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Nha mdy nhiét dién chay than la mét ngudn cung cdp ndng lwong chinh &
Viét Nam nhung hang ndm xd thdi ra méi truong hang tri_éu tdn tro thdi.
Tro thal chii yéu dworc cdt gite trong cdc bdi chiva gdn nha may va khu ddn
cuw, sO rdt it dworc tdi st dung trong mot sé linh vuec. Day la mét nguon gay 0
nhiém moi tru’ang lom. Voi muc dich tdi st dung ngudn tro thdi nay va gidi
quyét tdac dong moi truang, nhém tdc gia da sir dung cdc thi nghlem trong
phong nghién ctru vé khd nang lam chdt ctia tro xi ddy lo Nha may Nhiét
dién An Khdnh nhdam duwa tro xi a‘ay lo stv dung trong xu'ly nénva glam thiéu
6 nhiém moi tru'o'ng do tro xi gdy ra. Két qua nghién ciru bwdc dau dd chi ra
cdc chi tiéu vé cdp phéi hat, khoi Iu'a'ng rleng, ham lwong hat thoz det, khéi
lugng thé'tich kho I6n nhdt, do am toi wu ctia tro xi trong xit Iy nén dd chitng
minh tro day la mét loai vt lidu c6 tdc dung twrong tw nhw vt liéu ddm san
hay san séi, trong dé cdc chi tiéu hé s6 dam cht K, chi's6 CBR ciia mdu chwng
minh tro la vdt liéu c6 khd ndng lam chdt tét, hoan toan théa mdn yéu cdu
vé cudng dé ctia vat liéu liéu dap va vdt liéu ste dung trong két cdu do dudong
cdp BvaC.

© 2017 Trudng Pai hoc Mo - Pia chit. Tat ca cac quyén dugc bao dam.

1. Patvan dé

( 330MW) Cao Ngan ( 350), Pha Lai 2 (600MW),
Hai Phong (1200MW), Thai Binh (1200MW),
Méng Dwong (2200MW), Vinh Tan (5600MW),

DE& dap &ng yéu ciu nang lwong ngay cang cao
phuc vu cdng cudc ddi méi va phat trién dat nwéc;
Viét Nam da va dang phat trién hé théng nha may
nhiét dién dét than. Mot s6 dw dn nhiét dién tir quy
mo trung binh t&i rat 16n da xay dung xong, dwa
vao van hanh hodc dang dwoc xay dung. Vi du:
nhiét dién Na Dwong (110MW), Ninh Binh 2

“Tdc gid lién hé
E-mail: phunghuuhai@humg.edu.vn

Duyén Hai (4.200 MW)..(s8 125/QD-DTDL-
CPTDPL/B6 Cong Thwong).

Trong qua trinh hoat dong cac nha may nhiét
dién dot than, da str dung motlwgnglém nhién liéu
hoa thach va san sinh ra mot lwgng 16n tro xi thai.
Uéc tinh dén nay, lwong tro thai sinh ra ttr cac nha
may nhiét dién & Viét Nam da 1én dén hang triéu
tdn/nam. Theo thong ké ctia Tong cong ty dién luc
Viét Nam, véi 19 nha may nhiét dién c6 tong
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cong suit phat dién 14.480 MW da thai ra
lwong tro xi 15 triéu tidn/nam. Dy kién dén nam
2020, v&i 43 nha may, tong cong suit 39.020 MW
thi tong lwgng tro xi virot 30 triéu tAn/ nam. D€ xtr
ly lwong tro xi khong 16 nay, hdu hét cac nha may
déu chon giai phap la chon tro xi véi nwéde roi bom
ra ngoai ho chira, s6 lwong rit it dwoc str dung
trong cac linh vyc khac. Tuy nhién, véi lwgng tro
xi thai ngay mot ting, cic nha may phai d6i mat
vGi cac vin dé vé mé rong dién tich ho chira, vé 6
nhiém mdi trwomg dit, nwdc, khong khi va sinh
hoat ctia nhan din xung quanh ho chira, do sw phat
thai ctia bui, ham lwgng cao cac kim loai nang. Vi
vay, doi hoi phai cé cac chwong trinh kiém soat va
béo tri mot cach nghiém ngat ho chira. Py la ganh
nang cho moi treong cling nhw lam tang gia thanh
san xuat nhiét dién. Ngay 17/08/ 2015, Ph6 Thua
twdng Hoang Trung Hai da yéu ciu b6 sung, hoan
thién cac tiéu chuén, quy chuin vé chit lwgng tro,
xi 1am 6 cac chi tiéu chit lwong ddi vi tirng linh
vue dé sir dung tro xi, trong san xudt xi mang,
VLXD, bé tong, d6ng thoi nghién ciru mé rong cac
phwong an str dung, tiéu thu san pham tro xi trong
x4y dung: 1am vat liéu san 14p, két hop véi vatliéu
khac thay cat dip nén dwong va lam dudng giao
théng nong thon.

