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1. Md dau 

Trfin thg gidi, nghifin cuu ung dung, su dung 
cic logi dat set dfi sin xult vlt lifu xay dyng khflng 
nung dl dugc chii y dfin tir lau va dugc nhifiu tac 
gil quaii tam nghien ciiu [1, 2, 6, 8,10]. 

Cung nhu nhifiu quflc gia khac tten thfi gidi, sin 
xult vgt lifu xay dung khdng nung tu nguySn Ufu 
dig phuang da dugc nhan din ta tiin hinh tir lau 
ddl dudi cac hinh thiic nhu ttinh tudng (Bac Ninh, 
Blc Giang), hay xay nhi tu dl ong (Phiic Ygn, Phii 
Thg), gach cay cua cic Id voi ( Ha Nara) hole xiy 
nhi ni da silic (Thuy Nguyfin - Hai Phdng ) vl gin 
day tgi Ddng Trifiu, Ufing Bi nhan din da tan dyng 
tto bay Clia nhi miy nhifit dien de Ilm duong xa vl 
xay dung nhi cira; thdi gian da minh chiing cho 
tinh ben virng ciia cac Ioai nguyfin lieu nay. 

Tu nhiing nlm 1980, trudng Dgi hgc Xay dyng 
HI Ngi, trudng Dai hgc Bach khoa, Vien Khoa hgc 
Ky thugt Xiy dung da di dau ttong vifc tuyen 
truygn phfl bifin ky thult sin xuit vat lifu xay dyng 
khfing nung [3], dl sin xuat hole nhgp khau nhieu 
logi may cdng nghf chuygn dyng nhu Xinvaram, 
Dynaterre, nhung do chua co nhung cfing trtnh 
nghign ciiu dlnh gil tiem nang ve cic ngudn 
nguygn lifu d tgi nhiing khu vyc die thii, ngn viec 
sin xult vat lieu xay dyng khong nung tir cac 
ngudn nguyfin Ufu dia phuang da sdra bi gian doan 
hole chi phat trifin ragt cich ty phit xuit phit tir 
kinh nghifm vl nhu cau cua ngudi dan dya vao 
ngudn nguyfin lifiu da bifit nhung chua diy du ciia 
dia phuong. 

Tir cudi nhiing nlm 1990 dfin nay, ITnh vyc 
nghifin ciiu niy dugc cic nhi khoa hgc Vifin Dja 

chat dg cap mdt each toin difn ban vg nguon 
nguyfin Ufu puzolan, cung nhu df xult cic quy 
ttinh cdng nghf san xult gach khdng nung lii 
ngufin nguyfin lifu puzolan dd [9, 13]. 

Tuy nhifin, vifc nghifin cuu sit dyng dit dd 
basalt (san pham phong hda trift dfi cua dl basalt 
thuflc ddl latent) ttong sin xuat vat lifu xay dyng d 
Vift Nara cdn rat han chf, frong khi dd dit do 
basalt d Vift Nam phan bd khi rpng rai d khu vyc 
raien Trung, Tay Nguygn vl raft sd khu vyc khic 
nhu Lang Son, Binh Phudc,... phd ttfin difn tich 
vli chye nghin km^ vdi be dly dao dgng tii vli m6t 
dfin I0-20m (hinh I. 2). 

Hinh 1, Khio sit dit dd basalt khu vyc Pleiku 



Hinh 2. So df m|t cit vd phong h6a tren d l basalt 

Dat do basalt 11 kfit qui ciia sy phong hoa pha 
vd khoing vat silicat, alumosiUcat cua dl basalt tgo 
thinh dit bd mfim vdi thinh phin chu yfiu la 
khoing vgt sfit nhu kaoUnit, gipxit, gotil.... 

