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(57) Sang ché d cap dén hop phin x4y dung xi méng d4t sét nung da voi chira a) chat
két dinh xi ming chira mot hodc nhidu pha khoang canxi silicat va mot hoic nhiéu pha
khoéng canxi aluminat, va c6 dién tich bé mit Blaine 13 it nht 3800 cm?/g, v&i lwong
tir 180 dén 400 kg trén mdi m?® hop phin x4y dung trén méi; b) vat liéu gin xi mang bd
sung ¢6 Dv90 nhé hon 200 pm, véi tdng luong tir 50 dén 100 phén theo khéi lugng, so
v6i 100 phan theo khéi lugng ctia chét két dinh xi mang a), vat liéu gin xi mang bd sung
chira (b-1) vat liéu dét sét nung va (b-2) bot da cacbonat véi ty 18 khéi luong ciia (b-1)
s0 v6i (b-2) nim trong khoang tir 0,5 dén 2; c) tlly ¥, ngudn aluminat tir bén ngoai; d)
nguén sulfat; va e) polyol v6i lugng tir 0,3 dén 2,5% khéi luong, so voi luong chét két
dinh xi mang a). Hop phan niy chira aluminat c6 sin, dugc tinh dudi dang AI(OH)4™, tir
pha khoang canxi aluminat cdng v6i ngudn aluminat tir bén ngoai tiiy v, trén 100 g chét
két dinh xi mang a), véi tbng lugng it nhat 0,08 mol, néu lugng chét két dinh xi ming
a) nam trong khoang tir 180 dén nho hon 220 kg trén m&i m? hop phan trén méi, it nhat
0,06 mol, néu luong chit két dinh xi méng a) ndm trong khoang tir 220 dén nho hon 280
kg trén mdi m? hop phin tron méi, va it nhét 0,05 mol, néu lwong chat két dinh xi ming
a) 14 16n hon hozc bing 280 kg trén mbi m® hop phin tron mdi; va ty 16 mol cta téng
aluminat c6 sin so v6i sulfat ndm trong khoang tir 0,4 dén 2,0. Hop phan xay dung nay
con chura f) chét kiém soat su hinh thanh ettringite chura (i) axit glyoxylic, mudi cia axit
glyoxylic va/hodc din xuét cta axit glyoxylic; va (ii) it nhat mot ngudn trong s6 (ii-a)
ngudn borat v (ii-b) ngudn cacbonat, trong d6 ngudn cacbonat dugc chon tir cacbonat
vd co ¢6 d6 tan trong nudce 13 0,1 g-L! hodc 16n hon, cacbonat hitu co, va hdn hop cta
chung; va g) chit déng lam chdm dugc chon tir (g-1) axit a-hydroxy monocarboxylic
va mudi cua axit ndy, (g-2) axit phosphonic va mudi cla axit nay, (g-3) axit
polycarboxylic va mudi cta axit ndy, va hdn hop cta ching. Hop phan xay dung xi
méng d4t sét nung d4 voi 1 hop phan c6 diu chan cacbon giam va thé hién cudng do
sém cao, cudong do cudi clng cao, thoi gian mé du va do bén cao. Cac thanh phén cua

hop phan xdy dung ndy c6 san v6i lugng nhiéu.
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Linh vwe k§ thuit dwge dé cip

Séang ché @& cap dén hop phin x4y dung xi mang dét sét nung d4 voi (LC3) va
hop phan x4y dung trén méi chira nuéc duge giam nudc dé, vi dy, tmg dung 1am bé

tong duc san, voi cudng dd sém cao.
Tinh trang ky thuit cia sang che

Bé tong 14 vt liéu xdy dung dugc sir dung rong rii nhét trén thé gii. Bé tong la
thudt nglt chi vat li€u composit clia moi trudng két dinh c6 cac hat hodc phz‘?ln cbt litu
duge nhung trong d6. Trong hau hét bé téng xay dung duge st dung hién nay, mdi

truong két dinh dugce tao thanh tir hdn hop ciia xi ming chiu nuée va nude.

Cac thanh phﬁn duoc dic san cia bé tong, nhu két cAu xay dung modun, thu dugce
béng céch tron céc vt liéu bao gdm xi mang, bt 1idu, nudc, va chét phén tan, db khudn
trong cac khuon, va hoa ran. Béi vi khudn duoge st dung lap lai nhiéu 1an, tir khia canh
ning suit va dé ting cuong ty 18 luan chuyén cta khuon, diéu quan trong 14 bé téng cin

thé hién cuong d6 sém cao.

Phan 16n xi mang chiu nudc sir dung hién nay 1a dua trén xi mang Portland. Xi
mang Portland dugc tao thanh chu yéu tir cac khoéng chit dit sét nhat dinh, d voi va
thach cao, trong quy trinh nhiét d6 cao ma khién cho cacbon dioxit thoét ra va két hop
theo cach héa hoc cac thanh phén so cép thanh hop chit méi. Béi vi cacbon dioxit dugc
tao ra boi ca chinh quy trinh san xuat xi ming, cling nhu béi nha may dién tao ra ning
lwong dé chay quy trinh san xuit ndy, viéc san xuét xi mang hién nay 1a ngudn phat thai

cacbon dioxit vao khi quyén chinh.

Do su néng 18n toan cu va axit héa dai duong trd thanh van dé ngay cang 16n va
van c6 mong mubn giam phat thai khi cacbon dioxit (nguyén nhan chinh gy ra sw néng
1én toan cu), nganh cong nghiép san xuit xi mang s& phai chiu sy gidm sat chit ché
hon. Ngoai ra, nha méy xi mang tao ra cac chat giy 6 nhiém khac nhu NOy, SOx, VOC,
hat va thily ngén. C4c nha méy xi ming ciing tao ra bui 16 nung xi mang, déi khi cn

phai l4p dét, thudng tai cc bii chon 1ap vat liéu nguy hiém.
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Mong muon la dé xuat hop phan xdy dung cé dau chan cacbon giam ma khong
lam ton hai dén cac dic tinh c6 tinh quyet dinh nhu thoi gian mé, cuong do sém cao,
cudng d6 cubi cling cao, d6 bén, va d6 co gidm so v4i hdn hop nén xi ming Portland

thong thudng.

US 2012/0055376 Al @& cap dén xi mang chia clinke xi mang Portland va vat
liéu gén xi mang bb sung. Vat liéu gén X1 mang bd sung chtra vat liéu dat sét duoc xir 1y
nhiét va vat liéu cacbonat. Xi méng dugc cho 1a tao thanh cudng dd cao hon so véi du

doan.

WO 2012/133870 Al bdc 16 phuong phap san xuit vat phidm hoa ran cia hop
phin chiu nuéc, bao gdbm budc tao ra hop phin chiu nudc bang cach trdn glyxerol, xi
mang va nuée, hop phan chiu nuée nay chira ion sulfat & ty 18 nhét dinh; va hoa gia va

hoéa ran hop phan chiu nude.

D3 biét ring chét phan tan dugc bb sung vao hd xi mang chira nude chia chét két
dinh chiu nu6c @& cai thién kha ning gia cong ctia né, tic 13, kha ning nhao tron, kha
nang trai ra, kha niang phun, kha ning bom hodc kha ning chay. Chét phu gia nhu vay
¢6 kha nang ngin ngira su tao thanh khdi két tu rén, va c6 kha ning phan tin cac hat da
c6 sin cling nhu hat dugc tao thanh méi béi sy hydrat hda, va bang cach nay cai thién
kha ndng gia cong. D& bién ddi chit két dinh dang bdt thanh dang co thé xir ly tron mai,
vé thuc chit 1a cAn nhiéu nudc tron hon so véi can thiét cho qua trinh hydrat hoa va héa
ctmg sau d6. L3 rng dugc tao thanh trong khdi bé tong boi lugng nudce du thira, ma sau
d6 bay hoi, dén dén cudng do co hoc va kha nang chéng chiu kém. Dé lam giam ty 1€
nuée du thira & d6 diic xi Iy dinh trude va/hodc dé cai thién kha ning gia cong & ty 18
nude/chit két dinh dinh trude, chat phu gia dugc st dung ma thudng dwoc goi 1a chit

khir nude hodc chat déo hoa.

Trong qué trinh hydrat héa ctia hé théng gén xi mang, ettringite dugc tao thanh
trong phan tmg nhanh. Ettringite 1a hop chat canxi nhém sulfat c¢6 cong thirc
CasAl2(SO4)3 * 32 H2O hodc cach khac 14 3 CaO * ALO3 * 3 CaSO4 * 32 H20. Phan
g nay, trong s cic phan tmg khéc, déng vai trd déng rén va phaét trién cuong do nén

sém cta hop phén gin xi mang. Ettringite tao thanh dudi dang tinh thé dang kim dai.
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Tuy nhién, tinh thé ettringite dang kim nho dugc tao thinh méi cé xu huéng lam giam
khé ning gia cong hodic kha ning chay clia hop phin gin xi ming. Ngoai ra, ettringite
chira 32 mol nude trong cbng thirc ty lugng ctia né. Piéu nay cé nghia 14 trong khi hinh
thanh ettringite, lvong nudc dang ké dwoc lién két trong tinh thé rin. M6t lwong nude
nita duoc hip phu tai bé mit ettringite phat trién méi. Do d6, kha ning chdy cta hop
phan giam di.

WO 2019/077050 Al boe 16 hop phan kiém so4t déng rén cho hé thong gin xi
ming chira a) chit ngung tu amin-axit glyoxylic, va b) it nhét mét ngudn trong s6 (i)
ngudn borat va (ii) ngudn cacbonat. Hop phan niy dugc cho 1a ngin sy hinh thanh
ettringite tir pha aluminat va trc ché qua trinh két tinh cta ettringite. Tir quan diém tac
d6ng 1am cham ctia hop phan kiém soat déng rén, liéu lwong ctia (cac) chat phan tan can
thiét dé thu dwoc kha ning chay nhat dinh ctia hé thdng gan xi ming c6 thé dugc gidm
di.

Do d6, séng ché dé xuat hop phin xay dung c6 ddu chan cacbon gidm thé hién
cudng d6 sém cao, cudng d6 cubdi cling cao, thoi gian mé da va do bén cao. Céc thanh

phan ctia hop phan xy dung c6 sin & lugng nhiéu.
Ban chit k§ thuét ciia sang ché

Vén d& néu trén duoc giai quyét boi hop phan xay dung xi mang dat sét nung da
vOi chura:

a) chét két dinh xi mang chira mdt hodc nhiéu pha khoang canxi silicat va mot
hodc nhiéu pha khoang canxi aluminat, va c6 dién tich bé mit Blaine 13 it nhét

3800 cm?/g, véi luong tir 180 dén 400 kg trén mdi m? hop phén xay dung troén mai;

b) vt liéu gin xi ming bd sung c6 Dv90 nhd hon 200 pm, véi tong lugng tir 50
dén 100 phan theo khéi lwong, so v6i 100 phin theo khéi lugng ctia chét két dinh xi
méng a), vat liéu gén xi mang bd sung nay chira (b-1) vat lidu dat sét nung va (b-2) bot
d4 cacbonat v&i ty 18 khdi lwong ciia (b-1) so véi (b-2) ndm trong khoang tir 0,5 dén 2;

c) tly v, ngudn aluminat tir bén ngoai;

d) ngudn sulfat; va
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e) polyol véi lugng tir 0,3 dén 2,5% khdi luong, so véi lugng chat két dinh xi

mang a);

trong d6 hop phan nay chira aluminat c6 san, dugc tinh duéi dang AI(OH)4~, tir
pha khodng canxi aluminat cdng véi ngudn aluminat tir bén ngoai tity ¥, trén 100 g chat

két dinh xi mang a), véi tong luong

- it nhit 0,08 mol, néu luong chét két dinh xi ming a) nam trong khoang tir
180 dén nho hon 220 kg trén m&i m?® hop phan trén méi,

- it nhit 0,06 mol, néu luong chét két dinh xi ming a) nam trong khoang tir
220 dén nho hon 280 kg trén mdi m® hop phan trén méi, va

- it nhat 0,05 mol, néu luong chét két dinh xi mang a) 1a 16n hon hodc bémg

280 kg trén mdi m* hop phan tron méi;

va ty 16 mol ciia tong aluminat cé sin so voi sulfat nim trong khoang tir 0,4 dén
2,0

hop phan x4y dung niy con chira:

) chét kiém soat sy hinh thanh ettringite chira (i) axit glyoxylic, mudi ctia axit
glyoxylic va/hozic din xudt ctia axit glyoxylic; va (ii) it nhit mot ngudn trong s (ii-a)
ngudn borat va (ii-b) ngudn cacbonat, trong d6 ngudn cacbonat duge chon tit cacbonat
vd co c6 dd tan trong nudce 13 0,1 g-L! hodc 16n hon, cacbonat hitu co, va hdn hop cia

chung; va

g) chat déng lam chdm dugc chon tir (g-1) axit a-hydroxy monocarboxylic va
mudi clia axit ndy, (g-2) axit phosphonic va mudi ctia axit ndy, (g-3) axit polycarboxylic

va muoi cua axit nay, va hon hop ctia ching.

Nhan thdy rdng néu céc théng sb nhit dinh nay dugc quan sat, mot phan ctia chat
két dinh xi ming c6 thé dugce thay thé cho vat liéu gén xi ming bd sung (supplementary
cementitious material - SCM) dugc chon ma khéng anh hudng dén hiéu suét. Do dé,
séng ché cho phép cung cip hop phan x4y dung chira lwgng chét két dinh xi mang giam,
nhu xi mang Portland théng thudng, so v6i hdn hop bé tong dién hinh. Sw giam chét két

dinh xi mang gitp déu chan cacbon thip hon.
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Ngoai ra cfing nhén thdy rang hop phin xiy dung xi ming dAt sét nung da voi
giup hop phin xay dung trén méi c6 ty 16 nude so véi chit két dinh xi méng (w/c) gidm
so v6i hdn hop bé t6ng nén xi mang Portland truyén théng, trong khi duy tri hodc thim
chi cai thién kha ning gia cong. Ty 16 w/c giam gitp tao ciu chit két dinh xi ming va
hat v4t liéu gén xi ming bd sung nhanh hon. Cho ring hop phdn theo sang ché ¢6 vi cau
tric dic. Co sén it nude hon cho su tao thanh canxi silicat hydrat, dan dén cuong do
som tang va do bén t6t hon, vi dy, kha ning chdng déng bing va tan bing, kha ning
chéng cacbonat héa, dién tré suat cao hon va kha ning chéng sulfat.

Mo ta van tat cac hinh vé

Fig. 1 thé hién dd thi tin hiéu dong dién quang & don vi mV so véi thoi gian thém
liéu CaCly trong thir nghiém két tiia canxi aluminat theo mot phuong 4n clia sing ché.
MO ta chi tiét sang ché

Chét két dinh xi méng a) chita mdt hodc nhidu pha khoang canxi silicat va mét

hodc nhiéu pha khoang canxi aluminat tinh thé.

