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1. Mé diu

Trén thé 161, nghién ciru img dung, sir dung
cic loai dit sét dé san xudt vat lidu xdy dung khonv
nung da dugc chii ¥ dén tr 1au va dugc nhiéu tic
gia quan tim nghién ciru [1, 2, 6, 8, 10).

Ciing nhu nhiéu quéc gia khdc trén thé giéi, san
xut vat lidu xy dung khéng nung tir nguyén ligu
dia phuong da dugc nhan dan ta tién hanh tr lau
din duéi cdc hinh thirc nhur trinh trémg (Béc Ninh,
Bic Giang), hay xdy nha tir d4 ong (Phtic Yén, Phd
Tho), gach cay cla cdc 16 vdi ( Ha Nam) hodc xdy
nha tir d4 silic (Thiy Nguyén - Hai Phong ) va gin
day tai Déng Tri¢u, Usng Bf nhan dan di tin dung
tro bay ciia nha mdy nhiét dién dé lam duong x4 va
xdy dyng nha cira; thoi gian da minh chimg cho
tinh bén vimg ciia cic loai nguyén liéu nay.

Tir nhimg nam 1980, truong Pai hoc Xdy dung
Ha Ngi, trudmg Da1 hoc Béch khoa, Vién Khoa hoc
Ky thudt Xay dung da di LTau trong viéc tuyén
truyén phé bién k¥ thuat san xudt vat lidu xay dung
khong nung (3], da san xuat hodc nhap khéu nhitu
loai mdy cong nghé chuyén dung nhu Xinvaram,
Dynaterre, nhung do chua c6 nhimg céng trinh
nghién ciru ddnh gid tiém ndng vé cic nguén
nguyén lidu & tai nhimg khu vuc dic thi, nén viéc
san xudt vt lidu xdy dung khong nung tir cdc
nguon nguyén liéu dia phuong da sém bi gmn doan
hodc chi phdt trién mo[ cich tr phit xudt phat tr
kinh nghiém va nhu cau cua ngudi dan dua vao
nguén nguyén lidu da biét nhung chua diy du cla
dia phuong.

Tir cubi nhimg ndm 1990 dén nay, linh vyuc
nghién ciru nay duge cdc nha khoa hoc Vién Pia
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cht dé cap mét cdch todn dién hon vé nguén
nguyén ligu puzolan, ciing nhu d& xudt cdc quy
trinh cong nghé san xudt gach khéng nung ti
nguén nguyén lidu puzolan d6 [9, 13].

Tuy nhign, viéc nghién ciru sir dung dat do
basalt (san phim phong héa tridt dé cua d4 basalt
thugc dé latent) trong san xudt vat liéu xay dung &
Vigt Nam cdn rdt han ché, trong khi d6 dat do
basall & Viét Nam phan bé kha mng rai ¢ khu vie
mién Trung, Tay Nguyén va mot s6 khu vyc khic
nhu Lang Som, Binh Phuéc,... phu trén dién tich
vai chuc nghin km? véi bé day dao dong tir vai mét
dén 10-20m (hink 1, 2).

Hinh 1. Khao s&t 64t 66 basalt khu visc Plerky
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Hinh 2. So 98 m3t ¢4t v phong héa trén a4 basall

Dit do basalt 12 két qua cia sy phong hod phd
v khodng vit silicat, alumosilicat cua 4 basalt tao
thanh it b& mém véi thanh phin chii yéu Ia
khoding vit sét nhv kaolinit, gipxit, gotit...

Ngwoc Iai, c6 thé dya vao dgng hre céc p}mn
img hof hoc @€ bién céc thnh tao ty nhién niur dit
A6 basalt thanh “d4”, néi cdch khic Iim ddo ngwgc
tién tinh 45 ta0 ra 45 tong tw nhign bing cach tao
nén mdi trudmg kiém dé thuc hién qué tinh hydrat
hod hojic polymer hod cdc nguyén Lidu khodng

dang bd 101 & nhiét d6, 4p suft thip 120 ra mot
nhém nhimg sin phém c6 ohimg dic diém co 1§
clia d4, nie 12 khng nhay cim véi nwoc, cbé_ng
chiu ©higt, cimg ran,... Mdt trong nhiing sdn phim
do 1 gm:h khing nung | thin Lhn;n mbi rudng san
xuit tir dit do basalt ga.n két biing véi holic gach
geopolymer nhigt ¢ thip.

