THONG TIN KHOA HQC

TIEM NANG VAT LIEU XAY DUNG TU TRO XI - GIAI PHAP
TAI CHE BAO BE MOI TRUONG VA HIEU QUA KINH TE

Hoang Thi Phwong', Vii Quéc Vwong?

Tém tit: Bai bdo dé cdp dén mot sé gidi phdp tdi sir dung lwong tro xi ciia nha mdy nhiét dién Viing
Ang. Trong sé cdc gidi phdp kha thi, viéc sir dung tro xi lam vt lidu xdy dung la mét gidi phdp tich cuc,
mang lai hiéu qua kinh té cao nham thdo gé triét @é van d@é méi truong va lau dai. Két qua nghién ciru
néi chung danh gia viéc sir dung cdc phé pham nay rdt kha quan, mang hiéu quad thuc tién cao va dem
lai loi ich nhiéu mat. Thuc té cho thdy cdc phwong dn kha thi vé mdt ky thudt, cong nghé va quy mé
cong sudt tai Viét Nam lwong tro bay va xi déy 16 dwoc sir dung trong nganh xdy dwng vmg dung: phu
gia bé tong 29%, xdy dung dwong 37%, chat dén 5%, xi mang tro bay 15%, khoi bé tong 45%, nguyén

lidu cho san xudt xi mang 27%, vng dung khac 1% - 2%.
Twr khoa: dac tinh k¥ thuét, vat liéu xay dung, tro xi nhiét dién.

1. PAT VAN PE

Hién nay, & Viét Nam, hon 15 tri€u tan tro, xi
dugc thai ra mdi nim chu yéu tir cac nha may
nhi¢t dién phia Bic va mién trung thudc Tap doan
dién luc - EVN, Tép doan Than - Khoang san Viét
Nam - TKV, Tép doan Dau khi Viét Nam - PVN
va cac doanh nghiép khac. Hau hét luong tro, xi
dugc van chuyén ra ngoai bai thai khong duoc sir
dung vé lau dai sé& tac dong xdu dén moi truong,
d6ng thoi lang phi ngudn tai nguyén. Tro, xi & hau
hét cac nha may nhiét dién duoc bom cung voi
nudc ra bai thai. Cac két qua diéu tra cho thdy moi
truong dat va nudc & quanh bai thai tro, xi bi anh
huéng nghiém trong v6i ham luong cac chit doc
hai nhu kim loai nang rat cao.

Ban than nganh dién va cac nha may khong c6
chu truong khai thac tro, xi, hodac khéng co diéu
kién khai thadc. Nguoi dan quanh khu vuc céc bai
xi thai dang khai thic mot cach ty phat, chu yéu 1a
lam gach xay nha hoac ban lai cho cac co s¢ co
dau tu hé théng tuyén tro. Vi€c ty phat, manh ai
ndy lam dan dén 16n x0n trong va quanh khu vuc
bai thai cung v6i van chuyén roi vii da khién
khong gian ca khu vuc luén mu mit bui xi than, 6
nhiém moi truong. Vi khdi lugng 16n tro, xi thai
ctia cac nha may nhiét dién than hién nay cin phai

! Truong Pai hoc Thity loi
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c¢6 hang tram hecta dat dé lam bai chira. Ngoai anh
huong dén dién tich dit noéng nghiép con anh
huong dén moéi truong dit, nude va doi sng cua
nguoi dan trong cac vung lan can.

Céc dy an nhiét dién déu quy hoach bai thai
tro, xi véi quy mo, dién tich tuy tung khu vuc tu
4 dén 40 ha va c6 thé phai mo rong hon, dic
biét nha may nhiét dién d6t than ting soi
(CFBC) chung t6 rang khéi luong tro, xi thai
loai nay gia ting ma van chwa tim duoc giai
phap din dén chiém dung dién tich 1on dat nong
nghiép. Hién nay bai thai cua cdc nha may nhiét
dién dang hoat dong chiém dién tich 709 hecta,
du kién sau nam 2020 khi toan bo cac nha may
nhiét dién di vao van hanh, téng dién tich bai
thai theo thiét ké s& 1a 1.895 hecta. Khi dung bé
tong st dung xi 10 cao nghién min, tro bay muc
do phat thai ra moi truong so voi bé tong thuong
giam tir 34% dén 48%. Céac san pham thai cua
nha may luong tro day chiém khoang 80% va
tro bay chiém khoang 20%.