Mot cach thuén tién, cac pha khoang vat hoc trong ban md ta dugc biéu thi bang
ky hiéu xi ming ctia ching. Céc hop chét chinh dugc biéu dién theo ky hidu xi mang
bai céc loai oxit: C cho CaO, M cho MgO, S cho SiO2, A cho Al203, $ cho SO3, F cho
Fe,0s, va H cho H2O.

N6i chung, pha khoang canxi silicat va pha khoang canxi aluminat cau thanh it
nhit 90% khéi lugng ctia chat két dinh xi ming a). Ngoai ra, pha khoang canxi silicat
t6t hon 1a cAu thanh it nhit 60% khéi luong ctia chét két dinh xi mang a), t6t hon nita 1a
it nhat 65% khdi lugng, t&t nhét 13 tir 65 dén 75% khdi lugng.

Theo cach thich hop, pha khoang canxi silicat dugc chon tir C38S (alit) va C2S
(belit). Pha khoéng canxi silicat tao ra chti yéu dic tinh cuong d6 cudi cing.

Theo cach thich hgp, pha khoang canxi aluminat dugc chon tir C3A, C4AF va
C12A7, cu thé 1a C3A va C4AF.

Theo mét phuong 4n, chét két dinh xi méng a) 13 xi mang Portland, cu thé 12 xi
mang Portland thong thuong (ordinary Portland cement - OPC). Thuat nglt “xi mang
Portland” c6 nghia 14 hop cht xi mang bat ky chira clinke Portland, dic biét 1a CEM I
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trong nghia cta tiéu chudn EN 197-1, doan 5.2. Xi méing dugc wu tién Ia xi ming
Portland thong thuong (OPC) theo DIN EN 197-1. Céac pha cAu thanh xi ming Portland
chu yéu 13 alit (C38), belit (C28S), canxi aluminat (C3A), canxi feroaluminat (C4AF) va
céc pha phu khéc. OPC c6 sén trén thi trudng c6 thé chira canxi sulfat (< 7% khéi lugng)

hodc v& ban chit khong c¢6 canxi sulfat (< 1% khéi lugng).

Chét két dinh xi mang cta hop phin x4y dung cé dién tich bé mit Blaine 1a it
nhit 3800 cm?/g, t8t hon 14 it nhit 4500 cm?/g, tot nhat 1a it nhat 5000 cm?/g. Dién tich
bé mat Blaine dugc str dung lam thong s6 cho d6 min nghién. Viéc nghién min hon gitp
kha nang phan ng cao hon. Dién tich bé mit Blaine ¢6 thé dugc xac dinh theo DIN EN
196-6.

N6i chung, lwgng chét két dinh xi ming a) trong hop phan xiy dung nim trong
khoang tir 8 dén 20% khdi luong, t6t hon 14 tir 10 &n 18% khdi lugng, so v6i ham lugng

chit rin ctia hop phan xay dung.

Theo sang ché, hop phan xiy dung chita aluminat c6 sin, dugc tinh duéi dang
Al(OH)4, tir pha khodng canxi aluminat dugc chita trong chét két dinh xi ming a) cong
v6i ngudn aluminat tir bén ngoai tly ¥, trén 100 g chat két dinh xi mang a), véi tbng

luong

- it nhét 0,08 mol, néu lugng chét két dinh xi ming a) ndm trong khoang tir
180 dén nhé hon 220 kg trén mb&i m? hop phén trén moi,

- it nhét 0,06 mol, néu luong chit két dinh xi mang a) ndm trong khoang tir
220 dén nho hon 280 kg trén mdi m?® hgp phan trén méi, va

- it nhét 0,05 mol, néu luong chét két dinh xi méng a) 14 16n hon hodc bing

280 kg trén mdi m® hop phan tron méi.

Céc tac gia sang ché phat hién ring viéc giam ty 1é clia chat két dinh xi mang a)
ma khong anh huéng dén dic tinh mong mudn chi c6 thé bang cach duy tri lwong
aluminat c6 sdn ndm trong gi6i han néu trén. Do d6, ty 16 cia chat két dinh xi ming a)

cang thap, lugng aluminat c6 sin cin thiét cang cao.
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Noéi chung, hop phﬁn xay dung chira 0,2 mol hodc it hon téng aluminat c6 sén,

trén 100 g chit két dinh xi mang a).

Nhan thiy ring hop phin x4y dung chira aluminat c6 sén véi lugng ti thiéu néu
trén thé hién hiéu sut tdi wu vé thoi gian m¢ trudc khi dong rin va phat trién cudng d6
sém. Mt khéc, néu chit két dinh xi mang chira nhidu hon 0,2 mol tdng aluminat c6 sin
trén 100 g chét két dinh xi mang a), thoi gian mé c6 thé ngén hon do sy phét trién cudng

d6 som c6 thé qua nhanh.

Théng thudng, ty 18 x4p xi ctia khoang chét chinh trong xi mang Portland duoc
tinh bang cong thirc Bogue, ma cong thirc nay duoc dua trén thanh phan nguyén to cta
clinke duogc xac dinh, vi dy, bang phwong phép huynh quang tia X (XRF). Phuong phép
nay tao ra hop phan oxit ctia cac nguyén t6. Pidu nay c6 nghia ring lwong Al duge béo
céo dudi dang Al,O3. Nhan thiy ring xi ming c6 gan nhu cing ham lugng ALO; thé
hién dac tinh kha khéc biét vé& cuong d6 sém va kha ning kiém soat b?lng kiém soat
hydrat hoa. Xi ming bao gdm cac ngudn Al c6 ban chit khoang vét hoc va do tan rat
khac nhau. Cic tac gia sang ché da nhan thdy raing khong phai tat ca Al déu c6 sén hozic
6 thé tiép cln cho sy hinh thanh ettringite. Chi pha khoang chira Al c6 d¢ tan thich hop
trong moi truong chira nude cua bdt nhdo xi méng tham gia vao qua trinh hinh thanh
ettringite. Céac khoéng chit chira Al khac nhu nhdom oxit tinh thé, vi dy, corundum,
khong tao thanh aluminat trong moéi truong chita nude, do d6 tan gidgi han cta ching.
Do d6, phép phén tich nguyén t6 riéng 1¢ c6 thé khéng cung cp céc gid tri ding tin cdy
d6i véi aluminat c6 san.

Do dd6, séng ché dya vao aluminat cé sin, duoc tinh dudi dang AI(OH)4
“Aluminat c6 s&n” c¢6 nghia 1 bao gdbm pha khoéng va hop chit chira Al méa c6 kha nang
tao thanh Al(OH)s trong méi truong nudc kiém. Pha canxi aluminat, nhu C3A
(CazAl20¢6), hoa tan trong mdi truong nudc kiém @& tao ra ion AI(OH)4~ va Ca®". Dbi
véi muc dich cua sang ché, néng do cua pha khoang va hop chit chira Al ma c6 kha
ning tao ra AI(OH)s~ dugc bidu din dudi dang mol AI(OH)4 trén 100 g chit két dinh

xi méng a).
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Cho rang pha khoang canxi aluminat théng thudng — trai ngugc véi nhdm oxit
tinh thé — 13 ngudn aluminat ¢6 sin. Do d6, luong aluminat c6 s&n trong chit két dinh xi
miéng nhét dinh c¢6 thé dugc x4c dinh bang phuong phap cé kha ning phan biét gita cac
pha khoéng c4u thanh chét két dinh xi mang. Phuong phap hitu ich cho muc dich nay 1a
k¥ thuat tinh chinh Rietveld cua mau bot nhifu xa tia X (XRD). K§ thuat phﬁn mém nay
dugc st dung dé tinh chinh mét loat tham sb, bao gdm tham s6 mang, vi tri dinh, cuong
d6 va hinh dang. K§ thuat nay gitp tinh mau nhifu xa Iy thuyét. Ngay sau khi miu nhi&u
xa duoc tinh 1a gén nhu giéng v6i dit 1iéu ctia mAu thir nghiém, thong tin dinh lwong

chinh x4c v& pha khoang dugc chira c6 thé duoc xac dinh.

No6i chung, pha khoang canxi aluminat c6 kha ndng tao ra AI(OH)4™ trong moi
truong nude kiém 13 tricanxi aluminat (C3A), monocanxi aluminat (CA), mayenite
(C12A7), grossite (CA2), pha Q (C20A13M3S3) hodc tetracanxi aluminoferit (C4AF).
Dbi voi muc dich thyuc té, néu chit két dinh xi mang a) 14 xi ming Portland, thi nhin
chung chi can danh gia cic pha khoang sau: tricanxi aluminat (C3A), monocanxi
aluminat (CA), mayenite (C12A7) va tetracanxi aluminoferit (C4AF), cu thé 1a tricanxi

aluminat (C3A) va tetracanxi aluminoferit (C4AF).

Theo cach khac, luong aluminat c¢é sin cé thé thu duoc béng cach x4c dinh tong
lugng Al tir thanh phan nguyén t6 ciia chit két dinh xi méang a), vi du, bang phuong phap
XRF, va l4y gi4 tri nay trir di lugng hop chit nhém tinh thé khéng c6 kha ning tao ra
aluminat c6 sn, nhu duge xic dinh bang phuong phiap XRD va k¥ thuit tinh chinh
Rietveld. Phuong phap nay ciing xét dén hop chit nhém tan, v dinh hinh c6 kha ning
tao ra aluminat cé s&n. Hop chit nhém tinh thé khoéng c6 kha ning tao ra aluminat cé
s&n bao gdbm hop chét ciia nhém melilit, vi dy, gelenit (C2AS), hop chat cia nhém spinel,
vi dy, spinel (MA), mulit (ALAL+2xSi2-2xO10), va corundum (Al03).

Theo mdt phuong an, sang ché khién cho viéc sir dung chit két dinh xi ming
duge chon chita du luong aluminat c6 san tir pha khoang canxi aluminat, nhu duge xac
dinh bang, vi du, phép phén tich XRD, dé dap tmg lugng x4c dinh & trén.

Theo céch khac, néu chit két dinh xi mang a) vé néi tai chira ndng d6 aluminat

c6 sin khong du trén 100 g chét két dinh xi méang a), thi ngudn aluminat tir bén ngoai c)
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c6 thé dugc bd sung. Do d6, theo mét sé phuong an, hop phén x4y dung chira ngudn

aluminat tr bén ngoai c).

Ngudn aluminat tir bén ngoai ¢) ndy cung cip aluminat ¢é sin nhu dwugc dinh
nghia & trén. Theo cach thich hop, ngudn aluminat tir bén ngoai ¢) dugc chon tir ngudn
aluminat khong chira canxi, nhu mudi nhém (III), phirc chit nhém (IIT), nhém hydroxit
tinh thé, nhém hydroxit v6 dinh hinh; va ngudn aluminat chira canxi nhu xi ming nhiéu
nhdm oxit, xi ming sulfoaluminat hozc pha khoéng canxi aluminat t5ng hop.

Mubi nh6m (III) hitu ich 1d mudi nhdm (III) ma dé dang tao thanh Al(OH)4 trong
mbi trudng nude kiém. Mudi nhom (IIT) thich hop bao gém, nhung khéng gi6i han &,
nhém halogenua, nhu nhém(III) clorua, va hydrat twong ing ctia chung, nhdm oxit vo
dinh hinh, nhém hydroxit hoic dang hdén hop cia ching, nhém sulfat ho#ic mudi nhdém
chtra sulfat, nhu phén kali, va hydrat twong ing cua ching, nhdm nitrat, nhém nitrit va
hydrat trong ting ctia ching, phirc chat nhdm nhu nhém triformat, nhom triaxetat, nhom
diaxetat va nhdm monoaxetat, nhdm chira khung hitu co kim loai, vi dy, nhdm fumarat,
vi dy, Basolite™ A520, va M(II)-nhom-oxo-hydrat, vi dy, hydrogranat. Nhom(III)
hydroxit ¢6 thé 14 tinh thé hodc v6 dinh hinh. T4t hon 13, nhdm hydroxit v6 dinh hinh

dugc str dung.

Xi mang nhiéu aluminat c6 nghia la xi ming chira ham lugng cao ctia pha canxi
aluminat, vi du, it nhit 30% khéi luong. Chinh x4c hon, pha khoang vat hoc nay cta
loai aluminat chtra tricanxi aluminat (C3A), monocanxi aluminat (CA), mayenite
(C12A7), tetracanxi aluminoferit (C4AF), hoic t6 hop ctia mét sb pha trong s cac pha
nay.

Xi ming sulfoaluminat c6 ham lugng ye’elimite (c6 cong thitc hda hoc
4Ca0.3A1,03.S03 hodc C4A3$ trong ky hiéu xi mang) thudng 16n hon 15% khéi luong.

Pha khoéng canxi aluminat tdng hop thich hgp bao gdm mayenite (C12A7) vo
dinh hinh.

Hop phén xdy dung chira vat liéu gin xi ming bd sung b) c6 Dv90 nhod hon
200 pm, t6t hon 12 nho hon 150 pm, t6t hon nita 12 nhé hon 70 pm, hoic nhd hon 50

pm.
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Dv90 (theo thé tich) twong vmg v6i phan vi thir 90 ctia phan bd kich ¢ hat, c6
nghia 1a 90% hat c6 kich c¢& Dv90 hoéc nho hon va 10% cé kich ¢& 16n hon Dv90. Néi
chung, Dv90 va cac gia tri khac cia cling loai 13 dic diém cia profin c¢& hat (phan b
thé tich) cta tap hop hat hodc hat nho. Phi hop véi yéu cau ring 90% hat ¢ kich ¢& 200
um hosc nhé hon duoc dam bao néu it nhit 90% theo thé tich hat di qua sang c6 16 m&
mét lu6i 200 pm. Theo cach khac, Dv90 c6 thé dwoc tinh tir phan bd kich ¢& hat dugce
do béng k§ thuat nhiu xa laze tinh st dung thiét bi Malvern Mastersizer 2000.

Phén b kich c& hat anh huéng dén mat d6 1én chit, ma do d6 anh hudng dén yéu
clu vé nudc va dic tinh co hoc cua hop phan xay dung. M4t do 1én chit ciia hop phﬁn
x4y dung va cu thé 13 ctia vét lidu gén xi mang bd sung cin cao nhit c6 thé dé cai thién
khé ning gia cong va lam giam yéu cau v& nude. N6i chung, kich ¢& hat cia vét liéu gén

xi mang bd sung b) ndm trong khoang tir 50 nm dén 1 mm.

Vit liéu gén xi mang bd sung chira vt lidu dat sét nung (b-1) va bt d4 cacbonat
(b-2) véi ty 18 khdi luong ctia (b-1) so v6i (b-2) ndm trong khoang tir 0,5 dén 2, t6t hon
1atir 1,8 dén 2.

