phat sinh
trong qua trinh béc d&, van chuyen Iteu trie than;
bui tro bay chwa tach hét theo éng khai thai ra
khéng khi; bui phéat sinh trong qua trinh thu gom tro
xi trong ndi bd nha may, bui phat sinh trong qua
trinh béc d&, van chuyén tro xi tir nha may dén bai
xi; bui phat sinh trong qué trinh d&, lvu gitr, Xt ly
tro xi tai bai xi. De dap trng cac yéu cau bao vé moi
trwéng v& bui, can phai nghién clru cac giai phap
giam thiéu phat sinh bui mdt cach hé théng, déng
bo & tat ca cac khau ké trén. Bai bao gidi thiéu mot
gidi phap méi nham han ché phat sinh bui trong
qua trinh van chuyén tro xi nha may nhiét dién than
tc§| bai xi.
‘1. Néi dung nghién ctru
" 1.1. Tro, xi nha mdy nhiét dién than
Trong NBT, than dwoc dbt chay sinh nhiét lam
nong nwaoc tao hoi nwéc cung cap cho tudc bin hoi
dé chay may phat dién. Hién nay, tai cac nha may
nhiét dién than cta nwéc ta dung hai loai 16 hoi: Lo
hoi dét than phun (PC - Pulverized coal fired boiler)
va.|o hoi tng (I&p) s6i tuan hoan (CFB- Circulating
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fluidized bed boiler). Trong 16 hoi, than bi abt chay
- xay ra qué trinh & xy héa cac bon-thanh phan
chay dugc clia than, cac thanh phan chay khong
hét dwoc thai loai ra ngoai theo khoéi va tir day 10
hoi. Cac hat ran cé ¢& hat nhd, min bay theo khéi,
thong thwdng dwoc tach ra bang cac loc bui, nhu:
loc tinh dién, loc tdi,... dwoc 90| la tro bay (fly
ash”), cac hat Ién hcm chay xuong day 16 goi la xi
day (“bottom slag”), ca hai goi’chung la tro xi
(“coal ash™).

Vé thanh phan héa hoc, tro xi clia cadc nha may
nhigt dién than ludn chira 6 loai & xit kim loai chu
yéu, gom: SiO,, Al,O3, FeO, Fe;0;, CaO, MgO. vé
c& hat tro bay: tro bay chd yéu co c& hat nhé-20+30
um (30 % [2]), kich thwéc Ién nhét 1-2 mm [7].

V& c& hat xi day: cling la dét than, nhung do
cong nghé 10 ho PC va CFB co nhirng diém khac
biét, chat lwong than cip cho tirng cdng nghé cng
khac nhau, cho nén c& hat cling khac nhau. Déi
véi 10 hoi PC, xi day khi ra khéi 16 hoi co kich
thwée dén 500-600 mm tham chi Ién hon. Sau do,
dé van chuyén toi bai xi, xi day dwoc dap dén co
hat 4060 mm. Co ban xi day cé kich thuwoc
0,1:20 mm. D&i v&i 16 CFB, xi day co kich thuwéc
nhé hon 60 mm, khong can dap trwdc khi van
chuyen [7]

Vé khoi luo’ng tro xi can van chuyén: Trung binh
khéi lwgng tro xi ctia NDT thai ra khoang 30 % khoi
Iwcmg than tiéu thu. Theo dw kién dén nam 2025,
tdng khéi lwong tro xi ctia NDT trong ca nuwoc woc
tinh la 20 triéu tan/nam. Khon lwong tro xi phat sinh
trong mét nam cua mot s6 NDPT I&n thude Tap
doan Dién lwc Viet Nam (EVN) nhw sau: Quang
Ninh: 1,8 triéu tan; Vinh Tan - 3,9 triéu tan; Duyén
Hai - 1,8 triéu tAn; Méng Dwong - 1,8 triéu tan [10].
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1.2. Céc phu'o’ng an van chuyén tro xi tr nha
mdy dén bai xi

