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KHAO SAT ANH HUONG CUA THACH CAO ANHYDRYTE
PEN TINH CHAT CUA XI MANG PORTLAND
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Tém tit

Thi nghiém dwegc tién hanh nham khao sdt anh hieong cia Thach cao anhydryte dén tinh chat ciia
xi-mang Portland. Két qua khdo sat cho thay Thach cao anhydryte co kha nang bit kin 16 xop trong da
xi-mang, tang kha nang chong tham dong thoi ciing lam danh huong déen nhitng tinh chat khac.

Tir khéa: thach cao anhydryte, xi mdng Portland, déng rdn, kha nang chong tham.

Abstract

The experiment was carried out to examine the influence of anhydryte gypsum to the characterization
of the Portland cement. Results from the survey for anhydryte gypsum capable of sealing the pores in the
cement stone, waterproof increase and also affects other properties.

Key words: anhydryte gypsum, Portland cement, curing, waterproof.

1. Pit van dé

Trong diéu kién khi hau Viét Nam nong am,
mua nhiéu thi vin dé chong tham duogc dit ra hang
dau, nhat 13 cac cong trinh thuong xuyén tiép xiic
v6i nude, modi truong am wét. Thong thudng moi
vat liéu xdy dung déu c6 cac mao quan v6i duong
kinh tir 20-40 pm va nudc sé tham thdu qua cac mao
quan nay. Dé lap kin mang mao quan trong cac khoi
xdy bang gach nguoi ta thudng st dung vira chong
thim. Xi-mang 1a chit két dinh khong thé thiéu
trong nganh xay dung. Van dé dang quan tim hién
nay la viéc cai thién cac tinh chét cta xi-ming, phuc
vu cho tirng muc dich cu thé.

Thach cao anhydryte c6 tinh chit dong rin rat
cham, dong rin sau khi xi-ming di dong rin, co
kha nang bit kin 16 xbp trong d4 xi-ming, ting kha
nang chdng tham. Vi vdy dé tai nay nham muc dich
nghién cuu anh huong cua Thach cao anhydryte
dén cac tinh chét ciia xi-mang Portland, nhat 1a tinh
chéng tham.

1.1. Phuong tién va phuwong phap

Dja diém: Qué trinh nghién ciru duoc thuc
hién tai Phong Quan 1y Chit lwong Nha may Xi-
mang Cotec va Phong Thi nghiém Silicate, B0 mén
Silicate - Khoa Céng nghé Vat liéu - Dai hoc Bach
Khoa Thanh phé H6 Chi Minh.

1.2. Phuwong phap thuc hién

- Tao Thach cao anhydryte II c6 tinh chat
dong ran cham tir d4 Thach cao (phan tich DTA
mau nguyén li¢u da Thach cao dé tim nhiét do
nung thich hgp tao anhydryte II, phan tich nhiéu
xa tia X mau Thach cao nung dé tim cac khoang).

- Xac dinh mot s tinh chét cua anhydryte
(thoi gian dong két, luong nudc tiéu chuén).

- Tao va dic mau xi-mang — anhydryte véi
nhiéu cép phéi khac nhau tir 0; 1; 2; 4; 6; 8; 10%
anhydryte.

- Xac dinh céc tinh chat co Iy ciia mau thir:

« Lugng nuéc chuan —theo TCVN 6017:1995.

« Thoi gian dong két theo TCVN 6017:1995.

« P9 on dinh thé tich, phuong phap Le Chat-
elier - theo TCVN 6017:1995.

« Bé mit riéng, phuong phap Blaine - TCVN
4030:2000.

* Ham lugng SO3 — TCVN 141 : 1998.

« Cuong d6 nén mau vita xi-mang - anhydryte
sau 3; 7; 28 ngay so v6i mdu OPC (mau gém
96% clinker xi-mang Portland + 4% Thach cao).

* Kha ning chéng thAm béng dung cu tu tao
theo tiéu chuan DIN 1048.

