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NHA MAY TUYEN DONG TA PHOI DE SAN XUAT GACH XAY KHONG NUNG
LOAI BAC TIEU CHUAN

Nguyén Tam Tinh', Pham Manh Ha?, Nguyén Quy Nam?, Tang Van Lim®
"Tap doan (Gng nghiép Than - Khodng sdn Viét Nam; Email: tamtinhtkv@gmail.com
?Cong ty (6 phdn déng Ta Phdi — Vinacomin

3Truong Dai hoc Md-Dia chat

Tom tdt:

Trong béi cdnh cdc hoat déng khai thdc, ché bién khodng sdn tai Viét Nam, ddc biét la tuyén
qudng déng, da va dang thai ra méi trudng khéi Iuong I6n bun thdi qudng dudi. Nhanmg ndm gan
day, cdc logi chat thai nay c6 nguy co gdy ra nhiing tdc déng tiéu cuc dén méi trudng nudc, khéng
khiva hé sinh thdi xung quanh. Mdt khdc, Viét Nam dang rat né luc thuc ddy phdt trién bén ving,
tdang trudng xanh va gidm phdt thai khi nha kinh, nghién ciu tdn dung cdc loai bun thai khai
thdc khodng sdn dé san xudt vdt liéu xdy dung khéng nung la huéng di cdn thiét, pht hop véi xu
thé kinh té tudn hoan va huéng dén Net-Zero ndm 2050. Trong nghién cdu ndy da st dung bin
thdi qudng dudi két hop vdi xi mang Portland hén hgp PCB40 Hodng Thach va dd mat kich thudc
0 - 5,0 mm dé ché tao cdc sdn phdm gach xdy khéng nung loai ddc tiéu chudn trong diéu kién
phong thi nghiém. Két qua nghién cau da cho thdy kha nang si dung 30-50% ban thai qudng
duéi sau khai thdc, tuyén quang déng ciia mé déng Ta Phdi thay thé dd mat tu nhién trong ché
tao gach xdy khéng nung loai ddc tiéu chudn. Sadn phdm gach xdy c6 cudng dé nén trung binh &
tuéi 28 ngay dat trén 10 MPa, dat mdc gach M10 theo TCVN 6477:2016. Tirkét quad nghién cuu cho
thdy, viéc tdn dung cdc nguén bin thdi qudng duéi dé ché tao gach xdy khong nung loai ddc tiéu
chudn ... la mét trong cdc gidi phdp tiém ndng dé thic ddy nganh céng nghiép khai thdc khodng
san tudn hoan va bén ving & Viét Nam hién nay.

Tir khéa: Bun thdi qudng dudi; gach khéng nung; vat liéu xdy dung; phdt trién bén viing; khai
thdc khodng san; cuéng @6 nén.

1.Dat van dé x{ ly va quan ly loai chat thai nay hién nay
con nhiéu bat cap, gay anh hudng nghiém
trong dén moi trudng va sudc khde cong
déng [1].

Viét Nam la quéc gia co tiém nang
khoang sdn phong phu, dac biét la quang
dong, dat hiém, sit va than da. Tuy nhién,
qua trinh khai thac va tuyén khoang tao ra Hoat dong khai thac khodng san r
khoi lugng I6n bun thédi quang dudi chita chung va quéng dong ndi riéng & Viét Na:
cac hat min, khoang vat khéng cé gia tri  dang phatsinh mét lugng I&n chat thai du
va mét s6 nguyén t6 kim loai nang. Viec dang bun thai quang dudi, gay tac d¢:
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khéng nhé dén moi trudng xung quanh va
chiém dung dién tich dat lam hé thai I6n,
tang chi phi gidi phéng mat bang, tang chi
phi san xudt [2]. Riéng tai Cong ty C6 phan
dong Ta Phai - Vinacomin (Lao Cai), qua
trinh tuyén ndi quang déng da tao ra moét
lugng rat In bun thai quang dudi véi ham
lugng khoang vat kim loai thap (khéng con
gia tri cong nghiép), dugc thai tryc tiép va
Juu tri tai cac hé chita quang dudi. Theo
bao cdo ndm 2024 ctia Coéng ty C6 phan
déng Ta Phdi — Vinacomin, tong lugng chat
thai phat sinh trong qua trinh san xudt cua
cong ty dén thoi diém hién nay bao gom:
(i) khodng 3.919.641 tan cac loai quang
dudi sau tuyén tuong duong khoang
2.449.776 m?; (ii) khoang 16.300.000 m?* dat
da thai mé cacloai. Hon nia, véi khéi lugng
cac loai bun thai quang duéi... phat sinh
khoang 60.000 m3/mai théng thai vao céac
hé chira quang dudi da dat ra nhiéu thach
thuc cho Céng ty C6 phan déng Ta Phai —
Vinacomin [3]. Pang chu y, van dé an toan
cutia hé chita quang dudi va dung tich chia
tai cac bai thai dang la méi quan tam I6n

clla cac co sd khai thac va ché bién khoang
san hién nay [4].

