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PON VI TO CHUC

Truong Pai hoc Mé - Pia chat (HUMG)

CAC PON VI PHOI HQP TO CHUC

Tép doan Cong nghiép Than - Khoang san Viét Nam

Téng hoi Pia chit Viét Nam

Cuc Do dac, Ban d6 va Théng tin dia Iy Viét Nam

Cuc Ban d6 - By Téng tham muu

H¢i Co hoc Da Viét Nam

Hji Cong trinh ngam Viét Nam

Hi Dau khi Viégt Nam

Hi Pia chit Thity vin Viét Nam

Hdi Pia chat Cong trinh va Méi truong Viét Nam

Hdi Pia chit Kinh té Vi¢gt Nam

Hgi Cong nghé Khoan - Khai thac Viét Nam

Hgi Khoa hoc Ky thuit Dia vat ly Viét Nam

H#di Tric dia - Ban d6 - Vién tham Viét Nam

H¢i Khoa hoc va Cong nghé Mo Viét Nam

Vién Khoa hoc Cong nghé M6

BAN TO CHUC

Truwdng ban

GS.TS Tran Thanh Hai, Trwong Pai hoc M6 Dia - chat

Pho Truwéng ban

PGS.TS Triéu Hung Truong, Truong Pai hoc M6 - Pia chat

Uy vién

GS.TS V6 Chi My, Hoi Trdc dia - Ban do - Vién tham Viét Nam
GS.TS Bui Xuén Nam, Hoi Khoa hoc va Cong nghé Mo Viét Nam
GS.TS Nguyén Quang Phich, Hgi Céng trinh ngam Viét Nam
GS.TS Db Nhu Trang, Héi Co hoc Pa Viét Nam

PGS.TS Bd Ngoc Anh, Truong Pai hoc M6 - Pia chdt
PGS.TSLé H6ng Anh, Truong Pai hoc Mo - Pia chat

PGS. TS B& Vin Binh, Truong Pai hoc Mo - Dia chat

PGS.TS Pham Vian Hoa, Truong Pai hoc Mo - Pia chat

PGS.TS Nguyén Van Lam, Hgi Dia chdt Thity van Viét Nam
PGS.TS Khdng Cao Phong, Trieong Pai hoc Mo - Pia chat
PGS.TS Nguyén Xuan Thao, Hgi Cong nghé Khoan - Khai thdc Viét Nam
PGS.TS bang Trung Thanh, Truong Pai hoc Mo - Pia chat
PGS.TS Ta Pt Thinh, Héi Dia chat Cong trinh va Moi truong Viét Nam
PGS.TS Lé btc Tinh, Truong Pai hoc Mo - Dia chat

PGS. TS Nguyén Nhu Trung, Hgi Khoa hoc ky thudt Dia vat Iy Viét Nam
PGS.TS Nguyén Thé Vinh, Trueong Pai hoc M6 - Pia chat

TS Tréan Thi Phac An, Trwong Pai hoc M6 - Pia chat

TS Cong Tién Diing, Trieong Pai hoc M6 - Pia chdt

TS Nguyén Tién Diing, Trieong Pai hoc M6 - Pia chat

TS Nguyén Dai Béng, Cuc Po dac, Ban do va T hong tin dia ly Viét Nam
TS DPao Héng Quang, Vién Khoa hoc Cong nghé Mo

TS Nguyén Qubc Thap, Héi Dau khi Viét Nam

TS Bui Thi Thu Thuy, Trieong Pai hoc M6 - Pia cht

TS Lé Ai Thu, Hoi Dia chdt Kinh té Viét Nam

TS Bui Yén Tinh, Cuc Bdn do - Bé T éng tham muu



BAN KHOA HQC

Trwéng ban
PGS.TS Bd Ngoc Anh, Truong Pai hoc Mo - Pia chdt

Phé trudéng ban
TS Nguyén Thac Khanh, Truweong Pai hoc M6 - Pia chat

Uy vién
GS.TSKH Hoang Ngoc Ha, Tricong Pai hoc M6 - Pia chat ~ PGS.TS Ta Biic Thinh, Hji Dia chat Céng trinh va Moi
GS.TS V0 Trong Hung, Hoi Khoa hoc va Cong nghé Mo Viét  truong Viét Nam
Nam PGS.TS Nguyén Thé Vinh, Truong Pai hoc M6 - Pia chat
GS.TS Truong Xuan Luan, Tong Héi Pia chat Viét Nam PGS.TS Nguyén Van X, Truong Pai hoc Mo - Dja cht
GS.TS Bui Xuan Nam, Hgi Khoa hoc va Cong nghé Mo Viét Nam ~ PGS.TS B Nhu Y, Truwong Pai hoc M6 - Pia chit
GS.TS Db Nhu Trang, Hoi Co hoc Pd Viét Nam TS Nguyén Thi Mai Dung, Truong Pai hoc M6 - Pia chat
PGS. TS Lé Héng Anh, Truong Pai hoc Mo - Pia chat TS Coéng Tién Diing, Truong Pai hoc Mo - Dia chat
PGS.TS Lé Ngoc Anh, T ruwong Pai hoc Mo - Dia chat TS Nguyén Pai Béng, Cuc Po dac, Ban do va T) hong tin
PGS.TS B4 Vin Binh, Trwong Pai hoc M6 - Dia chat dia ly Viét Nam

