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Tém tit: Bai viét dé cdp dén cdc nghién ciu danh gid chdt lwong tro bay va xi 1o cao cia cdc nha
mdy nhiét dién va luyén kim o Viét Nam. Tro bay va xi lo cao la hai logi vat liéu sur dung dé ché tao
bé téng chat két dinh kiém hoat héa khéng sir dung chdt két dinh xi méng. Tiém ndng sir dung tro bay
va xi lo cao cua cac nha may nhiét dién va luyén kim o Viét Nam lam chat két dinh kiém hoat héa
cho bé tong geopolyme la rat I6n. N6 gép phan giam thiéu dwegc 6 nhiém méi truong do cdc phé thdi
nay gdy ra, mdt khdc ciing dem lai nhiéu hiéu qua vé kinh té, ky thudt béi vi bé téng geopolymer cé
nhiéu tinh nang vuot tréi so véi bé tong thong thuong, do la khd néing chiu dwoc méi truong dn mon
nhw nude lo, nude bién, nén rat phit hop véi cdc cong trinh ven bién va hdi ddo.

Tw khoéa: Tro bay, xi lo cao, nha may nhiét dién, luyén kim

Summary: The article present studies evaluating the quality of fly ash and blast furnace slag are
wastes of Thermal and Metallurgical plants in Vietnam. Fly ash and blast furnace slag are the two
materials used to make activated alkali binder without using cement binders. The potential for using
fly ash and blast furnace slag from thermal and metallurgical plants in Vietnham as an activated
alkali binder for geopolymers concrete is enormous. It contributes to reducing the environmental
pollution caused by these wastes, on the other hand also brings many economic and technical
efficiency because geopolymer concrete has many outstanding features compared to conventional
concrete, it show the ability for corrosive resistance in corrosive environments such as brackish
water and seawater, so it is very suitable for coastal and island constructions.
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1. MO PAU

Tai Viét Nam hién nay, nguén phé thai thai
tro, xi chu yéu tir cdc nha may nhiét di¢n dot
than, nha may luyén gang, thép, nha may san

dién khoang 60.000MW, trong d6 nhiét dién
than chiém khoang 42,7%; dén nam 2025,
tong cong sudt cac nha miy dién khoang
96.500MW, va nhiét dién than chiém khoang

xuat phan dam va nha may san xuit xi ming.
Theo quyét dinh sb 428/QD-TTg ngiy
18/3/2016 cua Thu tudéng chinh phu vé& viée
quy hoach dién lyc qudc gia giai doan 2011-
2020 c6 xét dén nim 2030, nhiét dién than
chiém vai trd ngay cang quan trong [1]. Theo
d6, dén nam 2020, tong cong suit cac nha may
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49,3%, tirc 1a tong cong sudt cac nha may nhiét
dién than tang to 25.600MW vao nam 2020
1én dén 47.500MW vio nam 2025.

Theo bdao cdo mdi nhit cia BO Cong
Thuong, hién cd nudc c6 22 nha may nhiét
dién than dang van hanh thai luong tro xi,
thach cao hon 15,7 triéu tAn/nim. Dy kién
sau nam 2020, voi 43 nha may hoat dong s€
thai ra hon 30 triéu tan tro xi/nim [2]. Hau
hét cdc nha mdy chi co bdi thai chira trong
khoang 5 nam va chu yéu 1a chon lap. Hudng
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xtr 1y lwgng tro xi khong 16 hién van chua c6
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Hinh 1.1: Vai tro ciia nha mdy nhiét dién than trong quy hoach dién luc quéc gia

Hién nay, tro bay (TB) nha may nhiét di¢n
dugc s dung rong rai trong linh vuc xay
dung nhu lam phu gia cho xi mang, bé tong
dam lin cac cong trinh thity dién, thury loi nhur
Thuy di¢n Son La, Lai Chau, Sé San 3, 4, Ban
VE&,...; Cong trinh thay loi HO chta Nude
Trong, Pinh Binh, Tan My, Ban Méng,...
San xuat gach khong nung, dudng giao thong
nong thon. Tuy nhién do chit lugng tro bay
phu thudc vao cong nghé d6t than cua cac nha
may nhiét dién ma ham luong mit khi nung
(MKN) dé dap ung duoc tiéu chuin
TCVN 10302:2014 [4] thi nhiéu nha may hién
nay chua dap g duoc.

