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BAN TOM TAT

Hang ndm, cac nha may nhi¢t dién chay than & Viét Nam thai ra hang tram nghin tan tro xi than. Hau
hét lwong tro nay duoc thai ra moi truong nhu la mot loai rac thai cong nghiép ma khong c6 bién phap
xu 1y va s dung hi€u qua ngudn tai nguyén qui gia nay. Cé nhidu nguyén do cho sw lang phi nay: do
chat lugng tro kém, chua c6 cong nghé xir 1y tro, ¥ thirc bao v€ mdi trudng va tiét kiém tai nguyén
chua cao, chua co cac ché tai, chinh sach lién quan, vv. Bai viét nay phén tich cac vin dé lién quan
dén chét luong tro, cong nghé xu 1y, tiém nang khai thac, quan ly va cac cong dung thuc tién cua tro xi
than. Cling trong bai viét nay, nhitng loi ich vé kinh té, moi truong khi khai thac tro xi than dugc phan
tich mot cach tong quat, va minh hoa bang cac vi du cu thé vé xir dung tro xi than cho vat liéu xay
dung.

ABSTRACT

Hundreds thousand tons of coal ash are generated by thermal power plants in Vietnam each year. Most
of this amount are disposed to the environment as a kind of industrial waste without any processing
technolgies and utilizing measures. There are many factors causing this wasteful treatment of a
precious resource like coal ash: low quality of coal ash, lack of processing technology and
responsibility toward environment, no legal regulations and policy, etc. This paper discuss issues
related to coal ash quality, processing technologies, potential utilization and pratical application of
coal ash. In addition, economic and environmental merits of utilizing coal ash are also giving in this
paper through typical examples. This research may provide basic information on the utilization of
coal ash, creating a healthy habit of using industrial byproduct in construction society.

1. GIOI THIEU dién khi d6t 16 hoi. C6 thé chia lam hai loai: tro
thd va tro min v6i thanh phan héa hoc gan nhu

Viéc su dung tro c6 lich st tur hang tram twong tyr v6t dat sét. Tro thé thuong duoc dung
nam trudc cong nguyén. Ngay tir thoi xa xua thay thé dat sét trong san xudt xi mang. Tro min
ngudi La M3 da biét sir dung tro ndi lira va da thuong duge dung dé thay thé mot phén Xi mang
voi dé xay dung cac cong trinh véi cac chit phy trong bé tong, dac biét 1a bé tong kh01 lon. Co
gia nhu sira, mau va md dong vat. Nhiéu cong nhiéu loai cong nghé bé tong moi ma néu khong
trinh xdy dung d6 vAn con ton tai qua hang ¢6 tro xi than thi khong thé ché tao duoc, vi du
nghin nim dén ngay hém nay. Vi du nhu cong nhu bé tong dam lin, bé tong tw I1én v.v. CO
trinh Roman Gate xay dyng 236 nam truge cong nhiéu nguyén do din dén viéc tro thai ra tir cac
nguyén bang tro nui ltra va da voi, van con ton nha may nhiét dién khong dugc st dung mot
tai ¢én ngay nay. Viéc str dung tro cta cac nha cach hitu ich, trong d6 nguyén nhan chinh 1a do
may nhiét diét trong xdy duyng cia con nguoi chat llugng tro tir cdc nha may nhiét dién Viét
ngay hom nay thuc chat 1a 1ap lai cong viéc do. Nam qué kém, thiéu cac cong nghé xir 1y va kinh
Tro xi than dugc thai ra tir cac cac nha may nhiét nghiém st dung, khong c6 cac qui dinh phap
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luat nghiém khic d6i véi réc thai cong nghiép,
etc. Bai viét nay phan tich vé chat lugng tro,
tiém ning st dung va giai phap dua trén cac sd
liéu thdng ké va phan tich khoa hoc.

Hinh 1: Roman Gate, xay dung tir tro nui ltra

2. UGC TINH KHOI LUQNG VA PHAN
TiCH CHAT LUQNG TRO

2.1 Lugng tro

Theo khao sat ctua ngan hang hop tac qudc té
Nhat Ban (JBIC), chi tinh riéng cic nha may
nhiét dién phia Bég: thudc EVN thi lugng tro thai
ra hang nam 1&én dén 673.600 tan (Bang 1).