Ngugc lgi, cd thg dya vio dgng lyc cic phan 
ling hoi hgc di biin cic thinh tgo ty nhifin nhu dit 
dd basalt tiilnh "dl", ndi cich khic lira dao ngugc 
tiin ttinh da tgo ra dl trong ty nhien blng cich tgo 
nfin mfli irudng kifim dfi thyc hifn qui trtnh hydrat 
hoi hogc polymer hoi cic nguyfin lifu khoang 

dang bd rdi d nhift dp, ap suit thap tgo ra raft 
nhdm nhung sin pham cd nhung die difim co ly 
cua da, tiic la khflng nhay cam vdi nudc, chdng 
chiu nhifit, ciing ran,... Mflt trong nhirng san phim 
do la gach khdng nung than thifn moi trudng san 
xult tu dit dd basalt gan kit bing vdi hole gach 
geopolyraer nhift do thip. 

2. Ket qua nghien cihi 

2.1. Nguyen lieu 

Mau dat dd dugc thu thap la san pham phong 
hda trift dfi Clia cac tiianh tgo basalt tai: xa Hoang 
Dfing - Lang Son (LS), dflc Lui - huyfn Nghia Din 
- tinh Nghf An (NA), Pleiku - tinh Gia Lai (PK) vl 
Tan Rai - Bio Lgc - tinh Lim Dflng (TR). 

2.2. Thdnh phdn vgt chdt vd dgc tinh ky thudt cua 
dot do basalt 

Kfit qui phan tich nhilu xg ranghen (XRD) cho 
thay dat dd basalt cd thinh phin khoang vlt chu 
yiu 11 gipxit (45-50%), gotit (13-20%), kaolirat 
(15-17%), fthydromica, hematit,... {hinh 3). 

2~Theta scale - D8 - Atttancad 

Hinh 3. Giin do phan tich XRD miu i5at 66 basalt TSn Rai - Lam Ddng 

- Ket qua phln tich XRF cua dit do basalt cd - Him Iugng keo cua dat dd basalt kha cao (35-
clc dxit chiim iru thi 11 dxit nhdm, sit va sillic 74%). 
{bdng 1). . • 

- Dfl hiit vdi Clia dat dfl basalt dao dgng tir (95-
Blng phuong phip hda phln U'ch xac 145mgCaO/g,pg) thugc Ioai cd hogt U'nh trung binh 

djnh dugc: mgnh dfin rat manh. 
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Ghi chu: V| tri lay m^u:TR- Tan Rat- Lam Ohng, ND- Nghla Dan- Ngh^ An, PK- Pieiluj- Gia Lai. LS- L^ng Scm. 

2.3. Ggch khdng nung kieu: dat do + vdi 

Dal do basalt ihudng cd him lugng dxit nhdm 
kha cao, ngn nd khi khd dfi sin xual ggch blng quy 
ttinh ttuyen thong nung d nhift dd cao xung quanh 

goo-iiocc. 
Mit khac, dit dd basalt cd dg hiit vdi dat tii 95 

den 145mgCaO/g.pg do cic thinh tao nay cd him 
lugng kha cao cac dxit nhdm v l sillic d dgng vfl 
djnh hinh, cac keo ty do niy kfit hgp vdi vdi hydrat 
hda tgo phln ling silicocalcareous d nhift do phdng 
de tao thinh chit ki t dinh dgng hydro-sillicat canxi 
(CSH), hydro-aluminat-canxi (CAH) hole hydro-
alum inat-silicat-canxi (CASH) theo phucmg frinh 
( I H 3 ) [ 3 , 4 . 13]: 

nSiOj+ CaO -»• HjO -> nCaO.SiOj.xHjO (CSH) (1) 

nAl203+CaO+H20->nCaO.Al203.xH20 (CAH) (2) 

nCa0.Al203.xH2O-i-SiO2^nCa0.Al203.Si02.xH20 
(CASH) (3) 

Xuat phil tir co sd ttfin, Iy If phil ttfn giiia dit 
dd va vfii dugc lya chgn: 95:5; 93:7; 90:10 tiieo 
phan frim frgng lugng. 

- Lyc nfn tao hinh 50Kg/cm^, 

- D o ira tao hinh 12%. 