Trong ndi bd cac NBT, tro bay va xi day 0‘u’c_)'c
thu gom vao cac si 16 chira, cé dung lwong lon dé
dwa vao cac phwong tién van tai dwa ra bai xi hoac
triec tiép vao phuwong tién chuyen di tiéu thuy. Tay
theo cong nghé tirng nha may va viéc thu gom tro,
xi vao si 16 chira dé Iya chon phucrng an van
chuyen phu hop. B6i véi van chuyén tro xi tor NDT
dén bai xi ¢6 cac phwong an van chuyen sau: (a)
Van chuyén bang 6 to; (b) Van chuyen dwéng Ong
thay lwc; (c) Van chuyén c‘fwo’ng ong khi nén; (d)
Van chuyén bang bang tai ong (BTO).

1.2.1. Van chuyén tro xi bang 616

Tro xi tlr céc si 16 chira dwgec clp vao cac xe
6 va ché truc tiép di tiéu thu hoac ra bai xi. Pay la
phuwong an don gian nhéat va linh hoat. Ngay trong cac
NDT duoc thiét ké, chon van chuyen dwong éng
hoac BTO la phuong tién van chuyen tro xi chinh, thi
van co6 phwong an van chuyen bang 6 t& lam phu’0’ng
an dy phong khi ¢6 s cO. Tuy nhién, phwong an nay
¢6 nhuoc diém la cé nhidu kha nang phat tan bui ra
moi tru’o'ng khi chét tro xi 1én & to, trén dwcng van
chuyén va khi xa tro xi tai bai xi. Ly do la tro xi, nhét 13
tro bay c6 c& hat rat nho, dé bay, d& phat tan ra ngoai
moi trwo’ng néu khéng co bién phap thich hep. Khi
chét tro xi 1&n 0O 10 tr si 16, tham chi dung 6 t6 chuyén
dung va da co cac thiét bi: budng ha ap, éng thao tro

xi dac biét,... kém theo cac giai phap phun suong,
dap bui,.. nhLPng van phat tan bui. Day la mot trong
cac vj tri phal duwoc quan tam ve bui tai NBT. Khi trén
duwérng, ban than & t6 cuon bui san cé trén du’cmg bay
vao khéng khi. Khi xa tro xi tir 6 t6 tai bai xi cling phat
tan buyi, méc du co bién phap che chén, phun nwoc,.

1.2.2. Van chuyén tro xi bang dwong ong
thay lwvc (VCTL)

Dac diém cua VCTL la tro xi dwoc van chuyen
trong dwéng 6ng kin ciing véi nuéc, cap tro xi ttr 'si
16 chra, van chuyen qua duong éng dén bai xi.
Nhw vay, tai vi tri cép tro xi va trén duwéng van
chuyén khéng phat sinh bui. .

Hién nay, déi véi van tai tro xi bang VCTL,
phwong an st dung bom thai xi dugc st dung
réng rai nhat. Trén hinh H.1 thé hién mot trong
nhwng so' dd van chuyén tro xi st dung bom thai
xi. Tro xi sau khi dwoc thu gom hoa voéi nuéec,
dwoc bom thai xi 7 day vao dudng éng 8 cling Vi
nuwéc chuyen t&i hd xi. Tai day, nwéc duec thu hoi
cho nhu cau nha may néu can thiét. Bom thai xi 1a
loai bom ly tdm chuyén ding, sb lwong canh it
(=4), canh bom va rudt bom dwoc ché tao tir vat
liéu chéng mai mon, théng thwdng la gang hop kim
cao MYX28H2A TOCT 7789-82. Cé& hat tro xi trudre
khi dwa vao bom thai xi phai <50 mm [7]. M6t
phwrong an khac dwoc sir dung la thay bom thai xi
bang bom phun tia (“ejector”).
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H.1. So db van chuyen tro xi bang c'fwang éng thay Itre, st dung bom thai xi: 1 - Bom nuée; 2 - Bunke

tro bay; 3 - Voi phun nwére; 4 - Phéu xi; 5 - Buong ong nwéc lam mat va pha tron tro, xi: 6 - Mang dan
hén hop nwoc véi tro xi: 7 - Bom thai xi: 8 - Buwong 6ng théi xi: 9 - H xi

