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MUC TIEU

Sau khi nghién ctru bai nay, sinh vién c6 thé:
1. Trinh bay dwoc nguén gbc thach cao va thach cao nha khoa
2. Trinh bay duoc phuong phap diéu ché thach cao nha khoa,
phan biét dugc hemihydrat o va hemihydrat 3
3. K& tén ba gia thuyét vé hién twgng déng clia thach cao nha khoa
4. Trinh bay duoc cach kiém soat thoi gian ddng cdia ngudi str dung va
phan tich wu nhwoc diém

5. Ké tén va cdng dung clia ndm loai thach cao nha khoa



MO BAU

Trong tw nhién, thach cao (gypsum) la mot
khoang vat tram tich hay phong hoda rat
mém, thanh phan 1a mudi canxi sulfat
ngam 2 phan t¥ nwdc (Dihydrat Sulfat
Calcium, CaS0O,.2H,0), khdi lwgng riéng
2,31-2,33 g/cm3.

Dang tinh thé trong suét hay trang duc

Dang v6 dinh hinh cé mau trang duc, néu,
vang, xam ... do lan cdc tap chat.

Trong cong nghiép, ky thudt, xay dung, my thuat..., thach cao dwoc su
dung kha pho bién:
Khoang thach cao nung & ~150°C - "thach cao khan":
CaS0O,-2H,0 — CaS0,-0,5H,0 (thach cao khan) + 1,5H,0 (dw&i dang hoi).



Nghién Thach cao khan thanh bdt, tron véi nwéc > viva thach cao.
p6 khuon, dgi ninh két:
- thay héa lai 1a CaS0,.2H,0 + mét phan chwa thiy hoa
(CaS0,.0,5H,0) nhan dwoc san pham thach cao mau trang c6 cwdng do
va dé on dinh nhat dinh

Thach cao dwoc s&r dung pho bién trong

- Xay dwng: tran, vach, gachchi tiét trang tri...
- Tao hinh: lam khudn, twong, g6m st...

- Cobng nghé duc: duc dong, nhua...

- Cac vat liéu x6p dé loc nwdc...

- Y té: bt bd, khudn dé ché tao chi gid, nha khoa



THACH CAO NHA KHOA
Gigi thieu chung

Thach cao dung trong nha khoa dugc diéu ché tir calcium sulfate
dihydrat (CaSO,.2H,0) gan nhu tinh khiét , Thach cao la chat duoc su
dung rat pho bién trong nha khoa, thuwdng goi la plaster hay stone.

Cong thirc hoa hoc: CaS0,.1/2 H,0 (Hemihydrat Sulfat Calcium)

Thach cao nha khoa c6é dang bot. Co hai loai thach cao nha khoa &ng voi
hai mic d6 tinh thé hod khac nhau:

- Hemihydrat a.: thach cao cirng, dung d6 mau trong labo.

- Hemihydrat B: thach cao Idy dau, s& dung trén |am sang.




Diéu ché

Qua trinh diéu ché thach cao nha khoa t thach cao thién nhién:
khir b&t mot phan nwéde & nhiét d6 110-130°C

110-130°C
CasS0,.2H,0 - - CaS0,.1/2 H,0O + 3/2 H,0
Dihydrat sulfat calcium Hemihydrat sulfat calcium

Néu tiép tuc kh&r nwédc ciia Hemihydrat sulfat calcium:

130-200°C >200°C
CaSO0,.1/2 H,O - . CaSO, - CaS0,
Hemihydrat sulfat calcium  Anhydric B sulfat calcium Anhydric o sulfat calcium
(hexagonal anhydric) (orthorhobic anhydric)

c6 thé tai hap thu nwéc kho tai hap thu nudc



Pé cé hemihydrat B (th/c 18y dau): khir nudc
thach cao thién nhién trong khong khi & nhiét do
110-130°C, lam ngudi, sau d6 nghién nho.

Pé cé hemihydrat a (th/c d6 mau): khir
nudc thach cao thién nhién ¢ 110-130°C trong
diéu kién:
 Dudiap luc cua hoi nuwédc (autoclave), hoac
e (Co6 Sodium succinate 0,5%

Fig 4-4 Particles of high-strength stone. (Original magnifica-
tion x400.)

