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Linh vye k§ thuit dwoe dé cap
Sang ché d& cap dén san pham co thanh phan chinh 13 canxi sulfat, cu thé 1a san
phidm c6 thanh phén chinh 1a canxi sulfat c6 do bén chdéng chay duoc cai thién, va

phuong phap san xudt san phim nay.

Tinh trang k§ thuét cia sang ché

Céac cu kién duc sin dugc lam tir canxi sulfat 1a dd duoc biét dén rong rai dé su
dung trong nganh xay dung. Céac san phim nay c6 thé bao gdm tdm thach cao, panen
véach ngan, gach Op tran nha va tim cbt soi.

Trong nhiéu Ung dung clia cic sin pham nay, vi du, tao ra cac 16p phu cho
giéng thang méy hodc cac phong chira dit liéu c6 gia tri, can c6 cac san phdm co thanh
phé“m chinh la canxi sulfat dap ung hodc vugt qua cédc tiéu chuin quy dinh vé do bén
chéng chay. Trong trudng hop bat ky, d6 bén chéng chay cuia cac ciu kién xay dung
can duoc cai thién.

Viéc st dung cac chét phy gia nhom va/hoic silicat dé cai thién do bén chong
chay cua san pham c6 thanh phan chinh la canxi sulfat la da biét, nhu duge mo ta, vi
du trong cic tai lidu sang ché sb: US4647486, US3376147, US7776170, US4664707,
W09946215 va US4564544.

Quy trinh san xudt cic san pham co thanh phén chinh 1a canxi sulfat nhu tdm
thach cao thudong bao gém cac budce: dinh lugng hat thach cao nung, tron cac hat nay
v6i nude va 6 thé cho thém céc chat phu gia khac, va dé cho hdn hop nay dong ctmg
sao cho thu dugc hinh dang mong mudn cia san pham. Thach cao nung (con duge goi
1a stuco) chira cac hop chét canxi sulfat c6 ham lugng nuée lién két thap (so v6i canxi
sulfat dihydrat). Cac hop chét canxi sulfat nay co thé bao gdm, vi du, canxi sulfat nira
hydrat va canxi sulfat anhydrit.

Canxi sulfat dang nira hydrat dugc phan loai thanh hai dang co ban la alpha-nua
hydrat va beta-nira hydrat. Dang beta-nira hydrat (vita ) thudng duoc tao ra bang cach
nung néng thach cao trong diéu kién khi quyén dé loai bo hét hoi am va nudce duoc két

hop vé mat héa hoc bét ky dé tao ra céac tinh thé kho, sau dé céac tinh thé nay duoc
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nghién thanh bot min. Dang alpha-nira hydrat (vira o) thuong dugc tao ra bang cach
nung néng thach cao trong diéu kién gia ap dé loai bo nude da két hop trong do.
Bude dé cho hdn hop dong ctng thuong 1a bude dé cho cac hat thach cao nung

hydrat hoa dé ching tao thanh thach cao (canxi sulfat dihydrat).

Ban chit k§ thuit cia sang ché

Muc dich cta sang ché 1a d& xudt san pham c6 thanh phan chinh la canxi sulfat
chira cac chét phu gia phosphat va phuong phép san xuét c6 thanh phan chinh la canxi
sulfat nay c6 do bén chdng chay gia ting. Cu thé, theo khia canh thtr nhét, sang ché dé
xudt phuong phap san xuét san pham c6 thanh phin chinh 13 canxi sulfat c6 do bén
chdng chay gia ting, phuwong phép nay bao gbm cac budc:

tron stuco va nudc dé tao ra vira stuco;

bd sung dung dich nude cua chat phu gia phosphat vao vita stuco, chét phu gia
phosphat nay chiém bang hoac 16n hon 2% trong lugng kho cia vita stuco, chét phu
gia phosphat chtra orthophosphat; va

dé cho vira stuco hydrat hoa va dong cung trong khi chét phu gia phosphat van
trong dung dich nudc, do d6 dung dich nudce con lai tao ra tinh chdng chay bang céch
lam cham su khir nude cua san phim co thanh phan chinh 14 canxi sulfat.

Theo khia canh thtr hai, sang ché d& xuit puong phép sin xudt san pham co
thanh phan chinh 13 canxi sulfat c6 do bén chdng chay gia ting, phuong phip nay bao
gdm céc budc:

tron stuco va nudce dé tao ra vira stuco;

bd sung it nhit mot phosphat vao vita stuco, phosphat nay chiém bang hoac lén
hon 2% trong luwgng kho cta vita stuco, phosphat nay dugc chon tir nhém chi bao gom
nhom phosphat, nhom dihydro phosphat, diamoni hydrophosphat, amoni nhom
phosphat, amoni dihydro phosphat, kali nhdm phosphat va natri nhém phosphat; va

dé cho vita stuco hydrat hoa va dong cing dé tao ra san phdm co6 thanh phan

chinh 1a canxi sulfat da dong cung.

M3 ta chi tiét sang ché
Theo khia canh thir nhét, sang ché dé cap dén phuong phap san xuét san pham

¢6 thanh phan chinh 13 canxi sulfat c6 do bén chéng chdy gia ting, phuong phap nay
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bao gdm céc budc:

tron stuco va nude dé tao ra vira stuco;

bd sung dung dich nudc ctia chit phu gia phosphat vao vita stuco, chat phu gia
phosphat céu thanh 2% hoac 16n hon trong lugng khd cua vita stuco, chat phu gia
phosphat chtra orthophosphat; va

dé cho vira stuco hydrat héa va déng ctng trong khi chat phu gia phosphat vén
trong dung dich nudc, do do dung dich nugc con lai cung cép tinh chdng chay bang
cach lam cham su khir nuéc ctuia san phém ¢6 thanh phén chinh la canxi sulfat.

Vita stuco c¢6 thé chtra canxi sulfat nira hydrat va cac hop chat canxi sulfat khac
¢6 ham luong nude lién két thap hon so véi canxi sulfat dihydrat (vi du, canxi sulfat
anhydrit). Vi du, vita stuco c6 thé chwra vita o va/hodc vita f.

Thong thuong, vita stuco duoc dé dong cung theo hinh dang cua tam, vi du,
tuong phu.