Vat lidu dat sét nung thu duoc bﬁng cach xur ly nhiét dAt sét, ma chua phyllosilicat,
tirc 13, silicat tAm. Phyllosilicat bao gdm d4t sét phan 16p 1:1 va/hodc 2:1 (tw nhién) hozc
hén hop ctia ching, bao gdbm tAm hai bét dién (dioctahedral) va/hodc ba bat dién
(trioctahedral) hodc hdn hop cua ching va dién tich 16p bing 0, vi du, kaolinit, 1én dén
dién tich 16p 4m béng 1, vi du, mica hodc hdn hop ciia ching. Viée xir 1y nhiét dt sét
1am bién ddi khoang chit dit sét bang cach khir hydroxyl héa cling véi viéc giai phong
nuée. Vi duy, kaolinit ¢6 thé duoc xir 1y nhiét dé thu duoc metakaolin (ALSi,07). Vit
liéu dAt sét nung thu duoc 13 pozolan thu duge trong tw nhién. Dat sét thu duge tir khoang
sén ty nhién dé tao ra dit sét nung c6 thé thay dbi vé thanh phan va cAu tric tinh thé
trong pham vi rdng. Dbi voi muc dich cta sang ché, dit sét nung 1 vat lidu bét ky duoc
tao ra boi qué trinh xr Iy nhiét dt sét, ma tao ra kha ning phan ting pozolan. Do thanh
phan, cAu tric tinh thé, d§ min va didu kién xur 1y nhu nhiét do va thoi gian 4p dung
nhiét c6 thé thay dbi dang k&, do d6 kha ning phan tmg ctia d4t sét nung ciing cé thé
khac biét dang ké.
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Kha ning phan tmg pozolan ctia vét liéu gin xi ming thir cp, bao gém dit sét
nung, co thé duoc do béng, vi dy, “thtr nghiém Chapelle” (NF P 18-513). Thir nghi€ém
nay dua trén phan ing cua Ca(OH), véi vat liéu silic hodc aluminosilicat c6 mét trong
pozolan. Huyén phi ctia pozolan va Ca(OH), dugc phan tmg & 90°C trong 16 gidy. Lugng
Ca(OH), tiéu thu duoc tinh bing chénh 1éch gifra voi duoc bd sung va con lai. DAt sét
nung hitu ich c6 muc ti€u thu Ca(OH); 1a it nhit 200 mg trén 1 g vt liéu d4t sét nung,
t6t hon 14 it nh4t 660 mg trén 1 g, tot hon nita 13 it nhat 1000 mg trén 1 g.

Cach tiép can khéc dé dinh luong kha ning phan tmg pozolan ctia vat liéu gén X1
ming bd sung, bao gdm dit sét nung, bao gdm phép phan tich do nhiét lvong d6i véi xi
méng duoc phdi tron; xem Development of a New Rapid, Relevant and Reliable (R3)
Testing Method to Evaluate the Pozzolanic Reactivity of Calcined Clays, Rilem
Bookseries 2015, DOI:10,1007/978-94-017-9939-3_67. Bot nhdo xi mang mé hinh
duoc tao ra bang cach tron 11,11 g vat lidu gin xi mang bd sung (SCM), 33,33 g
portlandit, 60 g nudc khir ion, 0,24 g kali hydroxit, 1,20 g kali sulfat va 5,56 g canxit.
Qua trinh giai phéng nhiét dugc ghi lai trong khoang thoi gian 7 ngdy. Nhiét tich iy
(“Nhiét”) duogc tinh tir 1,2 gid sau khi bit dau thir nghiém do nhiét luong tré di. Tong
nhiét giai phong (“Hauge thay déity 16”) dugc bao céo & don vi J/(g SCM) nhu sau:

H g9 thay déi plé = (—n_%%’
trong d6 Nhiét 13 nhiét tich lity & don vi Jun va m, 13 khdi lugng ctia bdt nhio xi

mang mo hinh ¢ don vi gam.

VAt liéu dit sét nung hitu ich thé hién téng nhiét giai phéng trong thir nghiém kha
ning phan tmg pozolan nam trong khoang tir 100 dén 600 J/g, cu thé 1a tir 150 dén
400 J/g.

Viéc st dung vat liéu dat sét nung nhu 13 thay thé mot phf‘?m cta xi mang Portland
gitp cét giam phét thai CO, & cling cudng do bé téng dat dugc bing xi ming Portland
théng thudng. Metakaolin va cac aluminosilicat khac c6 trong dét sét nung chi c6 d¢ tan
gi61 han trong mdi trudng nude kiém va, ngoai ra, chi hoa tan rat chdm. Su ludn chuyén
d6ng hoc chdm hon nhiéu duoc du kién 14 cin vai ngay, hodc thim chi vai tuan, dé dat

dén muc toi da cta nd. Do d6, dat sét nung s& gép phin vao hiéu suat vt ly tong the
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va/hodc do bén cia bé tdng LC3 chi sau khoang thoi gian dai. D4t sét nung, khac véi xi
méng Portland théng thudng, khong gép phan dang ké vio sy phat trién cuong d sém
trong vong vai gio d4u tién sau khi trén. Do d6, ddi v6i muyc dich cua séng ché, vt lidu

dat sét nung khong dugc coi la nguon aluminat cé san.

Vat liéu dat sét thich hop duge nhan thdy 13 thuoc nhém kaolin nhu kaolinit,
dickit, nacrit hodc haloysit. Cudng d6 chip nhan duge cling c6 thé thu dugc bang cach
st dung dét sét ctia nhém smectit bao gdm smectit hai bat dién nhu montmorillonit va
nontronit va smectit ba bat dién nhu saponit, hodc vermiculit, va hdn hop ca chiing.
Viéc nay md ra kha ning st dung dét sét ma c6 sdn véi lugng nhiéu hon nhiéu so véi

kaolin.

Theo mdt phuong an, vat liéu dat sét nung la vat liéu thu dugc b??mg cach xir ly
nhiét dét sét & nhiét do ndm trong khoang tir 400 dén 900°C, 6t hon 1a tir 500 dén 900°C,
t6t hon nita 1a tir 500 dén 750°C. Vat liéu dat sét nung tot hon 14 v4t liéu thu duoc bang
cach xir ly nhiét dét sét khi véng mat da voi thiét yéu.

Vit liéu gan xi mang b sung b) con chira bot da cacbonat (b-2). Bot d4 cacbonat
gém c6 da cacbonat duogc nghién min va ¢6 sin v6i luong nhidu. Viée sit dung ching
khéng gop phin dang ké vao diu chan cacbon. Vi du hitu ich bao gdbm d4 véi, nhu da
v6i nghién hodc da voi két ta, dolomit, va hdn hop cta ching. Tét hon 13, bot da

cacbonat (b-2) chira it nhat 90% khéi lugng dé voi.

Tét hon 13, vat liéu gin xi mang bd sung b) gdm c6 cha yéu 14 vat lidu dit sét
nung (b-1) va bot da cacbonat (b-2), cu thé 1a d4 voi. Vi du, vat lidu d4t sét nung (b-1)
va bt d4 cacbonat (b-2) ciing nhau chiém it nhat 80% khdi lwong, cu thé 14 it nhat 90%
khéi luong, ctia vat lidu gin xi ming bd sung b). Theo c4c phuwong an khac, vat liéu gin
Xi mang bd sung b) con chira vat li€u, nhu chét két dinh hoat héa dugc boi kidm khac
véi dat sét nung va’/hodc bdt d4 silicat.

Thuat ngit “chét két dinh hoat héa dugc bai kiém” c6 nghia 1a chi vat liéu ma
trong mdi trudmg nudce kidm déng rén theo kidu gidng xi mang. Thuit ngit nay bao gdm
vat liéu ma thuong chi dén 13 “chét két dinh chiu nudc tiém 4n” va “chéit két dinh

pozolan”.
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12/50



51331

Déi v6i muc dich cta sang ché, “chat két dinh chiu nudc tiém 4n” t&t hon 14 chit
két dinh trong d6 ty 18 mol (CaO + Mg0):SiO, ndm trong khoang tir 0,8 dén 2,5 va cu
thé 1a tir 1,0 dén 2,0. Noi chung, chét két dinh chiu nudce tiém 4n duoc dé cap & trén co
thé duoc chon tir xi céng nghiép va/hoic téng hop, cu thé 1a tir xi 10 cao, xi phospho
nhiét dién, xi thép va hdn hop clia chiing. “Chét két dinh pozolan” thudng c6 thé duoc
chon tir silic oxit v dinh hinh, t6t hon 14 silic oxit két tia, silic oxit khéi va microsilica,
thity tinh mo, metakaolin, aluminosilicat, tro bay, t6t hon 13 tro bay than nu va tro bay
than cting, pozolan tw nhién nhu da tip, tras va tro ndi lira, dAt sét nung, d4 phién chay,

tro vo gao, zeolit ty nhién va tbng hop va hdn hop ctia ching.

Xi c6 thé 13 xi cong nghiép, tirc 13, san phim thai tir cic quy trinh cong nghiép,
hodc 1a xi téng hop. Xi téng hop ¢ thé co loi do xi cong nghiép khong phai lic nao

cling ¢6 san véi s6 lugng va chat lugng nhat quéan.

Xi 10 cao (BFS) 14 san phdm thai cha quy trinh 16 thiy tinh. Cac vat liéu khéc 14
xi 10 cao dang hat (GBFS) va xi 10 cao dang hat nghién min (GGBFS), ma 1 xi 16 cao
dang hat ma d& duogc tan thanh bdt min. Xi 10 cao dang hat nghién min khac nhau vé d6
min nghién va phén b kich ¢ hat, ma phu thudc vao ngudn gbc va phwong phap xr ly,
va d6 min nghién anh huéng dén kha ning phan tmg & day.

Tuy nhién, dbi véi muc dich cta sang ché, cach dién dat “xi 16 cao” duoc du kién
bao gbém vt liéu tao thanh tir tAt ca cac muc do xir ly, nghién, va chét luong duoc dé
cép (tuc 14, BFS, GBFS va GGBFS). Xi 16 cao néi chung chira tir 30 dén 45% khéi luong
Ca0, tir khoang 4 dén 17% khdi luong MgO, tir khoang 30 dén 45% khdi lugng SiO,
va tir khoang 5 dén 15% khdi luong ALO3, thudng khoang 40% khdi lugng CaO, khoang
10% khdi lwong MgO, khoang 35% khédi lugng SiO2 va khoang 12% khéi lugng AlOs.

Xi phospho nhiét dién 14 san phim thai ctia qué trinh san xuat phospho nhiét di¢n.
N6 it phan tmg hon so v6i xi 10 cao va chira tir khoang 45 dén 50% khéi lugng CaO, tir
khoang 0,5 dén 3% khdi lugng MgO, tir khoang 38 dén 43% khéi lugng SiO,, tir khoang
2 dén 5% khdi luong ALO; va tir khoang 0,2 dén 3% khéi luong Fez03, va florua va
phosphat. Xi thép 14 san phdm thai ciia cac qué trinh san xuat thép véi céc thanh phan
thay do6i 16n.
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Silic oxit vé dinh hinh t6t hon 14 silic oxit v6 dinh hinh tia X, ttrc 13, silic oxit ma
phuong phap nhifu xa bot khéng phat hién thdy két tinh. Ham luong SiO; trong silic
oxit vé dinh hinh theo sang ché mot cach thudn loi 13 it nhat 80% khéi lugng, t6t hon 13
it nhit 90% khéi luong. Silic oxit két ta thu duoc trén quy mo cdng nghiép bang cac
quy trinh két ta khoi dau tir thiy tinh 1ong. Silic oxit két tha tir mot s6 quy trinh san

xuat con duge goi la silicagel.

Silic oxit khéi dugc san xuit théng qua phan ung cua closilan, vi du silic
tetraclorua, trong ngon lira hydro/oxy. Silic oxit khoi 1a b6t SiO2 v6 dinh hinh c6 duong
kinh hat tir 5 dén 50 nm véi dién tich b& mat riéng nim trong khoang tir 50 dén 600 m?
g'.

Microsilica 1a san phim phu ctia qué trinh san xut silic hodc qué trinh san xuAt
ferosilic, va twong tu gdm chu yéu 14 bot SiO2 vo dinh hinh. Hat cé duong kinh véi do

16n 13 0,1 pm. Dién tich bé mat riéng c6 d6 16n ndm trong khoang tir 15 dén 30 m? g’

Tro bay duoc tao ra trong sb cdc san phim khac trong khi dbt chay than trong
nha may dién. Tro bay 16p C (tro bay than nau), theo WO 08/012438, chira khoang 10%
khdi lugng CaO, trong khi tro bay 16p F (tro bay than ctmg) chira it hon 8% khdi lwong,
t6t hon 14 it hon 4% khéi lugng, va thudng khoang 2% khéi lugng CaO.

BOt d4 silicat gém da silicat nghién min va ¢6 san voi luong nhiéu. Viéc st dung
ching khong gép phin dang ké vao diu chan cacbon. Vi du vé bt da silicat bao gom

bdt bazan va thach anh.

Theo mot phuong éan, vat liéu gén Xi mang bd sung b) con chira chit mau vé co.
Chét mau v6 co thich hop bao gdm sét oxit, titan dioxit, coban-crom-nhdm-spinel, va
crom(IIT)-oxit nhu phdm xanh luc crom. T8t hon 13, chit mau vo co khéng cAu thanh
nhidu hon 5% khéi luong, 6t hon 13 khong nhiéu hon 3% khdi lugng, trén téng lwong
chét két dinh xi méng a) va vat liéu gén xi ming bd sung b).

Hop phin x4y dung chita ngudn sulfat d). Nguon sulfat 13 hop chét c6 kha ning
cung cép ion sulfat trong méi trudng nude kiém. Néi chung, ngudn sulfat c6 d6 tan trong
nudc 1a it nhat 0,6 mmol-L! & nhiét d6 30°C. D tan trong nudce clia nguén sulfat duoc

xac dinh mét cch thich hop trong nude vai gia tri do pH bat dau 1a 7.
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Cu thé, ty 18 mol cua tdng aluminat c6 sdn so véi sulfat ndm trong khoang tir 0,4
dén 2,0, t6t hon 13 tir 0,57 dén 0,8, cu thé 14 khoang 0,67. Pidu nay c6 nghia la ty 1é tron
trong hop phén duogc didu chinh sao cho ty 18 cao nhét c6 thé cua ettingite dugc tao thanh

tr aluminat c6 san.

Nhu duoc d& cap trude do, xi ming Portland & dang c6 sén trén thi truong thudng
chira lugng nhd ngu6n sulfat. Néu lugng noi tai ctia sulfat 13 chua r3, lwong nay c6 thé
duoc xac dinh bang phuong phép quen thude véi ngudi c¢6 hiéu biét trung binh trong
linh vuc k§ thuat nhu phén tich nguyén t6 bang phuong phéap XRF. Khi ngudn sulfat
thudng duogc sir dung trong qué trinh san xuat xi méng, sulfat kim loai kiém thé, sulfat
kim loai kiém, hodc dang hdn hop cua ching, nhu thach cao, nira hydrat, anhydrit,
arkanit, thenardit, syngenit, langbeinit, thudng 14 tinh thé, lwong ciia chiing ciing c6 thé
duoc xac dinh bing phwong phap XRD. Ca lugng sulfat ndi tai va ngudn sulfat dugc bd
sung tir bén ngoai bit ky dwoc xem xét trong phép tinh ty 18 mol clia tong aluminat co

san so véi sulfat.