2. Két qua nghién cin

2.1, Nguyén litu

Min dit do dwoc thu thip 1 san phim phong
héa trigt &€ ctia cdc thanh tao basalt tgi: xi Holng
Dﬁng Lang Son (LS), déc Lyi - huyén Nghia Pan
- tinh Ngh¢ An (NA), Pleiku - tinh Gia Lai (PK) va
Tén Rai - Bao Lic - tinh Lim Bdng (TR).

2.2. Thanh phin vis chit vé dgc tink k7 thudt cia
dis 26 basalt

Két qua phén tich nhiv xa romghen (XRD) cho
thiy &4t d basalt c6 thinh phin khodng vét chi
yéu 1a gipxit (45-50%), gotit (13-20%), kaolimt
(15-17%), 1t hydromica, hematit,... (hink 3).
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Hinh 3. Gidn @4 phén tich XRD mau d4t 5 basalt Tan Rai - Lam Déng

- Két qué phan tich XRF ciia dét 46 basalt c6
cic 8xit chiém wu thé 13 bxit nhém, st va sillic
(bang I).

Bing phuong phép héa phan tich xic
dinh duge:

- Ham hrong keo ciia dét d6 basalt khi cao (35-
74%).

- D hist véi cila 4t 30 basalt dao ddng b (95-
145mgCaOlg .pg) thudc loai cé hoat ténh trung binh
manh dén rdt manh.
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Bang 1. Thanh phin héa hoc va dic tinh kj thudt cia dit do basalt

o Thinh phan héa hoc (%) HAM ot v trung
Ky Miéu mdu 0 AiGs =3 a0 N80 X0 == *‘f:(".z) binh (mgCa0ig pg)
TR 17,60 36 2828 0,89 014 0,02 186 42-72 15
ND 25,66 24,68 25,80 0,16 0,03 050 1794 4885 102
PK 27,60 17,50 2040 3,50 040 006 185 3547 95
Ls 47.84 1831 17.28 002 <0,01 002 15,56 49-74 154

Ghi chi: Vi tri 14y m&u:TR- Tan Rat- Lam Béng, NB- Nghia Dan- Nghé An, PK- Plerku- Gia Lai, LS- Lang Som.

2.3. Gach khéng nung kiéu: adt do + voi

it d6 basalt thuémg c6 ham luong dxit nham
kha cao, nén no kha kho dé san xudt gach bing quy
trinh truyén théng nung & nhiét dd cao xung quanh
900-1100°C.

Miit khac, dat dé basalt ¢4 d§ hit voi dat tir 95
dén 145mgCa0/g.pg do cic thinh tao ndy cé ham
lugng khi cao cdc 6xit nhém va sillic & dang v6
dinh hinh, céc keo tr do nay két hop véi véi hydrat
héa tao phan img silicocalcareous & nhiét d5 phong
dé tao thanh chit két dinh dang hydro-sillicat canxi
(CSH), hydro-aluminat-canxi (CAH) hoic hydro-
aluminat-silicat-canxi (CASH) theo phuong trinh
()-(3) 3, 4, 13):

nSiO;+ Ca0 + H;0 — nCa0.8i0,.xH,;0 (CSH) (1)
NnALO;+Ca0+H,0—nCa0.AL0; XH,0 (CAH) (2)
nCa0.AL0;.xH,0+8i0;-»nCa0.AL0;.5i0; xH;0
(CASH) (3)

Xudt phét tir co s& trén, ty 1¢ phéi tron gitva dit
do va voi duge lua chon: 95:5; 93:7; 90:10 theo
phin trim trong lugng.

- Lye nén tao hinh S0Kg/em?.

- D§ &m tao hinh 12%.

