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(57) Sang che dé cap dén phuong phap lam giam nu6e ¢ muc thap dén trung binh trong

ché pham gdc xi mang co thé hydrat hoa, cu thé hon 1a phuong phap dé 1am déo héa hdn

hop xi mang co ty 1¢ nude/xi mang tuong dbi cao (it nhat 1a 0,40 hoic cao hon) dugc cai
tién dang ngac nhién vé hiéu qua liéu luong, so v&i polyme polycarboxylat "chat lam siéu
déo" thong thuong, khi copolyme carboxylat dang rang luge dugc tao thanh tur hai chudi
bén polyete khac nhau, cau tor monome dugc chon cu the (A) monome polyoxyalkylen thir
nhit dugc biéu dién béi cong thic cdu tao (R! RH)C = CRY

((CHz)m(CO)nO(CHZ)O(AO)pR“) trong do (AO), la alkylen oxit mach thang va p 1a mot s6

nguyén nam trong khoang tir 5 dén 23; (B) monome polyoxyalkylen tht hai duoc biéu dién

bai cong thire cau tao (RN(R)C = C(RZ)((CHz)m(CO)nO(CHz) (AO)R*) trong d6 (AO), la

nhom alkylen oxit mach thang va q 13 s6 nguyén nam trong khoang tu 20 dén 200; (C)

monome axit cacboxylic khong bdo hoa dugc biéu dién bai R)R7)C = C(R6)(C(O)OM)

trong d6 M 1a kim loai kiém, va ti 1¢ thanh phan A véi thanh phan B nim trong khoang tir

20:80 dén 50:50; va tuy ¥, (D) monome tan trong nuéc duoc biéu dién bai (R?) (R?) C =

C(R!9) (X) trong d6 mdi R8 R R!° 1a nhém hydro hoiic metyl va X la C(O)NH,,

C(O)NHR!!, C(O)NR?R'3, OR™, SO;H, C4H4SOsH hoic C(O)NHC(CHj3), hoic hdn hop

ctia chung, trong d6 mdi R!!, R12, R13 va R!4 1a nhom alkyl C; dén Cs. Ngoai ra, sang ché

cling d& cap dén ché pham gdc xi mang dugc san xudt theo phuong phéap nay.
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Linh vue ky thuét dwge dé cap

Sang ché dé cap dén phuong phap lam gidm nude & mirc thip dén trung binh
trong ché phim gbc xi ming c6 thé hydrat héa; va cu thé hon 14 dé cap dén qua trinh
hoa déo gidm nude cua bé tong hodc vita ¢ murc ty 1¢ nudce/xi ming nhét dinh bang
cach sit dung polyme dang ring lugc chira polycarboxylat bao gdm hai khoang kich
thue khdc nhau nhung cu thé trong nhém treo chira polyoxyalkylen dé cho phép cai
bién hiéu qua trong cac ng dung gidm nudc & mirc thip dén trung binh.

Tinh trang k§ thuit ciia sang ché

D3 dugc biét ring, cac hdn hop hoa hoc giam nude lam giam lugng nudce duge
st dung dé lam déo hén hop bé tdng sao cho bé tong can it nude hon dé dat duogc do sut
nhét dinh so véi bé tong khong duoc xir ly. Ty 16 nudce véi xi ming (w/c) thap hon cb
thé dan dén bé tong c6 d6 bén cao hon ma khong can ting lugng xi ming.

Ciing biét rang cht phén tan xi mang loai polycarboxylat (“PC”) dugc sir dung
phd bién cho cic mg dung gidm nudc & mic cao (“HRWR-High range water
reduction™) trong d6 ham luong nude duoc giam tir 12 dén 30 phan tram so voi bé tong
khéng dugc xir ly. Chét lam déo HRWR dugc goi 1a “chat 1am siéu déo” va cho phép xi
ming trd nén 16ng hon va dit nhanh chéng vao vi tri 1am viée véi it hodc khong phai ¢b
€p nén.

Vi du, patent My s6 6,187,841 cua Tanaka va cong su boc 10 copolyme PC céd
chirc nang nhu chit phdn tin HRWR va dugc lam tir monome loai este
(alkoxy)polyalkylen glycol mono(met)acrylic va& monome loai axit (met)acrylic, va
duogc nhén manh réng can kich thudc phén tir 16n dé chat phéan tin HRWR dat dugc kha
ndng giam nudce ly tudng.

Theo vi du khac, EP 0 850 894 B1 cuia Hirata va cong su bdc 16 copolyme PC

doéng vai trod 1a chat phan tin HRWR va dwoc 1am tir monome trén co s& ete polyalkylen

glycol va monome trén co s¢ axit maleic. Tuong tu nhu Tanaka va cOng su, Hirata va
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cong su boc 1 cac khoang kich thudc phan tir mo rong 1én dén 100.000 va biéu hién do
bén tdt hon dé sit dung lugng 16n nhom alkylen oxit.

Trong cong bd don patent My US 2011/0166261 Al va US 2012/0046392 A9,
Lorenz va cdng su boc 10 copolyme PC chtta bdn thanh phén axit dicarboxylic khong
bao hoa, ete alkenyl khdng béo hoa c6 tir 1 dén 25 don vi oxyalkylen, ete alkenyl khong
bio hoa ¢6 tir 26 dén 300 don vi oxyalkylen, va monome khong bdo hoa bao gdm gbe
thily phan. Tai liéu tham khdo nay chi ra ring copolyme chimg minh ai luc lién két thap
véi cac hat xi mang ban dau va c6 thé dugce duge lam qué liéu lugng vao ché phém géc
xi méng ban dAu d8 co duoc kha nang tao hinh. Theo thoi gian, cac gbc thuy phén trd

nén dugc xa phong hoa, dan dén giir kha ning tao hinh trong ché phém gbc xi mang.