PGS.TS Pham Van Hoa, Truong Dai hoc Mo - Dia chat
PGS.TS Pham Van Luan, Truong Pai hoc Mo - Dia chat
PGS.TS Nguyén Quang Minh, Truong Pai hoc Mo - Bia chat
PGS.TS Pham Xuan Nui, Truong Pai hoc Mo - Pia chat

TS Lé Quang Duyén, Truong Dai hoc Mo - Dia chat
TS Nguyén Manh Hung, Truong Pai hoc Mo - Dia chat
TS Nguyén Duy Huy, Truong Pai hoc M6 - Pia chat
TS Nguyén Cao Khai, Trueong Pai hoc M6 - Dia chat

TS Nguyén Québc Phi, 77 ruong Pai hoc Mo - Dia chat

TS Nguyén Van Phong, Truieong Pai hoc M6 - Dia chit
TS Nguyén Bach Thao, Truong Dai hoc Mo - Dia chat
TS Duong Thanh Trung, Trirong Pai hoc M6 - Pia cht

PGS.TS Khéng Cao Phong, Trueong Pai hoc Mo - Pia chat
PGS.TS Ngo Xuan Thanh, Truwong Pai hoc M6 - Pia chat
PGS.TS Pham Dtrc Tho, Truong Pai hoc Mo - Dia chat
PGS.TS Lé Minh Théng, Trieong Pai hoc M6 - Pia chat

BAN BIEN TAP
Trwéng ban
TS Nguyén Thac Khanh, Truong Pai hoc Mo - Pia chat TS To Xliﬁn Ban, Truong Pai hoc Mo - Dia chat )
Phé Truéng ban TS Nguyf::n Thi Mai Dung, Truong Dai hoc Mo - BPia cﬁdr
PGS.TS Nguyén Viét Nghia, Trieong Dai hoc Mo - Pia chat TS Ngu yén Maph Hung, Trurong Dai hoc Mo - Dja Chfit
Uy vién TS Nguyén Khac Long, Trirong Dai hoc Mo - Dia chat

TS Nguyén Québc Phi, T ruong Pai hoc Mo - Dia chat
TS Duong Thanh Trung, Trieong Bai hoc M6 - Pia chdt
TS Ng6 Thanh Tuén, T ruwong Dai hoc Mo - Dia chat

PGS.TS Pham Van Luan, Triecong Pai hoc Mo - Dia chat
PGS. TS Pham Duc Tho, Truong Pai hoc Mo - Dia cht

BAN THU KY
Trwéng ban
PGS.TS Bd Ngoc Anh, Truong Dai hoc Mo - Dia chat
Pho Truwéng ban
TS Nguyén Thac Khanh, Truong Dai hoc Mo - Pia chat
Uy vién
PGS.TS Pham Van Luén, Truong Pai hoc Mo - Pia chat
PGS.TS Pham Buc Tho, Truong Pai hoc Mo - f?ia chat
TS T6 Xuan Ban, Truong Pai hoc Mo - Pia chat
TS Nguyén Khéc Long, Truong Pai hoc M6 - Dia chdt
TS Nguyén Manh Hung, Truong Pai hoc Mo - Pia chat
TS Nguyén Duy Huy, Trurong Dai hoc Mo - Dia chat

WEBSITE HQI THAO
Thong tin chi tiét cia Hoi nghi Toan quc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD 2024
duogc dang tai trén trang Website chinh thirc ctia Hoi nghi tai dia chi: http://ersd.humg.edu.vn/

PIA CHI LIEN HE
Phong Khoa hoc cong nghé, Truong Pai hoc Mo - Dia chét, s6 18 phd Vién, phuong Pic Thing, quan Béc Tir
Liém, thanh ph Ha Noi, Viét Nam. DT: (+84) 24.3838643

TS Nguyén Quéc Phi, Truong Pai hoc Mo - Dia chat
TS Ng6 Thanh Tuén, T ruong Dai hoc Mo - Dia chat

TS Duong Thanh Trung, Truong Pai hoc M6 - Pia chdt
ThS Hoang Thu Hang, Truong Pai hoc Mo - Dia chit
ThS Nguyén Thanh Hai, Truong Pai hoc Mo - Dia chat
ThS Pham Dirc Nghiép, Truwong Pai hoc M6 - Pia chit
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru dnh hudng cua tro xi nha may dién dot rac
dén tinh chat co hoc cua bé tong cuong dd cao
Tang Van Lam'", V6 Dinh Trong', Hoang Anh Cuong?