Song song d6, nhu cau vé vat liéu xay
dung tai Viét Nam khéng nglng gia tang,
dac biét trong xay dung co s& ha tang ky
thuat va nha &. Gach khéong nung dang la
giai phap thay thé tiém nang cho gach dat
sét nung truyén thong do than thién vdi
mai trudng, tiéu hao it nang lugng va tan
dung dugc phé thai cong nghiép [5]. Vi vay,
viéc nghién ctu tan dung bun thai qudng
dudi dé san xuat gach xay khéng nung loai
dac tieu chudn khong chi gitp giai quyét
bai toan 6 nhiém mai trudng, ma con gop
phan tiét kiém tai nguyén thién nhién va
hudng téi muc tiéu phat trién bén viing.

Hién nay, trén thé gidi va tai Viét Nam da
c6 nhiéu nghién cttu dénh gia kha nang tan
dung chét thai céng nghiép vao san xudt
vat liéu xdy dung khéng nung (xem trong
Bang 1). Mot s6 nguén phé thai dién hinh
dugc st dung gém c6: tro bay, xi hat 16 cao,
bun @ tir céng nghiép ché& bién alumin va
bun thai tir khai thac, ché bién khoang san.

Badng 1. Mét s6 nghién ciu vé gach khéng nung

i sl b i e Loai chatthai || Phuongphaptao || Sanphdmcua | Nam nghién ‘
3 S'IT o Ta; giangHisncit dugcsir dung hinhsdnphdm || cdcnghiénciu |  ciu
1 Tr4nVan Anh (2020) Tro bay nhiét dién Ep tinh Gach xay loai 3¢ 2020[6)
khdng nung
2 Nguyén ThiBich (2021)  Xi Id cao nghién Tron kho — ép rung Gach xdy loai dac 2021 (7]
min khdng nung
3 Lé Van Chung (2022) Bun dé Bauxite  Tron udt — ép tinh Gach xdy loai 2022 (8]
rong khong nung
4 Zhangva cong sy (2022) Bun thdi tuyén Kéthopximang, duding Gach xdy loai dac 2022 [9]
khodng ho - khéng nung
5 Nghién ctru nay Bun thdi quing Tronbdnkho—éprung Gach xdy loai 2025
dong rong khong nung
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Muc dich cta nghién cttu nay la danh gia
kha nang s dung bun thai quang dudi vdi
ty |é thay thé tir 30% dén 60% khéi lugng
mat da trong thanh phan gach xay khéng
nung loai ddc tiéu chudn. Cac vat liéu chinh
dugc st dung trong thi nghiém bao gém:
xi mang Portland hén hgp PCB40 Hoang
Thach, tro bay tu nha mdy nhiét dién Pha
Lai, bun thai quang dudi tir Cong ty C6 phan
déng Ta Phdi - Vinacomin, mat da dugc ché
bién tir d4 thai khai thac quang tai Céng ty
C6 phan déng Ta Phai - Vinacomin va nudc
sach sinh hoat. Ngoai ra, nghién ctu con
khdng dinh tiém nang Ung dung cla bun
thai quang dudi nhu moét loai ¢t liéu nhan
tao trong san xudt vat liéu xay dung than
thién véi méi trudng. Gidi phap nay khéng
chi gép phan x{ ly triét dé cac loai bun
thai quang dudi, ma con phu hgp vdi dinh
hudng phat trién nganh cong nghiép khai

1 - , theo huag phap laine |
2 Khéilugngrieng
3 Kndiluong thé tich & trang thai tu nhién
4 longnudctiuchuin
5 o Thai gian dﬁngrk-ét: =
:  Thoi gian bt dau
Thai gian két thic
6  Cuiing dd nén & cactudi:
Tudi 3 ngay
Tudi 28 ngay |
7 Dddndinhthétich, phuong phdp Le Chatelier |

Bdng 2. Tinh chét co ly cda xi mdng Portland hén hop PCB40 Hoang Thach

_ Gedhitieukythuat |

thdac — ché bién khoang san theo hudng
bén virng va kinh té tuan hoan tai Viét Nam,
Két qua ctia nghién ctru nay st dung mét
phan s6 liéu thuc nghiém ctia Dé tai KHCN
cap Tap doan “Nghién cltu san xuat moét sé
vat liéu xay dung s dung bun thai tai cic
nha mdy tuyén quang déng thudc TKV két
hap véi chat két dinh khéng xi mang’, ma
s6 KC.01.D08-25/21-25.