Luyén gang va thép 1a qua trinh diéu ché gang
va thép tur cac quang trong ty nhién hodc cac
nguyén lidu tai ché, tuy thudc vao nguyén lidu
ban diu ma c6 thé trai qua nhiéu khau khac
nhau. Céc khau san xut trong qué trinh luyén
gang thép phat sinh ra mot luong 16n chit thai,
trong d6 chat thai ran 1a xi gang va xi thép.
Theo s6 lidu caa bon td  chac
WB/UNEP/UNIDO/WHO, san xudt mot tan
thép thanh pham s& san sinh ra khoang tir 300-
500kg chit thai ran [5]. Hién nay trén ca nudc,
c6 10 10 cao luyén gang thép dang van hanh.
Du kién nam 2018, san lugng gang dat 7 triéu
tn va t6i nam 2020 dat 13 triéu tan; thép tho
nam 2018 1a 14 triéu tin, nam 2020 1a 20 triéu

tn. Trong qua trinh san xuit gang, thép s& san
sinh ra khéi luong xi 10 cao (XLC) rat 16n, nim
2018 1a hon 4 triéu tn, du kién dén nam 2020,
con s6 ndy c6 thé nang 1én hon 7 triéu tan.

Trén thuc té hién nay chi c6 xi 10 cao trong
qué trinh luyén gang la dugc ung dung trong
cong nghé san xudt xi ming va bé tong.
Nhiéu nha mdy san xuit xi ming da sir dung
xi 10 cao cia Nha mdy gang thép Thai
Nguyén, Hoa Phat, Formosa dé lam phu gia
trong xi mang. Cu thé 13, khi sir dung XLC
(GGBS) gbép phan giam gia thanh bé tong
tron san; ting san luong xi ming ma khong
can dau tu thém may nghién, gop phan giam
phat thai cacbonic...[6]. Xi thép thuong dugc
sir dung 1am c6t liéu bé tong, vat liéu lam
duodng, tai ché lai.

Tro bay (TB) va Xi 10 cao (XLC) 1a hai loai vat
liéu s dung dé ché tao bé tong chét két dinh
kiém hoat hoa khong str dung chét két dinh xi
mang [7]. Cong nghé dbt, loai than, chat li¢u
quang tai cac nha may khac nhau s€ cho loai TB
va XLC chat lugng khac nhau. Trén co so cac sd
liéu phan tich thong ké cac nha may nhiét dién,
nha may luyén gang thép, nhom thuc hién dé tai
da tién hanh khao sat, 1y miu tro bay, xi 10 cao
& mot s6 nha may Nhiét dién ddt than, nha may
luyén gang thép dé danh gia chat luong tro bay,
xi 10 cao tai Viét Nam phuc vu cong tac nghién
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ctru ctia dé tai: Nghién ciru sie dung két hop tro
bay nhigt dién va xi Io cao dé ché tao bé tong
cht két dinh kiém hoat héa (khong sir dung xi
mang) dung cho cdc cong trinh thuy loi lam
viéc trong moi trwong bién gép phan bio vé
moi truong.

2. KHAO SAT PANH GIA CHAT LUQONG
TRO BAY TAI CAC NHA MAY NHIET
PIEN TAI VIET NAM

D¢ tai da lya chon cac Nha may nhiét dién
phan bd tai mién Bic, mién Trung va mién
Nam. Cac nha may nhiét dién & Viét Nam hién
nay sir dung cong nghé ciia Trung Qudc, Han
Qudc va Nhat Ban dugc xdy dung theo hinh
thuc EPC, BOT.

2.1.Quy md, cdng suit, cong nghé xir ly
va tinh hinh x4 thai cua ciac nha may
nhiét dién

Hién nay, cac nha may dién d6t than dang ap

| KHOA HOC CONG NGHE
dung cac cong nghé sau: Dot than phun, dbt
than tang sbi tuan hoan.

Nam 2018, Viét Nam c6 22 nha may nhiét
di¢én than dang hoat dong, trong d6 8 nha may
dung coéng nghé dét 10 hoi tang s6i tuan hoan
(CFB) st dung than ndi dia chét lugng thép
(cam 6), 14 nha may dung cong nghé than
phun (PC) str dung than ndi dia chat luong tdt
hon (cadm 5), than nhap bitum va & bitum vai
tong cong suat lip dat khoang 15.554MW [8]
thi lwong tro xi phat thai khoang 15 triéu tan.
Du kién sau nam 2020, véi sb lwong 43 nha
mady sé& thai ra hon 30 triéu tin tro xi/nam [2].