*Khoa Héa hoc Ung dung - Truong Pai hoc Tra Vinh
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- Nghién ctru vi céu triic vét lidu bang phuong
phép nhiéu xa tia X (dong miy D8 Advance Beuker
Axs, Dtc), anh hién vi dién tir quét (SEM — dong
may Jeol-JSM 5500, Nhat Ban) mau thir 28 ngay.

1.3. Tém tit thi nghiém

b4 Thach cao (dang cuc) dugc dap nho toi kich
thudc 1cm, dem nung ¢ 800°C dugc anhydryte I1.
Anhydryte II tao thanh dem nghién min bang may
nghién bi, sang t&i khi 100% lot sang 0.08 mm. Tién
hanh dtic miu d4 xi-ming — anhydryte II v6i nhidu
cap phdi khac nhau bang cach tron xi-ming OPC
véi cat tiéu chuén, nude va 0; 1; 2; 4; 6; 8; 10% an-
hydryte. Miu d4 xi-ming — anhydryte II sau khi tao
thanh dem ngam trong nuéc dé dudng am va sau do
xac dinh cac tinh chat co Iy cia miu thir.

2. Két qua va thao luin
2.1. Tao anhydryte 11

Tai khoang nhiét @6 707,4°C — 799,7°C cé hiéu
ung thu nhiét tuong ing khoang nhiét do tao anhy-
dryte II, nhiét 6 hiéu ing manh nhét & 771,5°C. Tir
két qua phan tich DTA trén ta rit ra nhiét 46 nung
thach cao CaSO4.2H20 thich hop dé tao anhydryte
IT 1a 800°C.
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Hinh 1. Két qud phan tich DTA méu Thach cao (chwa nung)

Hinh 2. Két qud phén tich nhiéu xa tia X - mdu
anhydryte 11

Khi phan tich nhiéu xa tia X, mau Thach
cao nung ta nhan biét dugc thanh phan khoang
chinh 1a CaSO4 (cudng d6 tia manh nhit) va
mot s tia khac co cudng do rat thip ma khong
phan biét dugc CaSO4 tao thanh & dang II hodc
III. Qua két qua phan tich do tan ctia Thach cao
nung (d0 tan 11.4%), ta c6 thé néi ngoai CaSO4
II con c¢6 mot lugng nhé CaSO4 111 (CaSO4 111
c6 tinh chét tan duoc trong nudc, rat dé hat am
tao dang hemihydrat) va cc tap chét khac (can
khong tan,...).

Bing 1: Mt s6 tinh chit dic trung Anhydryte I1

CAC TiNH CHAT CUA ANHYDRYTE
Ham lugng CaS04 (% ) 82,5
Luong nudc tiéu chuin (%) 38
Thoi gian bit dau ninh két (gio) 2,5
Thoi gian két thac ninh két (gio) 8
D¢ tan trong nudc (%) 11,4
Cén khong tan (%) 2,5
Khéi lugng riéng (g/cm3) 2,85
P06 min 100% lot

sang 0,08
mm
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3.2. Khio sat cac tinh chét ctia xi-ming chira anhydryte II

Bing 2: Cdc tinh chit ciia xi-mdng — anhydryte

TOM TAT KET QUA NGHIEN CUU

Thoi gian 2
P6 min| Luong ninh két | P 6n

Méu Blaine | nudc dinh
5 chuin | TG thé tich
(cm™/g) (%) bd TG kt (%)

(phy | @M

Cuong do nén

SO; (Mpa)