Theo dinh hwéng chi dao trén cia chinh phy,
dé giam thiéu su tic ddng cda tro xi thai dén moi
trwong, da c6 nhiéu chwong trinh, dé tai, du an
nghién ctru cua cac Nha may, B, Ban, Nganh lién
quan nham muc dich tai st dung tro xi thai, dwa
né vao st dung trong mét so linh vwc nhw xay
dung, néng nghiép, hda chat,...Tuy nhién, dén nay
lwong tro xi thai st dung trong cac linh vuc nay
van con it va han ché, chwa dap ing dwoc yéu ciu
cta Chinh phu.

Nhitng nghién ctru vé kha nang lam chat cta
tro xi day 10 Nha may Nhiét dién An Khanh nhim
str dung tro xi day 1o trong mot so giai phap xtr ly
nén sé gop phan tiéu thu tro xi, gim thiéu 6 nhiém
moi trwedng, gop phan phat trién bén virng kinh té
x4 hoi dia phwong.

2.Nguon gdc, thanh phin vit chit va mét sé chi
tiéu vat ly ca tro day tai nha may nhiét dién
An Khanh

2.1. Nguodn géc

Cong nghé dot dwoc sit dung trong Nha may
Nhiét dién An Khanh 1a cong nghé 16 hoi tang si

tuan hoan CFB. Cong nghé CFB c6 wu diém la phat
thai than thién véi moéi treong (lwong khi phat
thai gidm 5-6 14n so vé&i cong nghé 10 hoi cii). Ham
lwong cacbon trong tro thap hon 10 than phun nén
thich hgp hon cho ngwoi s dung trong cong
nghiép dac biét la vat liéu xay dung. Nhiét do cda
bubng dot thip va dwoc kiém soat chit ché nén
ngan can dwoc qua trinh tao xi va lién két tro. Ham
lwong than khéng chay trong xi thép, kich thwéc
hat than st dung ttr 0 dén 12mm

Cac san pham chinh trong tro xi 10 hoi CFB
gom:

a. Tro bay: 1a mét trong nhitng san pham tw
qua trinh chdy cta than, la khodng chat min, ciu
tao tir cic chit vo co khéng chdy co6 trong than. Sau
qua trinh do6t bién thanh vat chat ciu tric dang
thdy tinh va vo dinh hinh. VAt liéu tro bay ran lai
khi bay lo’ Itrng trong khéi thai va dugc thu lai nho
hé théng loc bui tinh dién. Tro bay c6 dang hinh
cau kinh c& tir 0.5pum dén 100 um. Thanh phan cta
tro bay la 6xit silic (Si02), 6xit nhom (Al203) va
oxit sat (Fe203).

b. Tro day: la nhitng hat thé va to hon tro bay,
la thanh phan khong chy dwoc tip trung & day 1o,
c® hat dao dong tir bang hat cat min dén hat soi
(0.125 mm dén 20 mm).

c. Thach cao: Véi cong nghé dot than tang soi
tuAn hoan (CFB) c6 khir khi sunfur bang cach ding
chat hap phu da véi. Khi SO, thoat ra khi dét than
sé tac dung véi chit hap phu da voi, hinh thanh
thach cao (CaS0.) va voi tu do (CaO) trong tro xi.
Thach cao c6 thé thu riéng dwoc néu hé thong khir
lu huynh ndm ngoai 10. Cac 1o CFB ctia Tap doan
than chwa c6 hé thong khir ngoai 10 nén thach cao
nam lan trong tro xi thai (tro bay va tro day).

Hinh 1. Tro day.



Phuing Hivu Hdi va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 58(5), 399-407

2.2. Thanh phdan vdt chdt va mét sé chi tiéu vat
ly cua tro day
2.2.1. Thanh phdn vdt chdt
Bdng 1. Chdt lwgng than sau nghién (tir mé Khdnh
Hoa va Nii Hong ) cung cdp cho bubng dét nha
mdy nhiét dién An Khdnh.