Tro bay la phu gia khoang hoat tinh dugc st
dung trong bé tong thong thuong, bé tong
khéi 16n va bé tong dam lin [4]. Yéu cau k¥
thuat di voi tro bay duoc qui dinh trong cac
tiéu chuian TCVN 10302:2014 [4], ASTM
C618 [9]

Deades? 15akw %3 000K: 18 8,in

Hinh 2.1: Hinh dang hat tro bay ¢ trang thdi tw nhién va qua kinh hién vi dién tir quét

2.1. Yéu chu ky thuét ddi véi tro bay
O Viét Nam, mét so chi tiéu chat lugng tro bay

dugc qui dinh theo tiéu chuin TCVN
10302:2014 [4] trong cac bang 2.1 dudi day:

Bang 2.1: Chi tiéu chit lwgng tro bay dung cho bé tong va vira xay

Y en Loai tro Linh vwe sir dung - Mire
Chi tiéu :
bay a b ¢ D
1. Tong ham lugng 6xit SiOs + ALOs + F 70
Fe203, % khdi lugng, khong nhé hon C 45
2. Ham luong Iwu huynh, hop chat hru huynh tinh|~ F 3 5 3 3
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Y en Loai tro Linh vuc st dl}llg - Mirc
Chi tiéu :
bay a b ¢ D

quy ddi ra SOs, % khdi lugng, khong 16n hon C 5 5 6 3
3. Ham luong canxi 6xit tw do CaOu, % khéi F - - - -
luong, khong 16m hon C 2 4 4 2
4. Ham lugng mat khi nung MKN, % khbi F 12 15 8* 5*
luong, khong 16m hon C 5 9 7 5

r \ 0 A A F
7: Luong sét sang 45um, % khoi lugng, khong 75 34 40 13
16n hon C
* Khi d6t than Antraxit, ¢ thé sir dung tro bay v6i ham lugng mat khi nung tuong tmg;: - linh vuc ¢
t61 12 %; linh vuc d téi 10 %, theo thoa thudn hodc theo két qua thir nghiém dugc chép nhan.

2.2. Cac ng dung ciia tro bay trong chit
két dinh kiém hoat héa (CKDKHH)

Trén thé gidi, tro bay dugc nghién clru tng
dung lam vat lidu chat két dinh kiém hoat hoa
(geopolymer) tir nhitng nam 50 [10] cung véi
metacaolanh [11, 12, 13]. Ngoai viéc dugc coi
14 mot loai vat liéu bén vitng v6i modi trudng
do sir dung chat két dinh 1a phé thai tro bay tir
cac nha may nhiét dién, geopolymer 1am tir tro
bay con c6 mdt sb nhitng wu diém nhu: Cuong
ddé nén, cuong do udn cao; Tinh bién dang va
co ngo6t nho; Kha nang chiu nhiét rat tot va kha
niang chéng dn mon hoa chét tuyét voi.

O Vi¢t Nam, cac nghién ctru vé chat két dinh
kiém hoat hoa con rat han ché va chua dugc
quan tam nhidu. Hién tai méi chi c6 mot vai
san pham thwong mai c6 ngudn gbc tir chat két
dinh kiém hoat héa nhung ciing chua dugc sir
dung rong rai trong cac cong trinh xay dung.
Néam 2010, nhom nghién ctru cta truong Dai
hoc Bach khoa TP.HCM da nghién ctru thanh
cong cong nghé san xuat vat liéu geopolymer
tr bun thai cua quing bauxit va tro bay dung
trong xay dyng nha & va duong giao thong
nong thon [14]. Nam 2011, Vién Vat li¢u xay
dung di thanh cong ché tao gach khong nung
tir phé thai tro bay va xi 16 cao [15]. Vién cong
nghé VINIT di bat dau tmg dung cong nghé bé
tong geopolyme tur cac thanh tyu nghién ctu

cua cac nha khoa hoc Nga [16].