Ca hai dang hemihydrat o va hemihydrat 3 déu cé kha nang két hop véi nuwdc
dé tao lai dang dihydrat s&r dung trong nha khoa.



Dac diém cau truc

Cac tinh chat vat ly khac nhau gitra hai dang  va o |a do su khac biét cua
cau truc tinh thé, kich thudc tinh thé va bé mat tinh thé...

Hemihydrat B: thé tu tdp dang soi cac tinh thé
nhd min, 16 rd, hinh thé khéng dong nhat

Fig 4-2 Particles of plaster. (Oriainal maanification x400.)

Hemihydrat o: tinh thé
Fig 4-3 Crystals of wet-calcined gypsum dang que hay Iéng trl_l, h\lnh

plaster before grinding. (Scanning electron

Fig 4-4 Particles of high-strength stone. (Original magnifica-

tion X400.) micrograph, original magnification x3,000.) thé d\(’:\)ng n hé,t Vé déy dé C



Khi cho hemihydrat o hoac hemihydrat B két hop vai nudc:
phan (ng dién ra theo chiéu nguwoc lai (chiéu két hop vdi nuwdc).

CaS0O,.2H,0 - CaS0O,.1/2 H,0O + 3/2 H,0
Dihydrat sulfat calcium Hemihydrat sulfat calcium

San pham tao thanh tir hemihydrat o c&rng hon va cé dd bén cao hon so vdi
san pham tlr hemihydrat B3, do:

Hemihydrat o can mot lwgng nuwdce it hon so véi hemihydrat B. (hemihydrat
B 16 ro, x6p va khdng ddng nhat nén can nhiéu nuéc hon dé tron)



Lwong nwdc can thiét dé tron
Lwong nwdc can thiét dé tron cang it, chat lwong thach cao cang cao.

Lwong nwdc dé tron phu thudc vao:
e Pac diém ciu truc tinh thé
(th/c 18y ddu Hemihydrat B can nhiéu hon Th/c d6 mau Hemihydrat o)
e Kich thudc hat bot va tong dién tich bé mat (kich thwdc cang nhé
- tong dién tich bé mat I&n lam gidm lwong nwdc can thiét)
e S&r dung chat cé hoat tinh bé mat (nhwa Arabic, nhya chanh com)
lam giam lwong nwéc



Hién twong dong

1- Phan &ng hoa hoc :
CaS0,.1/2 H,0 +3/2 H,0 - CaS0,.2 H,0 +Q

Pay 1a phdn &ng cdng nudc cla hemihydrat sulfat calcium dé tao
dihydrat sulfat calcium, la phan &*ng toa nhiét.

Luvong nhiét toa ra twong duong luvong nhiét da sir dung trong qua
trinh nung.



2- ba gia thuyét giai thich qua trinh phan &ng dong cirng

Thuyét keo (colloidal theory): khi tron véi nwédc, hemihydrate chuyén
thanh trang thai keo thong qua co’ ché sol-gel. Trong trang thai sol, cac phan
tlr hemihydrate hdp thu nwédc dé thanh dihydrate, do d6 chuyén thanh
trang thai hoat déng. Khi lwgng nwdc bi can, khdi vat liéu chuyén thanh
trang thai gel dac cing

Thuyét hydrat hda (hydration theory - ngdm nwdéc) cho rang cac phan ti
thach cao tai ngdm nwdc thdong qua lién két hydro véi cdc nhédm sulfate dé
vat lieu cing

Thuyét dwoc chap nhan nhiéu nhat |a thuyét hoa tan-két tda



Th UYét h(\)a ta n‘két tua Dissolution-precipitation theory

1. hemihydrat khi tron v&i nwdc sé tao moét dung dich huyén phu, trong do,
nudc co thé hoat dong

2. Dung dich hemihydrat ti€p tuc tan cho dén dat m&c dung dich bdo hoa
Ca?* va (SOa4)%".

3. Dung dich b3o hoa hemihydrate la qua b3o hoa doéi v&i sy hoa tan
dihydrat; lic nay, dién ra két tua dihydrate

4. Khi dihydrat két tda, hemihydrat ti€p tuc hoa tan. Qua trinh tiép dién cho

dén khi hoac la tinh thé mdi dwoc tao thanh hoac cac tinh thé da cé 16n Ién

cho dén khi khéng c6 thém dihydrate cé thé két tda-hét dung dich .