(%) 28
3 ngay|7 nga

D6 chéng thim

MO (OPC) | 3475 24,6 85 | 205 0,5

1,9 24,6 | 36,1 | 46,6

M1 3583 | 24,6 | 8 | 210| 0,5 2,28 | 23,0 | 32,5 | 44,9
M2 3644 | 24,8 | 90 | 200 | 0,6 2,66 | 21,5 | 32,1 | 45,8
M4 3512 | 25,2 | 100 | 205 | 0,5 3,43 | 20,1 | 30,3 | 44,0 T4t nhat
M6 3538 | 25,6 | 90 | 215 | 0,6 4,19 | 14,7 | 23,6 | 43,7
M8 3611 | 26,0 | 95 | 220 | 0,7 4,96 | 152 | 20,2 | 41,3
M10 3693 | 26,2 | 85 | 215 1,2 572 | 14,7 | 17,3 | 27,0

Chu thich: M0 (OPC) = 96% clinker xi-mang +
4% CaS04.2H20.

M1 = OPC + 1% anhydryte.
M2 = OPC + 2% anhydryte.
M4 = OPC + 4% anhydryte.
M6 = OPC + 6% anhydryte.
M8 = OPC + 8% anhydryte.
M10 = OPC + 10% anhydryte.

- D6 min Blaine: két qua cho thiy xi-ming co
chira 10% anhydryte c6 d6 min cao nhat do d6 min
anhydryte cao, khi tron cac hat nhé chén vao chd
tréng cac hat lam khong khi kho lot qua hon.

- Lugng nuée chuan: lugng nude chuan co hai
vai tro chinh la tham gia qua trinh hydrat hoa va tao
déo cho vira, ta thiy tac dong cua anhydryte dén sy
thay ddi lugng nudc chuan tuan theo quy luat: khi
tang ti 16 anhydryte thi lugng nudc chuin ting theo
1a do anhydryte dong ran cham ban déu chwa tham

Bing 3: So sanh d¢ giam cwong dp méu theo thoi gian

gia thuy hoa, dong thoi lai ¢ c¢& hat min, bé mit
riéng 16n can lugng nude bao quanh nhiéu hon.
Do d6 khi c6 mit anhydryte can gia ting luong
nude chuan dé duy tri d6 déo tiéu chuan cho hd
Xi-ming va cung cap du lugng nudc cho qua
trinh hydrat hoa.

- Thoi gian dong két: du luong nude chuan
tang nhung thoi gian dong két khong bi anh
hudng nhiéu c6 thé do trong anhydryte van con
ton tai rat it CaSO4. 0,5H20 giy hién twong
dong két gia lam xi-méing dong ctng nhanh giai
doan dau qua trinh dong ran (bu trir viéc ting
luong nudc chuan lam ting thoi gian dong két).

- D6 6n dinh thé tich: nhin chung khong c6 su
chénh 1éch qué 16n gitra cac mau va déu phi hop
TCVN 6260:1997.

- Ham lugng SO3 cao s& gdy an mon cdt
thép, cac mau M6, M8, M10 cao >3.5% vuot
tiéu chuén cho phép.

- Cuong do nén :

D¢ giam cudng d6 so véi mau MO (%)
Mau MI M2 M4 M6 MS80 M10
3 ngay tudi 6,50 12,60 18,29 40,24 38,21 40,24
7 ngay tudi 9,97 11,08 16,07 34,63 44,04 52,08
28 ngay tudi 3,65 1,72 5,58 6,22 11,37 42,06
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O 3 - 7 ngay tudi: mau M1, M2, M4 cudng do
nén giam khong dang ké so voi mau OPC; mau M6,
M8, M10 thi giam nhiéu 1a do & giai doan dau chi
co cac khoéng xi-méng tham gia thﬁy hoéa, con an-
hydryte chu yeu tham gia vao vi cau truc da xi-méang
v6i vai tro ¢dt liéu min, luong C-S-H bj thiéu hut do
mdt phan xi-méing bi thay thé boi anhydryte, dong
thoi lugng nudc chuén cao, lugng nude du bdc hoi

dé lai 16 xdp 1am giam cuong d6 dé xi-ming.