2.3. Phén tich, danh gia chit lwong tro bay
nhiét dién

Hién nay chua c6 tiéu chuan qui dinh vé chat
luong tro bay dbi voi bé tong geopolymer noi
rieng va CKDKHH néi chung. Viéc danh gia
chit lwgng tro bay van giya trén cac tiéu chun
tro bay dung trong bé tong.

Trén co s& lva chon mot $6 cong nghé dbt than
tiéu bieu. Nhom thuc hién dé tai da Iva chon
mot sb nha may Nhiét dién dé dén khao sat,
ldy miu tro bay kiém tra dénh gia chat lrong
gém cac nha may nhi¢t di€n : Nha may nhiét
dién Pha Lai 2; Nha may nhiét dién Uéng Bi2;
Nha may nhié¢t dién Hai Phong 1; Nha may
nhiét di€én Mong Duong 1, Nha may nhiét di¢n
Nghi Son 1, nha may nhiét dién Formosa, nha
may nhi¢t dién Vinh Tan 4, Nha may nhiét
dién Duyén Hai 1 &3 va Nha may ché bién tro
xi VFC cua Han Quéc dat tai thi tran Pha Lai —
Hai Duong.

Tai mdi nha may, tro bay duoc iy tryc tiép tir
céc silo chira. M&i nha may liy 3 miu tro bay.
Miu dugc lay va bao quan theo tiéu chuin
TCVN 10320:2014 [4].

Mau tro bay dugc dua vé phong thi nghiém dé
thi nghiém cac chi tiéu co ly, hoa theo ti€u
chuan TCVN 8262:2009 [17], 14 TCN 108-
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1999 [18] va TCVN 10320:2014 [4].

Céc chi ti€u co 1y cia tro bay (TB) dugc trinh bay
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trong bang 2.2, 2.3 va bang 2.4. Thanh phan hoa
hoc cua tro bay duoc trinh bay trong bang 2.5.

Bang 2.2: Két qua thi nghi¢m khoi lwong riéng ciia tro bay

STT Tén miu il:l‘;‘l;"/‘z'l‘n% Ghi chii
1 TB Nhiét dién Pha Lai 2 2,22
2 | TB cong ty VFC 2,24 ;rlz Fjgéihlét dién Pha Lai da
3 TB Nhiét dién Udng Bi 2 2,23
4 TB Nhiét dién Hai Phong 1 2,24
5 TB Nhi¢t di€én Mong Duong 1 2,40
6 TB Nhiét dién Nghi Son 1 2,23
7 TB Nhiét dién Formosa 2,15
8 TB nhiét dién Vinh Téan 4 2,28
9 TB nhiét dién Duyén Hai 1 2,28
10 TB nhiét dién Duyén Hai 3 2,27
Bang 2.3: Két qua thi nghiém d¢ min ctia TB trén sang 45um
STT Tén miu D6 min, % Ghi chi
1 TB nhiét di¢én Duyén Hai 3 12,1
2 TB Nhiét dién Formosa 13,5
3 TB nhiét dién Vinh Téan 4 16,1
4 TB nhiét dién Duyén Hai 1 20,9
5 TB Nhiét dién Nghi Son 1 21,2
6 TB Nhi¢t di€én Mong Duong 1 26,6
7 | TB cong ty VFC 26,8 tTur;’er]fi‘Zl EE: nI;:; f,aFga duge
TB Nhiét dién Hai Phong 1 31,1
TB Nhiét dién Pha Lai 2 34,5
10 TB Nhiét dién Udng Bi 2 46,5
Bang 2.4: Két qua thi nghiém ty dién bé mit ciia tro bay
STT Tén miu Ty dién, cm?/g Ghi chu
1 TB Nhi¢t dién Uong Bi 2 2367
2 TB Nhiét dién Pha Lai 2 2842
3 | TBcongty VFC 2863 Zf;’eiz fﬁf;igiﬂ;g
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STT Tén miu Ty dién, cm?/g Ghi cha
4 TB Nhi¢t dién Hai Phong 1 2935
5 TB Nhi¢t dién Nghi Son 1 3020
6 TB Nhi¢t dién Mong Duong 1 3053
7 TB nhiét di¢n Duyén Hai 1 3163
8 TB nhiét dién Vinh Tan 4 3517
9 TB Nhiét dién Formosa 3617
10 TB nhiét di¢n Duyén Hai 3 3822
Bang 2.5: Két qua phén tich thanh phin héa hoc ciia tro bay
Z(SIOZ+
Tén S|02 A|203 T'Fezog TIOZ MnO MgO CaO NagO KZO P205 SOZ MKN A|203+
mgu Fezog)
T8 Tont | ot | ot | %t | %t | %t | %t | %t | %t | % | %t | %
N 50,7
Pha Lai OI 20,39 8 095|008 | 161 | 1,40 | 014 | 418 | 0,14 0,40 | 1,97 | 79,20
2
474
VFC : 20,55| 517 | 0,76 | 0,05 | 160 | 830 | 013 | 3,84 | 024 | 081 |1093| 73,17
ND 42,7
Udng 3' 19,831 10,79 | 0,92 | 012 | 1,14 | 112 | 0,05 | 3,18 | 0,12 0,72 19,77 | 73,35
Bi 2
ND
Hai
49,31/ 2168 | 876 | 098 | 008 | 162 | 127 | 013 | 436 | 013 | 042 | 1,32 | 79,75
Phong
1
ND
Méng | 43,4
22,47 6,74 | 080 | 007 | 1,54 | 525 | 0,20 | 3,30 | 0,12 308 | 14,12 | 72,64
Dudng| 3
1
N 45,8
Nghi 8 2124 753 [ 092|008 | 162 | 1,36 | 015 | 4,13 0,14 0,71 | 16,62 | 74,65
Son 1
ND
5410|2864 4,73 | 180 | 0,04 | 231 | 412 | 085 | 125 | 0,26 0,32 | 183 | 8747
Formos
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a