Chi tiéu bon vi Ham lwong
Cacbon, C % 4432 +57.28
Hydro, H % 1.51 +2.61
Oxy, O % 1.59 + 2.88
Nito, N % 0.82+1.12
Lwu huynh, S % 1.51 +2.63
b6 4m, H,0 % 11.50 + 18.50
Do tro, A % 23.23+31.81
Chitboc, V % 4,68 +12.61
Nhiét tri kcal/kg than | 4066 + 5130

Tro thai clia cAc nha may nhiét dién gbm chua
yéu cac san pham tao thanh tir qua trinh phin hay
va bién ddi chit khoang co trong than da va cac
phu gia khac. Du str dung cong nghé dot than nao
thi trong tro van con 14n nhitng hat than chua kip
chay hodc chwa chay hét. Do d6, lwong méit khi
nung cua tro thai con kha cao, thwong tir 20-30%.

Hau hét, cacloai tro déu la cac hop chitssilicat,
bao gbm cac oxit kim loai nhw SiO-, AL203, Fe,0s,
TiO, MgO, Ca0,...Ngoai ra con c6 mot s6 kim loai
nang chw Cd, Cr, Pd, Zn, Hg,...Thanh phan h6a hoc
cda tro phu thudc chd yéu vao loai than stir dung
dé dot, diéu kién dot va cac phu gia khi dot trong
cac nha may nhiét dién. Chinh vi vay, tro cda cac
nha may nhiét dién khac nhau, sé c6 thanh phan
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héa hoc khac nhau.

Nha may Nhiét dién An Khanh st dung cong
nghé 10 hoi séi tudn hoan (CFB). Ngu6n nhién liéu
than 14y tir hai mé Khanh Hoa va Nui Hong, véi ty
1é pha tron dé dam bao nhiét lwong. Chat lvgng
than sau nghién cip cho buéng dét dwoc néu
trong Bang 1.

D€ nghién ctru thanh phan héa hoc cua tro
day Nha may Nhiét dién An Khanh, mau tro day da
dwoc 14y tai bai thai cia nha may, sau d6 phan tich
thanh phan héa hoc. Gia tri clia cac chi tiéu dwoc
trinh bay trong Bang 2.

Theo két qua phan tich & trén, thanh phin
phan héa hoc chinh cia tro day 1a Si0z, Al;03, Fe203
ngoai ra con c6 Ca0, MgO, SOz, Kz0, Naz0, TiO,
CaOy, CaS04 Mot lwong than chwa chay hét la
thanh phan khong thé thiéu trong tro diy. Ham
lwong SiO, va Al;05 cao (1én dén 56%) nén tro day
cling c6 kha nang hoat dong nhw mot vat liéu
pozzolanic. Mat khac, sy ¢c6 mat clia cac thanh
phan sé thic diy cic qua trinh hydrat hoa va
sulphate lién quan dén Ca0, CaSO, khi tiép xtc v&i
nuéec, 1a diéu kién thuén loi d€ cai thién cwong do
clia tro day hoac hdn hop giita tro day véi cac chat
két dinh khac do sw hinh thanh cac chit két dinh
mai.

2.2.2. Mt s6 chi tiéu vdt ly cua tro ddy

DE xac dinh mot so chi tiéu vat ly cda tro day
tai Nha may Nhiét dién An Khanh, mAu tro day da
dwoc 1y tai cac vi tri khac nhau trong béi thai véi
khoi lwong 200kg. Tai phong thi nghiém LAS - XD
928 mau tro day dwoc tron déu va chia thanh cac
phan twong déi déu nhau, bdo quan trong diéu
kién phong thi nghiém. Két qua phéan tich cta 6
mAu nhu sau:

Bdng 2. Mt sé chi tiéu héa hoc ctia tro ddy Nha mdy Nhiét dién An Khdnh.

MKN SiOz F6203 A1203 Ca0 MgO 503 KzO Nazo TiOz CaOtd CaSO4
1.72 | 53.03 3.9 1415 | 140 [ 191 | 744 | 236 | 0.0 | 0.66 | 5.69 12.64
Bdng 3. Mt s6 chi tiéu vt ly ctia tro ddy tai Nha mdy Nhiét dién An Khdnh.