N6i chung, ngudn sulfat tir bén ngoai ¢6 thé 1 ngudn canxi sulfat, tot hon 1a duoc
chon tir canxi sulfat dihydrat, anhydrit, o- va B-nra hydrat, tic la, o-bassanit va
B-bassanit, hodc hdn hop cua ching. Tt hon 13 ngudn canxi sulfat 13 o-bassanit va/hozic

B-bassanit. C4c ngudn sulfat khéc 13 sulfat kim loai kiém nhu kali sulfat hodc natri sulfat.

Du tinh ring chat phu gia c6 thé déng vai trd 1am ngudn ctia ca aluminat va sulfat,

nhu nhom sulfat hexadecahydrat hodc nhom sulfat octadecahydrat.

Tét hon 13, ngudn sulfat d) 1a ngudn canxi sulfat. Ngudn canxi sulfat thuong duge
bao gdm v&i lugng tir 3 dén 20% khéi lugng, t6t hon 1a tir 10 dén 15% khéi lwong, so

v6i lugng chét két dinh xi mang a).

Theo sang ché, hop phin xay dung chira chit kiém soat su hinh thanh ettringite
f). Chét kiém soat su hinh thanh ettringite chira (i) axit glyoxylic, mudi cta axit
glyoxylic va/hodc din xuét ctia axit glyoxylic; va (i) it nhdt mét ngudn trong sb (ii-
a) ngudn borat va (ii-b) ngudn cacbonat. Ngudn cacbonat dugce chon tir cacbonat vd co

¢6 @0 tan trong nudce 14 0,1 g-L! hodc 16n hon, cacbonat hitu co, va hdn hop ctia ching.
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Cho rang thanh phan (i), tirc 13, axit glyoxylic, mudi ciia axit glyoxylic va/hozic
dan xuét ctia axit glyoxylic, két hop v6i ion borat hodc ion cacbonat tir thanh phan (i),

Jam chém su hinh thanh ettringite tir pha aluminat bat ngudn tir chat két dinh xi mang.

Tét hon 13, (i) axit glyoxylic, mudi cta axit glyoxylic va/hodc din xuét clia axit
glyoxylic ¢6 mit v6i tdng lugng tir 0,2 dén 2% khéi lwong, t6t hon 13 tir 0,3 dén 1% khdi

luong, so v6i luong chét két dinh xi mang a).

Mudi cta axit glyoxylic hitu ich bao gdm glyoxylat ciia kim loai kiém, vi du,

natri glyoxylat va kali glyoxylat.

D4n xuét ctia axit glyoxylic hitu ich bao gdm polyme axit glyoxylic va san phim

cOng cua axit glyoxylic.

Theo m6t phuong 4n, polyme axit glyoxylic 1a chit ngung tu amin-axit glyoxylic.
Thuét ngft “chit ngung tu amin-axit glyoxylic” ¢ nghia 1a chit ngung tu axit glyoxylic
v&i hop chét chira nhém amino hozc amido ¢6 kha ning phan ting véi aldehyt. Vi du vé
hop chit chira nhém amino hogic amido c6 kha ning phan tmg v&i aldehyt bao gém ure,
thioure, melamin, guanidin, axetoguanamin, benzoguanamin va cac axylguanamin va

polyacrylamit khac.

Tt hon 13, chit ngung tu amin-axit glyoxylic 1a chit ngung tu melamin-axit
glyoxylic, chit ngung tu ure-axit glyoxylic, chat ngung tu melamin-ure-axit glyoxylic
va/hodic chit ngung tu polyacrylamit-axit glyoxylic. Chat ngung tu ure-axit glyoxylic
duoc dic biét vu tién. Chat ngung tu amin-axit glyoxylic hitu ich va viéc san xudt ching

duge mo ta trong WO 2019/077050, duge dua vao trong ban mo ta b'fmg cach vién dan.

Chét ngung tu amin-axit glyoxylic c6 thé thu dugc bang céch cho axit glyoxylic
phan tng véi hop chat chira nhém amino hozc amido c6 kha ning phan tng véi aldehyt.
Axit glyoxylic c6 thé dugc str dung dudi dang dung dich nuéce hodc dudi dang mudi ctia
axit glyoxylic, t&t hon 13 mudi cua axit glyoxylic va kim loai kiém. Twong tw, hop chit
amin ¢6 thé duogc st dung dudi dang mudi, vi du, dudi dang mudi guanidin. No6i chung,
hop chét amin va axit glyoxylic dwoc phan {ng theo ty 18 mol 14 tir 0,5 dén 2 duong
luong, t6t hon 14 tir 1 dén 1,3 dwong lugng, clia axit glyoxylic so v&i nhém amino hogc

amido c6 kha ning phan tng véi aldehyt. Phan tig dugc tién hanh & nhiét d6 tir 0 dén
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120°C, tt hon 1 tir 25 dén 105°C. Gi4 tri d6 pH 6t hon 14 tir 0 dén 8. San phidm nhét
thu dugc trong phan ing c6 thé duoc st dung nhu vay, duoc didu chinh dén ham luong
chét ran mong mubn béng cach pha lodng hodc cd ddc hodc dugce lam bay hoi dén kho

béng cach, vi du, séy phun, séy kiéu tang, hodc séy kho nhanh.

N6i chung, chit ngung tu amin-axit glyoxylic ¢6 phén tir lvong ndm trong khoang
tir 500 dén 25000 g/mol, t&t hon 13 tir 1000 dén 10000 g/mol, dic biét wu tién 1a tir 1000
dén 5000 g/mol.

San phim cong clia axit glyoxylic hiru ich 12 san phdm cong bisulfit axit glyoxylic

c6 cong thirc

OH
/
X00C—CH
~

SO,X

trong d6

X 1a, doc 1ap véi nhom khac, duge chon tir H hode dang twong duong cation Cata
trong d6 Cat 14 cation khong dugc gidi han cu thé, nhung t&t hon 13 dugc chon tir cation
kim loai kiém, kim loai kiém thd, k&m, sit, amoni, hodc phosphoni, hodc hdn hop ctia
ching va a 14 1/n trong d6 n 13 héa trj ctia cation. San phdm cdng bisulfit axit glyoxylic
¢6 thé duoc diéu ché nhu dugc mo ta trong WO 2017/212045.

Trong khi axit glyoxylic v mudi cia axit glyoxylic 1a chit rén, chit ngung tu
axit glyoxylic thuong 13 chat 1ong & nhiét d6 xung quanh. Diéu nay c6 thé tao thuan loi
cho sy phan bd ddng nhét trong hop phan.

Thanh phdn (ii) 14 it nhat mot ngudn trong s6 (ii-a) ngudn borat v (ii-b) ngudn
cacbonat.

Ngudn borat thudng chita hop chit borat tan nhanh, ré. Ngudn borat thich hop

bao gdm borac, axit boric, colemanit, va hexahydroborat.

Néu duge st dung, (ii-a) nguén borat t6t hon 14 c6 mit vai lugng tu 0,3 dén 1%
khéi luong, tét hon 14 tir 0,3 dén 0,5% khdi luong, so vai lugng chét két dinh xi mang
a).
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Ngudn cacbonat c6 thé 13 cacbonat v6 co c¢6 d tan trong nuée 14 0,1 g-L™! hozc
16n hon & 25°C. D6 tan trong nude cua cacbonat vo co duge xac dinh thich hgp trong
nudce véi gia tri 4 pH bat dau 14 7. Puoc hiéu réng gia tri d0 pH tai giéi han d¢ tan 1a

cao hon so véi gié tri d6 pH bt dau.

Theo mdt phuong 4n duoc wu tién, chat kiém soat sy hinh thanh ettringite chira
(ii-b) ngudn cacbonat. Su ¢6 mit ctia ngudn cacbonat dam bao ring nude tron ban dau
co néng dd ion cacbonat cao. Ion cacbonat dugc cho la ha?'lp phu 1én trén bé mat pha
khoéng cung véi axit glyoxylic, mubi cia axit glyoxylic va din xuét ctia axit glyoxylic.
Axit glyoxylic, mubi ca axit glyoxylic va din xuét cta axit glyoxylic ciing duy tri mot

phén trong dung dich 18 rdng va ngan sy hinh thanh ettringite ban dau.

Tt hon 13, (ii-b) nguén cacbonat c6 mat véi lugng tir 0,3 dén 1% khéi luong, tbt

hon 13 tir 0,3 dén 0,5% khéi lugng, so v6i lwong chat két dinh xi mang a).

Nguon cacbonat c6 thé 13 cacbonat v6 co ¢6 d6 tan trong nuéce 1a 0,1 g-L! hodc
16n hon. “Cacbonat vd co” ¢ nghia 1a mudi cia axit cacbonic, tirc 1a, mudi duge déc

trung bdi su ¢6 mit cia ion cacbonat (CO3%) va/hodc ion hydro cacbonat (HCO3").

Theo mdt phuong an, cacbonat vo co ¢ thé dugc chon thich hgp tir cacbonat cta
kim loai kiém nhu kali cacbonat, natri cacbonat, natri bicacbonat, hodc lithi cacbonat,
va cacbonat cta kim loai kiém thé thoa man do tan trong nudc can c6, nhu magie
cacbonat. Cacbonat v6 co thich hop khac bao gdm cacbonat ctia bazo nito nhu guanidin
cacbonat va amoni cacbonat. Natri cacbonat va natri bicacbonat dugc dac biét vu tién,

cu thé 12 natri bicacbonat.

Theo cach khac, nguén cacbonat dugc chon tir cacbonat hitu co. “Cacbonat hitu
co” ¢6 nghia 1a este cla axit cacbonic. Cacbonat hitu co dugc thuy phan khi c6 mét hé
thdng gin xi ming dé giai phéng ion cacbonat. Theo mdt phuwong én, cacbonat hitu co
dugc chon tir etylen cacbonat, propylen cacbonat, glyxerol cacbonat, dimetyl cacbonat,
di(hydroxyetyl)cacbonat hodc hdn hop ctia chiing, t6t hon 14 etylen cacbonat, propylen
cacbonat, va glyxerol cacbonat hozc hdn hop cia ching, va cu thé 14 etylen cacbonat
va/hoic propylen cacbonat. Hon hop ctia cacbonat v6 co va cacbonat hitu co cling c6

thé duge st dung.
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Ty 18 khdi lugng cta thanh phin (i) so v6i thanh phén (ii) thuong nim trong
khoéng tir khoang 10:1 dén khoang 1:10, t&t hon 14 tir khoang 5:1 dén khoang 1:5 hoic
tir khoang 1:1 dén khoang 1:4.

Theo sang ché, hop phin x4y dung chira polyol e) véi lugng tir 0,3 dén 2,5% khéi
luong, 8t hon 1a tir 1,5 dén 2,5% khdi lugng, so véi lugng chat két dinh xi mang a).

Cho rang polyol nhu glyxerol tao chelat véi ion canxi ctia, vi dy, canxi sulfat
hodc C3A. Do d6, qué trinh phén ly ion canxi dugc tdng nhanh hon. Sy tao chelat ion
canxi cling 1am 6n dinh canxi trong dung dich va lam ting nhanh qua trinh phén ly ctia
pha canxi aluminat, bing cach d6 lam cho aluminat tir cac pha canxi aluminat nay dé

tiép can hon.

“Polyol” ¢6 nghia 14 hop chét c6 it nhat hai nhém hydroxyl rugu trong phéan tir
ctiand, viduy, 3, 4, 5 hodc 6 nhom hydroxyl rugu. Polyol ¢c6 nhom hydroxyl 1an cén duge
wu tién. Polyol ¢6 it nhét ba nhém hydroxyl lién két véi ba nguyén tir cacbon lién tiép

duoc wu tién nhat.

Kha ning cua polyol tao chelat véi ion canxi va bang cach d6 lam 6n dinh canxi
trong dung dich c6 thé dugc danh gi4 bang thir nghiém két tia canxi aluminat. Theo mot
phuong 4n, polyol, trong thir nghiém két tia canxi aluminat trong d6 dung dich thir
nghiém, thu duoc bing cach bd sung 400 mL dung dich polyol 1% khdi lugng trong
nudc voi 20 mL dung dich NaOH 1 mol/L trong nuéc va 50 mL dung dich NaAlO»
25 mmol/L trong nudc, duge chudn d6 véi dung dich CaCly 0,5 mol/L trong nuéc &
20°C, trc ché su két tua cta canxi aluminat 18n dén ndéng d6 canxi 75 ppm, t5t hon 1a
90 ppm.

Thir nghiém phat hién su két tha cia canxi aluminat bdi dd duc. Ban dau, dung
dich tht nghiém la dung dich trong. Dung dich thr nghiém trong duoc chudn do véi
dung dich CaCl; trong nudc & tdc d6 thém liéu khong dbi, vi dy, 2 mL/phat, nhu duge
mb ta & trén. Cling v6i viée bd sung CaCl, lién tuc, su két tha clia canxi aluminat dén
dén su thay dbi dac tinh quang hoc ctia dung dich thir nghiém boi d6 duc. Piém két thic
chuén d6, dugc bidu dién du6i dang ndng d6 canxi tdi da (dudi dang Ca?"), trude khi

bit ddu hién tuong duc c6 thé dugce tinh tir thoi gian tr6i qua dén diém bét dAu.
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Theo mdt phuwong 4n duge wu tién, polyol €) dugc chon tir hop chat gdm chi
cacbon, hydro, va oxy va khong chita nhom carboxyl (COOH) trong phéan tir ctia nd.

Theo mdt phuong én, polyol duge chon tir monosacarit, oligosacarit, polysacarit
tan trong nudce, hop chét c6 cbng thirc chung (P-I) hodc dime hoic trime ctia hop chét

¢6 cong thirc chung (P-I):

X
OH OH
(P-I)
trong d6 X la
H OH V[\N /]y
R m
e
"~ i , hodc OH
(P-Ia) (P-Ib) (P-Ic)
trong do

R 1a -CH2OH, —NHa,
n 12 s6 nguyén tir 1 dén 4,
m 1a s nguyén tir 1 dén 8.

Theo mdt phuong an, polyol e) dugc chon tir sacarit. Sacarit hitu ich bao gom
monosacarit, nhu glucoza va fructoza; disacarit, nhu lactoza va sucroza, trisacarit, nhu
raffinoza; va polysacarit tan trong nudc, nhu amyloza va maltodextrin. Monosacarit va

disacarit, cu thé la sucroza, dugc dac bi€t vu tién.

Theo mét phuong 4n duoc wu tién khéc, polyol e) dwgc chon tir hgp chat gdm chi
cacbon, hydro, va oxy va khong chira nhom carboxyl (COOH) hodc nhém carbonyl
(C=0) trong phén tir ctia né. Can hiéu rang thuat ngit “nhém carbonyl” bao gbm dang
hd bién cta nhom C=0, tirc 13, cip nguyén tir cacbon lién két dbi lien k& véi nhoém

hydroxyl (-C=C(OH)-).
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Hop chit ¢ cong thiac (P-I) trong d6 X 1a (P-Ia) néi chung duoc dé cap dén 1a
ruou dudng. Ruou dudng 13 hop chit hitu co, thudng thu duge tir dudng, chira mot nhém
hydroxyl (-OH) dugc gén vi mdi nguyén tir cacbon. Rugu dudng hitu ich 1 manitol,
sorbitol, xylitol, arabitol, erytritol va glyxerol. Trong s6 chung, glyxerol dugc dic biét
wu tién. Dy tinh 14 cacbonat ctia rugu polyhydric nhur glyxerol cacbonat c6 thé dong vai

trd 12 ngudn polyol.

