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1. Mé dau

Trén thé gi6i, nghién ctu tng dung, st dung
céc loai dat sét dé san xuét vat liéu xay dung khong
nung da dugc cha y dén tir 1au va dwoc nhiéu tac
gia quan tdm nghién ctu [1, 2, 6, 8, 10].

Ciing nhu nhiéu qudc gia khac trén thé gidi, san
xuét vat liéu xdy dung khong nung tir nguyén liu
dia phuong da dugc nhan dan ta tién hanh tir lau
doi dudi cac hinh thirc nhu trinh tuong (Bac Ninh,
Bic Giang), hay xay nha tir da ong (Phuc Yén, Phi
Tho), gach cay cua céc 10 voi ( Hd Nam) hodc xay
nha tir d4 silic (Thay Nguyén - Hai Phong ) va gan
day tai Pong Triéu, Uong Bi nhan dan di tan dung
tro bay ctia nha may nhiét dién dé lam duong xa va
xdy dung nha ctra; thoi gian dd@ minh ching cho
tinh bén viing cta cac loai nguyén liéu nay.

Tu nhitng ndm 1980, truong Pai hoc Xay dung
Ha Noi, truong Pai hoc Bach khoa, Vién Khoa hoc
Ky thuat Xay dung da di dau trong viéc tuyén
truyén pho bién k¥ thuat san xut vat liéu xay dung
khong nung [3], da san xuat hodc nhap khau nhiéu
loai may cong nghé chuyén dung nhu Xinvaram,
Dynaterre, nhung do chua cé nhitng cong trinh
nghién ciru danh gi4 tiém ning vé cic ngudn
nguyén liéu ¢ tai nhitng khu vuc dac thu, nén viéc
san xuat vat lidu xay dung khong nung tir cac
ngudn nguyén liéu dia phuong da sém bi gidn doan
hodc chi phat trién mot cach tu phat xuat phat tir
kinh nghiém va nhu cau ciia nguoi dan dya vao
ngudn nguyén liéu da biét nhung chua day du cia
dia phuong.

Tu cudi nhitng ndm 1990 dén nay, linh vuc
nghién cru nay dugc cac nha khoa hoc Vién Dia
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chat dé cap mot cach toan dién hon vé nguén
nguyén liéu puzolan, ciing nhu dé& xuat cac quy
trinh cong nghé san xudt gach khong nung tir
ngudn nguyén liéu puzolan do6 [9, 13].

Tuy nhién, viéc nghién ctru st dung dat do
basalt (san pham phong hoa triét dé cua da basalt
thudc ddi laterit) trong san xuét vat liéu xay dung &
Viét Nam con rat han ché, trong khi do dat do
basalt & Viét Nam phan bb kha rong rii & khu vuc
mién Trung, Ty Nguyén va mot s6 khu vue khac
nhu Lang Son, Binh Phudc,... phu trén dién tich
vai chyc nghin km? véi bé day dao dong tir vai mét
dén 10-20m (hinh 1, 2).

Hinh 1. Khao sat d4t dé basalt khu vuc Pleiku
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Hinh 2. So' d6 mét cét vé phong hoa trén da basalt

Dat do basalt 1a két qua cua sy phong hoé pha
v& khoang vt silicat, alumosilicat ctia da basalt tao
thanh dit bé mém véi thanh phin chu yéu la
khoang vat sét nhu kaolinit, gipxit, gotit....

Nguoc lai, co thé dua vao dong lyc cac phan
ung hoa hoc dé bién cac thanh tao tu nhién nhu dit
do basalt thanh “da”, néi cach khac lam dao nguoc
tién trinh d3 tao ra d4 trong tu nhién bang cach tao
nén moéi truong kidm dé thuc hién qua trinh hydrat
hod hodc polymer hod cac nguyén li€u khoang
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dang bd roi ¢ nhiét do, ap sudt thép tao ra mot
nhoém nhitng san pham c6 nhimng dic diém co ly
ctia da, toc 1a khong nhay cam véi nude, chong
chiu nhiét, ctng ran,... Mot trong nhitng san pham
d6 la gach khong nung than thi€én mdi trudng san
xuat tir dat do basalt gan két bang voi hodc gach
geopolymer nhiét do thap.