"Trwong Pai hoc Mo-Pia chat
’Truong Pai hoc Giao thong Van tdi

TOM TAT

Bai bao nay trinh bay mot sO két qua nghién ctru thyc nghi¢ém vé anh huong ngubn tro xi cua nha may dién
dbt rac Ngdi Sao Xanh dén tinh chit co hoc clia bé tong cuong dg cao trong diéu kién phong thi nghlem
Thanh phan vt li¢u s dung gdm c6 xi mang Portland hdn hgp PCB40 Hoang Thach, cbt li¢u min 14 cat
vang song Lo, cdt liéu 16n 1a d4 dam tir d4 voi véi kich thude 5+10mm, tro bay va xi day 16 ciia nha may
dién rac Ngdi Sao Xanh két hop véi phuy gia siéu déo giam nudc. Ket qua nghién ctru da cho thdy kha ning
su dung (0+20)% céc loai tro bay va xi day 10 nha méy dién rac dé ché tao bé tong cuong do cao. Hon hop
bé tong thu duoc c6 tinh cong tac tot voi do sut tir 15cm+20cm va cudng d6 nén ¢ tudi 28 ngay dao dong
tr S0MPa+60MPa. Vi qua trinh phat trién cac nha may ddt rac phat dién nhu hién hay, viée nghién clru
su dung céac nguon phe thai tro xi cua cdc nha may di¢n rac la can thiét dé gop phan giam 6 nhiém moi
trudng va thuc day nén kinh té tuin hoan bén viing.

Tir khoa: tro bay; xi day 10; bé tong cudong do cao; tinh cong tac; cuong do nén

1. Phin mé diu

Hién nay, Viét Nam véi dén s6 khoang gan 100 tri¢u ngudi dang thai ra mot lugng rac thai doc hai rat
16n. Theo nhu théng ké tir Vu Ning lugng tai tao (Tong cuc Néng lugng - B6 Cong Thuong) trong nam
2022, ca nudce dang thai ra trung binh 35.000 tan chat thai rén sinh hoat d6 thi va 34.000 tin chat thai sinh
hoat ndng thon moi ngay (B Cong thuong, 2017). Tuy nhién, ty 1¢ thu gom va xu ly cac ngudn chét thai
hién tai con nhleu thach thirc ca v€ moi truong va kinh té dbi voi cac nudc dang phat trién nhu Vi¢t Nam.
Phuong phéap phd bién nhit ma Viét Nam st dung dé xtr 1y rac thai hién tai 1a chon l4p va dt thi cong, cac
phuong phép nay boc 16 nhidu nhwoc diém va hién da bi cAm hoic khong duoc khuyén khich 4p dung (B
Tai nguyén va Méi truong, 2023; Quéc hoi Viét Nam, 2023). Theo d6, phat trién cac nha méy dién rac sé
12 mot giai phap xi 1y rac thai hiéu qua nhit, gop phan giam thiéu lwong chén 14p rac thai, giam thiéu phat
thai khi nha kinh, gidm 6 nhiém méi trudng. Theo bao cao clia Bo Khoa hoc va Cong nghé, phuong phap
dbt rac thai dé tao ra nang lugng di¢n tai tao dang duoc dp dung rong rai ¢ nhiéu nuéce trén thé gidi do co
nhiéu uu diém ndi bat so véi cac cong nghé khic nhu g1am dugc khoang 95% thé tich va khdi luqng cac
loai chét thai; tan dung nhiét ning dé phat dién hiéu qua; giam manh viéc phat thai khi doc, khoi bui..
v6i phuong phap chon lap truyén thong (Bo Khoa hoc va Cong nghé, 2024; Lé Vian Tuin nnk., 2021)

Tai Ha Noi dang trién khai cong nghé dét hién dai nhat dé xir Iy rac thai, ddc biét nha may dién rac Soc
Son hién dang van hanh va mdi ngay da xu 1y dugc khoang 3.000 tin rac thai tai Khu lién hop xir 1y chat
thai rin Nam Son (Cong ty c6 phan Nang lwong moi truong Thién Y, 2023). Dy kién dén nam 2030, thinh
phé s& kéu goi cac nha dau tur trién khai nhidu nha may xi 1y triét dé cac ngudn chét thai doc hai ciia ngudi
dan va cta cac khu cong nghiép. Bén canh do, cuél ndm 2023 tinh Bic Ninh dé dua vao hoat dong nha may
dbt rac phat dién Ng6i Sao Xanh dé xtr 1y cac nguon chat thai ran sinh hoat, chét thai cong nghiép cua dia
phuong. Déy la t6 hop nha may dbt rac phat dién dau tién tai tinh Bic Ninh di vao hoat dong v6i cong suét
moi ngay dém dat 180 tan rac cac loai (Nha may dién rac Ngoi Sao Xanh, 2023).

Tur thuc te hoat dong, nha may dién rac hién dang thai ra moi truong mét luong 16n céac nguon tro-xi,
san pham cudi cung ctia qué trinh d6t rac sinh hoat. Theo Bao cao Nha may dién rac Soc Son thi khdi lugng
cac nguon thai tro-xi da phat sinh tai nha may mdi nam khoang 260.000 tin. Bén canh do, qua trinh hoat
d6ng ciia nha may dién ric Ngoi Sao Xanh (Bic Ninh) ciing thai ra méi truong khoang 20-30 tan tro-xi moi
ngay (Nha mdy dién rac Ngdi Sao Xanh, 2024). Vi vay, trong qua trinh phat trién cac nha may dién réc,
nhiém vu tai str dung triét dé cac nguon chat thai ran phat thai tir hoat dong d6t rac phat dién, giam anh
huong cia tro-xi d6t rac dén moi truong thir cap 1a mot van dé rat can thiét va thoi sy hién nay.