- Miu thii nghifim dugc tgo hinh theo kiiu hinh 
tty ttdn kfch thuoc (5 x 5cm) v l hinh chtt nh§t (20 
X \Q^ Scm) {hmh 4). 

Hinh 4 Mau thi> nghi&m ggch khong nung tCr <jlt do basalt 

Kit qui xac dinh cic tinh chit co I^ cua nhihig 

mau thii nghifm dfiu dat yfiu ky thugt dfii voi gach 

xay dyng, cudng do khing nen dgt 75-292kG/cm^. 

Mjt khic kit qua d bdng 2 cho thiy khi ta ting 

ty If voi len thi cudng df cua sin phim tang lfin, 

d5c bifl II sin phim Ilm tir di t dd Hoang Ddng vdi 

df hat vdi cao cudng df thay ddi khi rd rfl khi ta 

ting ty If vdi phdi ttfn. 

Bang 2. C u ^ g d f k h i n g n6n v l c i c d | c t n m g 

k^ thu$t ctia ggch khdng nung v6 i c i c t^ 1$ 

phAi t rgn d i t d d •»• v6 l k h i c nhau 
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2.4. Ggch geopolymer 

Ket qua phan tich vfi die diem thinh phin vat 
chat cua dat do d myc 2.2 da cho thiy ring dit do 
cd him lugng ding kf khoing vgt sfit kaolin vl 
him lugng khi cao cic 6 xit nhom vl siUc. Do dd 
khi phdi trgn dat dd vdi chat xdc tic theo nhirng 
phan iing d hinh 5. 6, khoing sfit kaoUrut hole 
gipxit vl cic dxit ty do trong dat cd kha nang phan 
img giiia chiing, Ilm thinh mat ludi. ddng ciing lgi. 

Nd boat dgng giong nhu mgt quy trtnh eo thfi so 
sanh vdi nhung gi xiy ra ttong luc ceramic nung d 
900-1100°C, nhung chi khic 11 cd kit kifiu 
polymer hda cua dat dd vdi chat xuc tac 11 dung 
dich kifim (NaOH hogc KOH) ciing vdi sy giiip dd 
ciia chat tifin geopolyraer oUgosialat cd the ddng 
ran da bit dau d nhift dg phdng vdi tao ihlnh 
polysialat, poly (sialat-siloxo), hgp chat dn dinh 
ttong nudc, chdng chiu ca hgc khde [1]. 
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Hinh 5. Phln dng geopolymer h6a cCia kaolinit vdi sy Irg giup cua chat iien geopolymer 
(theo Claude Boutterin va Joseph Davidovits, 1988) 
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Hinh 6. Phln ung geopolymer hfia [11 ] 

Xuat phit tu nguyfin tic trfn vl ki thira nhirng 
nghifin ciiu da dugc cdng bd [1, 2, 6, 11] cung nhu 
kfit qua dgt dirge cua cic tic gia nira 2010 [13], 
phuang thurc thii nghifm dugc tien hinh nhu sau: 

Ty 14 phoi trgn theo trgng luang: 

- Dat dd basalt khu vyc Pleiku dugc nghifin min 
qua rly 0,1mm: 857f 

- Dung dich NaOH (lOM): 3% 

- Dung djch natri silicat (chat tifin geopolymer): 
2% 

-Nudc: 10-12% 

- Hon hgp dugc phdi ttgn khoang 5 phiit, sau 
dd dugc dd khufin tao hinh 

- Ket qua san pham thii nghifm (hinh 7) sau 28 
ngiy d nhift dd phdng thl nghlfra (25°C) dgt cic 
die tnmg CO lj* nhu sau: 

-H Cudng do khang nen: 95 kG/cra' 

•1-Dfl hiit nudc: 14% 

-F Khfli lugng the tfch: l,33g/cra .̂ 

Hinh 7. Gach geopolymer lir dat do basalt 



3. Thao luan 

- Dat dd basalt cd ham lugng noi frdi cua c ic 
oxit: AI2O3 (17,50-31,16%), SiOa (17,60- 47,84%) 
va h im Iugng h im lugng keo kha cao (35 dfin 
74%). Kfit qui phan tich nay thfi hifn mgt phan cic 
dxit nhdm va siUc tfin tai d dang keo til do [16], 
Theo Kieu Quy Nam (2002, 2006), chinh c ic keo 
ty do nay tao nen dd hoat tmh cho dat dd basalt. 