Chét phu gia phosphat c6 thé duge tron véi vita stuco trude hogce sau khi cho
thém nudec.

Chét phu gia phosphat c6 thé mudi hodc axit, va co thé 1 orthophosphat hoac
polyphosphat. Tét hon, néu chét phu gia phosphat 1a hop chét phosphat héa tri hai
hodc hoa tri ba, nghia 1a hop chét chira hai hodc ba don vi axit phosphoric (trong
truong hop 1a axit) hodc hai hodc ba don vi phosphat (trong truong hop mudi 1a mudi).

Tuy nhién, theo mdt phuong 4n, chit phu gia phosphat c6 thé 13 axit chtra it hon
hai don vi axit phosphoric hodc mudi chira it hon hai don vi phosphat. Nghia Ia, chét
phu gia phosphat c6 thé 1a axit chura mot don vi axit phosphoric hodc mudi chira mot
don vi phosphat.

Trong trudng hop chat phu gia phosphat 1a mudi chtra hai hodc nhiéu don vi
phosphat, tot hon néu chit phu gia phosphat hau nhu khong tan trong nuéc.

Thong thuong, chat phu gia phosphat 1a mot trong s6 cac chat phu gia sau day:
natri phosphat, kali phosphat, lithi phosphat, canxi phosphat (vi du, canxi
pyrophosphat, monetit, hodc brusit (canxi phosphat dihydrat)), magie phosphat, magie
phosphat diaxit trihydrat, magie phosphat hydrat, k€ém phosphat, nhom phosphat,
diamoni hydrophosphat, amoni dihydrophosphat, amoni magie phosphat, amoni nhom
phosphat, amoni polyphosphat, kali nhdm phosphat, natri nhom phosphat, nhom
metaphosphat, ddng hydroxit phosphat, hozc bo phosphat. Tt hon, néu chét phu gia
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phosphat chra nhom, vi du, n6 co thé 14 nhom phosphat, kali nhom phosphat, nhom
metaphosphat hodc natri nhom phosphat. Cac chét phu gia phosphat dugc wu tién khac
bao gdm diamoni hydrophosphat, amoni polyphosphat va amoni dihydrophosphat. Tt
nhét néu chit phu gia phosphat 14 nhom phosphat, diamoni hydrophosphat, amoni
nhém phosphat, amoni polyphosphat, hodc amoni dihydrophosphat.

Tuy nhién, theo mot sé phuong an, tdt hon néu chét phu gia phosphat khong la
hop chat nhom phosphat. Trong trudng hop nay, thudt ngr “nhdm phosphat” bao gbm
céc hop chit theo hé sd ty lugng va hop chét khong theo hé sé ty lugng ctia nhom
phosphat, cling nhu cac hop chit nhom phosphat chira ion hydro. Thuat ngt nay khong
bao gdm cac chét phu gia phosphat chita cdc ion khong phai ion nhém, ion phosphat
hodc ion hydro.

Da phat hién dugc rang viéc cho thém chét phu gia phosphat vao hdn hgp cia
vita stuco va nuée lam cho san phdm c6 thanh phan chinh 1a canxi sulfat (vi du, san
phém thach cao nhu tdm 6p tuong hodc panen trn nha) c6 do bén chéng chay dugc
c4i thién. Do bén chéng chdy dugce cai thién nay duge cho la do kich thude cua cic ion
sulfat va phosphat twong ty nhau. Sy twong tu vé kich thudc ion nay co thé cho phép
tao ra cac hop chét tuong dbi bén khi dién ra sy khuéch tan ion & nhiét do cao véi su
cO mat cua lua. Piéu ndy dugc cho la do khi nhiét d§ cao, cac ion sulfat khuéch tan ra
xa céc ion canxi trong hop chit canxi sulfat, cac ion phosphat ion nay c6 thé thay thé
céc ion sulfat ma khong gdy ra su thay ddi déng ké trong céu triic ctia hop chét canxi.
Do d6, su c6 mat clia cac ion phosphat co thé gitp tranh duge viéc dua cac ing sut
bén trong vao hop chit canxi, va gitip gilt dugc tinh toan ven co hoc cla san pham.

Do san phidm c6 thanh phan chinh 1 canxi sulfat ¢6 kha nang giit dugc tinh
toan ven co hoc cua nd ¢ nhiét do cao tdt hon, nhu & 750°C, luong nguyén liéu can
thiét cho san pham tim thach cao ching han c6 thé dugc giam di. Su giam nguyén liéu
nay c6 thé dat dugc, vi du bang cach lam giam trong luong cia tdm nay hodc do day
(compa do do day) cua no. V

Chét phu gia phosphat ¢ thé duoc cung cdp ¢ dang dung dich nudc chira mudi
phosphat. Trong truong hop nay, mot s6 chét phu gia phosphat dugc cho 1a co thé van
con lai trong dung dich long sau khi dong cting vita stuco, va dung dich 16ng nay co
thé lam cham qud trinh loai nudc cla san pham c6 thanh phan chinh la canxi sulfat, vi

thé trong khi chdy (hodc tinh hudng nhiét do cao khac), su co ngét cua san pham c6 thé
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duoc 1am cham lai cho dén khi dat dén nhiét do cao hon.

Theo mot phuong an dugc uu tién, chit phu gia phosphat c6 thé hau nhu khong
tan trong nude, vi du, chit phu gia nay c6 thé 1a monetit, brusit, dong hydroxit
phosphat, bo phosphat, magie phosphat, canxi pyrophosphat, nhdm metaphosphat,
hoac amoni polyphosphat. Trong trudong hop nay, chét phu gia phosphat duogc cho la
khong anh huong hoac anh hudng khong dang ké dén phan mg dong ctng vita stuco.
Vi du, chit phu gia phosphat co thé dugc tao ra bang phan tng trung hoa nhom
phosphat, vi du dén do6 pH=6 bang cach sir dung, vi du, canxi hydroxit hodc chat kiém
thich hop khac. Tuong tu, theo mot s6 phuong 4n duoc wu tién, chét phu gia phosphat
¢6 thé duoc tao ra biang phan tmg trung hoa nhom phosphat, vi du, dén do pH=7 bang
cach s dung, vi duy, amoni hydroxit.