1.2.3. Van chuyén tro xi bing dwong éng khi
nén (VCKN)

Van chuyen dwo’ng ong khi nén cung la phuong
an dugc sty dung dé van chuyén tro xi ttr NDT dén
bai xi, dwoc sk dung trong trwéng hop thiéu nwéc
hodc tro xi dwoc str dung lam nguyén liéu san xuat
cAu kién xay dwng, xi mang,. Trong dwéng éng
khi nén, cac hat tro xi dwoc day b&i dong khi vo&i
ap suat duong (day) béi ejector khi nén hoac voi
ap suét am (hut) béi bom chan khdéng. C& hat tro xi
<35 mm [7]. Trén hinh H.2 thé hién hé théng VCKN
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tro xi tir nha NDT dén bai xi bang dwdng 6ng hat
(v&i 4p suat am).

Tl cadc mo ta trén, cd thé thay, xét tlr goc do
phat tan bui ra méi trwéng, thi van chuyén tro xi
bang 0 t6 c6 kha nang phat tan bui ra maoi treong
nhiéu nhat, VCTL cé lwgng bui phat tan nhé nhét.
Tuy nhién, VCTL tiéu thu nhiéu nuwéc. Lrrong nudc
tiéu thu dén 1221 ,9 lit/kg tro xi. Mat khac, tro xi cd
tinh mai mon cao, khi chuyén dong trong bom thai
xi va duong ong lam mon ching, nhat 12 c2nh bom
thai xi. Vi vay, gé duy tri lam viéc tin c2y cla hé
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théng, phai cé t&i 03 bom thai xi cho mét hé théng:
01 lam viéc, 01 dy phong va 01 trong sira chira.

Thay bom thai xi bang bom phun tia, tinh trang co
t6t hon, nhung lvong nwéc lai tidu ton hon.

—_—
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H.2. So dé van chuyen tro xi bdng dwong éng khi nén hat (voi ép suat am): 1 - Bunke xi day; 2 - May
dap; 3 - Ong nhén xi day; 4 - Ong nhén tro bay; 5 - Ong nhan co dan; 6 - Cat ndi; 7 - Van khoa; 8 -
Buwaong bng chinh; 9 - Buéng lang; 10 - Xiclon; 11 - Bunke chtra; 12 - Bunke tro bay

Péi voi VCKN, phat tan bui tai vi tri chét tro xi va
trén dworng 6ng chinh khdng cé. Tuy nhién, khéng
khi thoat ra ngoai xiclon cé nhirng hat bui siéu min
khong tach dwoc. Ngoai ra, khi chét tro xi sang
phuong tién khac, hoac xtr ly tro xi tai bai xi cling
phat sinh bui, phai phun nuwéc dap bui. Mat khac,
VCTL tiéu thy lvong I&n khi nén toc do cao dé van
chuyén tro xi. Voi dwong kinh éng ‘van chuyén
90+120 mm va ty 18 4+7 kg tro xi/ 01 kg khi nén,
can van téc khi nén lén dén 3035 m/s. Ngoai ra,
do tén ap, khi van chuyén dwdng dai, trén tuyén
dwong ong can bo sung nguon khi day/hat dé tranh
tro xi bj lang xubng day 6ng. Clng nhuv VCTL,
duwdng ong trong VCKN cling bi mon, nhét 1a tai
céc cut noi cong, noi dong hén hop tro xi v&i khong
khi bi thay d6i hwéng chuyén déng.