Béng 1 Luong tro ctia cac nha may phia Bic

N o Cong suat | Lugng tro
Tén nha mdy MW) | (Tén/nam)
Pha Lai | 400 188000
Pha Lai 2 600 249000
Ninh Binh 100 37000
Ubng Bi 100 39000
Ubng Bi mé& ron 300 124600
Tong s6 637600

Nguon: Bdo cdo ciia JBIC(1)

Hinh 2 biéu thi mdi twong qua giita cong suét
cua nha may dién va lugng tro thai ra hang nam
tai cac nha may nay. Theo s lidu nay, ung voi
mdi Megawatt (MW) dién, cac nha may nhiét
dién thai ra binh quan 428 tin tro m&i nam.

Tuong ty nhu vay, hinh 3 biéu thi mdi tuong
quan giita cong sut cac nha may nhiét dién la
luong tro thai ra hang nim tai Nhat Ban. Ung
véi mdi Megawatt (MW) dién, cac nha may
nhiét dién thai ra binh quan 277 tin tro mdi nam.
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Hinh 2: Tuong quan lugng tro thai ra va cong
suat nha may nhi¢t di€n tai Viét Nam

Tinh toan trén dugc dua ra véi gia thiét rang cac
nha may nhiét dién hoat dong vadi cong suat toi
da. Thir 1am mot phép so sanh thi s& thy ring so
v6i Nhat Ban (va c¢6 1& tuong ty ddi véi cac
nudc tién tién khac) thi lwong tro thai ra tir cac
nha may dién Viét Nam cao hon trén 1,5 lan véi
cung mot cong sudt phat dién. Co thé cho rang
su chénh 1é€ch nay 1a do hi¢u xuét toan nha may
khong cao, do phai ngung va khoi dong nhidu
lan (dé diéu chinh cong suit giita gio cao va thép
diém), hay do luong than chua chay con sot lai
kha 16n dan dén hiéu sudt nhiét rat thép.
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Hinh 3: Twong quan lugng tro va tong cong suét
cac nha mdy nhiét dién cua Nhat Ban (Nguon: S6
liéu cua Japan Fly-ash Association)

V6i nhu ciu dién niang ting dot bién cing voi
nhip d6 ting trudng kinh té cao ciia nudc nha,
trong tuong lai gan s& c6 nhidu nha may nhiét
dién dugc hoan thanh hay khdi cong xdy dung.
Néu theo tinh toan trén, binh quan cit méi MW
cong suit s& twong ung v4i tr 277 tn (trong
truong hop tbt nhat) dén 428 tin tro (néu khong
c6 nhitng cai tao mang tinh dot pha) mdi nim thi



chang may choc tong luong tro xi than thai ra s&
vuot qua con sd hang triéu tin mdi nam.

2.2 Thanh phén tro

C6 thé chia thanh phan tro xi than thanh hai
phén: phan tro tho va phan tro min. Phan tro thd
cha yéu tir tro xi than & day 10 (Hinh 4a). Tén
goi tro bay thuong dung dé chi phan rit min va
tron nhan (Hinh 4b) cia tro xi than vi phuong
phap xu ly thong thuong la phuong phap co hoc
trong d6 ludn khi manh dugc thdi qua tro va
mang cac hat min di xa, dé lai hat thé.

Bang 2: Thanh phén tro ciia 2 nha may

Nha may Tro tho Tro min (tro bay)
Phé lai 1 27% 73%
Phé lai 2 27% 73%
Ninh Binh 27% 73%
Ubdng Bi 29% 71%

~ (b) Tro bay

() Tro tho day 10

Hinh 4: Tro xi than du6i kinh hién vi
2.3 Chét lwong tro va loai tro

Nhu phan tich & trén, hiéu xuit cta cic nha may
rit thdp (mot phan ciing do loai than Anthracite
dugc st dung & tat ca cac nha may cta Tong
cong ty dién luc Viét Nam) nén chét luong cia
tro thai ra ciing khong tét.

Bang 3: Két qua phan tich hoa hoc

Nha may Dat sét
Thong s6Phé Lai 1,7 Uong Bi [Ninh BinH Loai A|Loai B[Loai C
Si0, 58.4 58.5 60.7 59.6 | 65.0 | 63.0
Al,O4 26.1 28.1 27.2 15.8 | 15.5 | 16.0
Fe,0; 7.2 6.1 4.8 9.3 7.2 9.0
Ca0 0.7 0.8 0.4 1.7 0.6 0.0
MgO 1.2 1.1 0.8 32 0.7 0.5
Na,O 0.4 0.1 0.2 0.2 0.1 0.2
K,0 4.3 2.6 4.3 2.3 3.0 2.8
SO, 0.3 - 0.3 0.0 0.0 0.0
Luwong
mit khi 15-35 20-45 20-40 8.1 6.5 6.1
nung (%)

Ké"t qua phan tich trong Bang 3 cho thdy thanh
phan hoa hoc cua tro gan nhu tuong duong véi

dat sét, ddc biét 1a 3 thanh phan chinh: Silicat
(Si0;), Oxyt Nhom (ALOs) va Oxyt Sit (Fe,0s).
Tuy nhién, ket qua & dong cudi trong bang 2 cho
thdy luong mét khi nung cua tro tir cic nha may
Pha Lai 1 va 2, U6ng Bi, Ninh Binh la kha 16n,
lén dén trén dudi 40%. Pay 1a 1y do chinh han
ché viéc str dung tro xi than & Viét Nam.