- Miu thir nghiém dugc tao hinh theo kiéu hinh
tru tron kich thude (5 x Scm) va hinh chit nhét (20
x 10 x Scm) (hinh ).

Hinh 4 M3u thir nghiém gach khong nung tir 4t d6 basalt

Két qua xdc dinh céc tinh chét co Iy ciia nhimg
mau thir nghiém déu dat yéu ky thuit ddi véi gach
xdy dyng, cudng dd khang nén dat 75-292kG/em? .

Mat khic két qua & bang 2 cho thiy khi ta ting
& I¢ voi lén thi cudmg d9 cua san phdm tang lén,
dac bigt 1a san phdm lam tir dit d6 Hoang Déng véi
d6 hit voi cao cuong do thay dbi kha 1o rét khita
tang ty 1¢ véi phéi tron.
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Bang 2. Crromg d§ khing nén va céc djc treng
ky thujt cia gach khéng nung véi cc ty 18

phéi trén dst d6 + v8i khac nhau
TyiE Cubng @6 Bohat  Knbilrong
STT _phéitgn% _ Knang ngn nem thé tich
DAgs _vei__ (KGlem’) (%) (glem)
S-1 85 5 75 153 1.80
Ls-2 Lk 7 135 127 158
ND-1 3 7 11132 158 163
PL °0 7 115 1486 160
TR %0 7 125 15.4 182
1S3 0 10 262 10.5 171
ND-2 20 10 143 85 210
TCVN 2118-1994

{gach xdy khng nung) 75200 618 <1.65




2.4. Gach geopolymer

_Két qua phan tich vé dic diém thanh phén vat
chit cia dit do & myc 2.2 da cho thiy ring dét do
c6 ham lugng déng ké khodng vit sét kaolin va
ham lugng khé cao cdc 6 xit nhém va silic. Do d6
khi phéi trjn ddt d6 véi chit xdc téc theo nhimg
phan \mg & hink 5, 6, khodng sét kaolinit hodc
gipxit va céc oxit tu do trong dét c6 kha nang phan
img giita chiing, 1am thanh mit luéi, dong cimg lai.

OH CH

| |
(OH-8i-0-A1-OH) ™ (Nat K*, ca*?)

| |
o on

N6 hoat déng gibng nhu mdt quy trinh c6 thé so
sdnh voi nhitg gi xay ra trong hic ceramic nung &
900-1100°C, nhung chi khdc 1a co két kiéu
polymer héa cia dét do v6i chit xic tdc 1a dung
dich kiém (NaOH hodc KOH) clng vdi sy gitip d&
clia chit tién geopolymer oligosialat c6 thé déng
rin da bt diu ¢ nhiét 46 phong v&i tao thanh
polysialat, poly (sialat-siloxo), hop chit 6n dinh
trong nudc, chéng chiu co hoc khée [1].

precurseur geopolymerique
geopolymeric precursor

| |

O OHOH 0 O OH oOH

| I/ | | | |
~81-0-Al-OH =l -5 -0-A1-0-51-0-Al-OH =i

| I\ | | | |

o oHoH © om oH om

| |

kaclinite poly(sialate) poly(eyclodisialate)

ALOD ALV

Hinh 5. Phan ting geopolymer héa ciia kaolinit vén sy tro gidp cta chét tén geopolymer
(theo Claude Boutterin va Joseph Davidovits, 1988)

280,AL0, + IOH» 3H,0 — 2 (N(GHLT™ (SIO,(OH),1™
P T WO
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HO o
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Hinh 6. Phan (rng geopolymer hoa [11]

Xudt phdt tir nguyén téc trén va ké thira nhing
nghién clru d3 duge cong bé [1, 2, 6, 11] cling nhu
két qua dat dugc cua cdc tic gia nam 2010 [13],
phuong thirc thir nghigm duge tién hanh nhw sau:

Ty I phdi tron theo trong heong:

- Pt dé basalt khu vue Pleiku duge nghién min
qua rdy 0,1mm: 85%

- Dung dich NaOH (10M): 3%

- Dung dich natri silicat (chét tién geopolymer):
2%

- Nude: 10-12%

- Hon hop dugc phéi tron khoang 5 phit, sau
d6 duge do khudn tao hinh

- Két qua san phim thir nghiém (hink 7) sau 28
ngdy & nhiét do phong thi nghiém (25°C) dat cic
dic trung co 1y nhu sau:

+ Cuomg d6 khing nén: 95 kG/em®
+ D¢ hat nudc: 14%
+ Khoi lugng thé tich: 1,33g/em’.