2. Vit liéu sir dung va phuong phap
nghién ciu

2.1. Vat liéu sirdung

a) Xi mang Portland hén hgp PCB40
Hoang Thach thda man cac yéu cau ky
thuat cda tiéu chudn TCVN 6260:2020. Cac
tinh chat co ly clla xi mang Portland hon
hop PCB40 Hoang Thach duogc gidi thiéu
trong Bang 2.

Ketqud || TheoyéuciuTCUN
TR thinghiem || G260200
/g 3520 -

g/'cm’A 3,10 ‘ -

kg/m? 1650 :

% il AlBE 00,7 | e

Phit 7 | i 85 vk > 45

Pt 310 <40

MPa 220 >18

MPa 41,1 =40

mm 3,5 | <10
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b) Tro bay loai F cha nha mdy nhiét dién Pha Lai thda man cac yéu cau cia TCVN
10302:2014. Cac tinh chdt vat ly co ban cda tro bay nhiét dién Pha Lai dugc thé hién trong
Bang 3.

Bdng 3. Tinh chdt vat ly cua tro bay nhiét dién Pha Lai

. cacchit |_§)y 1l :<’/ tht E“i

1 Tydién bé matriéng cm*/g 3750
223 Kfch thudc hat tro bay trar;a hb]nh A e i e ey 48,15 e
3 Khéilugng riéng SRR e T 5 o
4 | Khéilugng thetlch kho A s Ko/ 1570

_—S—"ﬁ DTG gita caehat - erEREn e S
6 | Chis6hoattinh cuatro bay nhiét dién Pha Lai & tusi: | e .
; il7"gay :: i il
| '28ngay T el gl

Thanh phan hoéa hoc cta xi mang Portland hén hgp PCB40 Hoang Thach va tro bay
nhiét dién Pha Lai dugc trinh bay trong Bang 4.

Bang 4. Thanh phdn héa hoc ctia xi méng Portland hon hop PCB40 Hoang Thach
va tro bay nhiét dién Pha Lai

F;fr':'ljhg ‘lplp[ thec HH\W ng|

Xi mang PCB40

; w25~ 06 02,32 .625 - ;
HoangThach 1600 o= 11
Trobaynhietd‘en |85 | 207 | 68 | 2 i 1 | % b | on { T

,Phé Lai { ',i ! | | !

Trong gidi han ctia nghién cttu nay, xi mang PBC40 Hoang Thach va tro bay nhiét dién
Pha Lai 6 vai trd la thanh phan chat két dinh trong san pham gach xay khéng nung loai
dac tiéu chuan.

c) Bun thai phat sinh trong qua trinh tuyén néi quiang déng cla nha mdy tuyén déng
T4 Phé&i LAo Cai. Bun thai 18y tryc ti€p tir hé chita quing dudi clia Cong ty C6 phin déng
T4 Phoi - Vinacomin, sau dé dugc dua di sdy kho trong tu sdy, dugc sang qua sang ¢é kich
thudc mat sang 5,0 mm dé loal bd cdc hat tho, Kich thude hat cla bun thil déu nhd hon
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0,15 mm. Trong gidi han nghién ctu nay, bun thai dugc str dung dé thay thé da mat dao
déng tir 30-50% theo khoi lugng.

Cac thanh phan héa hoc ctia bun thai cia Céng ty C8 phan doéng Ta Phai - Vinacomin
da duoc xac dinh va trinh bay trong Bang 5.

Bdng 5. Thanh phan héa hoc cia bun thai
cta Céng ty C6 phdn déng Td Phoi - Vinacomin

_ Lugngmatkhinung
7,5

Cac tinh chat vat ly co ban ctia bun thai nha may tuyén déng Ta Phai (Lao Cai) dugc thé
hién trong Bang 6.