Ttr thanh phﬁn héa hoc trén, co thé khellng dinh
hau hét cac tro xi than ¢ Viét Nam thudc loai F
theo qui pham ASTM. C6 nghia 1a loai tro nay
hau nhu khéng tryc tiép phan tng voi nudc,
khac véi cac loai tro duge st dung & cac nude
lang giéng nhu Thai Lan, Trung Qudc, vi vdy
can dic biét chii y khi sir dung cac kinh nghiém
st dung tro ¢ cac nudc nay.

3. TINH HINH SU DUNG TRO HIEN NAY

Hién nay trén 700 nghin tin tro xi than dugc thai
ra tir cic nha may dién phia Bic thudc tong cong
ty dién Iyc Viét Nam, cac nha may thudc tong
cong ty Than Viét Nam (nhu Na Duong) va céac
doanh nghiép khac. Hau hét luong tro nay dugc
tron véi nude va bom ra ngoai bai thai (Hinh 5).
Viéc nay ngoai tac dong dén méi truong con la
mdt sy lang phi 16n tai nguyén rat 16n.

Nhu phan tich & trén, tro xi than & hau hét cac
nha may nhiét dién Viét Nam thudc loai F,
khong phan mg vdi nude. Vi vy ma giai phap
bom tro cung v6i nude ra bai thai duoc ap dung
“triét d&”, phot 10 cac tac dong dén moi trudng.

Két qua diéu tra cho thdy méi truong dat va
nudc ¢ quanh bai thai xi bi anh hudng nghiém
trong, v6i ham lugng cac chét doc hai nhu kim
loai nang rat cao (JBIC).

Hinh 5: Bai xi than ctia nha may Ninh Binh



3.1 Khai thac tu phat

Vi ban than nganh dién va cac nha may khong
¢6 chu truong khai thac tro, hodc khong co diéu
kién khai thac, nhan dan quanh khu vyc cac bai
xi than dang khai thac mot cach ty phat, chii yéu
1a 1am gach xay nha bang cach tron voi vai phan
tram xi mang va nudc (Hinh 6).

Luong khai thac tyr phat nay rat nho va khong
nén khuyén khich vi cic 1y do an ninh va méi
trvong. Tuy nhién day cling 1a mét goi ¥ cho
viéc st dung tro xi than trong khi chd dgi cong
nghé xir 1y tro v&i cong suat 1on. Vi du nhu viée
str dung tro 1am nén dudng, gach san phoi, ngéi
lop nha v.v mdt cach co t6 chirc dam bao an
ninh, v€ sinh va c6 sy tham gia cia chuyén gia.

Hinh 6: Sir dung tro xi than mot cach ty phat
lam gach xay nha, san phoi...

3.2 Kha ning sir dung tro xi thd thay thé cho
dét sét trong san xuit xi ming

O cac nudc tién tién, véi cac qui dinh nghiém
ngit vé moi trudng, cic cong ty dién luc thuong
két hop véi cac cong ty san xuat xi mang dé st
dung toan bg tro xi than thai ra tur cac nha may
dién. Vi vay ma khong c6 gi ngac nhién néu
nhin thiy mot nha may xi ming moc lén bén
canh nha may nhiét dién.

Du vé thanh phén hoa hoc (Bang 3) tro xi than
¢6 thé thay thé ‘mot phan dat sét (Hinh 7) nhung
cac nha san xuét xi ming khong maiy min ma vi
luong mét khi nung qua 16n, tao 4p xudt cao
trong 10 nung clinker va nhiéu bat loi khac. Hién
nay chi c6 nha may xi mang Nghi Son (Thanh
Hoa) do Nhat Ban dau tu dang dy dinh mua tro
xi than cta nha may nhiét dién Nghi Son bing
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hé théng bing tai vi hai nha may nay chi cach
nhau 2km. Gia mua tro xi than 1a 3 USD/tan,
twong duong voi gia dat sét.