2. PHUONG PHAP THUC NGHIEM

Trén co so tai lidu vé cac phuong phap xir Iy
tro bay, xi 10 cao thai dugc ap dung phd bién trén
thé gioi, nhém tac gia chon loc va tap trung
nghién ctru cac phuong phap co6 tinh kha thi cao
vé cong nghé, c6 kha ning Gng dung nhanh tai
Viét Nam. Céac phuong phap nay sé dugc thur
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nghiém tai cidc phong thi nghiém chuyén nganh
xay dung thuy loi va cac cong ty vat li¢u xay dung
dé dua ra sb liéu tin cdy. Phuong phap thuc
nghiém gém: TCVN 8262: 2009: Tro bay phuong
phép phan tich héa hoc; ASTM D4464 -15 (2020):
Xéc dinh cac tinh chat hoa Iy~ phan bd kich thudce
hat; ASTM D3663 - 03 (2015): Xac dinh di¢n tich
bé mit theo tiéu chuan vat lidu xay dung cua Viét
Nam; TCVN 6882: 2001: Phu gia khoang cho xi
miang; TCVN 7570: 2006 : Cdt liéu cho bé tong
va vira; TCVN 4315: 2007: Xi hat 10 cao dung dé
san xuat xi mang; TCVN 3118: 1993: Phuong
phép xac dinh cuong d nén - ICCI; TCVN 3119:
1993: Bé tong nang - Phuong phip xac dinh
cuong do kéo khi uén; TCVN 1451:1998 Gach
dic dat sét nung. Sau khi xac dinh sb lidu vé thu
nghiém, nhom tac gia da khao sat thuc t& dé tim
hiéu quy mé va kha ning xur 1y chat thai cho Nha
may Nhiét dién Viing Ang ctia cac don vi. Bai viét
dua ra cac tiéu chi dé danh gia phuong an gém:
Pic tinh ky thuat cta tro bay: Tro bay la phé
thai min, c¢6 kich thudc hat bui, dang hinh cﬁu,
duong kinh tor 10pum - 100um, ton tai dudi dang
tinh thé hodc v6 dinh hinh, ham luong SiO, chua
két tinh cao va c6 mau xam nhat (Parniani, 2011).
Tro bay mudn sir dung tot phai tuyén dé ham
luong mét khi nung nho hon 6% (Vién vat li¢u

xay dung, 2014). Theo két qua thi nghiém tai Vién
Vat liéu xay dung - B6 Xay dung, dac tinh co 1y
ctia tro bay Viing Ang I phu hop véi muc yéu cau
ky thuat cua tro bay loai F theo quy dinh cua
ASTM C618, dat tiéu chuan dé sir dung lam vat
liéu xay dung.

Dac tinh k¥ thuat cua xi day 10: Xi day 1o 1a
phé thai dang thd, kich thudc hat thay ddi tir cat
min dén da dam, trong do chu yéu 14 hat cat chiém
(50% + 90% lot qua cd sang 4,75mm; 10% + 60%
lot sang 0,42 mm; 0% + 10% Iot sang 0,075mm)
(Parniani, 2011). Xi day 10 thuong c6 mau xam
dén den, kha g6c canh va co cAu tric bé mat Xép.
Xi day 16 mudn sir dung duoc thi ham luong SO;
quy dbi khong vuot qua 1,9 g/lit. Mot sé phuong
an tai su dung tro bay, xi 10 cao da dugc trién khai
thuong mai hoa trén thé gigi: Cung véi sy phat
trién ciia khoa hoc cong nghé, hién nay tro bay
dugc st dung rong rdi trong cac nganh cong
nghié€p, dac biét 1a nganh vat li€u xay dung.

