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Tém tit: Nguon puzolan tir nhién ton tai ¢ dang dd bazan tai khu vuc Tay Nguyén rdt doi dao,
da dwoc sir dung dé san xudt xi mang podc ling puzolan, thay thé mét phan xi mang trong be
téng dam lan, gach khéng nung. Tuy nhién, vzec sit dung puzolan tw nhién két hop véi mot 90
chat két dinh nhw xi méng, véi, phu gia dé gia cé dat da dwoc nghién civu va dp dung & mot sé
quoc gia nhung chiea dwoc nghién cieu tai Viét Nam. Bai béo trinh bay két qua thi nghiém thanh
phdn hoa hoc, khoang vat, do hut voi cua puzolan tw nhién khai thdac tai huyén K’rong N6 tinh
Pak Néng, tir d6 phan tich va danh gid kha nang img dung chiing trong gia co ddat. Két qua cho
thdy chdt heong ciia puzolan tw nhién tai khu viee nghién cibu ddp vmg cdc yéu cau quy dinh
trong TCVN 6882:2001, TCVN 3735:1982 va ASTM C618-89. Swr dung thanh céng puzolan tw
nhién gia co dat dé xdy dung cong trinh giao thong, thiy loi khéng chi giam gid thanh ma con
gidm thiéu tdc hai méi truong do giam lwong ding xi mang va cdc vat liéu cat, dd, soi.

Tir khoa: Puzolan ti nhién, gia cé dat,do hit voi, tinh Pk Néng, Tdy Nguyén.

Summary:At present, the source of puzoolan (natural, artificial) is plentiful, it is used in the
manufacture of Portland cement puzoolan or replace a part of cement in the construction of roller
compacted. v.v... However, the use of puzoolan as a binder, partial replacement of cement to
strengthen the soil in place has not been much research.This paper analyzes the chemical
composition of minerals, the lime sorption of natural puzolan extracted in K'rong No district of Dak
Nong province to evaluate their applicability in soil reinforcement. Comparison of the results of the
sample analysis at two locations in the study area according to current standards shows that the
ability to apply natural puzoolan is relatively high in the land consolidation in place.

Keywords: Natural puzoolan, In-situ soils, Mineral-Chemistry -Lime absorption.

1. PAT VAN PE qua trinh hoa, 1y va co 1y xay ra dong thoi gitra
Trong giao thong va thuy lgi nhu ciu sir dung dat V('{i mot nh()mA cac chat két dinh tré;n. Bai
chit két dinh dé gia cb dét tai chd 1a rt lon, Ddo 1dp trung phan tich cac thanh phdn héa
Dit sau khi gia ¢6 duoc 1am nén, mit dudng hoc, khodng vat, do hit voi cua puzolan tu
giao thong, hay thim chi 1am vat lidu chéng nhién kh7ai thac tai huyén K'rong No tinh Pak
thim thay thé cho dit sét trong thuy loi. Chét V07g d¢ ddnh gid kha nang img dung ching
két dinh hién nay thuong sir dung dé gia cb dét trong gia co da‘t tai ‘cho. l?uzolan rat doi dao
tai chd nhu: voi, xi ming, Puzolan, Rovo, ching thuong ton tai ¢ hai dang: (1) Puzc?lan
HRB, v.v... [11,[2,[3]. Bén chit ciia chang la  "an tao khong co hoat tinh ¢ trang thii