Hop chét ¢ cong thic (P-I) trong d6 X 13 (P-Ib) bao gbm pentaerytritol, va
tris(hydroxymetyl)aminometan.

Hop chét c6 cong thirc (P-I) trong d6 X 14 (P-Ic) bao gdm trietanolamin.

Dime hoic trime c6 nghia 14 hop chét trong d6 hai hodc ba phan tir c6 cong thirc
chung (P-I) dugc lién két théng qua ciu nbi ete va thu dugc chinh thirc tir phan ing
ngung tu cung véi viée loai bé mot hodc hai phan tir nude. Vi du vé dime va trime cua

hop chét c6 cong thic (P-I) bao gdm dipentaerytritol va tripentaerytritol.

Theo sang ché, hop phan x4y dung chita chit ddng 1am chdm g) dugc chon tir (g-
1) axit o-hydroxy monocarboxylic va mudi ctia axit ndy, (g-2) axit phosphonic va mubi
clia axit ndy, (g-3) axit polycarboxylic va mudi cua axit niy, va hdn hop cta ching.
Theo mot phuong éan duge déc biét vu tién, chét déng lam chdm g) chtra (g-1) axit a-
hydroxy monocarboxylic va/hoic mudi cta axit nay.

Tt hon 13, chat déng 1am cham g) c6 mit voi téng lugng tir 0,05 dén 1% khdi
lugng, t6t hon 1a tir 0,05 dén 0,2% khéi luong, so véi luong chét két dinh xi mang a).

Axit o-hydroxy monocarboxylic thich hop hodc mudi cia axit nay (g-1) bao gdbm
axit glycolic, axit gluconic, va mudi ctia chiing va hdn hop cta ching. Natri gluconat

duoc diac biét uvu tién.

Axit phosphonic thich hop va mudi cua axit nay (g-2) cu thé la axit
polyphosphonic va4 mudi cta axit ndy va bao gdm axit 1-hydroxyetyliden-1,1-
diphosphonic (HEDP), amino-tris(axit metylenphosphonic) (ATMP) hodc axit [[(2-
hydroxyetyl)imino]bis(metylen)]bisphosphonic, va mubi ctia ching va hdn hop cta
ching. Cong thirc hoa hoc twong tng cua diphosphonat hodc triphosphonat dugc vu ti€n

la nhu sau:
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l I
OH CH30H (HEDP)

OH (ATMP)

H203PW

N POsH»
HO/\/ "

Axit [[(2-hydroxyetyl)imino]bis(metylen)]bisphosphonic

Axit polycarboxylic thich hop va mudi cta axit ndy (g-3) bao gdm axit
phosphonoalkyl carboxylic, axit amino carboxylic, va axit polymeric carboxylic, va
mudi cta ching va hdn hop ctia ching.

Thuét ngit axit polycarboxylic, nhu dugce sir dung trong ban mo ta, cd nghia la

hop chét hodc polyme c6 hai hodc nhiéu nhém carboxyl trong phan tir.

Axit polycarboxylic thich hop bao gdm axit polycarboxylic phan tir lugng thip
(c6 phan tr lugng 1a, vi duy, 500 hodc thép hon), cu thé 1a axit polycarboxylic béo, nhu
axit oxalic, axit malonic, axit suxinic, axit glutaric, axit adipic, axit pimelic, axit fumaric,
axit maleic, axit itaconic, axit xitraconic, axit mesaconic, axit malic, axit tartaric, va axit
xitric.

Axit phosphonoalkyl carboxylic thich hgp bao gdm axit 1-phosphonobutan-
1,2,4-tricarboxylic, axit 2-phosphonobutan-1,2,4-tricarboxylic, axit 3-phosphonobutan-
1,2,4-tricarboxylic,  axit  4-phosphonobutan-1,2,4-tricarboxylic, — axit  2,4-
diphosphonobutan-1,2,4-tricarboxylic, axit 2-phosphonobutan-1,2,3,4-tetracarboxylic,
axit 1-metyl-2-phosphonopentan-1,2,4-tricarboxylic, hodc axit 1,2-phosphonoetan-2-

dicarboxylic.
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Axit amino carboxylic thich hop bao gdm axit etylendiamin tetra axetic, hosc

axit nitrilotriaxetic.

Axit polymeric carboxylic thich hgp bao gdm homopolyme ciia axit acrylic,
homopolyme cua axit metacrylic, axit polymaleic, copolyme nhu etylen/axit acrylic
copolyme va etylen/axit metacrylic copolyme; copolyme cuia axit acrylic va/hodc axit
metacrylic voi monome chira nhom sulfo hodc sulfonat. Theo m¢t phuwong an, monome
chra nhom sulfo ho#c sulfonat dugc chon tir nhém bao g?)m axit vinylsulfonic, axit
(meth)alylsulfonic, axit 4-vinylphenylsulfonic hodc axit 2-acrylamido-2-
metylpropylsulfonic (ATBS), véi ATBS dugc dédc biét uu tién. Co thé mot hodc nhiéu

nhém monome chira nhém sulfo hodc sulfonat dé cap & trén dugc chura trong copolyme.

No6i chung, phan tir lugng cta axit polymeric carboxylic ndm trong khoang tir
1000 dén 30000 g/mol, tt hon 14 tir 1000 d&&n 10000 g/mol. Phan tir lugng duge do bang
phuong phap sac ky thAm gel (gel permeation chromatography - GPC) nhu dugc néu
chi tiét trong phan thir nghiém.

Theo cach thich hop, axit polymeric carboxylic hozc mubi ciia né cé s6 luong
mili duong luong (meq) ctia nhém carboxyl 1a 3,0 meq/g hoic cao hon, t6t hon 1 tir 3,0
dén 17,0 meq/g, t6t hon nita 13 tir 5,0 dén 17,0 meq/g, tot nhat 14 tir 5,0 dén 14,0 meq/g,
gia thiét rang tit ca cac nhém carboxyl & dang khong trung hoa.

Mic di khong duge wu tién, hop phin xay dung c6 thé chira chit ting tbc dong
ran nhu duoc st dung thong dung, vi duy, trong vita stta chita va 16p nén tu san phéng,
nhu mudi lithi, cu thé 14 lithi cacbonat hoc lithi sulfat. DAu hidu c¢6 loi cia séng ché 1a
phat tridn cudng d6 sém cia hop phin xay dung sao cho c6 thé bo qua chét ting toc
déng rén lithi. Do d6, theo c4c phuwong 4n duge wu tién, hop phan xay dung khong chira
chit tang tbc dong ran lithi. Viéc ndy cling gitp 1am giam gi4 thanh cta hop phin x4y

dung, do chét ting tdc dong ran lithi 14 thanh phan kh4 dat.

Tét hon 13, hop phin x4y dung theo sang ché con chira it nhdt mot chat phan tan
cho chat két dinh v6 co, cu thé 1a chit phan tn cho hén hop gin xi ming nhu bé tong

hoac vita.
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Vi du vé chit phén tan hitu ich bao gdm:

- polyme lugc (comb polymer) ¢6 mach chinh chita cacbon ma dwgc gan nhém

neo gift xi mang va mach bén polyete treo (pendant),

- polyme luoc khong ion c6 mach chinh chira cacbon ma duge gin nhém cé
thé thuy phan va mach bén polyete treo, nhém c6 thé thiiy phén trong qua trinh thiy
phén giai phéng nhém neo gift xi méng,

- ché phadm phan tén dang keo clia cation kim loai da héa tri, nhu AP, Fe**
ho#ic Fe?*, va cht phén tan polyme ma chira nhém anion va/hodc tao anion va mach bén
polyete, va cation kim loai da hda tri c6 mat v6i luong siéu ty luong, duoc tinh dudi
dang duong lugng cation, dua trén tbng nhém anion va tao anion cia chét phan tan
polyme,

- chét ngung tu melamin-formaldehyt dugc sulfonat héa,

- lignosulfonat,

- chét ngung tu keton-formaldehyt dugc sulfonat hoa,

- chét ngung tu naphtalen-formaldehyt duoc sulfonat héa,

- chét phan tan chtra phosphonat,

- chét phén tan chtra phosphat, va

- hon hop cia ching.

T6t hon 14, chét phan tan ¢6 mit vdi tong luong nim trong khoang tir 0,08 dén
0,4% khdi luong, t6t hon 1a tir 0,15 dén 0,3% khdi lugng, so véi lugng chét két dinh xi
mang a).

Dac biét vu tién polyme lugc c6 mach chinh chira cacbon ma dugc gén nhém neo
gilt xi mang va mach bén polyete treo. Nhém neo gitt xi méng 14 nhdm anion va/hodc
tao anion nhu nhom carboxylic, nhoém axit phosphonic hodc phosphoric hodc anion ctia
chiing. Nhém tao anion 14 nhém axit c6 trong chit phan tin polyme, ma c6 thé dugc

bién d6i thanh nhém anion twong tmg trong diéu kién kiém.
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Tot hon 13, don vi cdu triuc chira nhém anion va/hoéc tao anion 1a don vi c6 cong

thire chung (Ia), (Ib), (Ic) va/hoac (Id):

R
—f-c—c—+
H CIZZO

I
R2

Ia
trong do:
R! 1a H, C1-C4 alkyl, CH2COOH hoic CH,CO-X-R3A, t6t hon 14 H hodc metyl;
X 1a NH-(CniHan1) hosic O-(CniHan1) v6inl = 1, 2, 3 hoc 4, hozc lién két héa
hoc, nguyén tr nito hodc nguyén tir oxy dugec lién két véi nhém CO;
R? 1a OM, PO3Msa, hodc O-PO3Ma; vé6i diéu kién 13 X 14 lién két hoa hoc néu R2
1a OM;
R341a PO3Ma, hodc O-POsMy;
P
=6
4
H (CH,)—R

Ib
trong do:
R? 13 H hodc Ci-Cq alkyl, tot hon 1a H hodc metyl;
n 1ao0,1,2,3hoic4;

R* 1a PO3Ma, hodc O-PO3Mp;
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5

+LLy
O:l\ ):0

V4
Ic
trong do:
RS 14 H hoic Ci-Cs alkyl, tot hon 12 H;
Z 1a O hodc NR’;

R’ 1a H, (CniHan1)-OH, (CniH2a1)-PO3Ma2, (CniHan1)-OPO3M2, (C¢Ha)-PO3sMo,
hodc (CsHa)-OPO3M;, va

nl 1a1,2, 3 hoac 4,

H R
it
O0=C C=O0

+ ou

R’

trong do:
R® 1a H hodc Ci-Cq alkyl, t6t hon 12 H;
Q 1aNR7 hoic O;

R’ 1a H, (CniH2n1)-OH, (CniH2n1)-PO3Ma, (CniHan1)-OPO3M2, (CeHa)-PO3sMo,
hodc (CsHa)-OPO3Mo,

nl 1a1,2, 3 hodc4;va

& d6 mbi M doc 1ap 1a H hoic dang twong duong cation.
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Tét hon 13, don vi cAu tric chira mach bén polyete 1a don vi cé cong thirc chung
(ITa), (IIb), (IIc) va/hodc (I11d):

WL

10 11

FF
—C
|

—O—2A0

2 G, Hong—Z—E—GHAO}R"
JIE]
trong do:
R R!! va R'2 d6c 1ap v6i nhau 13 H hoic Ci-Cs alkyl, t6t hon 13 H hogic metyl;
Z? 1a O hoic S;

E la Cy-Csalkylen, xyclohexylen, CH2-CgHio, 1,2-phenylen, 1,3-phenylen hodc
1,4-phenylen;

G 1a O, NH hoac CO-NH; hoac

E va G cung nhau la lién két hoa hoc;

A 14 C2-Cs alkylen hosic CH2CH(CeHs), tot hon 1a C,-C3 alkylen;
n2 1a0,1,2,3,4hoac 5;

a 12 s6 nguyén tir 2 &én 350, t6t hon 1a tir 10 dén 150, t&t hon nta 13 tir 20 dén
100;

R!? 12 H, nhém Ci-Cy4 alkyl khdng phin nhanh hodc phan nhanh, CO-NH, hoac
COCHzs;

R16 R17
-
FL“*(CHZHQ,,2 0—E*—~N—(AO0);R"
(LO);-R®
IIb

trong d6:

27



51331 28/50

RI!6, R17 va R!® ddc 14p véi nhau 1a H hodc C1-Cs alkyl, tot hon 13 H;

E? 1a Cp-Cs alkylen, xyclohexylen, CH2-CsHio, 1,2-phenylen, 1,3-phenylen,

hodc 1,4-phenylen, hodc 1a lién két hoa hoc;

100;

100;

100;

A 13 C2-Cs alkylen hoic CH,CH(CgHs), t6t hon 1a C,-Cs alkylen;
n2 1a0,1,2,3,4hoic 5;
L 13 C2-Cs alkylen hoac CH2CH(CgHs), t6t hon 1a C,-Cs alkylen;

a 12 sd nguyeén tir 2 dén 350, t6t hon 14 tir 10 dén 150, t6t hon nita 14 tir 20 dén

d  1a sb nguyén tir 1 dén 350, t6t hon 14 tir 10 dén 150, t5t hon nita 13 tir 20 dén

R" 1a H hogc C1-Cq alkyl; va

R?° 13 H hoidc Ci-Cy4 alkyl;

trong do:

R, R2 va R doc 1ap 14 H hodc C1-Cy alkyl, tot hon 1a H;

W 1a O, NR%, hoic 1aN;

V 131 néu W =0 hodc NR?, vala2 néu W=N;

A 14 C,-Cs alkylen hoac CH2CH(CHs), t6t hon 1a C,-Cs alkylen;

a 12 sb nguyén tir 2 dén 350, t6t hon 14 tir 10 dén 150, t6t hon nita 14 tir 20 dén

R?* 13 H ho#c C;-Cs alkyl;
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R* 1a H hoidc C1-Cy alkyl;

6

R H
|
]

MO—C  C— (:1~[—(A0)a RZ“]
|1l v
o o

I1d

trong do:

R® 14 H hodc Ci-Cy alkyl, t6t hon 13 H;

Q 1aNR!°, N ho#c O;

V 1a1néuQ=0hoicNR""vala2néuQ=N;

R!°1a H hodc Ci-Cs alkyl;

A 14 Co-Cs alkylen hodic CH2CH(CgHs), tot hon 1a C,-Cs alkylen; va

a 12 sé nguyén tir 2 &n 350, t6t hon 14 tir 10 dén 150, t6t hon nita 14 tir 20 dén
100;

& d6 mdi M doc lap 12 H hoic dang twong duong cation.

Ty 16 mol ctia don vi cdu trac (I) so v6i don vi cau trac (II) thay d6i tir 1:3 dén
khoang 10:1, t&t hon 1a tir 1:1 dén 10:1, t&t hon nita 14 tir 3:1 dén 6:1. Chat phan tin
polyme chira don vi c4u tric (I) va (IT) ¢6 thé duge tao ra bang phuong phap thong dung,
vi du bing cach polyme héa gbe tir do hodc polyme hoa gbe co kiém soat. Vige didu ché
chét phan tan, vi dy, dugc md ta trong EP 0 894 811, EP 1 851 256, EP 2 463 314, va
EP 0 753 488.