ND 52,4

Vinh 3’ 2243| 13,40 | 094 | 0,08 | 1,44 | 361 | 014 |398| 012 | 039 | 0,56 | 88,26
Tan 4

ND 56,0

Duyén 2’ 2247| 661 [ 098|006 | 170 | 091 | 011 |434| 016 | 022 | 648 | 8510
Hai 1

ND 46,8

Duyén 2’ 26,6 9,90 | 1,10 | 0,18 | 3,65 | 7,05 | 194 | 1,04 | 027 | 155 | 154 | 82,88
Hai 3

3. KHAO SAT PANH GIA CHAT LUQONG
XI LO CAO TAI CAC NHA MAY LUYEN
GANG THEP TAI VIET NAM

3.1. Qua trinh hinh thanh xi 10 cao trong
cong nghiép san xuit gang thép

Xi 10 cao dugc tao thanh trong qua trinh san
xuat gang. Tuy thudc vao qui trinh lam ngudi
xi 10 cao dugc phan lam hai loai: Xi 10 cao
(XLC) lam ngudi cham (air cooled blast
furnace slag viét tat 1a xi ABSF) dugc lam
ngudi tuy nhién tir khong khi hodc nude va xi
hat 10 cao (XHLC) (Granulated blast furnace
slag), viét tit 1a GBFS. Xi GBFS la nong chay
hinh thanh tur 10 cao dugc thao chdy ra céc
muong dan va dugc phun nudc véi ap luc cao
dé 1am lanh nhanh tao nén cac hat gibng nhu
hat cét c6 cau tric xép. Céc hat xi nay tron voi
nude tao nén hon hop 1ong duge bom ra bai
khtr nudce, tai d6 cac hat xi dugc roéc nude tu
nhién. Thanh phin héa cua xi 10 cao thong
thudng gdm canxi oxyt (CaO) va silic oxyt
(SiO2) 1a céc thanh phan chinh. Ching chira
nhiéu voi khi so sanh véi dat va da trong tu
nhién. Ngoai ra ching con chira nhdm oxyt
(ALO3) va magié oxyt (MgO). Xi hat 10 cao co

hoat tinh manh do cau trac dang thiiy tinh,
chiing c6 thé tao san pham thiry hoa ddc chéc
trong moi truong kiém [19]. Luong phat thai
Xi tlr cac nha may luyén kim dén 2018 1én t6i 7
triéu tAn/nam

Blast furnace slag cement

Hinh 3.1: Xi hat lo cao sau khi lam ngugi

Xi hat 10 cao dung lam phu gia cho xi mang
dugc qui dinh trong tiéu chudn TCVN 4315 Xi
hat 10 cao dung dé san xuét xi mang [20]. Xi
hat 10 cao nghién min dung cho bé tong va vita
duogc qui dinh trong TCVN 11586:2016 - Xi
hat 10 cao nghién min dung cho bé téng va vita
[21]. Yéu cau k¥ thuat dbi véi xi 10 cao nghién
min dugc néu trong bang 3.1:

Bang 3.1: Yéu ciu k§ thuét ddi véi xi 10 cao nghién min

Chi tiéu

Murc

S60 S75 S95 S105

1. Khdi lugng riéng, g/cm’, khong nho hon

2,8
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2. Bé mit riéng, cm?/g, khong nhé hon

2750 3500 5000 7000

3.Chi sb hoat tinh cudng do, %, khong nho hon
7 ngay

28 ngay

91 ngay

75
95

95
60 205

80

75

4. Ty 1¢ d6 luu dong, %, khong nhé hon

95 95 90 85

5. Do am, %, khong 16n hon

1,0

6. Ham luong magié oxit (MgO), %, khong 16n hon

10,0

7. Ham lugng anhydric sulfuric (SO3), %,
khong 16n hon

4,0

8. Ham lugng ion clorua (Cl), %, khong 16n hon

0,02

9. Ham lwong mét khi nung (MKN), %, khong
16n hon

3,0

3.2. Ung dung XLC trong lam chit két dinh
kiém hoat hoéa thay thé xi ming

Nghién ctru st dung chit két dinh kiém hoat
hoa - xi 10 cao dé thay thé cho xi mang truyén
thong dugc bat dau tir nam 1939. Xi 1o cao
(GGBS) 1a mot vat liéu Iy tuong dé lam chat
két dinh kiém hoat hoa [22] khi hoat héa xi 10
cao bang dung dich kiém trung binh, sin pham
phan tmg chu yéu 1a gel C-S-H, gan giéng nhu
san pham thiy héa cua xi mang Portland, do
d6 tao thanh san pham c6 tinh chit co hoc tot
hon. Ngoai ra, bé tong kiém hoat héa c6 kha
ning khang sulfate do trong san pham phan
tmg khong c6 mit portlandite Ca(OH),. Két
qua nghién clru cta nhidu tac gia khac ciing
chi ra rr?lng, chét két dinh kiém hoat hoa tur xi
10 cao véi dung dich hoat hda Na,SiOs3 cé tiém
ning 16n thay thé cho xi mang Portland do ¢6
nhiéu uu diém nhu: Phat trién cuong d6 nhanh
va it téa nhiét; Tinh chéng thAm tdt; Kha nang
chdng dn mon hoa hoc tét [23, 24, 25, 26].

3.3. Phén tich, danh gia chit hrgng xi 16 cao
nhi may san xuit gang thép

Hién nay chua c6 tiéu chuan qui dinh vé chat
lwong xi 10 cao lam chit két dinh kiém hoat
héa dung cho bé tong geopolymer. Viéc danh
gid chat lwong XLC vin giya trén cac tiéu
chuan XLC dung trong bé tong xi ming.

Nhom thue hién dé tai d3 lya chon mot sd nha
may luyén kim dé dén khao sat, 1y mau XLC

34

dé kiém tra danh gia cac tinh chat co ly héa la
cac nha may luyén gang thép: Nha may san
xudt gang thép Hoa Phat (Kinh Mbén - Hai
Duong); Nha may san xuét gang thép Formosa
(Khu cong nghi¢p Formosa - Ha Tinh); Cong
ty TNHH khoang san va luyén kim Viét -
Trung (Lao Cai) - Nha may thép Lao Cai.

_ctlP.
L S
How PHAT

GGBS

Hinh 3.2: Xi lo cao cua nha may thép Hoa
Phat xuat khau dap ving cdc tiéu chudn quoc te

Tai cac nha nha may trén, XLC dugc léy tur
cac bai chira xi hat da dugc lam ngudi hoac
trén bang tai xi. Mdi nha may ldy 3 miu
XLC. Mau dugc lay va bao quan theo tiéu
chuanTCVN 11586:2016 [21]. Mau xi hat 10
cao dugc dua vé phong thi nghiém dé nghién
min bang may nghién clanhke trong phong thi
nghiém vé&i thoi gian nghién 1a 16 gio. Doi
v6i XLC Hoa Phat, mau dugc lay trén bao
thanh phim di dwoc nghién min nhu trong

TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 57 - 2019



|  KHOAHQC CONG NGHE

hinh 3.2. trong bang 3.2 va 3.3. Thanh phan hoa hoc cta
XLC duoc trinh bay trong bang 3.4.