Chi tiéu thi nghiém Tiéu chuin 4p dung Ky hiéu | Ponvi | Kétqua
Thanh phén hat TCVN 4198:2014
Ty trong TCVN 4195:2012 A g/cm3 2.59
Do thoi det TCVN7572-13:2006 % 22.7
Khoi lwong thé tich khoé nhé nhat TCVN 8721:2012 Ykmin g/cm3 1.48
Khai lwgng thé tich kho 1én nhat TCVN 8721:2012 Ykmax g/cms3 2.12
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Hinh 2. Biéu do thanh phdn hat tro ddy nha mdy nhiét dién An Khdnh.

Nhén xét: Tir két qua phan tich nhin thiy,
khéi lwong riéng cta tro day twong dwong véi
khéi lwong riéng ctia da dam, soi cac loai. Biéu do
ham lwong phan tram tich liy déc, nhém hat cat
chiém cha yéu (54.2%), nhém hat cudi soéi
(45.2%), nhom hat bui chiém rat it 0.64%. Khéi
lwong thé tich kho 16n nhat 16m gip 1.43 lan khoi
lwong thé tich kho nhé nhit. Theo TCN 304 - 03,
tro day thudc loai cip phdi C va la vat liéu c6 kha
nang lam chat cao. Tuy nhién, do thoi det cling
chiém mot ham lwgng dang ké 22.7%. Diéu nay
cling lam gidm kha nang lam chat va cwedng do caa
tro day.

3. Nghién ctru kha niang dam chit cta tro day

3.1. Phwong phdp nghién ciru

Theo két qua nghién ctru thanh phan cip phoi
thi tro day la loai vat liéu twong tw nhw da dam hay
soi. Vi vay, d€ danh gid kha nang lam chit cta tro
day can xac dinh mét s6 chi tiéu nhw khoi lwong
thé tich kho 1ém nhat (yomax), 40 4m t6i wu (W),
cong dam va chi s6 CBR. Bang phwong phap thuc
nghiém trong phong, stt dung thi nghiém dam chit
va thi nghiém CBR dé nghién ctru.

Thi nghiém dam chat dwoc thuc hién véi muc
dich xac dinh khéi lwong thé tich kho 1én nhat
(#emax), twong ng do dm t6i wu (We,). Thi nghiém

duoc thyc hién theo 22 TCN 333 - 06, lwong tro
day dwoc ray qua sang vuéng 5Smm trudc khi thue
hién thi nghiém.

Thi nghiém CBR dwoc thwc hién sau khi da
xac dinh dwoc Yomay, W St dung truc ti€p mau tro
day 14y tir nha may va dwoc thwe hién theo 22 TCN
332-06. Thi nghiém dwoc thyc hién véi muc dich
xac dinh chi s6 CBR &ng v&i cong dam tiéu chudn
va cong dam t6i wu cho tro day.

3.2. Két qud va thdo ludn

Két qua thi nghiém dam chit 6 miu duoc
tong hop trinh bay trong Bang 3 va Hinh 3

Két qua thi nghiém yome =1.49g/cm3, Wo,: =
12.2 %, sau khi hiéu chinh anh hwéng cda kich
thwée hat (nhitng hat cé kich thwéclén hon 5mm)
€O Yemax = 1.66 g/cm3, Wy, = 12.2%.

Bdng 4. Két qud thi nghiém ddm chait.

Céil | Céi2 | Co6i3 | COi4
1.47 1.49 1.49 1.48
10.6 | 1148 | 125 13.0

STT

Ye | g/cm3
Wtu’ %

Ponvi

Bdng 5. Két qud thi nghiém CBR.

Chay/16p] Chay [ 10 [ 20 [ 30 [ 40 [ 50 | 60
ve  |g/cm3|1.54|1.59(1.591.64[1.66]1.74

W % |13.3]13.9/13.4/13.4[13.3[13.3
CBR | % [18.2]27.7]28.3]38.0]39.8]51.1
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Hinh 5. Biéu do thi nghiém CBR.

Két qua thi nghiém CBR dworc trinh bay trong
Bang 4 va Hinh 4.

Két qua thi nghiém CBR dworc trinh bay trong
Bang 5.

Thdo ludn:

- Gia tri Yemax, Weecla tro day twong dwong véi
gia tri Yemaxy, Wee clia loai dit cat pha hodc sét pha
nhe. Doi véi loai dat cat pha hodc sét pha nhe thi
Yemax bi€n ddi tir 1.65 g/cm3 dén 1.85 g/cm3, Wy,
bién doi tir 9% dén 18%.