Theo tifiu chuin Viet Nam (TCVN: 3735-1982) 
vfi phln loai puzolan, dat dd basalt vdi do hiit vdi 
dgt tir 95 dfin I45mgCaO/g.pg dugc xfip vio Ioai 
nguyfin Ufiu puzolan cd hogt tfnh tnmg binh manh 
dgn ragnh. Nhung do di t dd basalt cd thinh phan 
khoing vat chu yfiu 11 cic khoang set gipxit, 
kaolinit, gotit,... nfin mgc du cd do boat tt'nh cao, 
nhung di t dd khflng dap dng dugc yfiu cau su dung 
Ilm phy gia cho xi ralng. Mat khic dat dd cd thfi 
sir dung sin xuat gach xiy dung khfing nung thin 
thifn vdi mdi ttudng. 

Vdi hai phuang thiic tgo ket dfnh gin kfit khic 
nhau, nhiing thu nghifm sin xuat ggch khong nung 
tir dat. do basalt cd die tt'nh ca ly dap iing dugc ygu 
cau ky tiiuat dfii vdi ggch xay dyng khdng nung 
tiieo tigu chuin TCVN: 2118-1994. 

- Vdi phuang thitc sin xuit ggch khflng nung 
theo kifiu dat do + vfli, khi Iugng phy gia su dung 
tiiip (5% ttgng lugng), san phim thu dugc 11 ggch 
khong tan riia ttong nudc, nhung nhiing d ie tt'nh 
CO 1^ nhu cudng do tiiip (75kG/cm^), do hiit nudc 
tuong dfli cao (15,3g/era'). Khi ting ham chit ki t 
dfnh bing each tang lugng vfii lfin 10%, cudng do 
khing nen ciia sin pham ting lfin, do hut nudc 
giim, nhung khfii lugng thfi tich ting lfin. Do vay, 
ty If phoi ttgn tdi uu la: di t dd (93%) + voi (7%), 
cudng do sin phlra dat (>I00kG.cm^), do but nudc 
vl khfii lugng thfi U'ch deu dat yfiu c iu dfii vdi gach 
xay dyng theo tigu chuin TCVN: 2118-1994. 

- Khac vdi phuang thiic tao gin ki t kifiu d i t dd 
-I- vdi, noi vgt Ufu di t dugc cfi kfit bdi phln ung 
cua cac flxi't ty do vdi vdi tgo thanh chit ki t dinh 
dgng CSH, CAH hole CASH,... Vdi phuong phip 
polymer nhift do tiiip (LTGS) su cd kit dfii vdi vat 
Ufu di t dya vao nguyen t ic khac hoin toin. Dd 11 
phdi frgn vio di t dd chit kiem (NaOH hole KOH) 
va dung dich siUcat tifin geopolymer tao cho cac 
oxit nhflm, dxit siUc dang keo vl khoing gipxit, 
kaolinit ttong di t cd khi nang phan iing giiia chiing 
vdi nhau tgo thinh ehufli polysialat, poly (sialat-

siloxo) d nhift dg phdng ihi nghifr ' '" "^"8 
ddng cung Iai, dn dinh, khflng tan rong nudc 
va cd khi ning chdng chiu co hgc ' 