2. Két qua nghién ctru
2.1. Nguyén liéu

Mau dat d6 dugc thu thap 1a san phdm phong
hoa triét dé ciia cac thanh tao basalt tai: xa Hoang
Pong - Lang Son (LS), déc Lui - huyén Nghia Dan
- tinh Nghé An (NA), Pleiku - tinh Gia Lai (PK) va
Tan Rai - Bao Lgc - tinh Lam Ddong (TR).

2.2. Thanh phan vt chit va ddc tinh ky thudt ciia
ddt dé basalt

Két qua phén tich nhiéu xa ronghen (XRD) cho
thiy dat do basalt co thanh phan khoang vat chu
yéu 1a gipxit (45-50%), gotit (13-20%), kaolinit
(15-17%), it hydromica, hematit,... (hinh 3).

Gipxit

2-Theta scale - D8 - Advanced

Hinh 3. Gian @& phan tich XRD mau d4t dé basalt Tan Rai - Lam Déng

- Két qua phan tich XRF cua dit do basalt co
cac oxit chiem wu thé la 6xit nhom, sat va sillic
(bang 1).

Bing phuong phap hoéa phan tich xac
dinh duoc:

- Ham luong keo cua dat do basalt kha cao (35-
74%).

- Do hit voi cua dat do basalt dao dong trong
khoang 95-145mgCaO/g.pg, thudc loai ¢6 hoat tinh
trung binh manh dén rat manh.
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Bang 1. Thanh phan héa hoc va dic tinh ky thuat cta dat dé basalt

Thanh phan héa hoc (%) Ham D6 ht vi trung
Ky hiéu mau lwon: Nt
Y SiO, Al,O3 Fe;0; Ca0 Na,0 K20 MKN  keo (03,) binh (mgCa0/g.pg)
TR 17,60 31,16 28,28 0,89 0,14 0,02 18,6 42-72 115
ND 25,66 24,69 25,80 0,16 0,03 0,50 17,94 48-65 102
PK 27,60 17,50 20,40 3,50 0,40 0,06 18,5 35-47 95
LS 47,84 18,31 17,28 0,02 <0,01 0,02 15,56 49-74 154

Ghi chu: Vi tri lay mAu:TR- Tan Rai- Lam Déng; ND- Nghia Dan- Nghé An; PK- Pleiku- Gia Lai; LS- Lang Son.

2.3. Gach khéng nung kiéu: dit dé + voi

Dt do basalt thuong c6 ham luong 6xit nhom
kha cao, nén n6 kha kho dé san xut gach bang quy
trinh truyén théng nung & nhiét d6 cao xung quanh
900-1100°C.

Mit khéc, dat d6 basalt c6 do hat voi dat tir 95
dén 145mgCaO/g.pg do cac thanh tao nay co6 ham
lugng kha cao cac oxit nhom va sillic & dang vo
dinh hinh, cac keo tu do nay két hop véi voi hydrat
hoéa tao phan tng silicocalcareous ¢ nhi¢t dg phong
dé tao thanh chat két dinh dang hydro-sillicat canxi
(CSH), hydro-aluminat-canxi (CAH) hodc hydro-
aluminat-silicat-canxi (CASH) theo phuong trinh
(1)-(3) [3, 4, 13]:

A

nSiO,+ CaO + H,0 — nCa0.Si0,.xH,0 (CSH) (1)
nAl,0;+Ca0+H,0—-nCa0.Al,03.xH,0 (CAH) (2)

nCa0.Al,03.xH,0+Si0,—»nCa0.Al;03.Si0,.xH,0
(CASH) (3)

Xuét phét tir co s6 trén, ty 16 phdi tron giita dat
do va voi duoc lya chon: 95:5; 93:7; 90:10 theo
phan tram trong luong.