1.2.4. Van chuyén tro xi bing bang tai éng (BTO)

Trong van chuyén vat liéu roi, bang tai thong
thLPo’ng (BTTT) dwoc st dung rong rai vi tinh don
gidn va hiéu qua cla né. Trén thée gidi, chiéu dai
I&n nhét ctia 01 BTTT da dat t¢i 19 km. Tuy nhién,
dé van chuyen tro xi, BTTT bi gi&¢i han boi goc déc
van chuyén (<16 ), ban kinh uén theo phuwong
ngang lon, dén vai tram mét. Biéu nay anh huwéng
den kha nang thich ng vo&i dia hinh can van
chuyén. Vi vay, trong nhiéu trwong hop, mot tuyen
bang phai gom nhiéu BTTT dat ndi tiép nhau. Doi
v&i yéu cau han ché phat tan bui khi van chuyén tro
xi, BBTT khong dap &ng yéu cau vi khong kin, bui
bi gid thdi bay vao mdi truang tham chi kh1 da
duwoc bao che. Vi tri d& tro xi tlr bang tai nay sang
bang tai khac, tr bang tai xudng bai xi ciing la
nguén phat sinh bui dang ké.

Vi thé, viéc s dung béng tai éng (BTO) sé& khac
phuc duoc cac nhuoc diém néu trén cia BTTT.
Piém khéc biét can ban cia BTO so véi BBTT la:
Sau khi qua qua cac tang dan dong va tang bj
dong, day bang cao su dwoc uon thanh hinh Gng
tron nh& hé con l1&n dwoc sdp xép thanh hinh luc
giac (H.4). V&i nguyén ly lam viéc va két cAu nhuw
vay, BTO co nhirng nhLPng wu diém sau day [3], [6],
[9]: chong roi vai, han ché hoan toan phat tan bui,
han ché phat tan mui, khi trén dwong van chuyen
cua vat liéu do no dwac bao kin trong éng; goéc dbc
van chuyen I&n hon béng tai thong thudng, cé thé
len tai 35° ¢o thé ubn cong v&i dudng kinh nho,
voi goc trong dél I&n trong ca hai phwong: ding
va ngang; két cdu nhé gon hon BTTT.

Véi cac wu diém trén, BTO c6 thé bd tri thich
hop cho dia hinh ddi, nui hoac khdng gian chat hep
trong nha may, st dung trong tru’(‘)’ng hop can
ngan nglra phat tan bui, khi, mui cia vat liéu van
chuyen Tai Viét Nam, BTO dau tién dwgc st dung
@& van chuyén than 1a BTO tir Mat bang 56 Mo
than Mao Khé dén cang than Bén Céan dai 3,3 km,
dwa vao st dung tlr nam 2012. Cing tr wu diém
nhw vay, BTO d& dwoc nghién ctru va da dua vao
str dung trong cac NDT dé van chuyen tro xi trong
nha may va tir nha may ra bai xi. Dau tién BTO
duoc sir dung trong cac NBT tai Nhat, Chau Au,
My,... sau do rdng rai tai Trung Quéc va gan day
tai NDT Dong Triéu va Thang Long cta Viét Nam.

1.3. Bing tai éng van chuyén tro xi ctia Nha
mdy nhiét dién Déng Triéu va Thing Long

1.3.1. Nha mdy nhiét dién Déng Triéu

Nha may nhiét dién Déng Triéu thuéc Tdng Céng
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Cong ty Dién lwc-Vinacomin, nam tai Béng Triéu,
Quang Ninh, cé hai t&6 may, tbng céng suét 440
MW (2x220 MW), st dung 10 hoi CFB. Ngay trong
thiét k&, van chuyén tro xi tr Nha may ra bai xi

duwoc chon la BTO va cing N2T khac, cé phurong
an dy phong van ch.,'."j:': = 02ng 0 t6 khi co sw
c6 BTO. So db van chuyén o x ciza Nha may nhw
trén hinh H.4.