Nhiéu chét phén tan hitu ich chira nhém carboxyl, mubi ctia né hogc nhém cé thé
thily phén giai phong nhém carboxyl trong qué trinh thity phan. Tét hon 13, s luong
mili dwong luong ciia nhém carboxyl dugce chita trong cac chat phan tan nay (hoic cla

nhém carboxyl c6 thé giai phéng trong qua trinh thity phan nhém c6 thé thiy phan dugce
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chira trong chit phan tan) 14 thip hon 3,0 meq/g, gia thiét rang tat ca cdc nhém carboxyl

0 dang khong trung hoa.

T4t hon nita 13, chat phan tin dwoc chon tir nhém polycarboxylat ete (PCE).
Trong PCE, nhém anion 1a nhém carboxylic va/hodc nhom carboxylat. PCE t6t hon 1a
¢6 thé thu duoc bing qua trinh copolyme hoéa ciia gbc polyete macromonome va
monome chita nhém anion va/hodc tao anion. Tot hon 13, it nhit 45 %mol, tt hon 13 it
nhét 80 %mol cta tAt ca don vi cAu tric cdu thanh copolyme 1 don vi céu tric cla

polyete macromonome hodc monome chira nhém anion va/hodc tao anion.

L&p polyme lugc thich hgp khac ¢6 mach chinh chira cacbon ma dugc gin nhoém

neo gift xi ming va mach bén polyete treo chira don vi cdu trac (III) va (IV):

1
trong do:

T 1a phenyl, naphtyl hodc heteroaryl c6 tir 5 &én 10 nguyén tir vong, trong d6 1
hoac 2 nguyén t 1a nguyén tir khac loai dugc chon tt N, O va S;

n3 la 1 hoac 2;

B 1aN, NH hodc O, v6i didu kién 1an3 142 nfu B 1a N van3 1a 1 néu B 1a NH
hoac O;

A 13 C-Cs alkylen hoic CH2CH(CeHs), t6t hon 1a C2-C; alkylen;
a2 14 sé nguyén tir 1 dén 300;

R2¢ 14 H, C;-Cyo alkyl, Cs-Cs xycloalkyl, aryl, hogc heteroaryl c6 tir 5 dén 10
nguyén tir vong, trong d6 1 hodc 2 nguyén tr la nguyén tir khac loai duge chonti N, O

va S;

& d6 don vi ciu tric (IV) duoc chon tir don vi cdu tric (IVa) va (IVb):
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o)
%)—53 %Ao}?%l—omjm
oM

IVa
trong do:

D 14 phenyl, naphtyl hozc heteroaryl ¢6 tir 5 dén 10 nguyén tit vong, trong d6 1
hodc 2 nguyén tlr 1a nguyén tir khac loai dugc chon tir N, O va S;

E3 1a N, NH hoic O, véi didu kién 1a m 14 2 néu E3 1aN vam 13 1 néu E? 1a NH
hoic O;

A 13 C2-Cs alkylen hoac CH2CH(CgHs), t6t hon 1a C2-Cs alkylen;
b 1asd nguyén tir 0 dén 300;

M ddc lap 1a H hodc dang twong duong cation;

|

V2 R7A

Vb
trong do:

V2 13 phenyl hogc naphtyl va tiy ¥ duogc thé boi 1 hodc 2 gbe duge chon tir RS,
OH, OR®, (CO)RE, COOM, COORS®, SO3R® va NOy;

R’41a COOM, OCH,COOM, SO3M hozc OPO3My;
M la H hodc dang twong duong cation; va
R® 1a Ci-C4 alkyl, phenyl, naphtyl, phenyl-Ci-C4 alkyl hodc C1-Ca alkylphenyl.

Polyme chita don vi cau tric (IIT) va (IV) c6 thé thu duoc béi qué trinh da ngung
tu ctia hop chit thom hozc di vong thom c6 nhém polyoxyalkylen duge gén voi 18i thom
hodc di vong thom, hop chét thom ¢ gde carboxylic, sulfonic hoic phosphat, va hop

chat aldehyt nhu formaldehyt.
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Theo mét phuong 4n, chit phan tin 13 polyme lwoc khéng ion c6 mach chinh
chira cacbon ma dugc gén nhém c6 thé thiy phan va mach bén polyete treo, nhém c6
thé thuy phan trong qué trinh thity phén giai phéng nhém neo gift xi ming. M6t céch
thuan tién, don vi c4u tric chira mach bén polyete 1a don vi c6 cong thic chung (I1a),
(IIb), (IIc) va/hodc (IId) duge thao ludn & trén. Pon vi cdu tric ¢6 nhém cé thé thiy
phan treo tdt hon 13 thu dugc tir este clia axit acrylic monome, t6t hon nita la
hydroxyalky! acrylic monoeste va/hozc hydroxyalkyl dieste, tt nhat 14 hydroxypropyl
acrylat va/hoac hydroxyetyl acrylat. Nhom churc este s€ thuy phan thanh nhém axit (khi
proton) khi tiép xtc v6i nude & tbt hon 13 d6 pH kiém, ma duogc tao ra bang cach tron
chét két dinh xi mang véi nude, va nhém chire axit tao thanh sau d6 s& tao thanh phirc
v6i thanh phén xi mang.

Theo mdt phuong an, chit phan tan dwoc chon tir ché phdm phan tan dang keo
clia cation kim loai da héa tri, nhu AI**, Fe** hodc Fe?*, va chét phan tdn polyme ma
chira nhém anion va/hodc tao anion va mach bén polyete. Cation kim loai da hoa tri c6
mat véi lugng siéu ty luong, duge tinh dudi dang duong lugng cation, dya trén tbng
nhém anion va tao anion cta chét phan tan polyme. Chét phan tin ndy dugc mé ta chi

tiét hon trong WO 2014/013077 A1, dugc dua vao trong ban md ta bang cach vién dan.

Chét ngung tu melamin-formaldehyt dugc sulfonat héa 1a loai thudng xuyén
duoc st dung 1am chit déo hoa dbi vai chat két dinh chiu nude (con duge goi la nhya
MFS). Chét ngung tu melamin-formaldehyt dugc sulfonat héa va viéc diéu ché chung
dugc md ta trong, vi du, CA 2 172 004 Al, DE 44 1 1 797 Al, US 4,430,469, US
6,555,683 va CH 686 186 va con trong Ullmann's Encyclopedia of Industrial Chemistry,
5th Ed., vol. A2, page 131, va Concrete Admixtures Handbook - Properties, Science and
Technology, 2. Ed., pages 411, 412. Chét ngung tu melamin-formaldehyt duoc sulfonat

héa wu tién bao gdm don vi ¢6 cong thirc (duge don gidn héa va Iy twdng hoéa nhidu)
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_ N —
—CH;—NH—~ NH-CH;-0—
TNHT) ;
NYN
ITIH
, (l;Hz
L 803_ Na* _In4d

trong d6 n4 néi chung ndm trong khoang tir 10 dén 300. Khi lugng mol t6t hon
14 ndm trong khoang tir 2500 dén 80000. Ngoai ra, di v&i don vi melamin duoc sulfonat
héa, monome khac c6 thé dugc két hop bang cach ngung tu. Pic biét thich hop 1 ure.
Ngoai ra, don vi thom khac cfing c6 thé dwoc két hop bang cach ngung tu, nhu axit galic,
axit aminobenzensulfonic, axit sulfanilic, axit phenolsulfonic, anilin, axit
amoniobenzoic, axit dialkoxybenzensulfonic, axit dialkoxybenzoic, pyridin, axit
pyridinmonosulfonic, axit pyridindisulfonic, axit pyridincarboxylic va axit
pyridindicarboxylic. Vi du v& chit ngung tu melaminsulfonat-formaldehyt 13 san pham

Melment® duoc phan phéi boi Master Builders Solutions Deutschland GmbH.

Lignosulfonat thich hop 1a san phdm thu dwoc duéi dang san pham phu trong
cong nghiép gidy. Chung dugc mé ti trong Ullmann's Encyclopedia of Industrial
Chemistry, 5th Ed., vol. A8, pages 586, 587. Chung bao gém don vi c6 cong thirc dugce

don gian hoa va ly tuéng hoa & mic cao

HZCOH H2 OH
—O-@ H—-—CH O—@—CH CH-O CIZH—CH;C'IH-—SOSH
SO,H OH
ngnm OCH;,
S'O3H
HO CH—CH—-CH,OH
OCH,
H,COH
HO C|3H—CH OH
SO,H
OCH;, OCH,

Lignosulfonat c6 khdi luong mol nam trong khoang tir 2000 dn 100000 g/mol.

No6i chung, ching cé mét & dang muoi natri, canxi va/hodc magie cta chung. Vi du vé
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lignosulfonat thich hop 1a san phdm Borresperse dugc phén phdi boi Borregaard
LignoTech, Na Uy.

Chét ngung tu keton-formaldehyt duoc sulfonat hoa thich hop 14 san pham két
hgp monoketon hodc diketon lam thanh phﬁn keton, t6t hon 1 axeton, butanon,
pentanon, hexanon hodc xyclohexanon. Chét ngung tu loai nay da biét va duoc mo ta
trong, vi du, WO 2009/103579. Chét ngung tu axeton-formaldehyt dugc sulfonat héa
duoc uvu tién. Ching thudng chira don vi ¢ cong thire (theo J. Plank et al., J. Appl. Poly.

Sci. 2009, 2018-2024):
ol
m2 n5
0 (0]
OH M2058

& d6 mdi m2 va n5 thudng 13 tir 10 dén 250, M? 12 ion kim loai kiém, nhu Na®,
va ty 16 m2:n5 néi chung ndm trong khoang tir khoang 3:1 dén khoang 1:3, cu thé hon
la tr khoang 1,2:1 dén 1:1,2. Ngoai ra, don vi thom khic cling c6 thé duoc két hop béng
cach ngung tu, nhu axit galic, axit aminobenzensulfonic, axit sulfanilic, axit
phenolsulfonic, anilin, axit amoniobenzoic, axit dialkoxybenzensulfonic, axit
dialkoxybenzoic, pyridin, axit pyridinmonosulfonic, axit pyridindisulfonic, axit
pyridincarboxylic va axit pyridindicarboxylic. Vi du vé chit ngung tu axeton-
formaldehyt dugc sulfonat hoa thich hop 13 san phim Melcret K1L dugc phan phdi béi
Master Builders Solutions Deutschland GmbH.

Chét ngung tu naphtalen-formaldehyt dugc sulfonat héa 13 san phim thu dugce
bang cach sulfonat héa naphtalen va sau d6 da ngung tu v6i formaldehyt. Ching duoc
mb ta trong tai liéu tham khao bao gdm Concrete Admixtures Handbook - Properties,
Science and Technology, 2. Ed., pages 411-413 va trong Ullmann's Encyclopedia of
Industrial Chemistry, 5th Ed., vol. A8, pages 587, 588. Chung chira don vi ¢6 cong thirc
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SO;Na

Thong thudng, thu dugc khéi lvong mol (Mw) ndm trong khoang tir 1000 dén
50000 g/mol. Ngoai ra, don vi thom khac ciing c6 thé dugc két hop bang cach ngung tu,
nhu axit galic, axit aminobenzensulfonic, axit sulfanilic, axit phenolsulfonic, anilin, axit
amoniobenzoic, axit dialkoxybenzensulfonic, axit dialkoxybenzoic, pyridin, axit
pyridinmonosulfonic, axit pyridindisulfonic, axit pyridincarboxylic va axit
pyridindicarboxylic. Vi du vé chat ngung tu f-naphtalen-formaldehyt dugc sulfonat hoa
thich hop 13 san phim Melcret 500 L duogc phan phéi bai Master Builders Solutions
Deutschland GmbH.

N6i chung, chat phén tan chira phosphonat két hop nhém phosphonat va nhém
bén polyete.

Chat phén tan chira phosphonat thich hop 14 cac chét ¢6 cong thirc sau
R-(OA?)n6-N-[CH2-PO(OM>,)2]2

trong do:

R 13 H hoic gbc hydrocacbon, t6t hon 12 gbc Ci-Cis alkyl,

A? doc 1ap 1a Co-Cis alkylen, t6t hon 13 etylen va/hogc propylen, t6t nhét 1a
etylen,

n6 1a sé nguyén tir 5 d&én 500, t5t hon 14 tir 10 dén 200, t&t nhét 13 tir 10 dén 100,

va

M3 12 H, kim loai kiém, 1/2 kim loai kiém thé va/hodc amin.

Theo mdt phuong 4n, hop phin x4y dung con chira it nhat mdt c6t liéu h). Thuét
ngit “ct liéu” duoc hiéu 1 lién quan dén vat liéu don, tic 13, vat lidu tro ma vé ban chét

khong tao thanh san pham hydrat héa. C6t lidu c6 thé duoce chon tir thach anh, cat, d4
hoa, vi du, da hoa nghién, cAu thuy tinh, granit, bazan, da voi, da cat, canxit, d4 hoa,

serpentin, travertin, dolomit, d4 felsfat, d4 go nai, cat phu sa, va hdn hop ctia chiing. Mat
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do Ién chat cta cot liéu can phai cang cao cang tot va phan bo kich c& hat cua ching

mdt cach 1y tuong tao thanh dudng cong sang kidu day ¢ hon.

Cbt lidu co thé duoc phan loai bang kich c¢& hat. Cot liéu min, vi du, cét, néi
chung c6 phan bd dudng kinh nam trong khoang tir 150 um dén 5 mm. C4t liéu tho néi

chung c6 phan bd dudng kinh 1én hon 5 mm.

Tét hon 13, hop phén x4y dung chira it hon 5% khdi lugng, t6t hon nita 13 it hon
3,5% khdi lugng, t6t nhat 13 it hon 2% khdi luong san phim hydrat hoa gin xi ming, so
v6i téng khéi luong cta hop phin xay dung. N6i chung viée dénh gid cic san pham
hydrat hoa gén xi mang sau ddy 14 du: ettringite, portlandit, syngenit. Su c6 mit v ndng
d6 cta cac san phim hydrat hoa gin xi mang ndy c6 thé duoc xac dinh bang k§ thuat
tinh chinh Rietveld ctia mAu b6t nhidu xa tia X (XRD). Diéu nay c6 nghia 14 hop phan
xdy dung khong c6 lich st luu trit trong méi trudng d6 4m cao. Céc téc gia sang ché tin
rang néu khong, ettringite trong s céc san pham hydrat héa gan xi mang khac di duogc
tao thanh trong hop phin dang bot. Mic di céc tinh thé ettringite ndy v& ra tai thoi diém
tron hop phdn xay dung v6i nude tai thoi diém st dung, viée kiém soat sw hinh thanh
ettringite dugc cung cip boi sang ché 1a it ndi bat hon. Do d6, nén tranh luwu trit hop

phan xay dung trong moi truong do 4m cao.