Trong mét sé truong hop, t8t hon néu chat phu gia phosphat ¢ do pH>5,0, t6t
hon nita néu do pH>5,5, t6t nhét néu do pH>6,0. Viéc kiém soat do pH cua chét phu
gia nay co thé gitip lam han ché su axit hoa vira stuco. Su axit hoa huyén phu dac dugc
cho 1a ¢6 thé 1am cho CO, duoc giai phong ra khoi céc tap chét canxi cacbonat va/hodc
magie cacbonat bat ky c6 mat trong huyén phu dic nay. Su giai phong CO, nay co thé
lam cho khoé kiém soat ty trong ctia san pham c6 thanh phan chinh 1a canxi sulfat.

Trong mot sb truong hop, amoni polyphosphat 1a dugc vu tién, do hop chat nay
c¢6 hiéu qua cao trong viéc lam chdm qua trinh co ngét cia thach cao ¢ nhi¢t do cao,
trong khi c6 hiéu qua kiém soat duge céc dic tinh dong cimg cua huyén phu dac (tic
1a hop chit nay duoc coi 1a ¢6 tac dung xuc tién sy hinh thanh nhan va do d6 lam giam
thoi gian hydrat hoa).

Trong trudong hop chit phu gia phosphat 1a nhom phosphat, chét nay duoc cho
1a tao ra gel vo dinh hinh bao phu cac hat canxi sulfat (vi du, thach cao), khi vira stuco
dong ctrng.

Céc chat phu gia nhdm phosphat cling duge cho 1a ¢6 thé lam giam muc do co
ngdt ctia san pham c6 thanh phan chinh 14 canxi sulfat & nhiét do cao, c6 thé 1a do tac
dung 1am hang rao nhiét dé lam cham qué trinh dehydrat hoa cta canxi sulfat. Ngoai
ra, nhdm phosphat co6 thé gitp canxi sulfat gin két v6i nhau trong giai doan chay ban
dau néu su loai nuéc dién ra. Nhom phosphat con duge cho 1a ¢6 do 6n dinh tbt & nhiét
do cao.

Noi chung, nhom phosphat dugc cho 1a ¢ do bén hoéa hoc tot & nhiét do cao, do
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bén chiu nhiét do cao, do bén mai mon, stc chéng va dap-nhiét, va céac dic tinh cach
nhiét, cling nhu tinh trong hgp héa hoc voi céc thanh phan tiy ¥ clia cac san pham co
thanh phén chinh 1a canxi sulfat, nhu cac kim loai, nhom oxit va silic oxit.

Thong thuong, trong trudong hop chat phu gia phosphat 12 nhém phosphat, chat
phu gia phosphat nay duogc cung cap dudi dang Al(H,PO,); (nhom dihydrophosphat).

Thong thudng, chit phu gia phosphat duge bd sung vao vira stuco véi luong
nim trong khoang tir 0,5 dén 30% trong lugng, so v6i trong lugng kho cia huyén phu
ddc. Tt hon, néu chit phu gia phosphat duoc bd sung vao vira stuco véi lwong nam
trong khoang tur 1 dén 15% trong luong, so véi trong lugng kho cua huyén phu dac.
Tét hon nita néu chat phu gia phosphat dugc bd sung vao vita stuco voi lugng nam
trong khoang tur 1,5 dén 10% trong lugng, so véi trong lugng kho cia huyén phu dic.

Thong thuong, luong chét phu gia phosphat it nhét 1a 2% trong luong so voéi
trong luwong kho ctia huyén phu dic, t6t hon néu it nhat 1a 3% trong luong, tot nhit néu
it nhét 1a 3,5% trong luong.

Thong thuong, trong truong hop chat phu gia phosphat 1a nhom phosphat, cac
ion A’ va H,PO, ¢ mat trong huyén phu ddc voi ty 1€ mol la 3 ion H,PO,7/1 ion
N Trong truong hop céac ion H,PO,” va A" ¢6 mat véi ty 1¢ khong theo hé sd ty

luong, duoc wu tién ndu co it hon 3 ion H,PO,/1 ion AL,

Theo phuong an dugc uu tién it hon, axit phosphoric va nhom co6 thé duoc bod
sung riéng ré€ vao huyén phu dic.

Khi chét phu gia phosphat 1a nhdm phosphat, chét nay dugc cho 1a phan tng
véi canxi sulfat & nhiét dd cao (vi du, nhiét do 1000°C) dé tao ra CagAl(PO,); va
AIPO,. Céc hop chit nay co thé c6 mit dusi dang mang lugi cac tinh thé nho. O nhiét
d6 thap hon (vi du, trong khoang nhiét do tir 150 dén 500°C), nhom phosphat dugc
cho 14 tao ra chit két dinh vo dinh hinh.

D3 phat hién duoc ring viée cho thém cac chét phu gia phosphat c¢6 xu huéng
lam ting thoi gian dong cung vita stuco, nghia la can thoi gian dé chat nay hydrat hoa
dé tao ra thach cao. Pic biét 1a trong truong hop chat phu gia phosphat duoc cung cap
¢ dang dung dich nude va/hodc khi chit phu gia phosphat 1a nhom phosphat. Do do,
ndi chung 1a phuong phap theo khia canh thir nhét cua sang ché con bao gdm bude bo
sung chit xdic tic vao vita stuco.

Chét xtc tac ¢6 thé 14, vi du, thach cao méi nghién co bd sung thém chét phu
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gia 14 chét hoat dong bé mit hodc duong. Céc chét xtc tac nay co thé bao gdm khoang
vat dd nghién NANSA (Ground Mineral NANSA: GMN), chét xtic tac bén nhiét (heat
resistant accelerator: HRA), va chét xuc tac duogc nghién bi (ball milled accelerator:
BMA). Theo cach khac, chit xtc tic co thé 1a chat phu gia héa hoc nhu nhom sulfat,
kém sulfat, hodc kali sulfat. Trong mot s& truong hop, hdn hop céc chét xuc tac co thé
dugc str dung, vi du, hdn hop cia GMN véi chét xtc tac sulfat. Theo mot phuong én
khéc, ¢ thé sir dung siéu am dé xuc tién tbc do dong cing vita stuco, vi dy, nhu dugc
mo t& trong Cong bd don yéu cau cAp patent My s6 US 2010/0136259

Pa bit ngo phat hién duogc réng 6 thé can ty & chét xuc tac cao dé dat duogc su
dong cing cua vita stuco trong thang thoi gian thuc té. Do do, chit xuc tac thuong
duoc bd sung vio vita stuco véi lugng nim trong khoang tir 0,01 dén 5% trong lugng,
t6t hon 1a tir 1 dén 5% trong lugng, tot hon nita 14 tlr 2 dén 5% trong luong.