Cac chi tiéu co ly cua XLC dugc trinh bay

Bang 3.2: Két qua thi nghi¢m khoi lwong riéng ciia XLC

STT Tén miu Khoi lwgng riéng, glem Trung bznh’ Ghi chu
1 o) 3 g/cm
1 | XLC Formosa 2,42 2,42 2,42 2,42
2 | XLC Hoa Phat 2,45 2,45 2,45 2,45
3 | XLC Thai Nguyén 2,35 2,34 2,35 2,35
4 | XLC Viét Trung 2,33 2,33 2,32 2,33

Bang 3.3: Két qua thi nghiém ty dién bé mit ciia xi 16 cao nghién min
theo phwong phap Blaine [27]

STT Tén miu Ty dién, cm?/g Ghi chu
1 XLC Viét Trung 4157 Nghién 16 tiéng
2 XLC Formosa 4240 Nghién 16 tiéng
3 | XLC Thai Nguyén 4316 Nghién 16 tiéng
4 | XLC Hoa Phat 4425 ba duoc nghién ti
nha may

Bang 3.4: Két qua phén tich thanh phin héa hoc ciia xi 16 cao (XLC) nghién min

Tén | ... [ARO| T- | _ Nas
~|SIO; TiO; IMnO|MgO| CaO KoO |P20s| SO, [IMKN| - Ghi
mau 3 Fe,Os O

XLC

chu

%t | %tl | %t | %tl | %t | %t | %t | %t | %t | %t | %t | %t

Formo|356(124| 11 |06 | 02 | 82 (40002 | 03 |00 | 12|00

Sa

Hoa

3291148| 04 [ 09 23|93 |354/03] 12 |00 13|00
Phat
Thai

3421127 27 | 06|36 |72 (344,01 11 1100|3103
Nguyé
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n
Viét
34,4/104| 28 |08 | 46|84 338[00| 13 |00 31|03
Trung

4. KET LUAN VA KIEN NGHI
4.1. Tro bay

Céc két qua khao sat, 1dy mau, phan tich cac
chi tiéu hda ly cta tro bay cac nha may nhiét
dién: Pha Lai 2, Udng Bi 2, Hai Phong I,
Mong Duong 1, Vinh Tan 4, Formosa, Duyén
Hai 1, 2 & VFC duoc trinh bay trong cac bang
2.2,2.3,2.4 va 2.5 cho thay:

- V& thanh phﬁn hdéa hoc tro bay tai cac nha
may khao sat dap ung duoc yéu cau téng cac
oxit Z(Si02 + ALO3+Fe;03) 16n hon 70% theo
qui dinh cua tiéu chuan TCVN 10302:2014 [4].

- D6 min cua tro bay va ham lugng mét khi
nung (MKN) tai cdc nha mdy c6 sy dao dong
khé 16n. Nhitng nha may st dung cong nghé
Trung Quéc, tro bay c6 d6 min thép hon,
lwong mét khi nung cao hon so véi cac nha
may dung cong nghé¢ cua Nhat Ban va Han
Qudc. P min phu thudc vao loai than va thiét
bi nghién cta cic nha may. Cic nha may sir
dung than nhdp la than & bitum (Nhié¢t dién
Vinh Tan 4, Nhi¢t di¢n Duyén Hai 3, Nhiét
dién Forrmosa) c6 lugng MKN thép, do min
va thanh phan héa hoc cia tro bay dap tng
dugc cac yéu cau ky thuat cua tiéu chuin
TCVN 10302:2014 [4]. Tro bay cac nha may
nhiét di¢én Hai Phong 1, Nhi¢t dién Pha Lai 2,
nhi¢t di€n Duyén Hai 1 c6 chi tiéu MKN ¢
mirc xap xi gidi han cho phép trong tai liéu
[4]. Di voi cac nha may Nhiét dién Udng Bi,
Nhiét dién Mong Duong 1 va Nghi Son 1 thi
chi ti€u nay da vugot muc cho phép dugc qui
dinh trong tai liéu [4]. Néu sir dung lam chét
két dinh kiém hoat hoa phai qua tuyén dé giam

ham luong MKN dap ung dugc qui dinh cia
tiéu chudn TCVN 10302:2014.