Bdng 6. Tinh chdt vat Iy cda ban thdi cia Céng ty Co phan dong Ta Phoi - Vinacomin
: ' i_CfL.JLﬂJJJ ﬂL.s m

Kfch thuc'rc hat trung binh

42,50

1

2 Ty dién bé mat riéng 2740
3 Khéi lugng riéng 2,64
4 Khéi lugng thé tich 1750
5 Do rong gilra cac hat % 33,71
6 D6 dm tu nhién % 12,5

d) Mat da kich thudc 0-5,0 mm thu dugc sau khi gia cdng dap nghién sang da thai tai bai
dat da cla mo dong Ta Phéi (Lao Cai). Da thai & khu vuc md déng Ta Phdi ch( yéu la cac loai
d4 cudi két, sét két va cat két (Hinh 1.a). Mat da trong nghién cru nay cé thanh phan héa hoc
chinh la 6xit Silic (SiO2) va mét sé thanh phan khéng khac (Fe203, Al203, CaCOs ...) (Hinh 1.b).

a) Khu Ve khaf thdc b) Mat dd thdl tu‘qud rr)nh khal thdc

ctia (6ng ty (0 phdn ddng Td Phéi — Vinacomin cta Cong ty C6 phdn ddng Td Phdi — Vinacomin

Hinh 1. Dd thdi tir qud trinh khai thdc mé déng
cta Céng ty Cé phdn déng Td Phéi - Vinacomin (Lao Cai)
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&

Cac tinh chat vat ly co ban cia mat da tir da thai ctia Cong ty C8 phan déng Ta Phdi -

Vinacomin dugc thé hién trong Bang 7.

Bdng 7. Tinh chdt vat Iy ctia mat dd tir dd thdi tuyén déng

__ Cécchitiéu ky thuat Hon vi tinh Kétqua thinghiem
1 udc hat trung binh mm 0-5,0
2 Khéi lugng riéng g/cm? 2,62
3 Khéi luong thé tich kg/m? 1620
4 Do rong gilfa cac hat % 38,17
5 Dé dm tu nhién % 4,5

Trong nghién cu nay, bun thai va mat
da dugc sir dung vdi vai tro la cét liéu trong
thanh phan cta san pham gach xay khéng
nung loai dic tiéu chuan.

+ Nudc s dung trong nghién cdu la
nudc may sinh hoat. Cac chi tiéu chat lugng
clia nudc phu hgp vdi nudc trén bé tong
theo TCVN 4506 :2012.

2.2. Tinh todn xdc dinh thanh phdn cdp
phéi caa sdn phdm gach xdy khéng nung
loai ddc tiéu chudn

Cap phéi clia san phdm gach xay khong
nung loai dac tiéu chuin trong nghién cuu
nay duogc xac dinh dua trén su tham khao
cap phéi cila mét s6 nha may gach xay
khéng nung xi mang - mat da tai khu vuc
lan can TP. Ha Noi. Ty |1é thanh phan nguyén
vat liéu dugc lya chon st dung nhu sau:

-Ty |é bun thai thay thé da mat: 0% (mau
thi nghiém déi ching), 30%, 40%, 50% va
60% theo khéi lugng clia mat da trong cac
mau nghién culu;

- Ty |1& xi mang PCB40 Hoang Thach su
dung khodng 6,0% khéi lugng hdon hop
vat liéu;

- Ty |é tro bay nhiét dién Pha Lai su
dung khoadng 30,0% khéi lugng hon hgp
vat liéu;

- Ty |é nudc trén tdng ham lugng chat
(N/CKD) dugc stirdung la N/CKD = 0,4.

Két qua xac dinh cap phoi cho mai vién
san phdm gach xay khéng nung loai dac
tiéu chuan s dung bun thai thay thé mat
da dugc trinh bay trong Bang 8.

Bdng 8. Cap phéi méi vién gach xay khéng nung loai ddc tiéu chudn
s&rdung bun thdi qudng déng

_Tylébun | Ximang || Trobaynhiétdién | Matda titda thai || BunthaiTa || Nudc

e - thdi(%) | (gam) || PhaLai(gam) Ta Phoi(gam) || Phéi(gam) || (gam)

1 GDtc-01 0 150 750 1200 0 350
2 GBtc-02 30 150 750 840 360 360
3 GBtc-03 40 150 750 720 480 365
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Bang 8 (tiép theo)

Bun thadiTa

4 GBted 50 150
5 @0 60150

Phoi (gam)
600 367

e T00

e e ]

Phuong phap tao mau san phidm: San
phdm gach xdy khong nung loai dic tiéu
chuan véi kich thudc la 220x105x60 mm
phit hop vdi TCVN 6477:2016 (Hinh 2) [10].
San phdm dugc tao hinh bang phuong phap
ép ban khé tha cong trong diéu kién phong
thi nghiém. Sau khi tao hinh, san pham
dugc thao khuén ngay va dua di tinh dinh

01 ngay trong khdng khi va 27 ngay trong
mai trudng nudc dén tudi thi nghiém. Trong
nghién clu nay, méi cip phdi san pham
gach xay khéng nung loai dic tiéu chuan
dugc chétao 09 vién, cac vién mau dugc bao
duéng theo dlng yéu cau ky thuat cda tiéu
chuén Viét Nam hién hanh.