Chét xtic tac thuong dugce bd sung vao vita stuco trong mdy tron trong do vira
stuco va nude duoc tron 1an. Tuy nhién, chat xtc tac c6 thé dugc bo sung phia sau may
trdn, vi du & ctra ra cia may tron.

Theo céch khéac, d& bd sung chit phu gia phosphat vao vita stuco, sang ché co
thé dé xuét phuong phéap dua cac chét phu gia phosphat, & muc do thong thuong, vao
san pham c6 thanh phén chinh 13 canxi sulfat bang cach lam uét sén pham c6 thanh
phan chinh 13 canxi sulfat da dong cimg bang dung dich chtra cc ion phosphat.

Do d6, theo khia canh tht hai, Theo khia canh thir hai cta sang ché, sang ché dé
xudt puong phép san xuit san pham c6 thanh phan chinh 1a canxi sulfat c6 do bén
chdng chdy gia ting, phuong phép bao gbm cac budc:

trOn vira stuco va nudc dé tao ra vira stuco;

thém it nhat mot phosphat vao vita stuco, phosphat cau thanh 2% hoac 16n hon
trong luong khd cua vita stuco, phosphat dugc chon tir nhom gdbm c6 nhom phosphat,
nhom dihydro phosphat, diamoni hydrophosphat, amoni nhdém phosphat, amoni
dihydro phosphat, kali nhdm phosphat, va natri nhdm phosphat; va

dé cho vira stuco hydrat héa va dong cimg dé tao ra san phim co thanh phan
chinh la canxi sulfat da dong cliing.

Phuong phap nay can chét phu gia phosphat c¢6 kha ning hoa tan, thudng 12 tan
trong nude. Noi chung, cac chét phu gia phosphat c6 cation héa tri mot co thé duoc su

dung dé tao ra dung dich nudc thich hgp. Cac hop chét phosphat nay bao gbm lithi
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phosphat, natri phosphat, va kali phosphat. Diamoni hydrophosphat va amoni
dihydrophosphat cling c6 thé thich hop, cling nhu cac hop chat phosphat c6 tinh axit
nhu canxi dihydrophosphat monohydrat va nhom phosphat. Cac mudi kép nhu amoni
magie phosphat, natri nhdm phosphat va amoni nhom phosphat cling c6 thé thich hop
trong linh vuc nay.

Céc chat phu gia phosphat sau day cling c6 thé thich hop, nhung duge uu tién it
hon: canxi phosphat (vi du, canxi pyrophosphat, monetit, hodc brusit (canxi phosphat
dihydrat)), magie phosphat, magie phosphat diaxit trihydrat, magie phosphat hydrat,
kém phosphat, kali nhdm phosphat, nhom metaphosphat, ddng hydroxit phosphat,
hoédc bo phosphat. Chét phu gia phosphat c6 thé 1a mudi hoic axit.

Thong thudng, chét phu gia phosphat khong 1a hop chit nhom phosphat. Trong
truong hop nay, thuat ngit “nhom phosphat” bao gdm cac hop chét theo hé sb ty luong
va hop chit khong theo hé sd ty luong ctia nhom phosphat, cling nhu cac hop chat
nhdom phosphat chira ion hydro. Thuat ngit nay khong bao gdm cac chat phu gia
phosphat khong chira cac ion khong phai ion nhdm, ion phosphat hodc ion hydro.

Tuy nhién, theo mot s phuong 4n, chit phu gia phosphat c6 thé 1a nhom
phosphat. Vi du, dung dich ¢ thé 1a dung dich nu6c ctia nhom dihydrophosphat.

Chét phu gia phosphat co thé c6 cdc dau hiéu tiry ¥ khac nhu duge mo ta lién
quan dén khia canh tht nhét cua sang ché.

Tt hon, néu dung dich nay chira cdc ion amoni. Vi du, dung dich nay co thé 1a
dung dich nuéc ctia NH4H,PO,4 hodc (NH4),HPOy.

Théng thudong, bude thim w6t co thé dugc tién hanh & ap suat khong khi giam
(vi du, trong chéan khong). Tuy nhién, co thé khong can diéu kién nay dbi véi cac san
pham x6p.

Thong thuong, sau budce thAm w6t, san pham co thanh phan chinh 1a canxi
sulfat co thé duoc sdy bing cach thiét bi sy thong thuong & nhiét do trong khoang tur
30 dén 90°C, tét hon la tir 35 dén 80°C, t&t nhit 1a tir 40 dén 60°C. Trong mot s6
truong hop, bude sdy nay cé thé duoc tién hanh bing cach dwa san phdm c6 thanh
phén chinh 14 canxi sulfat trd lai thiét bi séy da duogc st dung ban dau cho bude séy
san phdm c6 thanh phan chinh 1a canxi sulfat.

Phuong phap theo khia canh tht hai cua sang ché ¢6 thé tao ra san pham co

thanh phan chinh 1a canxi sulfat chira chdt phu gia phosphat. Viéc dwa chat phu gia
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phosphat vao san phdm c6 thanh phan chinh 14 canxi sulfat dugc cho 1a 1am tang do
bén chdng chay cuia san pham nay, nhur dugc ban ludn trén day lién quan dén khia canh
thir nhét ctia sng ché.

Theo khia canh tht ba, sang ché d& xuét san pham c6 thanh phan chinh 14 canxi
sulfat c6 do bén chéng chay gia tang, chira chat phu gia phosphat.