Tinh kha thi vé& cong nghé: xem xét phuong an
da trién khai ¢ quy mo coéng nghiép dé dam bao
kha thi vé cong nghé thong qua tong quan thé gidi
va tinh hinh thyc té & Viét Nam (Yiiksel, 2008).
Quy hoach nganh dién dén ndm 2020 va tim nhin
dén nam 2030 du bao dén nim 2030 lugng tro xi
phat thai khoang 38,3 triéu tan.

Bangl. Thanh phan héa hoc ciia tro xi nhiét dién

Thanh phan (%)
SlOz A1203 F6203 TlOz MgO CaO
54,1 28,5 5,5 1,1 1,9 1,8
41,3 24,1 7,1 1,0 2,0 2,7
27,4 6,6 3,8 1,0 8,2 34,5
473 31,4 7,7 1,6 1,9 1,7
Biang 2. Tinh chit tro xi thii nha may nhiét dién
Thanh phﬁn khoang vat Thu duoc tr than Thu duoc tir than ) R
, , o o Binh quan
cua tro xi Sub-bituminous Bituminous
SiO, 23 55.9 32.87
AlLO; 13 32.5 18.85
Fe,0; 17.5 32 13.21
CaO 31 2.8 22.54
MgO 6.5 1.7 5.06
TiO, 0.6 1.8 0.96
Na,O 0.25 1 0.475
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Thanh phéan khoang vat Thu dugc tir than Thu dugc tir than . .
, , o o Binh quan
cua tro xi Sub-bituminous Bituminous
K,O 0.5 0.5 0.5
SO3 6 0.48 4.344
P,0s 0.2 0.04 0.152
Mn;0,4 0.5 0.04 0.502
Oxit kim loai khac 0.7 0.04 0.502
Tong 100 100 100

3. KET QUA & THAO LUAN

3.1. Panh gia phwong an lam nguyén li¢u cho
nha may xi mang

3.1.1 Dac tinh ky thudt

Thanh phan héa hoc ctia xi mang thudng bién doi
trong khoang rong gém: CaO (40 — 60 % khbi
lugng), Si0, 35 - 40 % khdi luong), ALO; (5 - 20
% khdi Iwong). Thanh phan cua tro xi 10 cao véi
SiO, (40 - 60 % khdi lugng) va ALOs (35 — 55 %
khdi Iugng) phu hop dé dwa vao nha may xi ming
(Parniani, 2011). Ngoai ra, 16 d6t xi ming con duoc
coi 1a thiét bi hitu hiéu dé xir Iy nhiéu loai chét thai
ctia cac nha may nhiét dién hodc cac nha may khac

nham giai quyét van dé moi truong. Tuy nhién, cac
nha may xi ming ciing c6 yéu cau riéng vé thanh
phén tap chat trong chat thai c6 thé anh huong dén
kha nang kiém soat 6 nhidm moi truong.

Tro tuyén c6 ham lwong mét khi nung < 11 % c6
thé dung dé tron vao xi ming vai ty 1é trung binh 10 +
20 %. Vi vay, cac Cong ty xi ming ciing c6 nhu cau
khé 16n dung tro xi lam phu gia (Vién vat li¢u xay
dung, 2014). Vi muc dich giam gia thanh va cai
thién mét s6 tinh chat ciia xi ming (Iam bé tong khbi
16n, chéng thAm nudc, han ché ung suat nhiét, nhe
hon bé tong thudng) c6 thé tron lwong tro tuyén tGi
20~+40%, tuy thudc vao loai xi mang can san xuét.

Bang 3. Nhu ciu phu gia dy kién cho sin xuét xi ming

TT Noi dung Pon vi 2011 2015 2020 2030
1 | Nhu cau xi ming Triéu tin 54-55 75-76 93-95 113-115
2 | Nhu cau phu gia, 10% Triéu tan 5 7 10 12

3.2. Panh gia phwong an lam vét liéu hoat
tinh pozzolan

3.2.1 Pdc tinh ky thudt

La phu gia khoang hoat tinh, khi stir dung trong
bé tong co tac dung bién d6i cac san pham thuy
hoa kém bén virng (CH) thanh san pham thiy hoa
bén vitng hon (CSH) (P4 Quang Minh 2007). Day
1a phu gia khong thé thiéu trong qua trinh san xuat
vat liéu xay dung. Clinker sau khi nung dugc

nghién min va bd sung phu gia, chu yéu gom:
thach cao (nham ting thoi gian nung két), phu gia
khoang hoat tinh (nhim ting hoat tinh), chit don
nhu cat SiO,, da voi CaCO; (nham ha gia thanh
san pham). Phy gia khoang hoat tinh thuong 14 tro
xi, pozzolan, bot da voi, thach cao, nham thach,
dat sét... Tro xi thai duogc sir dung lam phu gia
khoang cho bé tong dap ung theo tiéu chuin
TCVN 3735:1982 vé phu gia hoat tinh pozzolan.