* Tac gia lién hé
Email: tangvanlam@humg.edu.vn
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Bai bao nay trinh bay két qua nghién cru thuc nghiém vé anh huong ciia cac ngudn phé thai cuia nha
may dién d6t rac Ngbi Sao Xanh dén mot sé tinh chat ciia bé tong cudng do cao trong diu kién phong thi
nghiém. Thanh phan vat liéu sir dung gdm c6 xi mang Portland hon hop PCB40 Hoang Thach, c6t liéu min
la cat vang tu nhién, 6t lidu 16 1a da dam tir da voi voi kich thude 5+10 mm, tro - xi cia nha may dién rac
Ng6i Sao Xanh két hgp véi phu gia siéu déo giam nude. Két qua nghién ciru di cho thay kha nang sir dung
(0+20)% cac loai tro - xi nha may dién ddt rac dé ché tao bé tong cudng d cao. Hon hop bé tong thu dwoc
¢6 tinh cong tac tot, do sut 1520 cm, cudng do nén & tudi 28 ngay dao dong 50+60 MPa.

2. Nguyén vit liéu sir dung va tiéu chuén ap dung
2.1. Nguyén vit li¢u su dung

a) Chét két dinh st dung gdm: Xi mang Portland hdn hop PCB40 Hoang Thach; Silicafume SF-90VN;
tro bay va xi day 16 ctia nha may d6t rac phat dién Ngoi Sao Xanh.

i) Xi mang Portland hdn hop (X) PCB40 Hoang Thach théa min cac yéu cau k¥ thuat cua tiéu chuin
TCVN 2682:2009 (Hinh 1a).

ii) Silicafume SF-90VN (90VN) 1a san phim ciia Cong ty TNHH Hod phdm xay dung Buildmix Viét
Nam. Pay la phu gia khoang c6 chira Silic dioxit (SiO2) siéu min hoat tinh cao. Khi dua vao bé tong, SF-
90VN s¢ lién két véi Ca(OH), ting do dic chéc, ting cuong dd va cai thién vi cdu tric cia bé tong (T.V.Lam,
et al. 2018; Cong ty TNHH Hoé pham xay dung Buildmix Viét Nam, 2023). San pham nay dap tng theo
tiéu chuin ASTM C1240 - “Yéu cau k¥ thuat vé silicafume 1am phu gia khoang cho bé tong va vira”.

iii) Tro bay va xi day 16 ctia nha may dién ddt rac Ngoi Sao Xanh

DAy 1a san pham cudi cing ctia qué trinh ddt cac loai rac thai nguy hai trong thiét bi 1o quay. Cac loai
rac thai sau khi d6t, nhiét luvong dugc dua dén thiét bi ndi hoi dé quay tua bin phat dién. Theo théng ké cta
nha may, sau khi rac thai qua 16 d6t, thi con khoang 20% luong tro xi thai ra méi truong. Lugng phé thai
nay rat cin duge xir 1y, tai st dung dé muc dich tao ra nén kinh té tudn hoan bén viing.

(b)- Tro bay () Xi diy 16

(a)- Xi mang Portland hon
hop PCB40 Hoang Thach
Hinh 1. Nguyén vat liéu sir dung trong nghién cuu

+ Tro bay (TB) 14 san phim sau cling clia nhi may Ngoi Sao Xanh, dwoc thu nhén tryc tiép tai cira xa
ctia 6ng khoi nha may thong qua hé théng loc bui tay 4o0. Day 14 loai tro bay chua qua xir Iy, d6 min twong
duong nhu tro bay nhiét dién (Tang Van Lam nnk., 2020). Nhung do nguyén li¢u dot tai cac nha may xir
1y rac ¢6 rat nhiéu thanh phan rt khac nhau va nhiét do dét rac tai cac 10 quay khoang 1150°C. Vi vay, tro
bay nha may dién ddt rac con nhidu thanh phan chat hitu co chwa chay va khong c6 hoat tinh nhw cac loai
tro bay nha may nhiét dién ddt than khac (Hinh 1b). P$ min twong duong nhu tro bay nhiét dién véi 55%
cac hat c6 kich thudc khoang 10 pm, cac ¢& hat co kich thudc (40-30) um chiém khoang 12%.