Hinh 7. Gach geopolymer tir dét d6 basalt
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3. Thio Ingn

- Dit d6 basalt c6 ham rgng ndi i cia cic
oxit: AlhOs (17,50-31,16%), Si0; (17.60- 47 ,84%)
va ham luang him liong keo khd cao (35 dén
74%). Két gua phan tich nay thé hién mot phién cic
&xit nhdm va silic tdu tai & dang keo tir do [16].
Theo Kidu Quy Nam (2002, 2006) , chinh cdc keo
tir do niy tao nén do hoat tinh che dét d3 basalt.

Theo tiéu chudin Viét Nam (TCVN: 3735-1982)
vé phan loai puzolan, dit do basalt voi do hit véi
dgt tir 95 ¢én 145mCa0/g.pg dirge xép vao loai
nguyén liéu puzolan ¢6 hoat tinh trung binh manh
dén manh. Nhung dc dit &6 basalt ¢6 thanh phén
khodng vat chd yéu 1a cdc khodng sét gipxit,
kaolinit, g(mt. nén mic da o6 d§ lmat tinh cao,
nhung dhtdd khong dip 1mg durgc yéu cau st dung
1am phu gia cho xi méng. Matkhacdatdocuthe
sit dyng sdn xudt gach x4y dung khéng nung than
thi¢n véi méi oudmg.

Véi hai phwong thitc tao két dinh gin két khac
nhau, nhiimg thir nghiém san xuit gach khong nung
or dit d6 basalt ¢6 dic tinh co 1y dép {mg duge yéu
chu ky thust 4é1 véi gach xéy dimg khdng nung
theo ti&n chudn TCVN: 2118-1994,

- Véi phmmg thite sin xudt gach khong nung
theo kidu dft dé + voi, khi lugng phy gia sit dung
lhap (5% trong lwgng), sin phﬁm thu duge 14 gach
khdng tan rita trong nude, nhung nhimg diic tinh
co 1 nhy cudng 46 thip (75kG/em?), 46 hiit nudc
tuong 46i cao (15,3g/cm’). Khi ting ham chit két
dinh bémg céch ting lugng vi kén 10%, cwdng 46
khédng nén cua san phim tang 1én, d6 hdt meoe
gidm, nh\mg khm lwgng thé tich ting Ién. Do viy,
tylg phol wdn téi T 3t db (93%) + vt (7%),
cu(‘mg 48 san phﬁm dat (>IOOkG crm’ %y, 44 it nude
v khéi lugng thé tich déu dat yéu ciu dbi véi gach
x4y dung theo tiéu chuin TCVN: 2118-1994.

- Khic véi phuong thirc tgo gn két kiéu dit do
+ voi, noi vat ligu dét duge cb két bai phan timg
ciia cic dxf tr do vai véi tao thanh chit két dinh
dang CSH, CAH hoic CASIL,.. - Véi phlmng phap
polymer nheét 4 thip (LTGS) st b két déi voi vat
ligu dit dwa vao nguyén tic khdc hoan toan. D6 I
phéi trdn vao dit dé cha! kitm (NaOH hotic KOH)
va dung dich silicat tién geopolymer tao cho céc
Oxit nhom, axit silic dang keo va khofing gipxit,
kaolinit rong dt c6 kha néng phaa img gita ching
v5i nhau tao thanh chudi polysialat, poly (sialat-
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siloxa) & nhigt 49 phong thi nghigr  + 2 Dng