4 5 A-A

H.3. So d6 nguyén ly bang tai éng: 1 - Tang dudi; 2 - Day bang
3 - Tang déu; 4 - Gig d& con lan; 5 - Con I&n

%

H.4. So dé van chuyén tro xi Nha may nhiét dién Béng Triéu: 1 - Si 16 xi day; 2 - £

LFOTIg ’“"G cap nuwoc;

3 - Si l6 tro bay; 4 - Hop thao tro, xi: 5 - May trén phun 4m; 6 - Bing tai cap a'féu 7 - ::‘m tai éng; 8 -

Bunke nhén tai bai xi

Trong so do, trwéc khi cip xubng bang tai cap
liéu 6, tro va xi dwgc dwa vao may trén phun am 5.
Tai day, tro xi dwgc phun nuwéc tir dwang bng 6,
dwoc canh xoan tron déu dé gidm nhiét do va tang
dd am, sau dé chuyén xudng béng tai cép liéu 6.
BTO 7 nhan tro xi da dwoc tao 4m tir bang tai 6
chuyén t&i bunke chira tai bai thai xi. Tuyén bang
BTO cé nhitng dac treng sau: dwong kinh 6ng
bang 300 mm; chleu dai bang 1.014 m; sb lan ubn
la 4 1an; ban kinh uén nhd nhat bédng 150 m; sb lan
leén déc 14 2 1an; géc dbc Ion nhat bang 20°.

1.3.2. Nha may nhiét dién Thang Long

Nha may nhiét dién Thang Long thuéc Cdng ty CP
Nhiét dién Thang Long- Geleximco (Tap doan
Geleximco) ndm huyén Hoanh B6, tinh Quang Ninh
c6 hai t6 may, tdng cdng suat 600 MW (2x300 MW),

str dung 16 hoi CFB. Theo thiét ké, van chuyén tro xi

tlr Nha may ra bai xi bang 6 t6. Tuyén dwong 6 t6 di
dwoi va sat dwong day dién cao thé 110 kV, co di
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ngang qua mét cum dan cr. Thay rd vu diém clia
BTO, str dung tai NDT Bdng Trigu, Cong ty da quyét
dinh chon phwong an van chuyén tro xi tlr nha may
dén bai xi bang BTO. Cong ty CP Nhiét dién Thang
Long-Geleximco da ky Hop dong v&i Vién Khoa hoc
Cong nghé Mo-Vinacomin khao sat, danh gia, vach
tuyén BTO theo tuyén duong 6 15 3 dwoc cip phép
va lap Thiét ké co s& BTO nay. Tuyén BTO duwgc
thiét ké da nam tron ven trong tuyén dudng o to da
dinh. Tuyén BTO nay rat phirc tap ¢ nhiéu doan nam
sét, dwdi, giao cat véi duong dién cao thé 110 kV, véi
duwdng 6 16, dwdng dan sinh, én, xuéng, qua cum
dan cw nhwng van dam bao khéng anh hwéng toi
duwong dan sinh, dwéng 6 t6 van chuyén tro xi khi co
sy cb. Sor dd van chuyén tro xi cila Nha may ciing
twong tw nhw trén hinh H.4.

Tuyén bang BTO cé nhitng dac trung sau:
duong kinh éng bing 350 mm; chiéu dai bang
1.450 m; sb lan udn 1a 4 1an; ban kinh udn nho nhéat

‘e
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bang 150 m; sb lan Ien/xuong doc la 3 14n; goc dbc
I&n nhat bang 15 d9. Théng s6 hai BTO mo ta trén
trinh bay trong Bang 1. Trén hinh H.5 la hinh BTO
dng dang hoat déng cla hai nha may nhiét dién.