+ Xi day 16 (Xi) ciia nha may dién d6t rac Ngodi Sao Xanh thu duoc tir bang tai ciia nha may. Do thanh
phan hén tap ciia vat liéu dot nén xi day 10 con l1dn nhiéu thanh phan khong chay, dic biét 1a cac miéng kim
loai nhé. Loai xi day 16 nay chura qua khau nghién min nén xi thai ¢ dang hat rdng, x6p va kich thude hat
khéng dong déu, dao dong tir 0,15mm dén 4,0 mm (Hinh Ic).

b). Cbt liéu str dung trong nghién ctru gdm cat vang va da dam:

i) CHt liéu nho 1a cat vang song Lo (C), cat tu nhién chét luong tbt, thoa man yéu cAu cua tiéu chuin
TCVN 7570:2006 (Hinh 2a).

ii) C6t lidu 16 1a ¢4 dam nghién tir da voi (B) vai kich thude hat tir 5 mm dén 10 mm (Hinh 1a). Da
dam v6i Dpax=10 mm, c6 chét lugng tot, khdi lugng riéng 2,65 g/em?, khdi luong thé tich trung binh &
trang thai dam chat 1540 kg/m?, thoa mdn yéu ciu k¥ thuét cta tiéu chuan TCVN 7570:2006 (Hinh 2b).

¢) Phu gia siéu déo (SD) loai SR 5000F ctia nha san xuét “SilkRoad” véi khdi lugng riéng 1,1 g/em?® &
nhiét d6 20 + 5°C, dwoc st dung dé giam ty 1& nude/xi ming, nhung van giit dugc tinh cong tac tot ciia hdn
hop bé tong va ting cuong do cua bé tong nghién ciru. San pham SR 5000F théa man cc yéu cau ki thuat
cua TCVN 8826:2011.

d) Nudc sach (N) duoc st dung dé 1am nudce nhao tron hdn hop bé tong va bao dudng mau thi nghiém
sau khi tao hinh, thoa man yéu cau cua tiéu chuan TCVN 4506:2012.
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- (d)- Cat vng song Lo
Hinh 2. Cot liéu s dung trong nghién curu
2.2. Phuong phdp thi nghiém

- Thiét ké thanh phan cp phdi ciia bé tong trong nghién ctru nay dwoc thyc hién dua trén “Chi dan ky
thuat chon thanh phin bé tong cac loai” theo Quyét dinh sb 778/1998/QD-BXD ngay 05/09/1998 (B6 xay
dung, 1998).

- Hdn hop bé tong thiét ké co dd sut dao dong tir 15cm dén 20cm duoce xac dinh trén bo con hinh nén
cut tidu chudn véi kich thude 10x20x30cm (Hinh 3 va Hinh 4).

e |

il _ ‘4-‘ .1‘ _’gL L :
Hinh 4. ~Xdc dinh do sut Hinh 5. Mau bé tong thi nghiém hinh lap
cua hon hop bé tong phuwong kich thudc 100x100x100mm

Hinh 3. Bo con hinh non cut
tiéu chuan kich thuée
10x20x30cm

- Cuong d6 nén trung binh yéu cAu ctia miu bé tong sir dung tro xi nha méay dién dbt rac & tudi 28 ngay

dat tir 50MPa dén 60MPa duoc x4c trén mau hinh lap phuong kich thuée 100x100x100mm (Hinh 5). Trong

nghién ctru nay, hé s6 an toan K =1,15 duogc sir dung khi xac dinh cudng d6 nén yéu cau 28 ngay trong qua

trinh tinh todn (B9 Xay dung, 1998). Gi4 tri cuong do nén ciia mau & cac tudi khac nhau dugc xéac dinh trén
hé thdng may nén ubn ADVANTEST 9 véi toc do tang tai 1a 2000N/s.

2.3. Thanh phén cip phéi ciia hén hop bé tong

Dé danh gi4 anh hudng ciia hdn hop tro bay va xi day 16 tai nha may dbt rac phat dién Ngoi Sao Xanh
dén mot sb tinh chét ciia bé tong cuong do cao, dé tai nay da khao sat ham luong tro bay va xi day 16 lan
luot 0%:; 5%; 10%; 15% va 20% so véi ham lugng xi ming Portland hon hop PCB40 Hoang Thach.

Mit khac, dé diéu chinh tinh cong tac ciia hdn hop bé tong, nghién ciru nay da str dung phu gia siéu déo
SR5000F v&i ham lugng 1a 1,2% ham lugng xi méang Portland hén hgp PCB40 Hoang Thach. Do nghién
ctru sir dung phu gia siéu déo nén ty 18 nuéc/chit két dinh (N/CKD) 1 0,30.

Mat khac, dé diéu chinh tinh cong tac ciia hdn hop bé tdng, nghién ctru nay di sir dung phu gia siéu déo
SR5000F véi ham lwgng 1a 1,5% ham lugng xi ming Portland hon hop PCB40 Hoang Thach.

Tinh toan thanh phan cip phdi cua bé tong sir dung hdn hop tro bay va xi day 10 theo trinh tyr trong yéu
cau ctia Quyét dinh s6 778/1998/QD-BXD “Chi dan k§ thuat lya chon thanh phan cAp phdi cua bé tong cac
loai”, dé tai da thu dwoc 05 cip phdi va trinh bay trong bang 1.