O 28 ngay tudi: cudng do cac mau khong léch
nhiéu so v6i mau OPC (trir mau M10) 1a do lac
nay anhydryte da dong rin co tac dung dién day
16 x6p da xi-mang lam muc d6 giam cuong do da
xi-mang it hon.

- D6 chéng thim

Bing 4: Chiéu cao ct nwéc thim qua méu

Min Chitu cao cit miic thim quai mm )
Taiviwil | Taivitd2 | Taivitid | Taiviwi4 | Taivilr

MO 2 35 3l 21 22
M 9 15 21 . 19 . 17
M1 10 15 13 _ 13 | i)
M4 3 i i 1l (]
M f1 . £ 12 . 15 . 4
ME o 12 17 20 14
MO 15 _ 2] 25 _ 14 | 20

{edevitr 13 2: 3 4: 5 1a cde vi tri do & vi trd nude thilm qua nhiéu nhat, it nhdt va
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Hinh 3. Biéu dé phin bo lwong nwéc thim qua méu

Qua biéu d0 ta nhan thiy xi-mang khi c6 st dung
anhydryte kha ning chong thim t6t hon so voi mau
OPC. Nguyén nhan 1a do anhydryte c6 kich thudc
hat min thich hgp khi dong ran lai c6 vai tro lam
chat lap day cac 15 rong trong d4 xi-ming, 1am giam
kich thu(yc 16 xdp da xi-mang. Thyc nghiém cho
thdy mau M4 1a ¢6 kha ning chdng thim cao nhit.

Pé kiém tra thém vé kha ning chéng thim
ta tién hanh phan tich ciu tric vira 28 ngay tudi
bang SEM: muc dich 12 quan sat kha nang lién
két giita c6t liéu va d4 xi-méing, phan tich vi cau
tric tinh thé, xem su phat trién va két tinh cua
cac khoang trong khong gian 18 x6p da xi-méng.

S6'10, thdang 9/2013
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Hinh 5. Anh SEM mdu M4 bén trong khéng gian 16 xop

Khi quan sat sy két tinh trong khong gian 16
x6p ctia mau vira MO va M4 ¢ 28 ngay tudi (do
phong dai 1000 14n) ta nhan thdy, v6i mau M4
su két tinh trong khong gian 16 xdp twong ddi
déu, 16 x6p co thém cac phan tir phan tan, phan
thé tich 16 xdp 16n it di, phan thé tich 16 x5p min
tang 1€n, nho do cAu truc vira dic chic hon, diéu
nay giai thich tinh chéng thim ciia xi-mang khi
c6 mét cia anhydryte II.

3. Két luan

Tuy muc dich sir dung, ta phai chon cap phéi
nao phtt hop, vira dat cuong d6 mong mudn vira
c¢6 kha ning chdng thdm, dap mg nhiing yéu
cau k¥ thuat khac nhau (Iwgng nuéc chuan, do
6n dinh thé tich,...) va phai kinh té (tiét kiém
nguyén liéu clinker, chi phi san xuat,...). Néu
sir dung xi-ming anhydryte lam vita to bé mit
tudong ngoai, khong tiép xuc truc tiép cot thép
thi c6 thé sir dung cac cap phdi M1,M2, M4, M6,
M8 déu duoc. Néu sir dung xi-mang anhydryte
trong bé tong cdt thép thi khong nén sir dung cap
phdi M6, M8 vi ham lugng SO3 cao s& gy an
mon cdt thép.

Tuy nhién dé 1am rd hon vai tro cua anhy-
dryte dén cac qua trinh hydrat hoa va tinh chat
clia xi-mang Portland (nhat 13 tinh chéng thdm)
thi can thuc hién thém cac nghién ctru danh gia:
Khao sat nhiét d6 nung da Thach cao, thoi gian
luu nhiét tdi vu dé tao anhydryte II, khao sat anh
hudong d6 min cua Thach cao anhydryte; sy Kkét
tinh cac khoang, co ché dong ran ctia anhydryte
trong khong gian 16 x6p d4 xi-mang.
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