Bang 1. Thong s bang tai éng vén chuyén tro xi
nha may nhiét dién than

. B Nha may nhiét dién
No Théng sb vi Béng Thang
) Triéu Long
1 |N&ng suét t/h 400 600
2 |Congsuatdongco | kW | 2x200 | 2x250
3 |Chiéudaivanchuyén| m | 1.014 1.450
4 |Chiéu cao nang m 372 22,75
5 |Van téc bang m/s 2,5 3
6 |Pwéng kinh dng m 0,3 0,35
7 |Bankinhcongnhdnhat| m 150 150
8 [|C& hat I&n nhat mm 50 50
P6 doc -lon nhat| ..
9 |BTO di qua | 20 15
10|Loai day bang - | Chju nhiét| Chiu nhiét
11| Namdwavaostrdung | - 2013 2018

Bang 2. Chi phi dién, nuéc khi van chuyén tro xi

H.5. Béng tai 6ng vén chuyén tro xi dang hoat
déng: a - Nhiét dién Bdéng Triéu; b - Nhiét dién
Thang Long

2. Phan tich va thao luan

Phan tich 04 phwong an van chuyén tro xi tir NDT
dén bai xi ttr d6 phat tan bui theo thir tw tr cao xubng
thap: O t6, VCKN, BTO, VCTL; theo murc d4 phirc tap
tlr cao xuéng thép VCKN, VCTL, BTO, 6 tb. Van
chuyén & t6 can nwoc dap bui khi chat tro xi 1én 6 10
va khi thai tro xi ttr & t& xi, con VCKN khéng can
nuwéc. Bang 2 cho thay so sanh chi tiéu tiéu thu nwoc,
dién ctia VCTL [7] véi BTO khi van chuyén tro xi.

Bang tai Sng NM nhiét dién Van chuy&n dwéong 6ng thay lwe
5 i . 2 Tro bay cing xi ddy | Tro bay riéng, xi day riéng
Théng sb Bon vi . z
9 ' ?ggg Thang Long Bom Bom Bom phun * | Bom thai xi va
phun tia | thai xi | tia va thai xi bom bun
Chi phi nwéc littkg |0,18<0,22 | 0,18+0,22 21,9 12 14,72 12
Tiéu thu dién nang | kWs/kg 3,6 3,6 11,6 12 11,6 12

Phan tich sb liéu trong Bang 2 cho thay, chi phi
nwéce, dién khi van chuyen tro xi bang BTO thép
hon nhiéu so véi VCTL. Can lwu y rang, so sanh
hiéu qua kinh té-ky thuat cla cac phwong an can
phai tinh dén cac chi phi dau tw ban dau, chi phi
thwdng xuyén khac.

3. Két luan va kién nghi

Tw nhEPng nghién clru trén day, ching téi rat ra
mot sb két luan va kién nghi nhu sau:

» Khéi lwgng tro xi clia cac nha may nhiét dién
than réat lon, ngay cang tang. Van chuyen tro xi tor
nha may t&i bai xi 1a mét trong cac nguodn phat tan
bui cila nha may nhiét dién than;

- » Trong cac gidi phap van chuyén tro xi thi van
chuyen duwéng ong thiy Iwe, khi nén it phat thai bui
ra moi trd'ng nhat

> Bang tai 6ng (BTO) la moét loai thiét bi van
chuyen lién tuc, da dwoc ap dung dé van chuyén
tré xi cia nha may nhiét dién than, giam phat tan
bui. Két qua si¥ dung bang tai dng dé van chuyén
tro xi @ hai nha may nhiét dién than cia Viét Nam
va phan tich mét so thong sé k¥ thuat cho thay tinh

kha dung va kinh &, giam phat tan bui, bao vé& moi
triwdrng ctia BTO.O
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> VAn dé méi trdng can phai déc biét quan tam;
> Co thé hop tac véi Uc trong viéc dao tao cung
cap cdng nhan ky thuat (1ai xe tai, lai may xuc, gat,
tho co dién) cho cac mé than 16 thién.O
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The article introduces some policy issues

for coal industry of Indonesia and Australia.
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issues to be consulted for Vietnam.
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The article introduceé the solution of §
transporting ash from coal power plants to |
slag yards by hydraulic pipe. The new §

solution has limited the generation of dust to |
protect the environment during the transportation |
of coal ash from coal power plants to the
slag yards.
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