Chét phu gia phosphat c6 thé 1a mudi hodc axit. Thong thuong, chit phu gia
phosphat la mot trong s6 cac chét phu gia sau day: natri phosphat, kali phosphat, lithi
phosphat, canxi phosphat (vi duy, canxi pyrophosphat, monetit, hodc brusit (canxi
phosphat dihydrat)), magie phosphat, magie phosphat diaxit trihydrat, magie phosphat
hydrat, kém phosphat, nhom phosphat, diamoni hydrophosphat, amoni
dihydrophosphat, amoni magie phosphat, amoni nhém phosphat, amoni polyphosphat,
kali nhom phosphat, natri nhom phosphat, nhom metaphosphat, dong hydroxit
phosphat, hoédc bo phosphat.

Thong thudng, chat phu gia phosphat khong 1a hop chat nhom phosphat. Trong
truong hop nay, thudt ngtt “nhom phosphat™ bao gbm cac hop chét theo hé sd ty lugng
va hop chit khong theo hé s6 ty luong clia nhom phosphat, cling nhu cdc hop chat
nhdm phosphat chtra ion hydro. Thuédt ngit nay khong bao gdm céc chat phu gia
phosphat chira céc ion khong phai ion nhom, ion phosphat hogc ion hydro.

Tuy nhién, theo mot s6 phuong én, chat phu gia phosphat c6 thé 1a nhom
phosphat.

Theo mdt phuong an dugc uu tién, chét phu gia phosphat chia cac ion amoni.
Vi du, chét phu gia phosphat co thé 1a hop chat NH,H,PO,, (NH,),HPO,, amoni nhom
phosphat, hodc amoni polyphosphat.

Chét phu gia phosphat c6 thé ¢6 cac dic diém thy y khac nhu duge mo ta lién
quan dén khia canh thir nhét ctia sang ché.

Viéc dua chdt phu gia phosphat vao san phim c6 thanh phan chinh 14 canxi
sulfat dugc cho 1a 1am ting do bén chéng chdy ctia san pham nay, nhu duge ban trén

day lién quan dén khia canh tht nhét cuia sang ché.

Vi du thue hién sang ché

Céc vi du thuc hién sau day dugc dua ra chi nham muc dich minh hoa.
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Vidul

Cac mau thtr thach cao hinh tru ((a) va (b)) duogc tao ra tir 140g dung dich
Al(H,PO,); 5% trong lugng va 200g vita B, dugc tron bang tay trong 10 gidy. Huyén
phu diac dugce cho thém 1,5% trong lugng khodng vat da nghién NANSA (GMN),
nghia 12 GMN chiém 1,5% trong lugng so v6i trong lugng kho cia vira. Huyén phu
dic nay dugc dé dong cimg va sdy & nhiét do 40°C dé thu dugc cic mu dung dé do do

nd. Thoi gian dong cung cling dugc xac dinh.

Vidu?2

Céac mau thtr thach cao hinh tru ((a) va (b)) duoc tao ra tr 140g dung dich
Al(H,POy)3 2,5% trong lugng va 200g vita B, duoc tron 1an trong thoi gian 10 gidy
trong may tron thuc phém. Dung dich Al(H,POy4); duoc bd sung thém Ca(OH), véi
lwong du dé 1am cho dung dich nay c¢6 do pH=6. Huyén phu dic duoc cho thém 1,5%
trong luong khodng vét da nghién NANSA (GMN), nghia 1a GMN chiém 1,5% trong
lugng so véi trong lugng kho cua vira. Huyén phu dic nay duoc dé dong climg va sdy &
nhiét do 40°C dé thu duoc mau dung dé do do ng. Thoi gian dong cting cling dugc xac

dinh.

Vidu3

Céac mau thir thach cao hinh tru dugc tao ra tr 100g nuéce va 100g vira o, dugc
tron 13n bang dao tron. Huyén phu ddc dugc cho thém 5g bot AIPO,, nghia 1a 5% trong
lugng so véi trong lugng kho cua vira. Huyén phu dic nay dugc dé dong cung va sdy &
nhiét dd 40°C dé thu duge cdc miu dung dé do @6 co ngot. Thoi gian dong cling cling
duogc xac dinh.
Vidu4

Céc mau thr thach cao hinh tru duoc tao ra tr 100g nudce va 100g vita o, duogc
tron lan béng dao tron. Huyén phu dac dugc cho thém 10g bot AIPO,, nghia 1a 10%
trong lugng so véi trong lugng kho cua vira. Huyén phu dic nay duoc dé dong cing va
sdy & nhiét do 40°C dé tao ra cac mau ding dé do do co ngét. Thoi gian dong cung
cling dugc xéac dinh.
Vidu5

Mau thir thach cao hinh tru duoc tao ra tir phuong phap dugc md ta trong Vi du

so sanh 4 dugc thim u6t bang dung dich Al(H,PO,); 5M trong nude trong chan khong
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va duoc sdy ¢ nhiét do 40°C.
Vidu6

Mau thtr thach cao hinh tru dugc tao ra tir phuong phap duge mo ta trong Vi du
so sanh 4 duogc thAm w6t béng dung dich NH4H,PO,4 0,5M trong nudc va dugc séy o
nhiét do 40°C.
Vidu7

Mau thtr thach cao hinh tru duoc tao ra tir phuong phap duge mo ta trong Vi du
so sanh 4 dugce thAm uét bang dung dich NH,H,PO, 1M trong nudc va duoc sdy &
nhiét do 40°C.
Vidu 8

Mau thtr thach cao hinh tru duoc tao ra tir phuong phap dugc mo ta trong Vi du
so sanh 4 duoc thAm w6t bing dung dich (NH,),HPO, 0,5M trong nude va duge sdy ¢
nhiét do 40°C.
Vidu9

Mau thtr thach cao hinh tru duoc tao ra tir phuong phap dugc mo ta trong Vi du
so sanh 4 dugc thdm udt béng dung dich (NH4),HPO,4 1M trong nudc va duoc séy 4]
nhiét do 40°C.
Vidu 10

Céac mau thtr thach cao hinh tru duoc tao ra tir vita o va dung dich AI(H,POy);
5M, duoc trdn 1an béng dao tron theo ty 1€ trong lugng la 1:1. Huyén phu dic nay
duoc dé dong cung va sdy ¢ nhiét do 40°C dé tao ra cac mau dung dé do do co ngot.
Thoi gian dong cliing cling dugc x4c dinh.
Vidull

Céc mau thtr thach cao hinh tru dugc tao ra tir vita o va dung dich AI(H,POy);
5M, dugc tron 1an béng dao tron vai ty 1€ trong luong 1a 1:1. Huyén phu dac dugc cho
thém 3% trong lugng GMN so véi trong lugng kho cua vira. Huyén pho nay duge dé
dong cung va sdy ¢ nhiét do 40°C dé tao ra cac mau dung dé do do co ngot. Thoi gian
dong cung cling dugce xac dinh.
Vidu 12

Huyén phu dic cia thach cao duge tao ra tor 500ml nudc ¢ nhiét do 40°C va
500¢g vira canxi sulfat B-ntra hydrat va duoc tron 1an trong 10 gidy trong thiét bi tron
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d™ Chef Classic & téc do "thdp". Huyén phu dic nay duge cho thém 12,5¢

Kenwoo
nhém metaphosphat, san pham cta Sigma-Aldrich.