Clinker T Xi ming

Tro tho

Hinh 7: Str dung tro xi thé cho xi mang

> rl
Dat sét

San lwong xi ming trong nudc ting rat déu din
hang nam, va dy doan con ting lién tuc trong
mot thoi gian dai nita (Hinh 8), trong khi nguyén
lidu ngay cang khan hiém va cac qui dinh vé& moi
truong ngady cang nghiém ngit nhung chi khi
chét lugng tro dugc cai thién thi viéc dung tro
trong sam xuét xi mang méi kha thi.
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Hinh 8: San lugng xi mang cta Viét Nam

3.5 Kha ning sir dung tro bay dé sin xudt xi
mang tro bay

Néu chat luong tro bay dwoc cai thién (luong
mét khi nung dudi 6%) thi tro bay c¢6 thé dugc
trén v6i xi miang dé tao thanh xi ming tro bay
phuc vu cho viéc xdy dung céc cong trinh bé
tong khdi 16n. Viée tron tro bay vao xi mang
cling giéng nhu tron tro bay vao bé téng nhung
& thoi diém som hon ma théi. Véi chit lugng tro
hién nay, khong thé sir dung tro xi than dudi
hinh thirc nay.



3.4 Kha ning sir dung tro bay trong bé tong
nhu mét loai phu gia thay theé xi mang

Tuong tu nhu trén, vi lugng mat khi nung (tic 1a
luong tap chit) vuot xa mirc do cho phép, chua
thé sir dung tro bay tir cac nha may nhiét dién &
Viét Nam nhu mét loai chét phu gia cho bé tong.
Néu duoge cai thién, tro bay co thé duoc dung
trong cép phdi cua bé tong khéi 16n giup tranh
nit né do nhiét hydrat hoa, hay st dung cho cac
loai bé tong méi nhu bé tong dam lin, bé tong tu
Ién (Xem muc 5)

V6i kich thuéc nho va dang hat tron tuyét dbi
(Hinh 2), vé vat 1y tro bay con cé tac dung lap
day céc 16 rong trong bé téng, tré thanh cac “con
lan” gifra cac hat vat li€u lam ting d6 linh dong
cuia bé tong hay giam luong nude cua cap phdi.

4. CONG NGHE XU LY TRO

C6 nhiéu cong nghé dé xur ly tro (chu yéu la dé
tach than chua chay ra khoi tro, gdm cé: phuong
phap co hoc, phuong phéap tinh dién va phuong
phép tuyén noi.

Trong phuong phap co hoc, mot dong khi sé&
duoc thdi qua khdi tro trong cac xy 16 quay tron
va phan tach tro theo cac nhom kich thude khac
nhau. Phuong phap tinh dién dung cac bang
chuyén dua tro xi than di qua cac dién cuc va hat
tro s€ dugc tach ra béng luc hat tinh dién, dé lai
c4c hat tro. Trong phuong phap tuyén ndi, dau s&
dugc tron voi tro va nudc, than chua chay sé
theo dau ndi 1én va dugc tich ra ngoai.

Bét ky phuong phap xir 1y nao dwoc chon, can
phai can nhic dén kha nang dap ung dugc lugng
tap chét cling nhu sy bién dong rat cao trong
chat lugng tro ctia cac nha may Viét Nam.

Téng cong ty Song Pa dd mot 1an thir nghiém
nhung chua thanh céng v6i phuong phép tuyén
nbi. Cac chuyén gia Nhat Ban di thir nghiém
thanh cong voi két qua 1a luong mat khi nung
dudi 1% nhung mai & qui mod phong thi nghiém,
can duoc kiém chimg & ty 1& 16n hon. Cac hinh
dudi day 1a két qua kiém nghiém tai Vién Khoa
Hoc Cong Nghiép, Pai Hoc Tokyo. Hinh 9, 10
1a hinh chup tro bay trudc va sau khi xir ly bang
phuong phap tuyén ndi, bang kinh hién vi dién
tu. Trong Hinh 11 13 phan than da duoc tach ra.
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Hinh 9: Tro xi than (min) trude khi xt 1y

C6 thé nhin thay trong Hinh 9 céc hat tron cta
tro tron 14n véi cac hat ¢6 goc canh cua than
chua chay hét. Sau khi xir ly, hau hét cac hat
trong hinh 10 ¢6 hinh dang tuyét ddi tron, va rat
it cac hat c6 goc canh.

Hinh 11: Than chua chay dugc tach ra tu tro



5. VAI Vi DU VE SU DUNG TRO NHU
PHU GIA TRONG BE TONG

Bang 4 gi6i thidu cac cip phdi bé tong co sur
dung tro bay voi ham lugng 1€n dén 180kg trén
mot mét khoi bé tong.