- Tro day 1a loai vat liéu c6 kha nang ddm chat
cao, hé s6 dam chat K dat dwoc cac gia tri theo yéu
cau cla cac tiéu chudn thiét ké giao thong 14 0.95,
0.98 hodc 1 véi cong lam chat twong wéng la 20,
40 va 50 chay/16p.

- Gia tri CBR ctia tro day tai tat ca cac do chat
0.95,0.98 va 1 dat yéu ciu cuia thiét k& ddi véi nén
duodng nam trong pham vi tic dung cla tai trong.
Dai véi két ciu do dwong thi gia tri CBR cua tro day
datyéu ciu ctia vatliéu lam két cdu méng dwdéi loai
A2, méng trén va méng dudi loai B1, B2.

4. Anh hwréong ciia mot sé yéu to dén cwong do
cua tro xi khi dam chat

4.1. Anh hwéng cua thoi gian, diéu kién bdo
dwéong va CaS042Hz0

Nhom nghién ctru da tién hanh thi nghiém
CBR trén ba mau tro day ché bi & do 4am 13.3%,
cong 1am chit 50 chay/16p. MAu 1 c6 khéi lwong
thé tich khé la 1.66g/cm3, thuc hién thi nghiém
CBR ngay sau khi ché bi mau.

Bdng 6. M6t sé chi tiéu tinh todn tir thi nghiém CBR.

Hé s6 dam chat K ] 0.95 0.98 1.0
KLTT khé 1&n nhat Yemax | 8/cm3 1.66 1.66 1.66
Khoi lwgng thé tich Y g/cms3 1.58 1.63 1.66
Hé s6 CBR CBR % 26.3 36.1 39.8
Bdng 7. Két qud thi nghiém CBR trén cdc mau M1, M2, M3 - d6 trwong né ctia cdc mdu
M2 va M3 la 0%.
Chiéusduépnén| mm |0.0]0.64|1.27|1.91|2.54|3.75| 5.08 | 7.62 [10.16| 12 | Ghichu
0.0 43 |10.9]19.1|27.5/44.4| 64.4 | 97.0 [119.2]|132.8 M1
Ap lwc nén kG/cm?| 0.0 | 3.7 | 9.0 |16.5|24.3|41.2] 61.1 | 85.0 |112.5]125.0 M2
0.0] 6.0 111.1|23.0{31.8|{49.5| 70.5 [100.4|121.0|133.9 M3
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MAu 2 c6 khéi lwong thé tich kho 12 1.68g/cm3,
thuc hién thi nghiém CBR sau khi bdo dwéng 4m
trong 7 ngay, ngdm bio hoa trong nuwéc cit 7 ngay
(tdng cong 14 ngay). Mau 3 c6 khdi lwgng thé tich
kho 1.7g/cm3,bao dwdng 4m trong 21 ngay, ngim
bao hoa trong nwére cit 7 ngay (tong cdng 28 ngay).
Két qua thi nghiém dwoc trinh bay trong Bang 6
va Hinh 5.

Thdo ludn:

Két qua thi nghiém cho thay thoi gian va diéu
kién bdo dudng miu anh hwéng dang ké dén
cwong d6 clia mau tro day.Tai thoi diém 14 ngay
tuoi, chi s6 CBR giam trung binh khoang 10% so
vGi thoi diém 0 ngay tudi. Tuy nhién, tai thoi diém
28 ngay tudi thi chi sé CBR ting (ho6i phuc), so v&i
thoi diém 0 ngay tudi trung binh khoang 11%, do
cac hiéu trng sulphate hinh thanh cac hop chatkét
dinh. Sy c6 mat cia CaO va CaS04+2H;0 trong
thanh phén hoéa hoc cta tro diy anh hwéong dén
cac qua trinh héa hoc dién ra trong qua trinh bao
dudng (& do 4m ché bi va ngdm bio hoa trong
nuwéc ). Tro day sau khi dwoc ddm chdt & mot do
am nhat dinh, do d6 anh hwdng dén cudong do cta
tro day. Trong nhém lwu huynh thach cao ciling
dwoc coi la mot loai PGKH. Hiéu qua tac dung cta
thach cao manh nhit & giai doan phan trng ran khi
xudt hién C3A n6 sé tac dung véi CaS04 tao thanh
pha trung gian C3ACaSO4. Chit méi nay bao lay
hat C3A ngan né phat trién kich thwéc vi viy CaO
tw do tap trung vao phan ng tiép tuc tao ra C3A
mai va tac dung véi C2S sau nay tao thanh C3S.
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Chat trung gian gia bén sé vi phan hily thanh C5A3
chr khéng phai C3A, dé ciling la co s& tao thém
CaO hoat tinh d€ phan rng tao C3A sau nay. (Pay
1a taic dung dinh hwéng tao khoang).