Hinh 2. Cdc sdn phdm gach xdy khéng nung loai ddc tiéu chudn loai ddc tiéu chudn

2.3. Cdc phuong phdp thi nghiém:

Cac tinh chat cla sdn pham gach xay
khéng nung loai dic tiéu chuan dugc xac
dinh theo cédc tiéu chudn Viét Nam hién
hanh, cu thé nhu sau:

+ Khéi lugng thé tich, d6 rdng, dé thdm
nudc, cudng do nén & tudi 28 ngay dudc
thuc hién theo yéu cau ky thuat cia TCVN
6477:2016;

+ D6 hiut nudc dugc xac dinh theo yéu
cau ky thuat cia TCVN 6355-4:2009;

+ Xac dinh cudng do kéo khi uén ctia san
pham gach xay khong nung loai dac tiéu
chudn dugc xéac dinh theo yéu cau ky thuat
cua TCVN 6355-3:2009;

+ Xac dinh hé s6 héa mém ctia sdn pham
gach xay khéng nung loai dic tiéu chuan
dugc xac dinh theo yéu cau ky thuat cla
TCVN 7572-10:2006.

3. Két qua va thao luan

Trong gidi han nghién ctru nay, qua trinh
thi nghiém dugc thuc hién theo trinh tu yéu
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cau cla tiéu chuin TCVN 6477:2016. K&t qua thuc nghiém tinh chat vat ly va ca hoc ctia san
pham gach xay khong nung loai déc tiéu chudn & trang théi cing rdn dugc trinh bay trén

Bang 9 va Bang 10.

Bdng 9. Tinh chét vat Iy cia sén phdm gach khéng nung sit dung bin thdi quang déng
ctia Céng ty Cé phdan déng Td Phéi - Vinacomin

Khéi lvgng moi

1 o 2306 2395
vién gach (gam)
-2 Darng (%) 10,91 7,80
Pd tham nudc
3 (UmZh) 3,84 1,75
4  Da hit nudc (%) 15,04 ] 14,25

Yéu cau vé

2400 2406 2411
7,05 | O o s TGN N S TR
1,25 091 0,88
105 0N o g R 0>

Bématviéngach Bématviéngach Bématviengach Bématviéngach Bématvién gach

5 nhdm hon, nhiéu it nhdm hon, cdc  nhén, phang va nhdn, phing va nhn, phing va

ngoai quan

16 rong 16 rong gidmdan khong c610rong  khdng cd15rdng  khdng c6 16 rdng

Bdng 10. Gid tri cudng dé nén, cudng d6 kéo khi uén va hé s6 héa mém
ciia sén phdm gach khéng nung st dung bin thdi quéng déng
cta Céng ty Cé phdn déng Ta Phéi - Vinacomin

Cudng do kéo khi udn & trang théi tu

1 nhién tai tudi 28 ngay (MPa) L
l? ) | Cudng do nén d trang thai tu nhién tai 125
| tudi28ngay (MPa) ¢
3 Cudng d6 nén & trang thai bao hoa nudc 106
tai tudi 28 ngay (MPa) !
" Hs6héamém cia sin pham gach 83
- % meém ctia san pham gach dic 84,80

. tiéu chudn khong nung (%)

2,02 212 2,10 2,09
13,5 140 1B5 148
138 19 122 12,5
g4 8500 84,14 G 84,1;6

3.1. Cdc tinh chat vét ly ciia sdn phdm
gach xdy khéng nung loai ddc tiéu chudn
str dung bun thdi qudng duéi ciia Cong ty
Cé6 phdn déng Ta Phéi - Vinacomin