Mot phan huyén ph dac duge cho vao cde polystyren c6 dung tich 150ml dugce
cach nhiét béng polyuretan. Sau do, nhiét do cua huyén phu dac dugc xac dinh ¢ cac
khoang thoi gian dinh ky bang cach str dung cdp nhiét dién loai K va cac két qua duoc
ghi lai bang céach sir dung mdy tu ghi s6 liéu. Két qua vé thoi gian hydrat hoa (nghia la
thoi gian dén khi dat nhiét do tdi da) dugc xac dinh.

Phén huyén phu ddc con lai dwoc rét vao khuodn va dé dong cimg dé thu dugc
cac mau tht thach cao hinh tru. Sau khi séy & nhiét d6 40°C, cac mau duogc phan tich

bang cach st dung dung cu do do nd.

Vidu 13

Huyén phu ddc cua thach cao va céac mau tht thach cao hinh tru dugc tao ra
bang cach str dung phuong phép theo Vi du 12, chi khac 1a sir dung lugng chét phu gia
phosphat la 12,5g canxi phosphat diaxit (san pham cua Sigma-Aldrich), chir khong
phai nhdm metaphosphat.

Vidu 14

Huyén phu dac cua thach cao va cac mau thtr thach cao hinh tru duoc tao ra
bang cach sir dung phuong phap theo Vi du 12, chi khac 1a sir dung lugng chét phu gia
phosphat 1a 12,5g canxi pyrophosphat (san pham ctia Sigma-Aldrich), chir khong phai
nhom metaphosphat.

Vidu 15

Huyén phu dac cta thach cao va céac mau thr thach cao hinh tru dugc tao ra
bang cach stir dung phuong phap theo Vi du 12, chi khac 1a str dung lugng chat phu gia
phosphat la 12,5g magie phosphat diaxit trihydrat (san pham cta Sigma-Aldrich), cht
khong phai nhom metaphosphat.
Vidul6

Huyén phu dic cua thach cao va cac mau tht thach cao hinh tru duogc tao ra
bang cach sir dung phuong phap theo Vi du 12, chi khac 1a st dung lugng chét phu gia
phosphat 1a 12,5g nhom phosphat monohydrat (sén pham ciia Sigma-Aldrich), chir
khong phai nhém metaphosphat.
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Vidul7

Huyén phu dac cta thach cao va cac mau thr thach cao hinh tru dugc tao ra
bang cach str dung phuong phap theo Vi du 12, chi khéc 1a sir dung lugng chét phu gia
phosphat 1a 12,5g canxi bis(dihydrophosphat) monohydrat (san pham cta Sigma-
Aldrich), chir khong phai nhdm metaphosphat.

Vidu 18

Huyén phu dac cua thach cao va cac mau thtr thach cao hinh tru duogc tao ra
bang cach str dung phuong phéap theo Vi du 12, chi khéc 1a st dung luong chét phu gia
phosphat 1a 12,5g nhom phosphat (AIPO,) (san pham ctia Sigma-Aldrich), chir khong
phai nhom metaphosphat.

Vidu 19

Huyén phu dac cua thach cao va cac mau thir thach cao hinh tru dugc tao ra
bang cach str dung phuong phéap theo Vi du 12, chi khac la st dung lugng chét phu gia
phosphat 1a 12,5g nhoém phosphat monohydrat (san pham ctia Sigma-Aldrich), cht
khong phai nhom metaphosphat. Truéc khi cho vao huyén phu dic, nhom phosphat

monohydrat dugc lam trung hoa dén do pH = 7 bang cach str dung amoni hydroxit.

Vidu 20

Huyén phu dic cua thach cao va cac mau thtr thach cao hinh tru duoc tao ra
bang cach str dung phuong phép theo Vi du 12, chi khac la st dung luong chat phu gia
phosphat 1a 12,5g amoni polyphosphat (silan phu, san phidm cta cong ty Polymer
Tailoring Ltd), chtt khéng phai nhdm metaphosphat.

Vidu 21

Huyén phu dac cua thach cao va céac mau thtr thach cao hinh tru duoc tao ra
bang cach sir dung phuong phép theo Vi du 12, chi khéc 1a sir dung luong chét phu gia
phosphat 1a 12,5g amoni polyphosphat (san pham cua Clariant), chr khong phai nhom
metaphosphat.
Vi du 22

Huyén phu dac cua thach cao va cac mau thtr thach cao hinh tru dugc tao ra
bing cach sir dung phuong phap theo Vi du 12, chi khéc la sir dung luong chat phu gia
phosphat la 5Sg amoni polyphosphat (san pham cta Clariant), chtr khong phai nhom
metaphosphat.
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Vi du so sanh 1

Céac mau tht thach cao hinh tru ((a) va (b)) duogc tao ra tir 140g nude va 197g
vira B, duoc tron bang tay trong 10 gidy. Huyén phu dic duoc cho thém 3g nhom oxit.
Huyén phu nay duge dé dong cung va sdy & nhiét do 40°C dé thu duoc cac mau dung

deé do do nd.

Vi du so sanh 2

Céac mau thtr thach cao hinh tru ((a) va (b)) dugc tao ra tor 140g nuéc va 197g
vita B, duge tron 1an bang tay trong 10 gidy. Huyén phu dic dugc cho thém 3g mudi
silic (microsilica). Huyén ph ndy dugc dé dong ctng va sdy & nhiét do 40°C dé thu

duoc cac mau dung dé do do nd.