Khi bio hoa nwéc cwong do clia mau tro day
gidam dang ké & thoi diém 14 ngay, nhwng mau
khong bi trrong né va chi s6 CBR (bang 24.3%)
van théa man yéu ciu clia vat liéu 1am nén va két
ciu 4o duwong.

4.2, Anh hwéng ciia cong dam chdt

DbEé danh gid dwoc anh hwdng ciia cong dam
chit dén cwomg d6 cia mau tro day ché bi, thi
nghiém CBR dwgc thuce hién trén mot t6 hop gom
6 mAu ngay sau khi ché bi & dd 4m twong tw nhau,
g v&i cong dadm khac nhau (s6 chay dam/16p).
Thong s6 d4u vao cta td hgp mau dwoc trinh bay
trong Bang 8:

Thdo ludn:

Theo Bang 9 va biéu d6 thi nghiém CBR & trén
nhin thiy c6 sw ting do chatva chisé CBR khi ting
cong dam chat. Tuy nhién, mirc d6 tang la khac
nhau, phu thudc vao cong ddm chit, dwoc tong két
trong Bang 9.

Vi cac so liéu théng ké & bang trén nhan thay,
cong 1am chit nhé nhat 10 chay/1é6p miu da dat
dén do chat kha cao 0.93% (gan dat dén do6 chat
yéu ciu 0.95 st dung trong mot s6 céng trinh, dw
an), chi s6 CBR = 18.2% da dat dwoc yéu ciu cla
vat liéu str dung lam nén va két cu 4o duwong cip
duwong Bva C.

Bdng 8. Théng s6 dau vao ctia t6 hop mdu M1, 2, 3,4, 5, 6.

Chi tiéu Kyhiéu | Ponvi | M1 M2 M3 M4 M5 M6

D6 am t6i uu Wer % 133 | 139 | 134 | 134 | 133 | 133
KLTTK 16n nh&t | Yema g/cm3 | 154 | 159 | 159 | 164 | 166 | 1.74
Chay dam/16p Iin 10 20 30 40 50 60

Bdng 9. két qua thi nghiém CBR ctia t6 hop mdu M1, 2, 3,4, 5, 6.

Chieusau |\ 100 064|127 191 | 254|375 |5.08| 7.62 | 1016 12 |-Ghichd
ép nén Mau | CBR
0.0 | 3.0 | 6.2 | 9.4 | 125 |17.7|231| 321 | 40.7 | 46.1 | M1 | 18.2
0.0 | 3.8 | 85 | 13.9 | 19.1 | 283 |38.0| 53.5 | 66.6 | 75.4 | M2 | 27.7
Ap luc nén | KG/cm2 | 00| 36 | 84 [ 138 (195307 [425] 627 | 78.0 | 888 | M3 | 28.3
- 0.0 | 46 | 11.1| 163 | 26.3 | 41.3 |58.0 | 84.2 |105.6|121.3| M4 | 38.0
0.0 | 43 | 109 | 19.1 | 27.5 | 44.4 | 64.4 | 97.0 |119.2|132.8| M5 | 39.8
0.0 | 52 | 13.7 | 24.1 | 353 | 61.6 | 95.2 | 149.0|183.6| - | M6 | 51.1
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Hinh 6. Biéu do thi nghiém CBR.

Bdng 10. Sw phu thudc hé s6 ddm chdt vao céng ddm chdt.