Bdng 1. Cap phéi vit liéu cho 1m?® bé téng sir dung tro xi nha may dién dot rac Ngoi Sao Xanh

Ky hicu Cac ty 1€ vat liéu, (%) Thanh phéan cap phdi vt liéu sir dung cho 1 m® bé tong (kg)

i Trobay |Xidaylo| X 90VN | TB Xi C b N SD
Concre-01 20 0 500 50 100 0 400 1020 195 60
Concre-02 15 5 500 50 75 25 400 1020 195 60
Concre-03 10 10 500 50 50 50 400 1020 195 60
Concre-04 5 15 500 50 25 75 400 1020 195 60
Concre-05 0 20 500 50 0 100 400 1020 195 60

3
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3. Két qui thi nghi¢m va thio luin
3.1. Két qud thi nghi¢m

D6 sut va khoi luong thé tich cta hdn hop bé tong duge xac dinh ngay sau khi nhao tron xong hdn hop
vat lidu. Gia tri khdi luong thé tich kho va do hit nudce theo khdi luong dugc xac dinh tai tudi mau 28 ngay.
Cuodng do nén ctia bé tong st dung tro xi nha may dién ddt rac Ngoi Sao Xanh dwoc xac dinh cuong do
chiu nén & céc tudi 3, 7, 14 va 28 ngay, mdi tudi mau gdbm 06 t6 mau, mdi té miu gdm 03 vién mau hinh
lap phuong canh 100x100x100mm (Bo xay dung, 2023). Cac mau sau khi tao hinh, dugc bao dudng 1
ngay trong khudn, sau d6 mau dugc thao khudn va duoc dwa di ngdm trong bé nudc dé bao dudng dén tudi
thi nghiém. Cac két qua thuc nghiém trong nghién ctru di dugc trinh bay chi tiét trén bang 2 va bang 3.

Bdng 2. Tinh chdt vit Iy ciia mdu bé téng sau khi rdn chdc

Tinh chat ctia hon hop bé tong va mau bé tong

Ky hiéu [P sut ctia hon hop bé| Khoi lugng thé tich cia | Khdi lugng thé tich | D¢ hut nudce theo

mau bé tong (cm) hén hop bé tong sau khi [kho ctia mau bé tong 6|khdi luong & tudi 28

tong thi nhao tron (kg/m?) tudi 28 ngay (kg/m?) ngay (%)

nghi¢m Gia tri Po léch | Gia tri trung | DO 1éch Gia tri Poléch | Giatri | Do léch

trung binh | chuan binh chudn | trung binh | chuén |trung binh| chuén

Concre-01 19,0 1,5 2240 3,1 2215 3,4 7,10 0,8
Concre-02 18,6 1,8 2278 3,0 2240 3,0 7,75 0,8
Concre-03 18,2 1,60 2289 3.3 2254 2,8 7,80 0,9
Concre-04 17,2 1,2 2307 3,0 2286 3,1 8,40 0,7
Concre-05 15,5 1,3 2325 3,2 2302 2,9 9,56 0,6

Bang 3. Gid tri cuong do nén ciia mau bé téng sau khi ran chdc
Gia tri cudong d6 nén trung binh tai céc tudi khac nhau (MPa)

Tén mau bé 1 ngay 3 ngay 7 ngay 14 ngay 28 ngay
tongthi | Giatri | Po |Giatri| Do | Gidtri | Do | Giatri | Do |Giatri| Do
nghiém trung léch | trung 1&ch trung Iéch trung Igch | trung | 1éch

binh | chuén | binh | chudn | binh chudn | binh | chuin | binh | chuin

Concre-01 6,2 1,1 21,2 1,5 37,3 1,3 49,5 1,8 54,2 2,1

Concre-02 6,5 1,1 22,0 1,4 39,1 1,4 52,0 1,7 57,0 2,2

Concre-03 6,7 0,9 22,7 1,5 40,0 1,6 52,4 1,8 57,8 2,1

Concre-04 6,0 0,9 20,5 1,2 35,7 1,5 47,7 1,7 52,5 2,0

Concre-05 5,7 1,1 19,4 1,2 34,3 1,5 45,6 1,8 50,1 1,8

3.2. Thdo lugn

Hdn hop bé tong sau khi tao hinh ¢6 d6 déo cao, tinh cong tac tbt, didu ndy dwoc giai thich 1a do hdn
hop bé tong da su dung 1,2% phu gia siéu déo SR S000F.

Tinh chét ciia hdn hop bé tong va mau bé tong thay ddi dang ké khi thay déi ham lwong tro bay va xi
day 16, didu nay duogc giai thich nguyén nhan do xi day 16 c6 do x6p 16n va thanh phan hat khong déu, dic
biét 1a xi day 10 con 1an nhiéu thanh phan kim loai sau khi dt ric da anh huéng 16n dén tinh chat co ban
ctia hdn hop bé tong sau nhio tron va sau khi ran chic.