Qua trinh nay cé thé dién ra vi d6 hoa tan trong nwdc cla hemihydrate 4 Ian

l&n hon dihydrate & nhiét d6 trong phong



Thoi gian déng cing

La thoi gian bat dau tron thach cao va nudc dén khi thach cao dong cirng.

Thoi gian dong cing tuy thudc vao loai thach cao, cdn dwoc chon phu
hop voi muc dich sir dung

Thach cao d6 mau cé thoi gian ddng clirng khoang 30 phut.

Thoi gian dong cirng gdm nhiéu giai doan:
Thoi gian trén: thoi gian tir [Uc cho bdt vao nwdc dén khi trén xong.

e Trdén thach cao bang may: khodng 20 — 30 gy

* Tron bang tay khoang 1 phat dé cé duoc hon hop min déng nhat.
Thoi gian lam viéc: thdi gian ma hon hop duy tri d6 dac dé cé thé s dung
thuan lgi, c6 thé hoan thanh mot hay nhiéu cong viéc (d6 mau, d6 mau du
trit, lam sach dung cu trudc khi thach cao dong lai).

* Thoigian lam viéc thuong khoang 3 phut



Kiém soat thoi gian dong

Cac nha san xuat kiém soat thoi gian déng cirng theo:

1. D6 hoa tan cia hemihydrate: néu dé hoa tan cia hemihydrat tang |én thi
sy qua bdo hoa cda sulfat calcium nhiéu hon va vi thé toc do lang dong
cla cac tinh thé tang |én

2. SO lwgng trung tdm tinh thé hoa: s6 lwgng trung tdm tinh thé hoa cang
nhiéu thi sy tao thanh tinh thé thach cao cang nhanh va hon hop cang mau
cung

3. Téc d6 1&n 1én cda tinh thé nhanh hay chidm, thoi gian déng sé nhanh
lén hay cham lai.



Kiém soat thoi gian dong
Nguoi st dung cd thé thay doi thoi gian dong:

1. Thay d6i Ty |é nwdc:bot
Lwong nudc khi tron cang nhiéu thi mat dé phan tl trén don vi thé
tich cang giam = thoi gian dong bi kéo dai

2. Cach trén: trong gidi han cho phép, tron cang lau va téc dd tron
cang nhanh thi thoi gian dong cang giam.

Mot s6 tinh thé thach cao dwogc hinh thanh 18p tire khi trén thach cao
vai nudce. Khi trén nhanh va manh = cac tinh thé nay bi phd v& va phén
tan khap hon hop = hinh thanh nhiéu trung tdm tinh thé hda.



Anh hwdng cla ty [& nwdc:bot va thei gian tron 1én
th&i gian déng cua thach cao

Ty |1é nwdc:bot Tho'i gian tron Tho'i gian dong
(phut) (phut)

0,45 0,5 5,25
0,45 1,0 3,25
0,60 1,0 7,25
0,60 2,0 4,50
0,80 1,0 10,50
0,80 2,0 7,75

0180 3)0 5,75



Chat gia toc, giam toc

* Mudi an (Sodium chloride - NaCl) la chat gia toc v&i nong dd khoang 2%,
e Sodium sulfate cé hiéu qua gia toc tdi da @ ndng d6 khoang 3,4%,
O nbéng do cao hon nita, cd hai chuyén thanh chat gidm toc.

e BO&t thach cao (calcium sulfate dihydrat) thic day phan &rng déng
e Chat giam toc thuong dung nhat |13 Potassium sulfate & nong do > 2% .
Khi thém chat gia toc hay giam toc déu lam giam dd bén wdt va khod cua

thach cao, do thém muodi lam chat pha tron va lam giam su két dinh giira
cac tinh thé.



TINH CHAT

Anh hwdng viéc lam kho 1én d6 bén nén cua thach cao

Thoi gian lam kho Trong lwong mat

(810} MPa psi (%)




Anh hudng cla ty 1& nudc:bot va thoi gian tron
lén d6 bén nén cla thach cao

Ty l1é nwéc:bot Theoi gian tron Do bén nén
(phut)

0,45 0,5
0,45 1,0
0,60 1,0
0,60 2,0
0,80 1,0




CAC SAN PHAM THACH CAO NHA KHOA

 Khong co mot loai thach cao nao dung cho moi muc dich

e Viéc lya chon san pham thach cao tuy thudc vao &ng dung va cac tinh
chat vat ly can thiét cho viéc st dung chuyén biét.