Sang ché con dé cap dén hop phén x4y dyng ¢ dang tron mdi, tic la, tron véi
nude. Luong nude nim trong khoang tir 120 dén 225 L trén mdi m?, ot hon 1a tir 130
dén 180 L trén m3i m?, ctia hop phan xay dung trén méi.

Hop phén tron méi c6 thé 14, vi du, bé tong, vita hoic vita long.

Thuét ngit “vita” hodc “vita 16ng” c6 nghia 12 bdt nhio xi mang ma duge bd sung
6t liéu min, tic 13, cbt lidu co duong kinh nam trong khodng tir 150 pm dén 5 mm (vi
duy, cat), va tiry y cdt liéu rdt min. Vita 16ng 1a hdn hop cé d6 nhét di thép dé 1am day 15
rdng hodc 16 héng. Do nhét cha vita cAn du cao dé d& khong chi khéi luong ctia chinh
vita ma con khdi lugng ctia khéi x4y dat trén néd. Thust ngit “bé tong” c6 nghia 14 vita

ma dugc bd sung cbt lidu thd, tirc 14, cbt lidu véi dudng kinh 16n hon 5 mm.

Tét hon 13, cbt lidu h) c6 mat véi lugng tir 500 dén 1900 kg trén mbi m?, tot hon

14 tir 700 dén 1700 kg trén mdi m?, ctia hop phan xiy dung trén méi.
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Hop phan x4y dung c6 thé duoc tao ra dudi dang hdn hop kho ma duge bd sung
nude vao d6 tai chd dé thu duge hop phén xay dung tron méi. Theo cach khac, hop phan

xdy dung co thé dugc tao ra dudi dang hop phén da trdn hodc tron mai.

Hop phﬁn xay dung tron méi chira nudc cod thé thu duoc béng cach tron thanh
phan dang bot C, chira chit két dinh xi mang a) va ngudn sulfat d), va thanh phin long
chira nuéc W, trong do chét kiém soat sy hinh thanh ettringite f) duoc chira trong mdt
trong hai hodc ca hai thanh phin C va W nay. Polyol e) va chét ddng 1am cham g) tot
hon 12 dugc chira trong thanh phin W. Ngudn aluminat tir bén ngoai tily ¥ ¢) tot hon 1a
duoc chia trong thanh phan C.

Trinh tu cta bude bd sung vat lidu gan xi mang bd sung b) chii yéu phu thude
vao ham luong nudce cua thanh phin b). Khi thanh phan b) dugc cung cip & dang vé co
ban 14 khan, né c6 thé dugc bao gdm mét cach thuén loi trong thanh phﬁn C. Theo cach
khac, va thong dung hon, thanh phén b) duoc tron trude véi thanh phﬁn W, va thanh
phén C dugc phdi tron sau do.

Ché d6 tron nay ngan sy hinh thanh ettringite ttrc thi, ma s& xay ra néu chit két
dinh xi méng a) dugc tiép xuc voi nude ma khong cd mét déng thoi chét kim soét su
hinh thanh ettringite f).

Theo mdt phuong an thuc té, chit kiém soat su hinh thanh ettringite f), polyol e)
va chét déng lam cham g) dugc hoa tan trong mdt phén nudce tron, va vat li€u gén Xi
ming bd sung b) dugc tron 14n. Sau d6, hdn hop phdi tron trude cha chat két dinh xi
ming a), ngudn sulfat d), va tly ¥ ngudn aluminat tir bén ngoai ¢) dugce bd sung vao hdn

hop. Phan nude con lai sau dé duogce bd sung dé diéu chinh d6 dic.

Mot céch thich hop, hop phin thé hién cudng d6 nén 3 gio 14 it nhat 10 MPa &
20°C. Vi dy, thanh phan bé tong duc sin thé hién cudng do nén cao trong thdi gian ngén
sau khi d8 khuén. Do d6, c6 thé thao khudn sém, gitp cho tdc d6 chu ky thao khudn cao
ma khong anh hudng dén cudng d6 va do bén cudi cung.

Hop phin xdy dung theo sang ché 14 hitu ich trong céc ting dung nhur san xuét
san phdm xay dung, cu thé 14 cho bé tong nhu bé tong tai cong trudng (on-site), phin
bén t6ng thanh phdm, phin bé tong san xuat (MCP), phin bé tong duc sin, san phim bé

tong, d4 dic bé tong, gach bé tong, bé tong dd tai chd (in-situ), bé tdng trdn sin, bé tong
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cubn bot khi (Air-entrained concrete), bé téng/vita phun, hé thdng sira chita bé tong, bé
tong/vita in 3D, san xi mang céng nghiép, hd xi mang trdm mdt thanh phén va hai thanh
phdn, hd xi ming dé cai thién nén hodc da va didu chinh dat, 16p ldng nén, hop phén lam
dAy va tu san phing, nhu chit d6n khe ndi hozc 16p nén tu san phang, bé tong hiéu ning
cao (HPC) va bé tong hiéu nang cuc cao (UHPC), tAm bé t6ng ché tao kin, bé tong kién
trac, chit dinh két gach, vita trat, vita trat xi méng, chét dinh két, chét bit kin, hé théng
son va 16p phil gén xi mang, cu thé 13 cho duong hdm, dng din nudc thai, 16p lang nén,
vita, nhu vita kho, vita chéng sut, chdy dugc hodc tu san phéng, vita va bé tong thoat
nuée, hodc vita sira chita, vita 16ng, nhu vita 1ong gan khe ndi, vita long khong co, vita
10ng tram khe gach, vita 1ong phun, vita 1éng cho cdi xay gi6 (vita 1éng cho tua bin gi6),
vita 16ng neo, vita 1ong chay dwoc hodc tu san phang, vita long ETICS (hé théng
composit cach nhiét bén ngoai), EIFS (hé théng hoan thién cach nhiét bén ngoai), chat

nd phinh, mang khong thAm nudc hodc bot gin xi ming.

Sang ché con duge minh hoa thém bang hinh v& di kém va phan vi du thuc hién

sang ché sau day.
Phuong phap
Thtr nghiém kha nang phan tmg pozolan

B6t nhdo xi méang md hinh dugce tao ra béng cach tron 11,11 g vat liéu gén xi
ming bd sung (SCM), 33,33 g portlandit (loai ding cho phong thi nghiém, it hon 5%
khéi lugng CaCO3), 60 g nude khir ion, 0,24 g kali hydroxit (loai ding cho phong thi
nghiém), 1,20 g kali sulfat (loai dung cho phong thi nghi€m) va 5,56 g canxit (loai dung
cho phong thi nghiém, dso 5 dén 15 pm). T4t ca nguyén liéu thd déu dugc gia nhiét trude
& 40°C qua dém trudce khi tron.

May do nhiét luong duogc thiét 1ap & 40°C sau d6 1a hi¢u chuén kénh dong nhiét.
Sau d6, binh tham chiéu déng kin (chtta x4p xi 9,4 g nudce khir ion dé phtt hop véi nhiét
dung cua mau) duge dua vao mdy do nhiét lugng va hé théng dugc dé cho 6n dinh
(khoang 2 ngay). Dong nhiét dudng co ¢é (ca duong co s& ban dau va két thic) ctia mdi
kénh duoc xac dinh trong 180 phut. Xép xi 15 g (mp) bot nhio xi ming md hinh tron

méi duge dua vao binh mau gia nhiét ngay truée khi trdn.
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Su giai phong nhiét duge ghi lai trong khodng thoi gian 7 ngay. Nhiét tich Iy
(“Nhiét”) duoc tinh tir 1,2 gid sau khi bit dau thir nghiém do nhiét luong trd di. Tong
nhiét giai phong (“Hauge thay aity1¢”) duge bao céo & don vi J/(g SCM) nhu sau:

H o Mgt
dwoc thay doi ty 1¢ (Mpx0,0997) >

trong d6 Nhiét l1a nhiét tich [ily & don vi Jun va my 1a khéi lugng cta bot nhdo xi
ming mo hinh & don vi gam. 0,0997 14 phan khéi lugng cia vat lidu gén xi mang bd

sung trong mau bot nhao.
Quy trinh thr nghiém — sut mini

Quy trinh duge st dung tuong dong véi DIN EN 12350-2, ¢6 céi bién & chd nén
sut mini (d6 cao: 15 cm, dd rdng day: 10 cm, d¢ rong dinh: 5 cm) duge st dung thay vi
nén Abrams thong dung. 2 L hop phin x4y dung trén méi chira nude duge d6 ddy vao
nén sut mini. Nén duge d6 day hoan toan ngay sau khi trén. Sau dé, nén duge dit 1én
bé mit phing, va duoc nhic 1én, va do sut cia hdn hop vita duge do. D6 sut cla tat ca
céc hdn hop duoc didu chinh dén 11 cm bing cach didu chinh lidu lugng clia chat siéu
déo héa d& dam bao tinh so sanh.

Quy trinh thir nghiém — phat trién cudng d6 sém

M&i hdn hop vita d& dugc didu chinh dwge db ddy vao lang tru thép vita (16/4/4
cm), va sau 3 gio 6 nhiét do 20°C va dd 4m tuong dbi 65%, lang tru vita hda ciing dugc
thu. Lang tru vita hda cing dugce thdo khudn va cuong dé nén dugc do theo DIN EN
196-1.
Quy trinh thir nghiém — thoi gian déng rén

Thoi gian déng rén duge x4c dinh bang kim Vicat theo DIN EN 480.
Thir nghiém két tiia canxi aluminat

D61 voi thir nghiém két tha canxi aluminat, md dun chudn d6 tw dong
(Titrando 905, co san tir Metrohm) duoc trang bi dién cuc pH hiéu ning cao (iUnitrode
v6i Pt 1000, ¢6 sin tir Metrohm) va cam bién quang hoc (Spectrosense 610 nm, c6 sén

tr Metrohm) dugc st dung. DAu tién, dung dich chira 400 mL dung dich polyol 1% khéi
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lwong trong nuée can duge nghién et va 20 mL dung dich NaOH 1 mol/L trong nuéc
duoc 1am cin bang trong 2 phit trong khi khudy trong mé dun chuan d6 tw dong. Sau
do, 50 mL dung dich NaAlO; 25 mmol/L trong nudc dugce bd sung vao d6, sau dé 1a
cAn bang trong thém 2 phut nita, thu duoc dung dich thir nghiém vé& co ban 13 trong.
Trong buée tiép theo, dung dich thir nghiém dugc chuin d6 véi dung dich CaCl
0,5 mol/L trong nuéc ma duoc thém 1idu véi tbe d6 khong d6i 2 mL/phut. Trong todn
b6 thi nghiém, nhiét d6 dwoc giit khong ddi & 20°C. Thoi gian trdi qua dén diém udn
cua do duc dugc ghi lai. Cudi cung, tin hi¢u dong dién quang ¢ don vi mV duogc vé so
v6i thoi gian thém liéu dung dich CaCl, trong nuée. Tir biéu dd, diém bét diu dugc xac
dinh 12 giao ctia tiép tuyén dudng co s& v6i tiép tuyén ciia duong cong sau diém ubn ctia
dudng cong.

Vi du thwe hién sang ché

Séng ché dugc minh hoa béng cac vi du sau day dugc thé hién trong bang dudi

day.
Vi du tham chiéu: Dic tinh tc ché sy két tha canxi aluminat cta polyol

Céc polyol duge danh gia dac tinh két tha clia ching trong thir nghiém két tha
canxi aluminat. Két qua dugc thé hién trong bang sau. Déi v6i dbi ching, 400 mL nude
c4t hai 14n duoc stt dung thay cho 400 mL dung dich polyol 1% khdi lugng trong nuéc.
Didm két thuc chuin do, duge bidu dién dudi dang ndng d6 canxi toi da (dudi dang
Ca?") trude khi bit diu hién twong duc, dugce tinh tir thoi gian troi qua dén diém bét dau.
Fig. 1 thé hién dd thi cta tin hiéu dong dién quang & don vi mV so véi thdi gian thém
lidu CaClp. Pudng cong a) ctia Fig. 1 thé hién két qua khi ving mit polyol (“trdng”).
DPudng cong b) cia Fig. 1 thé hién két qua khi bd sung 1% trietanolamin. Déi v6i dudng
cong b), tiép tuyén thi nhét 1, dugc goi 1 “tiép tuyén duong co s&”, va tiép tuyén thir
hai 2 dugc thé hién. Tir tiép tuyén dudng co s& 1 va tiép tuyén thir hai 2, diém bét dau
& don vi gidy ¢6 thé duoc x4c dinh 13 giao cua tiép tuyén duong co s& 1 véi tiép tuyén

thi hai 2.
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Déi ching vl
Polyol (Khong c6 Iy ceorll Glyxerol | Trietanolamin | Erythrit
polyol) &y
Diém bit dau 42 42 64 500 686
[gidy]
Diém két thic
Ca [ppm] 59 59 93 682 924

T4t ca % khéi luong duge hiéu 12 %bwoc, tirc 13, khi so véi khbi luong cha chét
két dinh xi mang a). Thong qua cac vi du, chét 1am cham 7 ctia WO 2019/077050 dugc
sir dung 1am chit da ngung tu axit glyoxylic ure. Xi ming Karlstadt CEM I 52,5 R (0,092
mol aluminat ¢6 sin trén 100 g) va Mergelstetten CEM I 52,5 R (0,084 mol aluminat ¢4
s&n trén 100 g) duoc st dung. Luong aluminat c6 sin trong chét két dinh xi mang dugce
xé4c dinh bang k¥ thuét tinh chinh Rietveld ctia mAu bdt nhiéu xa tia X (XRD). Chi pha
khoang C3A va C4AF dugc danh gid. Vat liéu gin xi mang bd sung theo Bang 1 duoc

st dung.

Hon hop vita 1 dén 8 duoc tao ra theo Bang 2, duge diéu chinh dé ¢6 cling d6 sut

va sy phat trién cudng d6 sém ctia chiing duoc do.
Quy trinh trén — hdn hop vita

D4 nghién (2 dén 5 mm) duge sdy khd trong 16 & 70°C trong 50 gid. Cat (0 dén
4 mm) dugc lam khd trong 68 gid & 140°C. Sau do, da nghién va cat dugc luu trit &
20°C trong it nhét 2 ngay & d6 4m tuong ddi 65%. Chit da ngung tu axit glyoxylic ure,
natri gluconat, NaHCO; va chét siéu déo héa gdc polycarboxylat (Master Suna SBS
8000, c6 san tir Master Builders Solutions Deutschland GmbH) dugc bd sung vao toan
b6 lugng nude tron, dé thu dugc thanh phin 16ng chira nude. Sau d6, da nghién, cat,
chét két dinh xi mang, anhydrit (CAB 30, c6 sin tir Lanxess) va d4 voi dugc bb sung
vao mdy tron Hobbart 5 L. Thanh phan 16ng chita nuée dugc bd sung vao d6 va hdn hop
duogc khudy trong 2 phut & mic 1 (107 vong/phut) va trong thém 2 phit nita ¢ murc 2

(198 vong/phit) d& thu duoc hop phin xay dung trén méi chira nude.
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Bang 1 — V4t lidu gén xi ming b sung.