Bang 4. Cac loai phu gia khoang hoat tinh sir dung cho cong trinh bé tong

Chi tiéu Yéu cau dam bao (%)
Téng lugng SiO, + ALO; + Fe,0; > 70 %
Ham lugng SO; <4%
D6 4m <3%
Mit khi nung <10%
Chi s6 hoat tinh 28 ngay > 75%
Dd min sot sang 45 mm <34%
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Két qua so sanh tinh chat cua tro xi v6i phu
gia hoat tinh theo TCVN 3735:1982 (bang 3)
cho thiy c6 thé sir dung tro xi thai nhiét dién
lam bot khoang pozzolan. Tuy nhién, dé dinh

luong tro xi thai c6 thé dua vao san pham cubi
1a vira hay bé tong can c6 cac thi nghiém phdi
tron theo cip phu hop véi cac mac xi mang/bé
tong chudn.

Bang 5. Panh gia hoat tinh tro xi véi vat liéu phu gia hoat tinh

Phuy gia Tro xi nhiét A
Y e , o Két luan
Chi tiéu hoat tinh dién
S SR Téi da 235
Thot gian két thuc dong két ciia mau vira (gi0) <96 phit Dat
Kha ning chiu nudc ctia mau ché tao tir vira voi
>3 >3 Pat
pozzolan
D6 4m cua pozzolan ty nhién (% KL) <10 5-8(% Pat
3.2‘.2. Tinh khd thi vé cong nghé 0 VRN
Tiém ndng 16n khi str dung tro xi thai lam phu gia 0 - B60%GCBFS
hoat tinh pha trén xi ming, lam ting d6 bén cia hd | 7. w70%GCEFS
- : AP ; | EW 609% GCBFS & 5% SF
hay vita (R,Bleszynski, 2002) hodc co thé thay the | £ - -
o . R o Z 8- - 870% GCBES & 5% SF
xi mang trong cap phoi bé tong theo ty 1€ 5 - 15%. § o
Xi ming tai ché dam béo tinh chét theo tiéu chuan 3 '
ASTM C150 va tiéu chuin méi truong, c6 thé gia | § %
tang 20% d6 bén nén so véi mau khong co chira tro 21
xi thai (Parniani 2011). 0+ - -
Céc day chuyén ché bién pozzolan tir d4 hodc cac : - _? i “
A A , A , 2 jan (n
vat liéu pozzolan ty nhién khac tai Viét Nam co6 thé e

sir dung tro xi thai do ngudn nguyén liéu nay déap
(g céc tinh chat ciia vat liéu pozzolan thong thuong
va do d6 s& khong c6 sy giéi han vé cong nghé.
Thyc t& khao sat cho thdy tai khu vuc lan can Nha
méay Nhiét dién Viing Ang con cung cdp cho cac
doanh nghiép san xuét xi ming 16n trong khu vuc
Nghi Son, Hoang Mai, Xuan Thanh, Song Gianh...
Ngoai ra, xi than cia nha may nhiét dién con duoc
ding dé san lap mat bang & mot s6 cong trinh nhu
san van dong xa Ky Nam (thi xa Ky Anh). Mot sb
dia phuong ¢ thanh phd Ha Tinh nhu phudng Tran
Phii, Thach Linh (Ha Tinh) sau khi tim hiéu da
manh dan st dung tro xi cia Nha may Nhiét dién
Viing Ang 1am nén mét sé tuyén duong. Qua danh
gia cho thiy, d6 nén dam bao rat tot va tiét kiem
dugc chi phi (Parniani 2011).