- Lyc nén tao hinh 50Kg/cm2.
- D06 4m tao hinh 12%.

- Mau thir nghiém dugc tao hinh theo kiéu hinh
tru tron kich thudce (5 X Scm) va hinh chit nhat (20
x 10 x 5¢cm) (hinh 4).

Hinh 4. MAu thir nghiém gach khéng nung tir dét dé basalt

Két qua x4c dinh céc tinh chét co ly cua nhitng
méu thir nghiém déu dat yéu k¥ thuat dbi voi gach
xdy dung, cudong d6 khang nén dat 75-292kG/cm?.

Mit khac két qua & bang 2 cho thay khi ta ting
ty 18 voi 1én thi cuong do cia san phim ting 1én,
dic biét 1a san pham lam tir dat d6 Hoang Pong voi
d6 hat voi cao cuong do thay ddi kha ro rét khi ta
tang ty 18 voi phdi tron.
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Bang 2. Cwong do khang nén va cac dac trwng
ky thuat cua gach khéng nung véi cac ty lé
phdi tron dat doé + voi khac nhau

Ty 1é Cuwongdd  Ppohat  Khéilvong

STT __phditron %  khang nén nwéc thé tich

PAtdd_ Vo (KGlem?) %) (glem’)
LS-1 95 5 75 15.3 1.60
Ls-2 93 7 135 12.7 1.58
ND-1 93 7 111.32 15.8 1.63
PL 90 7 115 14.6 1.60
TR 90 7 125 15.4 1.62
Ls-3 90 10 292 10.5 1.71
ND-2 90 10 143 9.5 2.10
TCVN 2118-1994 75-200 6-18 <1.65

( gach xay khéng nung)




2.4. Gach geopolymer

Két qua phan tich vé& ddc diém thanh phan vat
chit cua dat do & muc 2.2 di cho thdy rang dét do
¢6 ham luong dang ké khoang vat sét kaolin va
ham lugng khé cao cac 6 xit nhdm va silic. Do dé
khi phdi tron dat do véi chit xuc tac theo nhing
phan ung ¢ hinh 5, 6, khoang sét kaolinit hoac
gipxit va cac oxit tw do trong dét c6 kha ning phan
(g giira ching, 1am thanh mét ludi, dong cing lai.

OH OH

(OH-8i-0-R1-0H)  (Nat,k*,catt)

N6 hoat dong giéng nhu mét quy trinh c¢6 thé so
sanh véi nhitng gi xay ra trong lic ceramic nung &
900-1100°C, nhung chi khac 1a cb két kiéu
polymer hoa cua dat do véi chit xtc tac 1a dung
dich kiém (NaOH hoic KOH) cing véi sy gitip d&
ctia chét tién geopolymer oligosialat c6 thé déng
rin di bit diu ¢ nhiét d6 phong voi tao thanh
polysialat, poly (sialat-siloxo), hop chit 6n dinh
trong nude, chdng chiu co hoc khoe [1].

precurseur geopolymerigue
geopolymeric precursor

OH OH
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Hinh 5. Phan (ng geopolymer héa clia kaolinit véi su tro gitip clia chét tién geopolymer
(theo Claude Boutterin va Joseph Davidovits, 1988)

28I0,ALO, + 3 OH™+ 3 H,0 — 2 [A(OH),] ™+ [SIO,(OH),1*~

H o
—HO 3 /
[AI(OH).™+ [SIO{(OH),]"” ——> o—AI—0—§~OH —>
HO o

Poncndane hon S |\—$I-0—;!\I'—O—%I-0—:|
¢ ¢ ¢ |

Hinh 6. Phan &rng geopolymer hoa [11]

Xuét phat tir nguyén tic trén va ké thira nhirng
nghién ctru di duoc cong bd [1, 2, 6, 11] ciing nhu
két qua dat dugc cua cac tac gia nam 2010 [13],
phuong thirc thir nghiém dugc tién hanh nhu sau:

Ty l¢ pho”'i tron theo trong luong:

- Dt d6 basalt khu vuc Pleiku duge nghién min
qua ray 0,2mm: 85%

- Dung dich NaOH (10M): 3%

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

- Nude: 10-12%

- Hon hop duogc phéi tron khoang 5 phut, sau
d6 duoc d6 khudn tao hinh.