So sanh vdi sin phim gach -"ig nung kieu 
di l dd + vdi cd cudng dg tuong duong (95kG/cni% 
thi ggch geopolymer cd mi difim khfii lugng tl^ 
tfch tiiip hon (I,33g/cm^), so vdi ggch kifiu dat do 
+ vfli 11 l,5Sg/cm'. Dgc tf'nh niy cd dugc do v|t 
hfu ggch geopolymer tgo thinh bdi cac polysialai. 
poly(sialat-siloxo) cd ciu true khoing vgt tuong 
dfing rtiiu zeoUt [6, 8], ciu tftic ba chifiu gidng nhu 
qua cau may gan sft vdi nhau nfin cd df xop ring 
nhit dinh (hinh 8) v l die trung nay ciing lao cho 
ggch geopolymer cd dae tinh khi h^u sinh hgc tuy î 
vdi, dd 11 cd khi nlAg hap phy hoi am nhanh v̂  
giai hap phu tit tir giiip difiu hda khdng khf rit tit 
cho nhirng ngdi nh i sii dyng vgt lifu n iy [7]. 

Hinh 8. Anh hî n vi difn tu quit (SEM) 
mau ggch geopolymer tCr dit dd basalt 

- Vfi g i l thinh cua sin phim: ttong c ic d i tli, 
dy In d p dy sin xuat thii nghifm ggch khdng 
nung ni ngudn nguyfin lifiu 11 d l basalt bin phong 
hda tai khu vyc Gia Lai, Lara Ddng, Nghf An, 
Quing Tri ma chting tdi da lifin hinh, cho tiiiy gid 
tiianh Clia san phim (500-600d/vien) chi blng 50-
65% gi l thinh ggch xi ming + c i t hole gach tuy 
nen (1000-I200d/vifin) (Kiiu Qu^ Nam vl nnk. 
2004, 2005). Ngoii ra, so vdi ggch tuy nen tiii ggch 
khflng nung tij di t dd basalt cdn nang cao gil trj 
kmh t i hon niia nfiu chting ta tinh din gi l tti giai 
thii vifc phit sinh d nhifim mfli trudng, 
4. Ket luan 

Tu ki t qui nghifin ciiu neu ygn cd thfi di din 
cic ki t Iuan sau: 



I Dat dd basalt cd thf sit dung lira nguyfn lifu 
de san xuit ggch xiy dyng khflng mmg v l vdi difin 
phln bo rgng rli d nudc ta day 11 mgt ngudn 
nguyfin lifu cd tiim ning ldn dap iing cho nhu ciu 

' phat trien vfl lifu xay dung khdng nung than thifn 
' vdi mdi trudng. 

Blng hai phuong Ihiic gin kfit tiieo kigu khac 
1 nhau: (I) Dat dd + vdi v l (2) Di t do polymer hda 
t bing dung djch kiem d nhift df phdng thi nghifm, 
I, cac san phim ggch khdng nung Ilm tir d i l dfl basalt 
, dgt dugc nhihig d|c tfnh co ly dira bio cic yeu cau 
, ky thult doi vdi ggch xiy dyng theo tigu chuan 
[ TCVN:2I18-I994. 
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SUMMARY 

Red basaltic soils-the raw material source for product ion of non-calc ined br ick 

Red basaltic soils that widely distribute in Tay Nguyen, Central region and elsewhere in Vietnam consist mainly of 

gibbsite (45-50%), goethite (12-20%), kaoiinite (15-17%) minerals. In red soil, the total amount of (SiOz + Ai203 + F e A ) 

and colloidal content varies from 65.50 to 83 43%, and from 35 to 74% respectively, leading to high reactivity index (95-

154mgCaO/gpg) 

By two different binding methods: 1/Red basaltic soils with hydrated lime; 2/ Red basaltic soils with alkali solution 

(NaOH) and added sodium siiiicate, non-calcined products made from basaltic soils have compressive strength in the 

range of 75-292kG/cm' for first method and 95kG/cm^ for second one, with other physico-mechanic properties to meet 

the technical requirements of construction brick according to Vietnamese standards TCVN 2118-1994. Expimental 

results prove the feasibility of using the red basaltic soils as suitable raw materials for manufacturing non-calcined 

building n 