Bén canh d6, gia trj tinh cong tac ctia hdn hop bé tong giam manh khi ham lwong xi day 16 ting 1én, cu
thé 1 do sut da giam tir 19,0cm xudng con 15,5cm. Nguyén nhan chinh do xi day 16 rdng xdp, do hiit nudc
va can nudc 16n, chinh vi thé lugng nude du thira dé tao ra do sut cia hdn hop bé tong gidm.

Hon nita, gia tri khdi lwong thé tich ciia san pham sau khi tao hinh tang 1én, nguyén nhan din dén hién
tuong nay 1a do c¢6 thanh phan kim loai, dic biét 1a thanh phdn tap chét sit c¢6 trong xi day 10. Gia tri khdi
lwong thé tich trung binh cua bé tong ding tro xi ciia nha may dién rac & tudi 28 ngay khoang 2259kg/m?>.
Gia tri nay thap hon khong dang ké so v6i khdi luong thé tich ctia bé tong thong thuong hién nay. Tuy
nhién, theo chiéu ting ciia ham luong xi déy 10, khdi lugng thé tich ciia mau bé téng ting tir 2215kg/m? 1én
2302kg/m’.

Vé d6 hiit nudce, cac mau bé tong sir dung tro xi ctia nha may dién rac c6 do hit nude ting dan tir 7,10%
1&én 9,56% theo mtrc do sur dung xi day 1o0. Hién tuong nay dugc giai thich do xi day 16 c6 thanh hat khong
6n dinh va d6 rong x6p 16n, d6 chinh 1a nguyén nhan dan dén tang d¢ rong trong bé tong va két qua la ting
d6 hiit nudce & tudi 28 ngay cua san pham.

Tir gia tri thuc nghiém cuong d6 chiu nén trong Bang 3 cho thdy, gia tri cuong d6 nén trung binh & tudi
28 ngay cua bé tong st dung tro xi ciia nha may dién rac déu dat trén 50MPa, dat cuong d6 muc tiéu yéu
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cau dé ra. Tuy nhién, cudng d6 nén ctia mau bé tong co sy khac biét kha 16n theo ham luong ciia tro bay va
xi day 10. Cap phdi bé tong sir dung 10% tro bay va 10% xi day 10 c6 cuong dé nén & tudi 28 ngay cao nhét
Vi gia tri 1a 57,8MPa. Didu nay c6 thé dugc giai thich thanh phan hoat tinh SiO, va phéan tng thiy luc cia
xi day 16 dong mét vai tro quan trong dé miu bé tong chira 10% tro bay va 10% xi déy 16 thu dugc gié tri
cuong d6 nén cao nhat. Mit khac, thanh phan phu gia khoang hoat tinh 1a silica fume SF-90VN két hop véi
1,2% phu gia siéu deo SR 5000F ciing la mét trong cac nguyén nhén tang cuong do nén cua mau Concre-
03 & tudi 28 ngay. Két qua nay tuong tu v6i nhidu nghién ciru vé bé tong cudng do cao di cong b trude
day (Ngo Van Toan, 2012; Lam N.T nnk., 2021).

Sau d6, khi ham lwong xi d4y 16 tang 1én dén 15% va 20% thi cuong do nén ciia mau thi nghiém c6 xu
hudng giam. biéu nay cho théy r6 thanh phén hat khong d@)ng déu, nhiéu hat det, dac tinh do rSng Xép 16n
xi day 16 clia nha may dién réc 1a nguyén nhan giam cuong do cia miu bé tong thi nghiém tir 57,8 MPa
xudng con 50,1MPa.

Su anh huéng cua ham lugng tro - xi nha méay dién rac dén gia tri cuong do nén ctia miu bé tong thi
nghi¢m & cac tudi mau khac nhau dugc thé hién truc quan trén hinh 6.

604 | ‘

50 |

=Y
o
|

—s=— Concre-01
—*— Concre-02

Concre-03
—»— Concre-04
—=— Concre-05

Cuwong dd nén (MPa)
N w
o o
| L

10| |

01 3 7 14 28
Tudi mau thi nghiém (ngay)
Hinh 6. Toc dg phat trién cwong do nén ciia mau bé tong thi nghiém theo thoi gian bdo dwéng

Mic dii ham lugng tro bay va xi day 10 thay d6i khac nhau tir 0% dén 30% nhung su phat trién cuong
dd nén theo thoi gian bao dudng ciia cac mau Concre-01; Concre- 02; Concre-03, Concre-04 va Concre-05
thay d6i khong dang ké. Gia tri cudng d6 nén trung binh ¢ cac tu01 3 ngay, 7 ngay va 14 ngay déu da dat
dugc trén 40%; 70% va 80% so v6i cuong dd nén ctia mau & tudi 28 ngay. Tinh chat nay tuong tw nhu cac
loai bé tong xi ming sir dung phu gia khoang min thong thudng (Nguyén Nhu Quy & Mai Qué Anh, 2020).
Nhung véi mau Concre-04 sir dung 15% xi day 16 va 1,2% phu gia siéu déo di c6 toe do rén chéc nhanh
nhét, gi4 trj cudng do nén trung binh & tudi 14 ngay di dat duge khoang 84% so véi cudng do nén clia mau
& tudi 28 ngay. Diéu nay dugc bién giai la khi sir dung 20% xi day 16 véi do rong xdp 16n, da hut nuée
nhao tron, giam tinh cong tac do d6 mau nhanh khd va lam cau triic 16p vita xi mang-cat dong két va rin
chic nhanh hon, két qué 14 téc do phat trién cudong do ctia mau bé tong duge cai thién so voi cac mau thi
nghiém con lai.