- Két qua san pham thir nghiém (hinh 7) sau 28
ngay ¢ nhiét do phong thi nghiém (25°C) dat céac
dac trung co ly nhu sau:

+ Cudng do khang nén: 95 kG/ecm®
+ D06 hut nude: 14%

+ Khéi luong thé tich: 1,33g/cm®.

Hinh 7. Gach geopolymer tir dat d basalt
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3. Thao luin

- PAt do basalt c6 ham luong ndi troi cua cac
oxit: Al,O; (17,50-31,16%), SiO, (17,60- 47,84%)
va ham lugng keo kha cao (35 dén 74%). Két qua
phan tich nay thé hién mot phin cac 6xit nhom va
silic ton tai & dang keo tw do [18]. Theo Kiéu Quy
Nam (2002, 2006) [15, 18], chinh cac keo tu do
nay tao nén do hoat tinh cho dét do basalt.

Theo tiéu chuin Viét Nam (TCVN: 3735-1982)
vé phan loai puzolan, dat do basalt v6i do hit voi
dat tir 95 dén 145mgCa0/g.pg dugc xép vao loai
nguyén li€u puzolan c6 hoat tinh trung binh manh
dén manh. Nhung do dat do basalt c6 thanh phan
khoang vat chu yéu la cac khoang sét gipxit,
kaolinit, gotit,... nén mac du c6 d9 hoat tinh cao,
nhung dat do khong dap ting duoc yéu cau sir dung
lam phu gia cho xi mang. Mat khac dat do c6 thé
sir dung san xuat gach xdy dung khong nung than
thién v6i moi trudng.

Véi hai phuong thire tao két dinh gin két khac
nhau, nhitng thir nghiém san xuét gach khéng nung
tir dat do basalt co dic tinh co 1y dap tmg duoc yéu
cau ky thuat dbi voi gach xdy dung khoéng nung
theo tiéu chuan TCVN: 2118-1994.

- Vé6i phuong thirc san xuit gach khong nung
theo kiéu dat do + voi, khi luong phu gia sir dung
thép (5% trong lugng), san pham thu dugc 1a gach
khéng tan rira trong nudc, nhung nhitng dac tinh
co 1y nhu cudng do thip (75kG/em?), d6 hat nude
trong ddi cao (15,3g/cm®). Khi ting ham luong
chat két dinh bang cach ting luong voi 1én 10%,
cuong d6 khang nén cia san pham ting 1én, do hut
nudc giam, nhung khdi lugng thé tich ting 1én. Do
véy, ty 1& phdi tron t6i wu 1a: dat do (93%) + voi
(7%), cudng do san phim dat (>100kG.cm?), do
hut nudce va khoi lugng thé tich déu dat yéu cau doi
v6i gach xay dung theo tiéu chudn TCVN: 2118-
1994.

- Khac vé6i phuong thirc tao gén két kiéu dat do
+ voi, noi vat liéu dat dugc cd két boi phan ung
cia cdc Oxit tw do véi voi tao thanh chét két dinh
dang CSH, CAH hoac CASH,... Vi phuong phap
polymer nhiét do thap (LTGS) su c¢b két ddi voi vat
liéu dat dua vao nguyén tic khac hoan toan. b6 1a
phéi tron vao dat do chat kiém (NaOH hoic KOH)
va dung dich silicat tién geopolymer tao cho cac
Oxit nhdm, o6xit silic dang keo va khoang gipxit,
kaolinit trong dét c6 kha ning phan tng giita ching
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v6i nhau tao thanh chudi polysialat, poly (sialat-
siloxo) ¢ nhi¢t d§ phong thi nghiém, c6 kha ning
dong cimg lai, 6n dinh, khong tan rita trong nudc
va c¢6 kha nang chéng chiu co hoc khoe.