nhién, nhung sau khi da dugc xur ly ky thuat
Negdy nhan bi: 12/7/2018 thich hop s& co6 dua tinh ‘cl‘léi.t dac trung cua
Ngay théng qua phan bién: 30/8/2018 Puzolan nhu: tro bay, mudi silic, xi than, gach
Negay duyét ding: 25/9/2018 nung nhe ltra; (2) Puzolan ty nhién 1a san
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[ KHOAHOC
phém cua cac qua trinh hoat dong dia chit noi
sinh va ngoai sinh nhu: tro nli Itra, tuff, thuy
tinh ndi Itra, diatomit, trepel, opoka va mot sb
san pham c6 ngudn gdc bién chat hodc phong
hoé khéac. Chung chura SiO; hodc chtra SiO, va
AlO3; ma ban than chung c6 rat it hodc khong
¢6 tinh két dinh, nhung khi dugc nghién min
va ¢6 hoi 4m chung s& tham gia phan tung hoa
hoc v&i Ca(OH), & nhiét do thudng dé hinh
thanh cac hop chat c6 tinh két dinh
[4],[5],[6],[7].- MOt trong cac yéu tb quan trong
clia puzolan can phai nghién ctru 1a thanh phan
hoa hoc, yéu cau tong ham lugng SiO, +
ALLO; + Fe;O; phai 16n hon 70% [3],[8].
Puzolan ty nhién khi st dung lam chét két dinh
s& han ché duoc cac thanh phan cé hai trong xi
miang ciing nhu trong dat tai chd nhu: (1)
Puzolan c6 cac thanh phan SiO, v6 dinh hinh
(SiO, két tinh c6 hoat tinh rat thap), ALOs va
Fe,0; hoat tinh; cac chét nay s& phan (mg voi
thanh phan c6 hai Ca(OH), trong qua trinh
thuy hoa cia xi mang tao thanh cac khoang cé
cuong do cao, lam tang cuong dg, do dac chic
va chéng thdm cho vat liéu gia ¢ [9]. (2)
Puzolan con han ché dugc mét sb dic diém bat
loi cua dat tai chd nhu: Thanh phan hat dat,
lam ting thém ham luogng hat tho khi dat co
ham lugng sét 16n; Ham lugng hitu co (axit
humic cao), tding qué trinh thuy hoa cac phan
ung pozzlanic; Giam anh hudng cia lugng
mudi dén qua trinh thuy hod xi mang; Thanh
phan hoa hoc ching lién quan dén ngudn gdc
thanh tao, dic diém thanh ph'?ln cua dat, trong
dat ving nghién ctru ¢6 chtra thanh phan SiO,
(oxit nguyén sinh va oxit thir sinh), ching c6
tac dung tich cuc trong vi¢c ting cuong do;
Thanh phan khoang vét cua dat anh hudng
twong dbi 1on dén chat lugng gia cd. P6i voi
loai dit ton tai khoang vat montmorillonite,
lugng nude trong khoang vat s& thay d6i manh
theo do 4m cua méi truong xung quanh, dong
thoi nudce co thé tach ra khoi khoang vat dé di
vao khong khi néu nhu d6 4m khong khi thap va
nguoc lai, co thé hip thu nudc cia khong khi

am, chiing hau nhu thanh tao trong diéu kién
ngoai sinh, khi hau kho va nira kho. So sanh két
quéa phan tich miu lay tai 2 vi tri trén dia ban
nghién ctru theo tiéu chuan hién hanh cho thay
kha nang tmg dung puzolan ty nhién la tuong
d6i cao c6 thé dung dé gia cb dat tai chd.

2. YEU CAU KY THUAT CUA NGUYEN LIEU
PUZOLAN VA PHUONG PHAP PHAN TiCH

2.1.Nguodn Puzolan thi nghiém

Tay Nguyén ndi chung va tinh Bik Nong néi
riéng la mot ving cao nguyén rong lon, c6 thanh
tao dia chét kha don gian, chu yéu la cac thanh
tao tram tich, trdm tich phun trdo, phun trio
bazan, d4 xdm nhdp va céc tram tich bd roi co
tudi tir Mezozoi dén hién dai. Pak Nong hién co
luong khoang san Puzolan ty nhién rat 16n, theo
danh gia ban dau hién c6 05 diém mo phan bd
tap trung tai xa Quang Phu va Bu6n Choah,
huyén Krong N6 véi tong dién tich khoang 18
km?, tai nguyén du bao khoang 83 triéu tan. Bai
bao luya chon loai d4 bazan tr md puzolan ty
nhién nam trén dja ban x3 Quang Phu, huyén
Krong No, tinh Pak Nong dé nghién ctru, cac
mau ldy & cac vi tri khac nhau (chan, sudn mo)
Hinh 1. Bé kiém chimg vé kha ning uing dung
puzolan ty nhién lam chat dinh dét tai chd ngoai
viée giri mau dén cac don vi uy tin trong nudc
con glri mau cho Phong thi nghiém phan tich va
kiém tra vat liéu Plausiger Dorfstrase 12 Cty
TNHH MPA cua Btic dé phan tich.