Vé6i nhimg két qua budc ddu thu dwoc trong nghién ciru nay da cho thdy, viée sir dung céc loai tro-xi nha
may dbét rac phat dién thay thé mot phén xi mang Portland trong thanh phén cua bé tong 1a mot trong nhitng

Asoc

giai phap hiéu qua, gop phin chuyén ddi “xanh” va thiic ddy nén kinh té tuin hoan & Viét Nam hién nay.
4. Két luan

Nghién ctru thuc nghiém danh gia kha ning sir dung tro xi ctia nha may dién rac dé ché tao bé tong
cuong do cao da thu dugc mot s6 két luan nhu sau:

- Hon hop bé tong sir dung tro xi ciia nha may dién rac sau khi nhio tron co tinh cong tac tdt, d sut tur
15,5cm dén 19cm. Mau bé téng st dung 20% tong ham luong tro xi, sau khi rén chéc & tudi 28 ngay déu
c6 cuong do nén trung binh dat trén 50 MPa, thoéa man muc tiéu thiét ké ban dau.

- Khi ham luong xi day 16 ting 1én thi tinh cong tic cta hdn hop bé tong giam manh, cu thé 1a do sut
ctia hdn hop bé tong di giam tir 19cm xudng con 15,5¢m. Nguyén nhan chinh do xi ddy 10 rdng x6p, do
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hat nude va can nude 1én, do do luvong nudce du thira dé tao ra do sut ctia hon hop bé tong giam.

- Thanh phéan kim loai, ddc biét 1a thanh phén tap chat st trong xi day 10 la nguyén nhan dan dén hién
tuong tang gia tri khoi luong thé tich cua bé tong tur 221 Skg/m3 1én dén 2302kg/m3 trong nghién ctru nay.

- Do xi day 16 ¢6 d6 rong x6p 16p, thanh phan hat khong ddng déu, nhiéu hat det, d6 1a nguyén nhan dan
dén tang d6 rdng trong miu bé tong va két qua 1a ting do hit nudc cua bé tong tir 7,10% 1én 9,56% & tudi
28 ngay.

- Cép phdi bé tong sir dung 10% tro bay két hop 10% xi ddy 16 c6 cuong do nén & tudi 28 ngay cao nhat
12 57,8 MPa. Diéu nay c6 thé duogc giai thich thanh phan hoat tinh SiO, va phan tmg thuy lyc cua xi day 10,
10% silica fume SF-90VN két hop véi 1,2% phu gia siéu déo SR 5000F 1a nguyén nhan ting cudong do nén
ctia miu thi nghiém trong trudng hop nay.

- Khi ham lugng xi day 16 tang 1én dén 15% va 20% thi cuong do nén ciia mau thi nghiém c6 xu hudng
giam. Diéu nay cho thiy rd chét lwvong ctia xi day 10 ciia nha may dién rac khong dat yéu cau, d6 1a nguyén
nhan giam cudng d6 cia miu bé tong thi nghiém tir 57,8MPa xudng con 50,1 MPa.

- Can tiép tuc nghién ciru toan dién va lam rd mic d6 anh hudng cua tinh chét tro bay, xi day 10, nhiét
do cua 16 d6t, diéu kién ché tao mau, ché do bao dudng dén cac dac tinh co-1y ciia cac chiing loai bé tong
cudng do cao khi sir dung céc ngudn vat liéu phé thai ciia nha may dién dét rac.
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ABSTRACT

Research on the effects of fly ash and slag from a waste incineration
power plant on the mechanical properties of high-strength concrete

Tang Van Lam', Vo Dinh Trong', Hoang Anh Cuong?
"Hanoi University of Mining and Geology
2University of Transport and Communications

This paper presents the results of experimental research on the possibility of using waste resources from
the Green Star waste incineration power plant to produce high-strength concrete in laboratory conditions.
The materials used include Portland cement mixed with PCB40 Hoang Thach, fine aggregate is Lo River
yellow sand, large aggregate is crushed stone of size 5+10mm, fly ash and slag at the bottom of the furnace
of the combustion power plant. Green Star waste combined with water-reducing superplasticizers. Research
results have shown the ability to use (0+20)% of fly ash and slag at the bottom of the furnace from a waste-
burning power plant to make high-strength concrete. The resulting concrete mixture has good workability,
slump ranges from 15c¢m to 20cm, compressive strength at 28 days ranges from 50MPa to 60MPa. With
the current process of developing waste incineration plants to generate electricity, research on the use of
ash and slag waste sources from waste incineration power plants is necessary to contribute to promoting a
sustainable circular economy.

Keywords: fly ash; furnace bottom slag; high strength concrete; workability; compressive strength
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