Cong dam chat Chay/lép| 10 | 20 [ 30| 40 | 50 | 60
Ty 1é % so v&i cong lam chat 10 chay/16p. % - [100[200] 300 | 400 | 500
b6 chat, K. 0.93/10.96|0.96| 099 | 1.0 | 1.05
Ty 1é % so v&i K twong trng vdi cong lam chat 10 chay/16p. % - 132132 65 |78 [13.0
CBR. % 18.2127.7128.3| 38.0 | 39.8 | 51.1
> 12 0 = ; RPN -
Ty\Ale ,/0 so v&i CBR twong tng véi cong lam chat 10 % - |5221555!108.8(118.7/180.8
chay/1ép.
Bdng 11. cdp phéi hat ctia tro ddy sau nhiéu ldn thyc hién TN: dim - nén CBR - ddm - nén CBR.
Sét Hat bui Hat cat Cudi soi
DK}:‘;tom <0.005 0(')0815' 0.01-0.05|0.05-0.1|0.1-0.25|0.25-0.5|0.5-1|1-2| 2-5 |5-10|>10|Ghi cht
R 0.0 0.0 1.5 10.6 10.7 8.7 11.28.4(22.5|17.2|/9.4 | Mau 1
Ham lwong ~
% 0.0 | 0.04 0.6 12.2 12.4 9.0 11.9|8.6(21.6(15.9| 7.7 | Mau 2
0 0.0 0.0 0.1 15.4 11.5 9.7 11.89.1(21.7|14.2| 6.7 | Mau 3

Do chit ciia mAu ting khong dang ké, tir 3.2%
dén 13% khi tang cong lam chat tir 100% dén
500%. Tuy nhién, chi s6 CBR tang manh tir 52.2%
dén 180.8%. Hiéu qua lam chat tai cong lam chat
20 chay/lép va 30 chay/l6p hay 40 chay/16p va
40/chay/16p la twong dwong nhau. Tai cac cong
lam chat nay, mac du s6 chay trén mot 16p ting 10
chay nhwng chi s6 CBR ting khong dang ké. Tai
cong 1am chat 60 chay/btia miu dwoc lam rat chit

K>1, chi s6 CBR ting manh dat 180.8% so v&i cong
lam chat 10 baa/16p.

Theo biéu d6 thi nghiém CBR trén sé lya chon
dwoc cong lam chit hop ly nhéit cho tro day st
dunglam vétliéu theo tirng muc dich cu thé, mang
lai hiéu qua kinh té nhit.

Céng lam chat dnh hwdng dén do doc cua
dwong cong (4p lwc nén - chibu siu nén ép). O
cong lam chét thap 10 chay/16p, dd déc ctia
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Hinh 7. Biéu do thanh phdn hat.

dwong cong nhd, duwdng cong thodi. Cong lam
chat cang tiang thi do déc cia dudng cong cang1omn.

4.3. Anh hwéng ciia qud trinh ché bi, bdo dwréng
mdu dén cdp phéi hat cia tro ddy

C4p phoi hat cta tro day la yéu to quan trong
quyét dinh dén cwdmg dd cia miu tro day ché bi.
Dbanh gia sw bién doi cip phoi hat do anh hwdng
clia qua trinh ché& bi miu (dAm mau) va bao dwdmng
mAu (ngdm mau) 1a quan trong, gop phan danh gia
dwoc kha nang st dung cda tro day lam vét liéu
dap va vat liéu trong két cu 4o dwong giao thong.
D€ giai quyét van dé nay, thwc nghiém xac dinh
cip phdi hat cta tro ddy dwoc tién hanh trén ba
mau: mau 1 tro day duwoc 14y vé tir bai thai ctia nha
mdy; mAu 2 1a mAu tro day sau khi da tai sir dung
nhiéu lan (d4m - nén CBR - dAm - nén CBR) 10 lan,
mau 3 13 tro day sau khi da ngdm bao dudng 7
ngay va nén CBR. Két qua phén tich cap phoi hat 3
mAu trén dwoc trinh bay trong Bang 11 va Hinh 7.

Thdo ludn

C6 su thay ddi nhé trong cip phdi hat mAu tro
day sau caclan tai str dung nhw da trinh bay & trén.
Sw thay déi nay chu yéu dién ra trong nhém hat
cudi s6i va nhdm hat cat. Phan tram nhém hat cudi
s6i gidm xudng tir 49.1% mau 1 dén 45.2% mau 2
va 42.6% mau 3. Phan tram nhom hat cat ting 1én
tir 49.6% mau 1 dén 57.5% mau 3. Do cac hat c6
kich I6'n bi mém yéu, v ra va chuyén thanh hat cat
duwéi tac dung ctia bda ddm va nwéec.