d6ng cimg lai, &n dinh, khong tan N8 MUt
va ¢6 kha niang chéng chiu co hoc *
So sinh véi sn phim gach . ug nung kicy

dat d5 + v6i c6 cudmg d§ twong duong (95kGlcﬂ
thi gach geopolymer ¢6 tu diém Kkhbi lwong
tich thip hon (1,33g/cm’), so véi gach kieu dat &6
+ v6i 1d 1,58g/cm’, Djc tinh ndy cé duge do vi
ligu gach geopolymer to thinh béi cic polysiatat,
pDIy(smla!-slloxo) o6 cau triic khoﬁng vat rong
dong nhur zeolit {6, 8], chu tric ba chiéu glong nh
qui <hu miy gin st voi nhau nén e 4§ xép réng
nhit djoh (hink 8) vi dac mmg niy ciing t20 chp
gach geopolymer ¢ dic tinh khi hiu sjnh hec tuyél
v, 46 1a ¢6 kha ning hip phy hoi &m nhanh v
gidi hip phy tY K gidp diéu hda khong khi rét tt
cho nhimg ngdi nha sir dung vét ligu nay (7).

K SE i LAY 11702012 1605, 2dpm

Hinh 8. Anh hién vi dign tir quét (SEM)
méu gach geapolymer i(r 44t 46 basalt

- V& giA thanh ciia sin phim: trong cdc 48 i,
dy an cép du san xudt thir nghiém gach khdng
nung tir ngudn ngnyén liéu 1 d4 basalt bén phong
héa tai khu vic Gia Lai, Lim Ddng, Ngh¢ An,
Quing Tri md ching t5i 4 tién hanh, cho thiy gid
thanh cita sin phdm (S00-600d/vién) chi bing 50-
65% gid thanh gach xi ming + cAt hodc gach tuy
nen (1000-1200d/vién) (Kidu Quy Nam vi nnk
2004, 2005). Ngoai ra, so véi gach tuy nen thi gach
khéng nung tix dat do6 basalt cdn nang cao gid trj
kinh té hon nira néu ching ta tinh dén gid trj gidl
thii viéc phét sinh 6 nhiém mbi trirdmg.

4.Kétlugn

Tir két qua nghién clu néu 1rén <6 thé di dén
céc két ludin sau:
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Dt d6 basalt ¢6 thé st dung lam nguy::n ligu
32 sin xult gach xfy dyng khéng nung va voi dién
phin bé rong 3l & nudc ta diy 12 mot nguén
nguyén ligu c6 tiém nang Ién dap ng cho nhu ciu
phét tridn vat ligu xdy dyng khong nung thin thign
véi mi trudmg,

Biing hai phuong thire gin két theo kidu khac
phau: (1) Ddt dé + vé1 va (2) Pit &b polymer hoa
bing dung dich kim & nhiét d6 phong thi nghiém,
céc san phim gach khang nung lam tir dat d6 basalt

. dat duoc nhitng dac tinh co ly dam bao cac yéu cu

ky thuar dbi v6i gach x4y dung theo tiéu chudn
TCVN: 2118-1994.
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SUMMARY
Red basaltic soils-the raw material source for production of non-calcined brick

Red basallic sails that widely distribute in Tay Nguyen, Central region and elsswhena in Vietnam consist mainly of
gibbsite (45-50%), goethite (12-20%), kaclintte (15-17%) minerals, in red soil, the total amounl of (SiQ, + Al2Os + Fe,0y)
and colloidal content varies from 65.50 to 83 43%, and from 35 to 74% respectively, leading to high reactivity index (95~
154mgCalig pg)

By two different binding methods: 1/Red hasaltic soils with hydrated hme; 2/ Red basallic sois with alkah solution
{NaOH) and added sodium sillicate, nonscalcined products made from basaltic soils have compressive strength in the
range of 75-282kGlom’ far first method and 98kG/em? for secomi one, with ather physico-mechanic properties o meet
the technical of i brick o TCVN 2118-1994. Expimental
results prove the feasibility of using the red basaltic soils as suitable raw malerials for manufacturing non-calcined
bullding materials.
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