Vi du so sanh 3
Cac mau thir thach cao hinh tru ((a) va (b)) duogc tao ra tir 140g nude va 200g
vira P, tron 1an bang tay trong 10 gidy. Huyén phu dic duge dé dong cung va sdy &

nhiét do 40°C dé thu duoc cac mau ding dé do do nd.

Vi du so sanh 4
Céac méu tht thach cao hinh tru dugc tao ra tir 100g nudce va 100g vira o, dugc
tron bang dao tron. Huyén phu dic duge dé dong cung va say & nhiét do 40°C dé thu

dugc cac mau dung dé do do co ngot.

Vi du so sanh 5

Huyén phu dic cua thach cao dugc tao ra tir 500ml nude ¢ nhi€t do 40°C va
500g vira canxi sulfat 3-ntra hydrat va duoc tron 1an trong 10 gidy trong thiét bi tron
Kenwood™ Chef Classic & toc do “thap’.

Mot phan huyén phu dic dugc cho vao cbe polystyren c6 dung tich 150ml dugce
cach nhiét bang polyuretan. Sau d6 nhiét do cta huyén phu dic duge xac dinh & cac
khoang thoi gian dinh ky béng cach str dung cdp nhiét dién loai K va céac két qua duoc
ghi lai bing may tu ghi s6 lidu. Cac két qua vé thoi gian dé hydrat héa (nghia la thoi
gian dén khi dat nhiét do tdi da) duge xac dinh,

Phan huyén phu ddc con lai duge rét vao khuon va dé dong cimg dé thu dugc
cdc mau thir thach cao hinh tru. Sau khi sy & nhiét do 40°C, cac mau nay duge phan

tich bﬁlng dung cu do d né.
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Vi du so sanh 6

Huyén phu dic cta thach cao dugc tao ra tir 500ml nude ¢ nhiét do 40°C va
500g vita canxi sulfat B-nira hydrat va dugc tron 1an trong 10 gidy trong may tron
Kenwood™ Chef Classic ¢ téc do ‘thap’. Huyén phu dic duge cho thém 12,5g mudi
silic.

Mot phan huyén phu dic duge cho vao cbe polystyren dung tich ¢6 150ml dugc
cach nhiét béng polyuretan. Sau do, nhiét do huyén phu ddc dugc xdc dinh ¢ céac
khoang thoi gian dinh ky bz:ing cach str dung cap nhiét dién loai K va céac két qua dugc
ghi lai bang cich st dung mdy ty ghi sd lieu. Céac két qua vé thoi gian hydrat hoa
(nghia la thoi gian dén khi dat nhiét do tbi da) dugc xac dinh.

Phan huyén phu ddc con lai duge rot vao khudn va dugc daé dong cing dé thu
dugc cac mau thtr thach cao hinh tru. Sau khi séy & nhiét d6 40°C, cac mau nay dugc

phan tich bing cach dung cu do do no.

Két qua do do co ngét

Mau thu duogc tir cac Vi du 1-2 va 12-22 va cac Vi du so sanh 1-3 va 5-6 duoc
nung néng dén 1000°C trong thiét bj do do né Netzsch véi téc dd 5°C/phut va do co
ng6t cia chung duge xéac dinh tai chd bang bd chuyén ddi co do phan giai bang 8nm.
Céc két qua duge dua ra trong Bang 1.

Céac mau thu duoc tr Vi du 3-11 va Vi du so sanh 4 dugc nung nong dén
1000°C trong 10 véi tde dd 5°C/phut. Mire do co ngét cua chung duoc xac dinh khi
duge lam ngudi bang cach st dung thudce cip s& co do phan giai bang 0,01mm. Cac

két qua duoc dua ra trong Bang 1.

Bang 1
Mau Ty 1& co ngot (%)
500°C 750°C 1000°C
Vidu 1 (Mau a) 0,25 0,44 6,53
Vidu I (Maub) 0,29 0,47 6,76
Vi du 2 (Miu a) 1,95 2,33 6,14
Vi dy 2 (Mau b) 1,97 2,50 6,79
Vidu 3 9,7
Vi du 4 7,8
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Vidu s 1,5

Vi du 6 11,0
Vidu?7 - -—- 5,7

Vidu 8 9,0

Vidu9 6,2

Vi du 10 2,1

Vidull 3,5

Vidu 12 2,11 3,61 8,30
Vidu 13 2,07 3,61 9,99
Vidu 14 2,10 3,90 8,14
Vidu 15 2,13 3,19 10,28
Vidu 16 0,74 0,62 6,07
Vidu 17 1,42 1,37 9,37
Vidu 18 2,03 3,90 10,68
Vidu 19 0,75 0,33 6,63
Vi du 20 0,91 0,89 7,16
Vidu21 0,76 0,84 6,86
Vi du 22 0,49 0,21 8,20
Vi du so sanh 1 (Mau a) 1,94 3,40 11,33
Vi du so sanh 1 (M?lu b) 1,87 3,38 11,60
Vi du so sanh 2 (MAu a) 2,01 3,48 13,30
Vi du so sanh 2 (Mau b) 1,96 3,42 13,48
Vi du so sanh 3 (MAau a) 2,03 3,61 17,82
Vi du so sanh 3 (MAau b) 1,82 3,34 17,53
Vi du so sanh 4 - --- 20,7
Vidu so sanh 5 2,22 3,97 19,60
Vi du so sanh 6 2,04 3,02 10,82

Bang 1 cho thay rang trong Vi du 2 (trong d6 dung dich AI(H,PO,); chita canxi
hydroxit védi lugng du dé dung dich nay c6 do pH =6), su co ngot bat dau & nhiét do
thdp hon dang ké so véi trong Vi du 1 (trong d6 khong cho thém kiém dé lam trung

hoa chét phu gia phosphat).
-17-



22457

Su co ngdt ctia cdc mau thu duge tr Vi du so sanh 3 16n hon khoang két qua do
trén dung cu do dd né Smm. Do do, can thira nhin réng muc d co ngot thuc té cla cac
mau thu duoc tir Vi du so sanh 3 16n hon nhiéu so v&i gia tri duoc thé hién trong Bang
L.