Viéc thay thé mét phan mat da bang bun
thai cia md déng Ta Phdi trong thanh phén
vat liéu ché tao gach khdng nung da tao ra

nhiéu thay déi ro rét trong cac tinh chat vat
ly ctia sdn pham. Két qua thi nghiém trong
bang 11 cho thdy, xu hudng cai thién déng
déu vé do dic chic, kha ning chéng tham
nudc va ngoai quan clia san pham gach xay
khong nung loai dic tiéu chuan.
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a) Vé khéi lugng thé tich, khi tang dan
ty lé bun thai tir 0% (GDPtc-01) dén 60%
(GDtc-05), khéi lugng mai vién gach tang
tlr 2306 g 1én 2411 g. Diéu nay cho thdy ciu
trac cha vién gach trd nén dac chac hon.
Nguyén nhan la do bun thai c6 cd hat min
va ty dién bé mat I6n nén da dong vai tro
nhu mét chat don min, chén 13p hiéu qua
cac khe rong gilta cac hat I6n hon cta cot
liéu thé. Mac du ham lugng xi mang PCB40
Hoang Thach va tro bay Pha Lai dugc gitt
nguyén, viéc ting lugng nudc nhe dé phu
hop véi @6 min cha bun thai da ho trg qua
trinh phan tan va bao phl cac hat, tur do
gitp hé théng phai liéu dat dugc muic do
nén chat cao hon.

b) Vé d6 robng gidm manh tir 10,91%
(GDPtc-01) xuéng 6,51% (GPtc-05) khi tang
ham lugng bun thai. Su suy gidm nay la két
qua truc tiép tlr su cai thién phan bé hat
trong hén hgp, tao thanh vi cau tric dic
chéc hon cta san pham. Su giam d6 réng
cing d@éng thai lam gidm d6 tham nudc tur
3,84 L/m*h xuéng 0,88 L/m*h va dé hat
nudc tit 15,04% xudéng con 9,5%. Day la
nhing chi tiéu dac biét quan trong phan
anh kha nang chéng tham va bén vitng cta
vat liéu trong moi trudng lam viéc thuc té,
dac biét la trong diéu kién khi hau nhiét ddi
am mua nhiéu tai Viét Nam.

c) Vé ngoai quan san pham ciing dudc cai
thién dang ké.Trong khi mau d8i chimg GBtc-
01 c6 bé mat thé nham, nhiéu 16 réng, th cac
mau cé bun thai (GDtc-02 dén GPtc-05) da cé
bé mét phang, nhan va khéng con 16 rdng.
Piéu nay khong chi ¢6 Igi cho mét thdm my
ma con tang hiéu qua lién két véi 1ap vita xay,
|6p vira trét trong qua trinh thi cong.

Nhing két qua trén cho thdy rang viéc
st dung bun thai thay thé mat d4 khong chi
khéng lam suy gidm chat lugng vat ly cla
vién gach ma ngugc lai con tang mat dé
dac chéc, gidam tinh tham va tang kha nang
trang tri ca san pham [9, 11].

3.2. Cdc tinh chat vé cudong dé nén,
cudng dé kéo khi uén va hé sé héa mém
ctia sdn phdm gach khéng nung sir dung
ban thdi cia Céng ty Cé phan déng Ta
Phai - Vinacomin

Tu két qua thi nghiém trong Bang 12 cho
thay, ham lugng bun thai ctia Cong ty C6
phan déng Ta Phai - Vinacomin anh hudng
dang ké dén mét so tinh chat co ly cia san
pham gach xdy khéng nung loai déc tiéu
chuan loai dac tiéu chuén, cu thé nhu sau:

a) Cuong d6 nén

Cudng d6 nén & trang thai tu nhién sau
28 ngay tang cao tu 12,5 MPa (GPtc-01) lén
dén 14,8 MPa (GDPtc-05). Piéu nay chiing to
rang viéc thay thé mat da bang bun thai hat
min da gép phan lam tang d6 dac chac, tang
khéi lugng thé tich, déng thdi cai thién cau
trdc vi mé clia san pham gach xay khong
nung loai dic tiéu chuan. Khicachat min ctia
bun thai I8p day khodng trong gilfa cac hat
I6n hon, ching gitp gidm do rong va tang
cudng lién két ciia hdn hop xi mang-tro bay,
tir 6 nang cao kha nang chiu luc. Mat khac,
tu gia tri cudng d6 nén trung binh thu dugc
cho thdy, sdn pham gach xay khéng nung
loai dfédc tiéu chuan trong nghién cliu nay dat
mac gach M10 theo TCVN 6477:2016 [10).