Bé tong tu lén 1a mdt loai bé tong c6 do linh
dong cao co thé lip diy khudn va cic ngodc
ngach ma khong can dén tac dong dim lén tir
bén ngoai. Lugng tro st dung la 1a 180kg.

Bé tong dim lin dugc st dung trong viéc xdy
dung mat duong va dép thuy dién. Loai bé tong
nay thé rap, it nudc va st dung cbt lidu to cing
Vv6i tro bay dé giam nhiét hydrat héa cia xi
méang. Luong tro su dung la xap xi 50kg/mét
khoi.

Tdng cong ty dién lyc Viét Nam dang dau tu diy
chuyén xtr 1y tro ciia nha may Pha Lai 2 v&i kinh
phi ddu tu 1én dén 8 triéu D6 la My. Can mot
lwong tro 20.000 tan/thang dé phuc vu viéc xay
dung thuy dién Son La bang cong nghé bé tong
dam lan. V&i tdng thé tich bé tong cho dap chinh
1a 5 triéu mét khdi can 270.000 tén tro bay.

Bang 4: M6t vai vi du sir dung tro trong bé tong

\\% C Tro S G SP
kg) | k) | (kg) | kg) | (kg) | (%C)
Betong | 1o | 418 [ 180 | 712 | 783 | 14
tu lén
dBf“’r}g 95 | 217 | 54 | 923 | 1242 | 27
am lan
Betong 1150 | 280 | 120 | 800 | 1200 | 2.7
khoi 16n
Betong 1 550 | 400 | 0 | 787 | 1100 | 39
thuong

Ghi chu: Trong bang trén, W, C, S, G, SP thay
thé cho ham lwong cua nude, xi mang, cot liéu
min, cot liéu thé va phu gia déo trén mot mét
khoi bé tong.

Ngoai ra, véi cac bé tong khdi 16n, dé tranh nirt
né va tang cuong do, nguoi ta thuong thay thé tir
15 dén 30% xi mang trong cip phdi bing tro
bay.

Vi bé tong phun dung trong xay dung dudng
ham, viéc sir dung tro bay s& giip giam thiéu
lwong bé tong roi xudng khi phun.

Trong cac cong trinh ngam, hay nhitng noi c6
kha nang bi a xit xdm thyc, viéc st dung tro sé
lam tang tinh bén a xit I&én rat nhiéu.
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6. KET LUAN

- Mot lugng 16n tro xi than dugc thai ra tir cac
nha may nhiét dién, nhung vi chét luong
thép, dac biét 1a luong mat khi nung qua cao
nén khong thé str dung tro xi than cho viéc
san xudt xi mang hay lam phuy gia bé tong.

- V& kinh té, xir Iy mot tin s€ tén 40 D6 la
M§. Néu ban ra v6i gia gin bang gia xi
mang (vi thuc ra tro bay ciing la mét loai
chat két dinh) thi hiéu qua kinh té c6 thé
nhin thay rd. Ngoai ra, néu tinh ca nhiing gia
tri mang lai tor viéc mdi truong duoc cai
thién, va dat dai 18 ra dung lam bai xi dugc
tiét kiém, thi hiéu qua kinh té 1a rat 16n.

- Trong khi cho doi cac qui trinh xir 1y tro
dugc dua vao str dung, nén tim kiém céac giai
phap khac dé st dung tro xi than, giam thiéu
tac dong moi trudong va lang phi tai nguyén.
Vi du nhu sin xuit gach cho sin phoi,
duong ndng thon, nha tam, hodc dung tro
lam vat liéu nén dudng, phan bon, v.v.

- Can xuc tién hon nita cac nghién ctru sir
dung tro xi than trong bé tong va san xudt xi
ming dé sin sang cho viéc st dung 100%
tro xi than & Viét Nam trong tuong lai gin
nhu cac nude trong khu vire da tién hanh.

- Khi san xuat 1 tin xi mang, s€ thai ra mot
tan khi CO,, vi vy luong tro bay thay thé xi
mang trong bé tong ciing chinh 1a lugng khi
tuong (mg ma ta c6 thé cat giam. Vi vdy, can
nghién ciru kha ning ap dung co ché mau
dich CDM trong nghi dinh Kyoto ma Viét
Nam di ky két (Clean Development
Mechanism) dé tim kiém co hoi duge dau tu
xir 1y tro xi than tir cac nudc phat trién khi
ho mudn trao d6i quyén thai khi nha kinh
cua Viét Nam.
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