PN ’ A %
Duz,n tlcl} bé BET Kich o5 Dvo0 A1203' .
mat Blaine y hat [pm] [% khoi
[cmz /g] [m g] ‘ u [”m] luqng]
bat sét nung 1 thu 7489 411 | 0,3 dn 60 34 21,7
dugc tir Liapor
Dét sét nung 2 thu £
duoc tir Arginotec 9250 27,8 0,6 den 80 51 14,1
Bot d4 voi 6250 n.d.** 0’21533‘“‘ 23 0,17

* nhu duoc x4c dinh bang phuong phap XRF & trang thai ran

** n.d. = khong xac dinh
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Hon hop vita # 1* | 2% 3 4 5 6 7 8
CEM152,5 R [kg/m®] | 276 | 276 | 276 | 276 | 276 | 276 | 276 | 276
Cat(Odendmm) 4501 1344 | 1338 | 1338 | 1338 1338 | 1332 1332
[kg/m?]
Danghien (2dén Smm) | 350 | 300 | 298 | 298 | 298 | 298 | 297 | 297
[kg/m’]
Aluminat c6 si
ummateo san - 16 0921 0,084 | 0,092 | 0,092 | 0,084 | 0,084 0,092 | 0,084
(mol/100 g xi mang)
Dién tich be mat Blaine | 5,4 | 4800 | 5000 | 5000 | 4800 | 4800 | 5000 | 4000
[cm™/g]
Pétsétnung 1 [kg/m®] | 0 | 0 0 | 138 ] 0 | 138 | 207 | 207
Détsétnung2[kg/m®] | O | O | 138 | 0 | 138 0 | 0 | 0
Bot da voi [kg/m®] | 276 | 276 | 138 | 138 | 138 | 138 | 69 | 69
Nuée [L/m?] 183 | 183 | 183 | 183 | 183 | 183 | 183 | 183
Anhydrit (CAB30) 4y | 4y | a1 | a1 | a1 | 41 | 41 | a1
[kg/m’]
Ty 1€ mol cta tong
aluminat c6 sansovéi | 0,61 | 0,60 | 0,61 | 0,61 | 0,60 | 0,60 | 0,61 | 0,61
sulfat (xi mang)
Master Suna SBS 8000
(% kb aomg] 1 03] 03] 09|045( 09| 04 | 050/ 045
Glyxerol [% khéi lwong] | 2 2 2 2 2 2 2 2
Chét da ngung tu axit
glyoxylicure [%khdi | 1 | 067] 2 | 1,2 067|067 1,2 | 1,2
lugng] !
NaHCO3 [% khéi luong] | 0,5 | 0,5 | 05 [ 05| 05| 05| 05| 05
. o £
Natri gluconat [% khoi | 1771 o 577| 0,077] 0,077 0,077 0,077| 0,077/ 0,077
luong]
Thoigiandéngran | 40 | 55| 45 | 40 | 45 | 15 | 30 | 45
[phut]
Cudng donénsaud gio | 1331 g5 | 148 17,0 | 7,8 | 124 | 197 | 14,4
[MPa]
Cudng d0 nén sau24 10| 15 | 599 | 184 | 21,1 | 22,7 | 23,6 | 27,8 | 24,5
[MPa]
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Hon hop vita # 1% | 2% 3 4 5 6 7 8
Cudng do nén sau7ngay| gq 7 | 603 | 68,7 | 76,9 | 602 | 72,9 [n.d**| nd.
[MPa]
*V1i du so sanh

** n.d. = khong xac dinh

[1] liéu luong duoc tinh dudi dang chét hoat tinh

Céc hdn hop theo sang ché thé hién su phat trién cudng d6 nhanh khi qua trinh

déng rén bit ddu. Do d6, thoi gian mé phan 16n tuong ing véi thoi gian déng rén.
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YEU CAU BAO HO
1. Hop phan x4y dung xi ming dit sét nung d4 vdi chira:

a) chét két dinh xi mang chita mdt hoc nhiéu pha khoang canxi silicat va mot
hodc nhiéu pha khoang canxi aluminat, va c¢6 dién tich bé mit Blaine 1a it nhAt
3800 cm?/g, v6i lugng tir 180 dén 400 kg trén mdi m® hop phan xay dung tron méi;

b) vit lidu gan xi ming bd sung c¢6 Dv90 nhé hon 200 um, véi tdng lwong tir 50
dn 100 phan theo khi lugng, so véi 100 phin theo khéi lwong cta chit két dinh xi
ming a), vat liéu gin xi ming bd sung nay chira (b-1) vat liéu dat sét nung va (b-2) bot
d4 cacbonat v&i ty 18 khdi luong ctia (b-1) so v6i (b-2) nim trong khoang tir 0,5 dén 2;

c) tly ¥, ngudn aluminat tir bén ngoai;

d) ngudn sulfat; va

e) polyol véi lugng tir 0,3 dén 2,5% khdi luong, so v6i luong chat két dinh xi
mang a);

trong d6 hop phan nay chita aluminat ¢é sin, dugc tinh dudi dang AI(OH)4, tir
pha khoang canxi aluminat c6ng v&i ngudn aluminat tir bén ngoai tiy ¥, trén 100 g chit
két dinh xi mang a), vdi téng lugng

- it nhat 0,08 mol, néu lugng chét két dinh xi mang a) nam trong khoang tir
180 dn nho hon 220 kg trén mdi m® hop phin trén méi,

- it nhét 0,06 mol, néu lugng chat két dinh xi ming a) nim trong khoang tir
220 dén nho hon 280 kg trén mdi m® hop phan trén méi, va

- it nhét 0,05 mol, néu lugng chét két dinh xi mang a) 1a 1én hon hoac béng
280 kg trén mdi m?® hop phan tron mai;

va ty 18 mol ctia tong aluminat ¢6 sén so vé6i sulfat ndm trong khoang tir 0,4 dén
2,0;

hop phan x4y dung nay con chira:

f) chat kiém soat sy hinh thanh ettringite chira (i) axit glyoxylic, mudi cta axit

glyoxylic va/hogc din xudt clia axit glyoxylic; va (ii) it nhat mdt ngudn trong sb (ii-a)
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ngudn borat va (ii-b) ngudn cacbonat, trong d6 nguén cacbonat dugc chon tir cacbonat
vd co ¢6 @6 tan trong nuée 12 0,1 g-L! ho#c 1én hon & nhiét d6 25°C, cacbonat hitu co,

va hon hop cta chung; va

g) chit ddng lam chdm dugc chon tir (g-1) axit a-hydroxy monocarboxylic va
mubi clia axit ndy, (g-2) axit phosphonic va mudi ctia axit ny, (g-3) axit polycarboxylic

va mudi cla axit ndy, va hon hgp ctia chung.

2. Hop phén theo diém 1, trong d6 pha khoang canxi silicat va pha khoang canxi
aluminat c4u thanh it nhat 90% khéi lugng ctia chat két dinh xi mang a), va pha khoéng
canxi silicat cAu thanh ft nh4t 60% khdi lwong cia chit két dinh xi ming a).

3. Hop phan theo diém 1 hoic 2, trong d6 pha khoang canxi aluminat duoc chon tir
C3A, C4AF, va C12A7, cu thé 1a C3A va C4AF.

4.  Hop phén theo diém bat ky trong s6 cac diém néu trén, trong d6 chit két dinh xi
méng a) 1a xi mang Portland, cu thé 13 xi mang Portland théng thudng (OPC).

5. Hop phén theo diém bAt ky trong sb cac diém néu trén, trong d6 vat liéu dat sét
nung ¢6 muc tidu thy Ca(OH), theo thir nghiém Chapelle 13 it nhat 200 mg trén 1 g vat
liéu dAt sét nung, t6t hon 1a it nhat 660 mg trén 1 g, t6t hon nita 13 it nhat 1000 mg trén
1g.

6. Hop phin theo diém bét ky trong s cac diém néu trén, trong d6 bt da cacbonat
dugc chon tir ¢4 voi, dolomit va hdn hop ciia ching.

7. Hop phan theo diém bt ky trong s6 cac diém néu trén, trong d6 hop phan nay con
chtta chit mau v co, tot hon 13 duge chon tir st oxit, titan dioxit, coban-crom-nh6m-
spinel, va crom(II)-oxit.

8. Hop phén theo diém bat ky trong sb cac diém néu trén, trong d6 vt liéu gén xi
mang bd sung b) ¢6 Dv90 nhoé hon 150 pm.

9. Hop phén theo diém bét ky trong s cac diém néu trén, trong d6 ngudn aluminat
tir bén ngoai ¢) dwoc chon tir ngudn aluminat khéng chira canxi, nhw mudi nhdm (I1I),
phirc chit nhém (III), nhém hydroxit tinh thé, nhém hydroxit v& dinh hinh; va nguén
aluminat cha canxi nhu xi mang nhidu nhém oxit, xi ming sulfoaluminat hoic pha

khoang canxi aluminat tong hop.
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10. Hop phin theo diém bét ky trong sb cac diém néu trén, trong d6 ngudn sulfat d) 1a
ngudn canxi sulfat.

11. Hop phén theo diém bét ky trong s6 céc diém néu trén, trong d6 chét két dinh xi
mang a) c6 dién tich bé mit Blaine 13 it nhat 4500 cm?/g.

12. Hop phan theo diém bat ky trong s6 cac diém néu trén, trong d6 polyol, trong thir
nghiém két tha canxi aluminat trong d6 dung dich thir nghiém, thu dwoc bang céch bd
sung 400 mL dung dich polyol 1% khéi lugng trong nuéc véi 20 mL dung dich NaOH
1 mol/L trong nude va 50 mL dung dich NaAlO2 25 mmol/L trong nuéc, duge chuin
d6 vaéi dung dich CaClz 0,5 mol/L trong nude & nhiét d6 20°C, uc ché su két ta canxi
aluminat 1én dén ndng d6 canxi 1a 75 ppm, t6t hon 13 90 ppm.

13. Hop phan theo diém 12, trong d6 polyol duoc chon tir monosacarit, oligosacarit,
polysacarit tan trong nude, hop chit c6 cong thirc chung (P-I) hozc dime hoic trime ctia

hop chit c6 cong thirc chung (P-I):

X
OH OH
(P-I)
trong do X la
YRONR ¢
OH
(P-Ia) (P-Ib) (P-Ic)
trong do:

R 1a -CH,0OH, -NHa,
n 12 sb nguyén tir 1 dén 4,

m 13 s6 nguyén tir 1 dén 8.
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14. Hop phan theo diém bét ky trong sb céc diém néu trén, trong d6 din xut clia axit
glyoxylic 14 polyme axit glyoxylic, cu thé 1a chit ngung tu axit glyoxylic, tot hon 1a chét
ngung tu amin-axit glyoxylic, t6t hon nita 14 chit ngung tu melamin-axit glyoxylic, chat
ngung tu ure-axit glyoxylic, chit ngung tu melamin-ure-axit glyoxylic va/hodc chat
ngung tu polyacrylamit-axit glyoxylic.
15. Hop phan theo diém bit ky trong s6 cac diém néu trén, trong dé axit glyoxylic,
mubi ctia axit glyoxylic va/hodc din xuét cia axit glyoxylic (i) c6 mit v6i tong lwong
tir 0,2 dén 2% khdi luong, t6t hon 13 tir 0,3 dén 1% khéi lugng, so véi luong chat két
dinh xi méng a).
16. Hop phan theo diém bét ky trong sd cac diém néu trén, trong d6 cacbonat vd co
dugc chon tr kali cacbonat, natri cacbonat, natri bicacbonat, lithi cacbonat va magie
cacbonat; va cacbonat hitu co dugc chon tir etylen cacbonat, propylen cacbonat va
glyxerol cacbonat.
17. Hop phan theo diém bét ky trong s6 cac diém néu trén, trong d6 ngudn cacbonat
(ii-b) ¢6 mit véi lugng tir 0,3 dén 1% khbi lugng, t6t hon 12 tir 0,3 dén 0,5% khéi lugng,
so véi lugng chét két dinh xi mang a).
18. Hop phin theo diém bt ky trong sb cac diém néu trén, trong d6 mudi cta axit
o-hydroxy monocarboxylic 1a natri gluconat.
19. Hop phén theo diém bat ky trong s céc diém néu trén, trong d6 axit polycarboxylic
hodc mubi cta axit ndy (g-3) ¢6 s6 lugng mili dwong lugng (meq) ctia nhém carboxyl
la 3,0 meq/g hodc cao hon, t5t hon 1a tir 3,0 d&n 17,0 meq/g, gia thiét rang tt ca cac
nhém carboxyl & dang khong trung hoa.
20. Hop phn theo diém bét ky trong sb cac diém néu trén, trong d6 axit polycarboxylic
dugc chon tir axit phosphonoalkyl carboxylic, axit amino carboxylic, va axit polymeric
carboxylic.
21. Hop phin theo diém bt ky trong s6 cac diém néu trén, trong d6 hop phan nay con
chua:

h) it nhat mot cdt liéu.
22. Hop phén theo diém bt ky trong s6 cac didm néu trén, trong d6 hop phan nay con

chtra chat phan tan.
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23. Hop phin theo diém 22, trong d6 chét phan tan duge chon tir nhém bao gdm:

- polyme lugc c6 mach chinh chira cacbon ma dugc gan nhém neo gilt xi mang

va mach bén polyete treo (pendant),

- polyme luoc khong ion c6 mach chinh chira cacbon ma dwgc gin nhém c6
thé thiy phan va mach bén polyete treo, nhém c6 thé thiy phéan trong qua trinh thity
phén giai phong nhém neo gift xi méng,

- ché phdm phén tan dang keo clia cation kim loai da hoéa tri, nhu AP*, Fe3*
hodc Fe?*, va chét phén tan polyme ma chira nhom anion va/hoéc tao anion va mach bén
polyete, va cation kim loai da hoa tri c6 mit vdéi lugng si€u ty luong, dugce tinh dudi
dang duong luong cation, dua trén téng nhém anion va tao anion cia chit phan tin

polyme,
- chét ngung tu melamin-formaldehyt duoc sulfonat héa,
- lignosulfonat,
- chét ngung tu keton-formaldehyt duoc sulfonat hoa,
- chét ngung tu naphtalen-formaldehyt duoc sulfonat héa,
- chét phan tan chira phosphonat,
- chét phan tan chtra phosphat, va
- hdn hop cua ching.

24. Hop phén theo diém bét ky trong s6 cic diém néu trén, trong d6 hop phin xay
dung nay chura it hon 5% khéi lugng, t5t hon nita 13 it hon 3,5% khdi lugng, tot nhat 14
it hon 2% khdi lugng ctia san phim hydrat hoa gén xi mang, so v&i tong khéi lugng ctia
hop phén xay dung.

25. Hop phan theo diém bt ky trong s6 cac diém néu trén & dang tron méi, chira nuée
v6i luong tir 120 dén 225 L trén mdi m?, t5t hon 13 tir 130 dén 180 L trén mdi m?, ctia
hop phan x4y dung tron méi.

26. Hop phan theo diém 25, trong &6 hop phan nay thé hién cuong do nén 3 gio 14 it
nhit 10 MPa & nhiét 46 20°C.
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