b) Cudng dd kéo khi udn

Tuong t, cudng dd kéo khi udn cla cic
mau ¢ st dyng bun thai cina duge cdi
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thién, tir 1,90 MPa (GPtc-01) lén dén 2,11
MPa (GBtc-03) va gir 6n dinh & muc cao
(trén 2,09 MPa) d8i vai cAc mau con lai. Két
qua nay phan 4nh réng thanh phan bun thai
va quang duéi ctia nha mdy Ta Phdi khong
anh hudng nhiéu dén cudng dé kéo khi uén
cua san pham gach xay khéng nung loai dac
tiéu chuan.

c) Hé s6 h6a mém - kha nang lam viéc
trong diéu kién am uét

Theo TCVN 7572-10:2006, hé s6 héa mém

(KM, %) duoc xac dinh theo cong thic:
bh
K. = RR['I‘ x100%

n

Trong do:

R P la cudng d6 nén cua da & trang thai
bao hoa nudc, MPa;

R ¥ la cudng do nén cta da & trang thai
kho, MPa.

T bang 12 cho thdy, hé sé héa mém dao
dong tir 84,14% dén 87,41% trong cac mau
c6 st dung bun thai, déu cao han so véi
mau déi ching (84,80%). Diéu nay cho thay
su cai thién dang ké vé kha nang chong suy
giam cudng do & trang thai bao hoa nudc.
Diéu nay la hgp ly vi bun thai cé ty dién bé
mat Ién, khi sirdung hgp ly sé giap tang kha
nang lién két va giam 16 rong mao quan, tu
d6 han ché tham hat nudc va giam ton that
cd hoc trong méi trudng bao hoa nuéec.

d) Anh hudng cta bun thai dén ciu truc
va tinh chat gach

Bun thai dugc sir dung véi ham lugng
thay thé tir 30-60% da thu dugc hiéu qua
tich cuc nhd dic diém hat min va lugng
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SiO, hoat tinh cia bun thai, gép phéan ting
do dac chac cua vi cau tric, déng thdi cai
thién qua trinh thay héa ca hén hgp chit
két dinh.

Hon nifa, viéc khong thay d6i ham lugng
xi mdng va tro bay cho phép két luan réng
anh hudng cta bun thai va quang dudi
trong nghién ctu nay dugc giai thich Ia do
tinh bé mat hat, kich thudc hat nhé min va
hiéu ing dién day cia hat bun thai. Nguyén
nhan tang nhe luong nudc trén Ia hop ly,
do bun thai c6 kha nang hit nudc cao hon
mat da. Tuy nhién, su diéu chinh nay khéng
anh huéng dén cudng d6, tham chi con gép
phan cdi thién kha nang thiy héa nhd phan
bé nuéc déng déu trong hon hop phai liéu
khi tao hinh [12].

Viéc sirdung bun thai khéng chi giam ap
luc xtr ly chat thai ran nganh khai khoang
ma con giam nhu cdu khai thac cat, da tu
nhién, gép phan bdo vé hé sinh thai. Bun
thai c6 kich thudc hat nhé va ham lugng
oxit silicat, alumina dang ké, khi két hop véi
xi mang c6 thé tao ra vi ciu tric dic chic,
cudng d6 cao. Tuy nhién, cac thanh phan
kim loai nang can dugc kiém soat théng
qua cac phuong phép x{ ly phu hop [2, 8,
13]. Ngoai ra, viéc ap dung quy mo san xuat
I6n can danh gia thém vé kha nang tron,
van chuyén, cap phéi va d6 3m dn dinh,
quan ly chudi cung ng tir cac hé chua
quang dudi dén nha may san xuat vat lidu
xay dung.

4. Két luan

Nghién ctu thyc nghiém danh gia kha
nang st dung bun thai tr qud trinh tuyén
quing ddéng clia Cong ty C8 phdn déng

s
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Ta Phoi - Vinacomin thay thé mat da trong
san xuat gach xay khéng nung loai dac tiéu
chuén loai dac tiéu chuan da rdt ra mét s6
két luan nhu sau:

- Viéc st dung bun thai tu qua trinh
tuyén quang déng cua Cong ty C6 phan
Pong Ta Phai - Vinacomin thay thé mat da
trong san xuat gach xay khéng nung loai
ddc tiéu chudn khéng chi ddm bao dugc
cac yéu cau ky thuat ma con mang lai nhiéu
lgi ich vé kinh té va méi truéng.