—~ —
-
% Nam D
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Nam N'Bir

Khu vyc ldy miu

Hinh 1. Dia diém ldy méu tai xd Qudng Phi,
huyén Kréng Né, tinh Ddk Nong
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Hinh 2. Mdu puzolan tw nhién tai vi tri
nghién cuu. A b

2.2. Yéu ciau ky thudt cia nguyén liéu
puzolan va phwong phap phéan tich

Ngudn nguyén liéu puzolan ty nhién tir cac
loai d4 trén rt doi dao, tuy nhién dé danh gia
chat luong va kha ning sir dung chung trong
gia cb dat tai chd can thi nghiém kiém tra cac
chi ti€u k¥ thuat sau: (1) Lugong vo6i hat (hoat
tinh hoa hoc) tr dung dich v61 bao hoa sau 30
ngady dém cta mot gam puzolan 16n hon 30
mgCaO/g.pg. Theo yéu ciu ky thuit cua
puzolan dung trong coéng nghiép san xuat xi
mang duogc quy dinh trong TCVN 3735-1982,
[10]. Thoi gian két thic déng két ciia mau ché
tao tur vira voi + puzolan (ti 1¢ 20:80) khong
mudn hon 96 gio ké tir lc ché tao; Pam bao
kha ning chiu nuéc ciia mau ché tao tir vita
voi + puzolan khong mudn hon 3 ngay dém ké
tir luc két thic dong két; (2) Tong ham luong
Si0; + AlLO; + Fe;,O3 > 70%; ham llI(_)’l’lg SO,
trong puzolan khong dugc 16n hon 1%; mat
khi nung < 10%; ham lugng kiém thai Na,O <
1,5%; Chi s hoat tinh cuong dd so voi diéu
kién chuin ¢ 28 ngay > 75%, yéu cau ky thuat
ctia puzolan dung trong bé tong dam lin theo

[ KHOAHOC
tiéu chuan My ASTM C618 [3]. O nudc ta
hién ¢6 tiéu chudn TCXDVN 395:2007 1a tiéu
chuin vé “Phu gia khoang cho bé tong dam
lan”, ngoai ra c6 tiéu chuan nganh 14TCN
105:1999 1a tiéu chuan vé “Phu gia khoang
hoat tinh nghién min cho bé téng va vita” va
tiéu chuan phu gia khoang cho xi mang TCVN
6882:2001 [11],[12],[13],[14]. Mot sé khoang
vat sét nhu  kaolinit, montmorilonit,
hydromica, v.v... ¢c6 mat v6i ham lugng 16n sé
anh hudng bat loi khi st dung nguyén liéu
puzolantrong viéc gia c6.

Xuat phat tir yéu ciu trén, cac phuong phéap
phan tich dugc st dung gom:

e Phuong phap huynh quang tia X (XRF) st
dung xac dinh thanh phan hoa silicat cia mau.
b6 hut voi, ham lugng keo dugc xac dinh
bang phuong phap hoa phan tich tai Vién Dia
chét - Vién Khoa hoc va Cong nghé Viét Nam.

e Thanh phan va ham luong khoang vat dugc
x4c dinh bang cic phuong phap phéan tich
nhiét vi sai (DTA) va nhiéu xa ronghen (XRD)
tai Vién Pia chat - Vién Khoa hoc va Céng
nghé Viét Nam. Céc thong so phan tich k§
thuat dugc thuc hién tai Phong thi nghiém
phan tich va kiém tra vat liéu Plausiger
Dorfstrase 12 Cty TNHH MPA cta DPuc bao
gém: (1) Quan sit mit miu puzolan nho
phuong phap hién vi dién tir quét SEM; (2)
Phan tich thanh phan cic nguyén t6 hoa
hocbiang phuong phap chup phd tan xa ning
luong EDX. (3) Thanh phan pha tinh thé cia
vat li¢u da dugc xac dinh thong qua phuong
phéap nhiéu xa tia X (XRD). (4) Khao nghiém
vé phan tng puzzolan cac mau da di duogc
nghién nho va hoa véi dung dich kiém thanh
bdt nhdo. Lan luot duoc st dung dung mdi no
hydroxid Na va Ca.

e Céc thong s6 vé cong nghé nhu: chi sé hoat
tinh cuong do, thoi gian dong két vira voi-
puzolan, kha ning chiu nudc ctia mau ché tao
tir vita voi + puzolan, ham luong kiém thai
dugc xac dinh theo cac phuong phép quy dinh
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trong tiéu chuan TCVN 6882: 2001, TCVN
3735:1982 tai Vién Cong nghé Vat li¢u xay
dung - B Xay dung.