* Theo phén loai tiéu chuan s 25 ctdia ADA, cé nam loai thach cao



Thach cao lay dau (loai I)

Thach cao nha khoa cé thém cac chat hiéu chinh thoi gian déng va do
gian no khi dong.

Hién nay, thach cao it dwoc st dung dé |ay dau, chd yéu chi dé 1ay dau
sau cung ham mat rang toan bo.

Cac chat 1y ddu Hydrocolloid va cao su ldy ddu dugc dung pho bién.

Thach cao d6 mau (loai Il)

Hién nay thach cao d6 mau loai Il dwoc st dung chl yéu dé dé mau lam
ham gia trong treong hop khdng can dé chinh xac va dé clirng cao

Trén thi trwdng cd mau trang tu nhién, khac vdi thach cao clrng thuong
co mau



Thach cao cirng (loai lll)

Thach cao loai Ill cé d6 bén nén tdi thiéu sau 1 gid la 20,7 Mpa (3000
psi), nhung khong vuot qua 34,5 Mpa (5000 psi). Loai nay c6 d0 cirng vura
dd, dwoc danh dé tao mau cho ham toan ham khit sat véi moé mém.

Thach cao cirng, d6 bén cao (loai V)

Thach cao d6 die: bén, cirng va gidn nd toi thiéu.

Pé c6é duoc nhirng tinh chat nay, hemihydrat o dang “dam dac” (densite)
duoc s dung nhwng hon hop khéng dac qua mirc.

Do cirng bé mat khi kho trung binh cta thach cao loai IV (“die stone”):

~ 92 (d6 cirng Rockwell) so vai loai lll [a 82.



Thach cao cirng, d6 bén cao, dd gian né cao (loai V)

Loai sdn pham thach cao khd mdi, c6 d6 bén nén cao hon cda thach
cao loai IV do c6 kha nang tron vadi ty |é nudc:bot thap hon.

Po gidn n& khi déng cao hon (tr 0,10% |én 0,30%), dé phu hop vdi mot
s& hop kim mdi, nhuw hop kim kim loai thuwong, cé dd co I&n hon so vdi cac
hop kim kim loai quy. Vi thé thach cao cé d6 gian n& cao dwoc dung dé
die dé& bu cho dd co khi hop kim déng cing.

Thach cao tong hop

Hién chua pho bién; Cé thé ché tao thach cao Hemihydrat o va B tir
nhirng san pham phu hay phé thai khi sdn xuat acid phosphoric. Cac san
pham tong hop thudng dat tién hon so vai ché tao tr thach cao thién
nhién, nhung khi ching dwoc ché tao dung thi sé cd tinh chat twong
dwong hay cao hon so vdi san pham tir thach cao thién nhién.




Mot so thach cao chuyén biét

1. Khi |én gid khép, can thach cao nhanh déng

Vat liéu dwoc dung la thach cao gan, ching dong nhanh va cé dd gian
n& khi dong thap, dd bén thap dé cé thé dé got chinh va tdch mau ham ra
khoi tdm 1én mau ham.

2. Thach cao trang dung trong chinh hinh:

Co thé ddnh bdng



Bao quan thach cao

1. Mau thach cao nhay cam vd&i thay d6i d6 4m mdi trwdng: bé mat cing
cla mau thach cao cd thé thay ddi theo do am khdng khi. Bé mat cla thach cao
tron long bi anh hwang nhiéu hon so véi thach cao trén ty 1&é nudce:bot thap.

2. Hemihydrate cé thé hut hoi nudc cd san trong khéng khi. NEu do6 am
twong déi vwot qua 70% thach cao sé thdm hut di lwvong hoi nwdc dé bat dau
phan rng dong.

Biéu hién dau tién clha thach cao bj hong |a thai gian déng gidam.

Néu hién tuwgng hut &m nay tiép tuc, nhiéu tinh thé thach cao dihydrate
dwoc hinh thanh hon cho dén khi bao boc toan bd khéi tinh thé hemihydrate

—>thoi gian dong bi kéo dai bat thuong.

Thach cao can duoc lwu gitr noi kho rdo trong hép kim loai kin,

Dung dung cu khé dé xuc thach cao.