So sanh véi san phim gach khong nung kiéu
dat do + voi c6 cuong do twong dwong (95kG/cm?)
thi gach geopolymer c6 wu diém khdi luong thé
tich thap hon (1,33g/cm®), so v6i gach kiéu dit do
+ voi 1a 1,58g/cm®. Pic tinh nay c6 dwoc do vét
liéu gach geopolymer tao thanh bai cac polysialat,
poly(sialat-siloxo) ¢6 cau trac khoang vat tuong
ddng nhu zeolit [6, 8], cau trac ba chiéu gidng nhur
qua cAu may gin sit voi nhau nén c6 do x6p rong
nhit dinh (hinh 8) va dic trung nay ciing tao cho
gach geopolymer c6 dac tinh khi hau sinh hoc tuyét
voi, d6 1a c6 kha ning hip phu hoi am nhanh va
giai hap phu tir tir gitip diéu hoa khong khi rat tot
cho nhirng ngo6i nha st dung vat li¢u nay [7].

Hinh 8. Anh hién vi dién t&r quét (SEM)
mau gach geopolymer tlr dat dé basalt

- V& gi4 thanh cua san phdm: trong cac d& tai,
du an san xuit thir nghiém gach khong nung tir
nguon nguyén liéu 1a d4 basalt ban phong hoa tai
khu vuc Gia Lai, Lam Df“)ng, Nghé An, Quang Tri
ma ching toi da thuc hién [16, 17] cho thiy gia
thanh cua san pham (500-600d/vién) chi bang 50-
65% gia thanh gach xi mang + cat hodc gach tuy
nen (1000-1200d/vién). Ngoai ra, so véi gach tuy
nen thi gach khong nung tir dit do basalt con nang
cao gia tri kinh té hon nira néu ching ta tinh dén
gia tri giam thai viéc phat sinh 6 nhiém moi truong.
4. Két luan

Tir két qua nghién ciru néu trén co thé di dén
cac két luan sau:



Dit do basalt c6 thé sa dung lam nguyén licu
dé san xuat gach xay dung khong nung va véi dién
phan bd rong rii ¢ nudc ta day la mot ngudn
nguyén lidu c6 tiém nang 16n dap tmg cho nhu cau
phat trién vat liéu xay dung khong nung than thién
v6i moi trudng.

Bang hai phuong thirc gan két theo kicu khéac
nhau: (1) Dt do + voi va (2) Pat do polymer hoa
bang dung dich kiém ¢ nhiét d6 phong thi nghiém,
céc san pham gach khong nung lam tir dat do basalt
dat dugc nhitng dic tinh co 1y dam bao cic yéu cau
ky thuat dbi véi gach xdy dung theo tiéu chuan
TCVN: 2118-1994.
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SUMMARY
Red basaltic soils-the raw material source for production of non-calcined brick

Red basaltic soils that widely distribute in Tay Nguyen, Central region and elsewhere in Vietham consist mainly of
gibbsite (45-50%), goethite (12-20%), kaolinite (15-17%) minerals, In red soil, the total amount of (SiO, + Al,O3; + Fe;03)
and colloidal content varies from 65.50 to 83.43%, and from 35 to 74% respectively, leading to high reactivity index (95-
154mgCaO/g.pg).

By two different binding methods: 1/Red basaltic soils with hydrated lime; 2/ Red basaltic soils with alkali solution
(NaOH) and added sodium sillicate, 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 Viethamese standards TCVN 2118-1994. Expimental
results prove the feasibility of using the red basaltic soils as suitable raw materials for manufacturing non-calcined
building materials.
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