Hinhl. PJ bén nén twong doi ciia mau bé tong
mac 25MPa chira tro xi nhiét dién
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Hinh 2. D bén nén twong doi ciia mau bé tong
mac 45MPa chira tro xi nhiét dién

Bang 6. Bang nhu ciu phu gia dy kién cho sin xuit xi ming

Noi dung Don vi 2011 2015 2020 2030
Nhu cdu xi ming Triéu tin 54-55 75-76 93-95 113-115
Nhu cau phu gia, 10% Triéu tin 5 7 10 12
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Gach khong nung (gach da ong, gach xi voi1)
da duoc st dung tu lau, nhung con nhiéu han
ché va hién chi chiém khoang 8 % tong sb gach
xay bao che.

Mo6i ddy Thu tuéng Chinh phu dd c6 Quyét

dinh s6 121/2008 ngay 29/8/2009, phé duyét Quy
hoach téng thé phat trién vat liéu xay dung dén
ndm 2020. Trong do, dinh hudéng quy hoach phat
trién vat liéu xay khong nung dén nim 2020 nhu
trong (bang 6).

Bang 7. Nhu cdu vt li¢u xiy nung va khéng nung
Ti vién gach tiéu chudn

TT Vit lidu xay 2010 2015 2020
1 Tong sb 25,0 32 42
2 Gach dét sét nung 22,5 24 +25,6 25,2 +29,2
3 Vit li¢u xay khong nung 2,5 6,4 ~+8 12,6 ~ 16,8
4 Ty 1€ khong nung, % 10,0 10 + 25 30 +40
Uu diém va hiéu qua kinh té k¥ thuat trong san 4. KET LUAN

xudt, str dung vat liéu khong nung sé& lam thay do6i
thoi quen su dung vat lieu xady clua nguoi tiéu
ding. Chic chin san phim gach khong nung s&
phat trién manh mé trong thoi gian téi.

Str dung gach xay khong nung (bé tong nhe, bé
tong san xuat tir tro xi) cho nha cao ting c6 hiéu
qua kinh té kha cao. Trong hdn hop nay (tro
tuyén, xi mang, voi, thach cao, bot nhom), tro
tuyén tir tro bay nhiét dién 1a thanh phan chinh,
chiém dén 70 % khéi luong. Vi vAy nhu cau tro
tuyén dat chdt luong dé cung tng cho thi truong
san xuat gach khong nung, gach bé tong nhe va bé
tong 1a rat 16n.

TAI LIEU THAM KHAO

Viéc phat trién d6i méi va ap dung céc tién bd
KHCN dé thu gom, tai ché va sir dung cac phé
thai c6 y nghia quan trong, khong nhitng chi giam
thiéu khdi luong thai ma con c6 thé thu hdi thém
duoc mot sd nguyén li¢u thu sinh va giam nguén
gdy 6 nhiém mdi truong.

Gop phan tiét kiém tai nguyén khoang san, bao
vé€ moi truong 1a hoat dong duoc khuyén khich
theo chu truong cua Chinh phu. Cac phuong an tai
sir dung tro xi thai vé mit cong nghé, mang tinh
kha thi cao, giai quyét tiéu thu luogng thai 16n cta
cic nha may nhiét dién Viing Ang.
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Abstract:
POTENTIAL OF BUILDING MATERIALS FROM COAL ASH - RECYCLING SOLUTION
FOR ENVIRONMENTAL PROTECTION AND ECONOMIC EFFICIENCY

This paper mentions some solutions to reuse ash and slag of Vung Ang thermal power plant. Whithin the
possible solutions, the use of coal ash as a construction material is a potential solution, bringing high
economic efficiency to thoroughly solve environmental problems and in the long run. The results of the
study generally evaluate the use of these waste products, which are very satisfactory, highly practical and
beneficial in many aspects. The reality shows that feasible options in terms of technology, technology and
capacity scale in Vietnam the amount of fly ash and bottom slag used in the construction industry: 29%
concrete admixture, 37% construction road, 5% fillers, 15% fly ash cement, 45% concrete blocks, raw
materials for cement production 27%, 1% - 2% other applications.

Keywords: technical specifications, construction materials, coal ash.
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