Thoi gian dong cliing
Thoi gian dong cirng cuia cac mau thu dugc tir cdc Vi du 1-4 va Vi du so sanh 3
va 4 duge xdc dinh bang cach st dung kim Vicat va cac két qua dugc dua ra trong

Bang 2 dudi day.

Béang 2
Vidu Thoi gian dong cing

Vidul <15 phut
Vidu 2 <5 phut
Vidu3 <30 phut
Vidu 4 <30 phut
Vi du so sanh 3 < 15 phut
Vi du so sanh 4 <30 phut
Thoi gian hydrat hoa

Cac mau duogce st dung trong cac Vi du 10-11 va Vi du so sanh 4 dugc thu
nghiém lap lai véi quy md nhd hon trong vi nhiét lvong ké dé xac dinh tong thoi gian
ma su giai phong nhiét ning dién ra. Gia tri nay thé hién thoi gian can thiét dé thach

cao hydrat hoa hoan toan. Cac két qua duge dua ra trong Bang 3.

Bang 3
Vi du Thoi gian dén khi két thuc su gidi phong nhiét
nang (phut)
Vidu 10 514
Vidull 300
Vi du so sanh 4 150

Béang 4 thé hién thoi gian dé huyén phu thu dugce tir cdc Vi du 12-22 va Vi du so
sanh 5 va 6 dat nhiét do cao nhét. Viéc xac dinh thoi gian dat nhiét do cao nhat la

phuong phéap khac dé xac dinh thoi gian hydrat hoa tuong d6i ctia huyén phu dic cua
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thach cao.
Bang 4
Vi du Thoi gian dé dat nhiét do cao nhét (phut)

Vidu so sanh 5 15
Vi du so sénh 6 15
Vidu 12 15
Vidu 13 15
Vidu 14 15
Vidu 15 17
Vidu 16 28
Vidu 17 17
Vidu 18 16
Vidu 19 26
Vidu 20 8
Vidu 21 7
Vidu 22 11
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YEU CAU BAO HOQ

1. Phuong phap san xuét san phdm c6 thanh phan chinh 14 canxi sulfat ¢6 do bén
chéng chay gia ting, bao gdm céc bude sau:

tron stuco va nudc dé tao ra vira stuco;

bd sung dung dich nudc cia chat phu gia phosphat vao vita stuco, chét phu gia
phosphat nay chiém bang hodc 16n hon 2% trong lugng khd cua vira stuco, chét phu
gia phosphat chira orthophosphat; va

dé cho vira stuco hydrat héa va dong cting trong khi chét phu gia phosphat van
& dang dung dich nudc, do d6 dung dich nudc con lai tao ra tinh chdng chay bang cach

lam cham su khir nude cha san pham c6 thanh phan chinh la canxi sulfat.

2. Phuong phép san xuét theo diém 1, trong d6 chit phu gia phosphat dugc chon tir
nhom chi bao gdm natri phosphat, kali phosphat, lithi phosphat, canxi phosphat, magie
phosphat dibazo trihydrat, magie phosphat hydrat, kém phosphat, nhom phosphat,
diamoni hydro phosphat, amoni dihydro phosphat, amoni magie phosphat, amoni

nhom phosphat, kali nhom phosphat va natri nhom phosphat.

3. Phuong phdp san xuét theo diém 1, trong d6 chat phu gia phosphat dugc chon tur
nhom chi bao gdm nhém phosphat, diamoni hydrophosphat, amoni nhom phosphat,
amoni dihydrophosphat, kali nhdm phosphat va natri nhdm phosphat.

4. Phuong phap san xuét theo diém 1, trong d6 chét phu gia phosphat chtta nhom.

5. Phuong phap san xuét theo diém 4, trong d6 chit phu gia phosphat 1a nhom
phosphat.

6. Phuong phap san xuét theo diém 5, trong d6 nhom phosphat 1a AI(H,PO,);.

7. Phuong phap san xuit theo diém 1, trong d6 chit phu gia phosphat chira cac ion

amont.
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8. Phuong phép san xuat theo diém 1, trong d6 phuong phdp nay con bao gdm budce bd
sung chét xuc tic dé lam ting tbc do hydrat hod cua vira stuco, truée khi dé cho vira

stuco nay hydrat hod va dong cung.

9. Phuong phdp san xuét theo diém 8, trong d6 chét xuc tac 1a thach cao dihydrat

nghién va natri dodexyl benzen sulfonat.

10. Phuong phép san xuét theo diém 9, trong dé chét xuc tac duoc bd sung vao vira
stuco voi luong nam trong khoang tir 1% dén 5% trong luong, tinh theo trong luong

kho ctia huyén phu dic.

11. Phuong phép san xuat theo diém 1, trong d6 chat phu gia phosphat chiém it nhat

3% trong luong kho cuta vita stuco.

12. Phuong phédp san xuét san phdm c6 thanh phan chinh 13 canxi sulfat c6 do bén
chéng chay gia ting, phuong phép nay bao gdm céc budc:

tron stuco va nudc dé tao ra vira stuco;

bd sung it nhdt mot phosphat vao vita stuco, phosphat nay bang hodc 16n hon
2% trong lugng khd cta vira stuco, phosphat dugc chon tir nhoém chi bao g6m nhom
phosphat, nhom dihydro phosphat, diamoni hydrophosphat, amoni nhom phosphat,
amoni dihydro phosphat, kali nhoém phosphat va natri nhom phosphat; va

dé cho vira stuco hydrat hoa va dong cimg dé tao ra san pham c6 thanh phan

chinh Ia canxi sulfat da dong ctng.

13. Phuong phép san xuét theo diém 12, trong d6 phosphat chtra nhom.

14, Phuong phap san xuat theo didm 13, trong do chat phu gia phosphat 1a nhom
phosphat.

15. Phuong phap san xudt theo diém 14, trong d6 nhom phosphat 1a AI(H,PO,);.

16. Phuong phap san xuét theo diém 12, trong do chét phu gia phosphat chtra cac ion
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amoni.

17. Phuong phap san xuét theo diém 12, trong do phosphat chiém it nhat 3% trong

luong kho cua vita stuco.
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