4.2. Xilo cao

Cac nha may luyén gang thép trudc day
thuong tap chung tai mién Bac nhu Nha may
gang thép Thai Nguyén, Tuyén Quang va Lao
Cai. Hién nay cung voi xu hudng kinh té phat
trién, nhu cau gang thép cang ngay cang ting
nén sd lugng cic nha may luyén gang thép
ciing ting theo, ddc biét 1a khu vuc kinh té tu
nhan véi hai tdp doan 16n la Hoa Phat va
Formosa da xay dung nhiing khu lién hop
luyén gang thép lon tai Hai Duong, Ha Tinh
va Dung Quat (Quang Ngii).

Céc két qua khao sat danh gia chit luong xi 10
cao cac nha may gang thép Thai Nguyén, Hoa
Phat, Formosa, Viét Trung da dugc trinh bay
trong cac bang Cac chi tiéu co ly cua XLC
duoc trinh bay trong bang 3.2, 3.3 va 3.4.. Két
qua thi nghiém chi tiéu MKN ciia cac mau xi
déu thap hon rat nhiéu so v6i giéi han qui dinh
ctia tiéu chuan TCVN 11586:2016 [21]. Do
min cta xi 16 cao Hoa Phat qua may nghién
cong nghi€p cho dd min cao hon so vdi cac
mau xi khac dugc nghién 16 gio trong may
nghién clanhke trong phong thi nghiém. Do
nghién min va céac chi tiéu dap ung duoc yéu
cau trong bang 1 cua tiéu chuin TCVN
11586:2016 [21]

Vé thanh phﬁn hda hoc, cac chi ti€u ham lugng
oxit Si02, ALO3, MgO, CaO, MnO dénh gia
theo ACI 233R-95 [28] trong bang 4.1.

Bang 4.1: Thanh phin héa hoc ciia xi 10 cao danh gia theo ACI 233R-95

Tén miu Si0, ALO3

T-Fe O3

MnO MgO CaO
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Ghi chu
%otl %otl %otl %otl %otl %otl
32-42 | 7-16 | 0,1-1,5 | 0,2-1,0 | 5-15 |32-45| ACI233R-95
XLC Formosa 35,6 12,4 1,1 0,2 8,2 40
XLC Hoa Phat 32,9 14,8 0,4 2,3 9,3 35,4
XLC T.Nguyén 34,2 12,7 2,7 3,6 7,2 34,4
XLC Viét Trung 34,4 10,4 2,8 4,6 8,4 33,8

Theo yéu cau ciia ACI 233-95R [28] ddi véi xi
160 cao 1am chat két dinh trong bé tong thi XLC
Formosa dap trng hau hét cac yéu cau cia tiéu
chuan ACI 233-95R, thtr tw sau la XLC Hoa
Phat, Thai Nguyén va Viét Trung. Chi ti€u
ham lugng MnO cuia xi 10 cao nha may thép
Hoa Phat, Thai Nguyén, Viét Trung cao hén
so voi qui dinh trong ACI 233-95R, tuy nhién
trong tiéu chuan Viét Nam TCVN 11586:2016
khong qui dinh chi tiéu nay. Do hién nay do
chuwa c6 yéu cau k¥ thuat ddi véi xi 10 cao
ciing nhu tro bay lam chit két dinh kiém hoat
hoa trong cong ngh¢ bé tong geopolyme, nén
van st dung mot s6 tiéu chuin vé XLC va TB
ding cho xi ming va bé tong dé tham khao.
Can phai c¢6 cac nghién ctru riéng vé XLC va
TB dung 1am chit két dinh kiém hoat dé dwa ra
yéu cau k¥ thuat d6i véi cac vat liéu nay khi
cong nghé bé tong geopolyme dugc ting dung
rong rai.

4.3. Kién nghi

Qua s lidu khao sat va phan tich danh gia chat
luong TB va XLC tai mot s6 nha may nhiét
dién va Luyén thép, cé thé dung mdt s6 mau
TB va XLC cua cidc nha may ma cac chi ti€u
co 1y, hoa dap ting duoc yéu cau cua phy gia
khoang hoat tinh cho xi mang va bé tong theo
céc tiéu chudn Viét Nam [4,21] dé nghién ctru
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