Két qua con cho thay, véi sy c6 mat clia nwér,
mAu 3 dwoc ngdm bao hoa thi cAp phdi hat cla

1 10 100 1000
Pudng kinh hat (mm)

mAu bién ddi manh hon so véi trudmg hop mau 2
khong dwoc ngdm bdo hoa. P6i véi mau 2 ham
lwgong nhom hat cudi séi giam 4%, nhom hat cat
tang 4.5%. D6i véi mAu 3 ham lwong nhém hat
cudi sdi giam 7.5%, nhém hat cat ting 7.9%. Nhu
vay, khi mau bi ngdm bio hoa trong nwéc, nwée di
lam cac hat bi ngdm nwéc va mém yéu.

Mac du dwéi tac dung cua tai trong dong (bua
d4m) va tac dung cia nwére theo thoi gian (bdo hoa
mAu trong 7 ngay) thi cap phdi hat cta tro day c6
gidm nhung vin ddm bao dat tiéu chuin cip phdi
loai C. Chi s6 CBR van dat dwoc yéu ciu cia vatliéu
st dung lam nén va két ciu 4o duwong vdi cap
dwong BvaC.

5. Kétluin

Cac chi tiéu vé cip phdi hat, khoi lwong rién, ham
lwong hat thoi det, khéi lwgng thé tich khé 16m
nhat, d6 4m t6i wu da chirng minh tro day la mot
loai vat liéu c6 cap phéi twong tw nhw vat liéu dam
san hay san séi. Thong qua cac chi tiéu nay xép tro
day vao vat liéu c6 cap phoi loai C.

Céc chi tiéu hé s6 dam chit K, chi sé CBR cia
mAu ché bi chirng minh tro day 1a vat liéu c6 kha
nang lam chit tot, hoan toan théa man yéu ciu vé
cwong do cua vat liéu liéu dap va vat liéu st dung
trong két ciu do dwong cap B va C.

Dwéi tadc dung cda nwéc trong qua trinh
duwdng hd, mau tro day ché bi thi tai thoi diém ban
dau (14 ngay sau khi ché bi) cwong dd ctia mau c6
suy giam, tai cac thoi diém sau thi c6 sw khoi phuc
vé cwong do, do sw hinh thanh cac chat két dinh.

Luc tac dung ctia chdy dam trong qua trinh
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ché bi, tic dung clia nwdc khi bdo duwdng mau da
lam céc hat tro ddy mém yéu va thay déi vé kich
thuée hat. Tuy nhién, sy thay déi nay khéng lam
thay doi dang ké cip phéi hat ban dau cia tro day.

Cwong d6 cia mau tro day ché bi phu thudc
vao cong dam str dung. Tuy nhién, ting cwong do
clia mau ché bi khong ty 1& voi ting cong dam,
cong dam ting 100% dén 500% nhung chi s6 CBR
chi ting tir 52.2% dén 180.8%. Vi vy, tuy thudc
vao muc dich st dung tro day (1am vat liéu dap, vat
liéu trong két cdu 4o dwong...) lwa chon cong dam
hop ly theo cac biéu d6 da trinh bay & muc II1.2,
IV.2.
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ABSTRACT

Assessment of compaction capability of bottom ash from An Khanh
thermal plant

Hai Huu Phung 1, Dung Ngoc Nguyen 1, Son Truong Bui 1, Binh Van Bui 1, Hung Van Nguyen 1,
Ha Viet Nhu 1, Huong Tu Phan 2

1 Faculty of Mining, Hanoi University of Mining and Geology, Vietnam
2 Faculty of Civil Engineering, Hanoi Architectural University, Vietnam

The coal thermal power plant is the mainly providing resource energy in Vietnam, but it releases
into the environment millions of tones ash, annually. They are mainly disposed in the field near the
factories and residential areas, and a little amount of them are reused in some fields. This can cause the
environmental pollution. To reuse the ash and reduce the negative environmental effect, the research
group has studied the compaction capability of fly ash from An Khanh thermal power plant with the
aim of applying them into ground improvement methods, reducing environmental pollution. The result
has indicated that bottom ash has particle size distribution, gravity, maximum dried unit weight that
are similar to that of aggregate, or sandy gravel. Parameters such as compaction index K, CBR of bottom
ash sampling showed that they have a good compaction potential, and could meet the strength
requirement of embankment materials and materials for construction of base or subbase layers of

roadways level B and C.