- Vé ky thuat, khi thay thé tir 30-60%
mat da bang bun thai, trong diéu kién gilr
nguyén ham lugng xi mang PCB40, tro
bay Pha Lai va chi diéu chinh nhe luong
nudc tron, san pham gach thu dugc c6 d6
dac chac cao hon, giam ro rét dé rong (tur
10,91% xudng 6,51%) va do hut nudc (tu
15,04% con 9,5%). Cuong d6 nén va cudng
do kéo khi uén déu tang, dat muc 14,8 MPa
va 2,09 MPa & mau GPtc-05, cao hon so vdi
mau d6i ching GBtc-01. Hé sé héa mém
dao déng trong khoang 84-87%, cho thay
kha ndng duy tri cudng dé tét trong diéu
kién bao hoéa nudc, phu hgp tiéu chuan
gach dac khéng nung dat mac M10.

- Vé moi trudng va kinh té, viéc st dung
bun thai thay thé mat da gitp gidm dang
ké lugng nguyén vat liéu tu nhién, dic biét
la da voi dé san xuat mat da, gop phan tiét
kiém chi phi sdn xuat va giam 6 nhiém méi
trudng. Véi két qua so bo trong nghién clu
nay c6 thé thdy, véi mdi vién san pham
gach xay khéng nung loai dic tiéu chuan,
c6 thé tai ché duge khoang 300-700 g bun
thai cong nghiép khai thac khodng san.
Diéu nay giup giam thiéu nguy cg 6 nhiém
ngudn nudc, dat va khéng khi do ton trix

hodc chén |&p bun thai tuyén quang déng
va giam thé tich cac hé chita quang duéi.

Hon nia, sir dung bun thai quang déng
thay thé mat da phi hgp vdi xu thé kinh
té tudn hoan va déng gép tich cuc vao 1§
trinh phéat thai rong bang “0” vao nam 2050
ma Viét Nam da cam két tai COP26. Bén
canh do6, viéc tdi sir dung bun thai nhu taj
nguyén thir cap khéng chi gidp xir ly chéat
thai tai ché ma con tao ra cac san pham xay
dung than thién méi trudng, md ra ca héi
phét trién qua trinh khai thac va ché bién
khoang san xanh va bén virng tai Viét Nam.

Nam 2025, TKV da phé duyét, bd tri
kinh phi trién khai dé tai nghién ctru khoa
hoc va phat trién cdng nghé san xudt th
nghiém dé Céng ty C6 phan déng Ta Phai
- Vinacomin nghién clu, san xuat thu
nghiém cdc san pham gach xay khéng
nung loai dac tiéu chuan trudc khi lap du
an kha thi, san xudt thuong mai tang hiéu
qua kinh té va dam bao céng tac an toan va
vé sinh méi trudng...Ad
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AN LIEN HIEP CACHOI KHOA HOC VA KY THUAT VIET NAM
WY/ HOIKHOA HOCVA CONG NGHE MO VIET NAM
EVALUATION OF THE POTENTIAL USE OF TAILINGS SLUDGE
FROM THE TA PHOI COPPER PROCESSING PLANT
FOR THE PRODUCTION OF UNFIRED BRICKS
Nguyen Tam Tinh', Pham Manh Ha?, Nguyen Quy Nam?, Tang Van Lam?
"Vietnam National Coal - Mineral Industries Holding Corporation
Email: tamtinhtkv@gmail.com
2Ta Phoi Copper Joint Stock Company — Vinacomin
3Hanoi University of Mining and Geology
Abstract:

' In the context of mining and mineral processing activities in Vietnam, particularly beneficiation
of copper ore have generated a large amount of tailings sludge. In recent years, these waste
materials pose a risk of negative impacts on water, air, and surrounding ecosystems. On the
other hand, Vietnam is making significant efforts to promote sustainable development, green
growth, and the reduction of greenhouse gas emissions. Study on utilizing mine tailings to
produce unfired bricks as construction materials presents a necessary direction, aligned with
the circular economy model and the goal of achieving Net-Zero emissions by 2050. In this study,
tailings sludge from Ta Phoi copper processing plant were combined with Hoang Thach PCB40
blended Portland cement and fine crushed stone (0-5.0 mm) to fabricate standard unfired
bricks under laboratory conditions. The research results showed the potential to replace 30—
50% of natural fine aggregate with the Ta Phoi copper tailings in the production of standard
solid unfired bricks. The bricks achieved a 28-day compressive strength exceeding 10 MPa,
meeting the M10 grade according to TCVN 6477:2016. The study’s findings suggest that utilizing
mine tailings for the production of unfired bricks is one of the potential solutions to promote a
circular and sustainable mining industry in Vietnam.

| Keywords: mine tailings; unfired bricks; construction materials; sustainable development;
| Mining; compressive strength.
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