3. KET QUA THI NGHIEM

3.1. Pic diém thach hoc - khoang vat

Panh gia ban dau cho thiy Puzolan tu nhién
c6 cau tao dic xit, twong dbi rin chic, mau sic
thay d6i tir xam den dén xam sang, kién trac
ndi ban, nén dolerit. Thanh phﬁn thach hoc
dugc phan tich Ronghen nhiéu xa (XRD),
Bang 1.

Bang 1. Tong hop phan tich thanh phin khosng vit bing Ronghen

Ky Do sau |Augit| Forsterit | Thach anh | Hematit | Cristobalit | Lepidocrocit | Albit
hicu (m) | (%) | (%) (%) (%) (o) (o) (%)
M1-2.5 | 28 22 5 11 2 6 26
QP1 | M2-5.0 | 27 23 6 12 1 5 26
M3-10.0 | 29 23 4 11 1 5 27
M4-2.0 | 25 24 5 13 3 3 27
QP2
M5-4.5 | 27 23 6 12 1 5 26

Dic diém thanh phan cta puzolan: Bazan khu
vue Quang Phi, Krong N6 c¢6 thanh phan gdm
cac khodng vat ban tinh tu 35% - 44%:
plagioclas, olivin, di khi c6 augit; thanh phan
khoang vat ciia nén 56% - 61% bao gdm: vi
tinh plagioclas, Pyroxen xién, cac khoang vat
phu thuong gap l1a quang ilmenit, magnetit, it

hon la apatit. Khodng vat thtr sinh: epidot,
clorit, serpentin, idingsit. Mau thi nghién déu
¢6 céac loai khoang chat kha tot, phan 1on dap
tmg duoc cac yéu cau ky thuat va cong nghé
cua phu gia hoat tinh, nira hoat tinh trong san
xuat xi ming va dic biét co thé 1am chat két
dinh dé gia cd dét tai chd.

Bang 2. Tong hop phan tich thanh phin khoang vit bang phén tich thach hoc

Ky Do sau EEE Pyroxen | Olivin Nén Plagioclas Pyroxen | Qudng
hiéu (m) %) (o) (o) (%) (%) xién(%) (%)
M1-2.5 40 22-24 16-18 60 29-31 22-24 7-8
QP1 | M2-5.0 39 24-26 19.21 6l 24-26 21-23 7-9
M3-10.0 44 23-25 18-20 56 27-29 22-24 6-7
QP2 M4-2.0 42 20-22 19-21 58 28-30 21-23 8-9
M5-4.5 40 21-23 19-21 60 29-31 21-24 8-10

3.2. Pic diém thanh phin héa hoc

Lay mau Puzolan tai vi tri nghién ctru & tinh
Pik Nong dé thi nghiém thanh phan hoa
hoc ta c6 két qua nhu Bang 3. Ta thay, tong
ham lugng Si,0 + Al,O3 + Fe;03 cua cac
mau M11, M12, M13 = 82.55%, 72.97%,
70.91% 16n hon gia tri yéu cau theo ASTM

C618-89 la 70%. Khong chuira ham luong
hitu co. Ham lugng SOs3 déu nhé hon 1%.
Ham luong cac thanh phan thuy tinh kha
cao nén cé thé cho rang cic mau da bazan
duoc khao nghiém déu co tinh chit puzolan.
Maiu puzolan bot cho tac dung véi kiém
ciing nhu voi voi, két qua thi nghiém cho
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thdy kha ning déng cung rat rd rét. Nhu
vay, két qua phan tich ban dau cho thiy,
chit luong puzolan ty nhién du chat lugng
dé gia cb dat.

Hinh 3, trinh bay gian do nhifu xa tia X cua
méu puzolan, két qua cho thay: Trén gian do6
xuat hién mot luong kha 16n pha v6 dinh hinh
(thuy tinh), ddy 14 pha quyét dinh hoat tinh cuia
puzolan. Bbi voi puzolan c6 ngudn gbc tuff
bazan, pha v6 dinh hinh thuong rat 16n (c6 khi
dat toi 60%), cac pha két tinh (quartz,

[ kHoAHOC VNN
plagioclaz, pyroxen, olivin, v.v..) chiém
khoang 20% - 30% va thuong bi bién dang rat
manh nén tuff bazan c6 hoat tinh puzolan cao.
Thanh phan pha tinh thé chu yéu trong puzolan
la Si0; tu do & dang quartz (a - S10,), véi pic
nhiéu xa dic trung tai 260 = 26,7°. Ngoai ra,
mot lugng nhd caldecahydrit
(Ca0.A,0;.10H,0) vé6i pic nhiéu xa dic
trung tai 26 = 12,5° ciing dugc phat hién. Mot
s6 hinh anh phan tich thanh phan hoa hoc cta
puzolan ty nhién, Hinh 4, Hinh 5, Hinh 6.

Bang 3. Phin tich dinh lwgng bing bing phwong phap pho huynh quang tia X

TT | Chitiéu | M1 MI12 M13 TT | Chitiéu | MIl1 M12 M13
1 Si0, 54.86 43.04 41.87 8 Na,O 0.20 3.05 4.26
2 TiO, 1.05 2.46 243 9 K,O 3.17 1.89 249
3 Al,O3 19.06 14.58 13.93 10 P,0s 0.17 0.64 0.79
4 | T-Fe,03 8.63 15.82 15.11 11 Cr,03 0.02 - -

5 MnO 0.12 - - 12 NiO 0.01 - -
6 MgO 2.35 8.36 9.08 13 SO; 0.08 0 0
7 CaO 0.96 10.07 9.93 14 LOI 9.08 - -

Ghi chii: Mdu M11 duoc phan tich tai Vién Dia chdt - Vién Khoa hoc va Cong nghé Viét Nam;
mau M12, M13 phan tich tai cong ty CTY TNHH Xir Iy chat thdi va méi truong Pikc.

Lin (Counts)

| s i ‘ ﬂ
A RE P ]

Hinh 4. Gian dé XRD ciia mau puzolan

.
-

Hinh 5. Gian do phan tich thanh phan kim logi
cua mau puzolan
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a, Anh quang hoc

b, Anh BSE

c, Anh SEM

Hinh 6. Anh chup dé phén tich thanh phan héa hoc ciia puzolan tw nhién

3.3 D§ hut véi

Hoat tinh cac mau puzolan tu nhién va hoat
hoa nhiét dugc danh gia thong qua do hut voi.
Két qua thi nghiém d6 hiit véi ctia cac mau cho

thdy d6 hat voi ciia miu puzolan tu nhién
khong dong déu, chi dat do hut voi trung binh
38.78 mg CaO/g> 30 mg CaO/g (TCVN 3735:
1982).

Bing 4. Két qua phan tich d hit voi

Mau thi nghiém M21 M22

M23 M24 M25 Trung binh

Do hut voi (mg 22.96 38.54

CaO/g)

51.64 25.13 55.65 38.78

4. PHAN TiCH KHA NANG GIA CO PAT
CUA PUZOLAN TU NHIEN PAK NONG

Cécnude trén thé giéi c6 ngudn puzolan tu
nhién doi dao di nghién ctu str dung loai vat
liéu nay két hop véi mdt s6 chét két dinh tron
v6i vat liéu dat tai chd dé xay dung dudng
giao thong, cong trinh dat dap. Mot sb tac gia
da nghién cuu thanh céng st dung puzolan tu
nhién két hop voi dé gia cd dat sét yéu, dat
dinh nhu Khelifa va Mohamed (2009); Khelifa
va nnk (2010); Khelifa va nnk (2011); Asson
va Eugene (2014); Aref va nnk (2016).
Mfinanga va Kamuhabwa (2008) da tién hanh
thi nghiém tim ra ti 1€ trdn puzolan ty nhién va
voi voi dat; puzolan tu nhién, voi va thach cao
v6i dat dé hon hop dat gia cd dat duge cudng
d6 yéu cau xay dung duong giao thong tai
Tanzania. Két qua nghién ciru tim ra cap phéi
phu hop 1a dattron véi 10 dén 30% puzolan
(theo khdi luong) va 2% voi. Néu thém thach
cao s€ lam cuong do khang nén tang lén dang
ké. Gaty va nnk (1994) bao cdo vé st dung

puzolan ty nhién dé xdy dung nén va két cdu
mit dudng c6 cudng d6 thip. Eriksen va nnk
(2011), Olekambainei va Visser (2004) thong
qua céac thi nghiém trong phong xéc dinh
cuong do khang nén, cuong do khang cit, mod
dun dan héi, chi s6 CBR & céc do tudi 28, 90
va 180 ngay cua hon hop puzolan tw nhién, voi
va dat. Két qua cho thay puzolan ty nhién tron
v6i dat co thé ding dé xay dung duong giao
thong. Timothy va nnk (2007) ciing bao cao vé
viéc dung puzolan dé lam duong giao thong.
Mateos (1977) da thi nghiém cuong dé khang
nén tai do tudi 28 va 90 ngay ciia hon hop dat
cat tron puzolan ty nhién va nhwa duong. Két
qua cho thay khdi luong riéng va cuong do
hdn hop dét gia cb ting 1én rd rét. Hon hop dat
cat — puzolan tu nhién — voi co thé dung dé
xdy dung nén duong, a0 duong cho dudng cao
tbc va bai dd xe.Vakili va nnk (2013) ding
puzolan ty nhién tron véi xi ming dé gia cb
dat loai sét.Qua cac két qua nghién ciru & nude
ngoai cho thy, puzolan tu nhién hoan toan c6
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thé két hop voi voi, xi ming dé cai thién cac
tinh chat co 1y cta dat dé xay dung nén va két
cAu mit dudng giao thong, cong trinh dat dép,
néu chat luong puzolan dat cac yéu cau trong
ASTM C618-89.

Nhur phén tich & trén, cac mau puzolan lay tai mo
puzolan xd Quang Phu tinh Pik Nong co chat
luong dat yéu cau quy dinh trong TCVN
6882:2001, TCVN 3735:1982 va ASTM C616-
89. Nhu vy, két qua phén tich ban dau cho thiy
chét lugng puzolan ty nhién du chat luong dé gia
c¢b dat. Cac budc nghién ciu tiép theo cua d& tai
nay gom: (1) Phan tich chi tiéu co 1y, khoang hoa
cla vat liéu dat tai chd — (2) Thi nghiém tim ra
cap phdi hop ly: “dat — puzolan — xi ming —
voi/RoadCem” dua trén céc chi tiéu khang nén,
khang kéo, md dun dan hdi, do truong ng — (3)
Thiét ké, thi cong xdy dung md hinh duong
GTNT thuc nghiém — (4) Bién soan tiéu chuin
co s& va dinh muc thi cong dudng GTNT bang
dit tai chd tron puzolan tu nhién va chét két dinh.

5. KET LUAN

Bai bdo trinh bdy két qua thi nghiém thanh
phan hoa hoc, khoang vdt, do hut voi cua

TAI LIEU THAM KHAO

[ KHOAHOC
puzolan tw nhién tinh Pdk Néng, dong thoi
phan tich cdc két qud nghién ciru ciia nude
ngoadi vé sir dung puzolan tw nhién dé gia co
dat, tir d6 danh gia kha ndng vmg dung ching
trong gia cé dat. Két qua cho thdy chdt lrong
cua puzolan ty nhién tai khu vuc nghién ciru
dap img cdc yéu cau quy dinh trong TCVN
6882:2001, TCVN 3735:1982 va ASTM
C618-89, dong thoi thoa man cac yéu cu chat
lugng dé 1am phu gia bé tong va gia cb dat.

Nghién ctru tiép theo s& tap trung vao phan
tich nghién ctru ty 1€ tron gilta puzolan tu
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