Céc tac gia sang ché cho ring ddi véi cac tmg dung murc thdp dén trung binh,
trong do6 co thé khong can thiét hodc khong mong muén thay thé lugng 16n nudc trong
hdn hop vita hodc bé tong nhét dinh, ma copolyme PC dugc dé cap trong tai liéu tham
khao vé linh vuc k¥ thuét truéc d6 khong thé hién dt kha ndng tao hinh ban dAu cho hdn

hop vita hodc bé tong.

Duong nhu 1a hau hét linh vuc k¥ thuat trude d6 & linh vuc cua copolyme PC abi
v6i tng dung chét phéan tan xi mang duoc nhim dén muc dich HRWR trong do6 lugng
16n nudce cit giam thu duge sao cho ché phdm gbc xi mang c6 ty 1¢ nudc voi xi mang
thép. Mot vi du khéc, trong cong bd Nhat Ban JP 2001/302305, Yamashita va cong su
boc 16 copolyme PC bao gbm ete alkenyl co tir 1 dén 100 nhom oxyalkylen, ete alkenyl
c6 tir 11 dén 300 nhom oxyalkylen, va axit cacboxylic khong bao hoa. Hon nita, tai li€u
d6 Yamashita va cong su thé hién rd rang ing dung 1am siéu déo hoéa dugc uu tién hon
(vi du, HRWR), trong d6 lugng nudce cit giam rit 16n dat dugc trong ché pham gbe xi
ming; va, thuc su, khi ¢6 thé théy trong cac vi du nay dé cap dén cac ty 1 nude vai xi
mang rat thip (vi du, tr 0,25 dén 0,30 w/c) ma sé& thip hon nhiéu so véi cac ing dung

giam nudc & muc thap dén trung binh.

Trai ngugc v6i khoang trong lugng va kich thudc polyme polycarboxylat m&
rong dé cap trong tai liéu tham khao linh vuc k¥ thuét vi du, cac tdc gia sang ché cho
rang copolyme PC da khong dugc kham pha vé qué trinh 1am déo hoa mirc thdp dén
trung binh, boi vi nganh cong nghiép bé tong da tré nén quen thudc vdi viee st dung

copolyme loai polycarboxylat (PC) d4t hon cho cac img dung HRWR, trong khi st dung
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chét phéri tan xi mang khong chira PC, nhu cht 1am déo loai lignin, chil yéu 1a cho céc
(g dyng mirc thip dén trung binh. N6 thé hién rang trong nganh cong nghiép bé tong,
vi thé copolyme loai PC dugc du trit thong thuong cho cic ing dung giam nudc ¢ muc
cao (HRWR), turc la, dé dat dugc muc giam tr 12 dén 30 phan trdm trong nuéc hydrat
hoa.

Sang ché nay di nd lyc dat duge xu hudng ndy. Vi dy, trong cong bd don séng
ché M§ s6 2016/0090323 (thudc s& hitu ciia nguoi nhin chuyén nhugng thong thudng
cha tai liéu nay), Kuo va cong su boc 10 phuong phép lam giam nudc & mirc thap dén
trung binh trong ché pham gbc xi ming c6 thé hydrat héa c6 ty 1€ nude/xi mang nim
trong khoang tir 0,40 dén 0,80, trong d6 phwong phap lién quan dén viéc su dung mot
hoic nhiéu copolyme PC dugc lam tir monome polyoxyalkylen, monome axit carboxylic
khong bdo hoa, va tiy y, monome ua nudce tan trong nude khong bao hoa.

Ban chit ky thuit ciia sing ché

Muc dich cta sing ché 1a d& xut cach thay thé cho chit 1am gidm nudc loai
lignin va d& xuét phuong phéap giam nuéc ¢ mirc thp dén trung binh thay thé véi giai
phép ctia Kuo va cdng su trong cong b6 don sang ché My s6 2016/0090323, bang c4ch
stt dung polycarboxylat dang rdng lugc ma dat dugc hiéu qua lidu lwong hdn hop & muc
ct giam nuGe thip hon (cu thé, cit giam nudce dudi 12 phén trdm) khi so v6i chét 1am
giam nudc loai lignin va polyme loai polycarboxylat thong thuong (vi du quy mo
thuong mai 16n hon) thuong dugc sir dung cho c4c tmg dung gidm nudc ¢ mic cao
(HRWR).

Trong viéc thic day chéng lai xu huéng cong nghip sir dung copolyme
polycarboxylat dang rdng luoc (PC) kich thudc lon dé giam nuée & mirc cao (HRWR)
trong ché phim gbc xi ming, tac gia sing ché cho ring viéc st dung copolyme PC co6
hai khoang kich thudc khéc nhau nhung cu thé trong nhém treo chira polyoxyalkylen
cua nd, mic du dat dugc hi¢u sudt HRWR kém so vé6i chét 1am siéu déo thong thudng
duoc st dung trong truong hop ché pham c6 ty 1& nudc véi xi méng (w/c) thp, cung
cap hiéu suAt vuot trdi dang ngac nhién va khong thé luong trude khi W/C dugc tang
1én; nhu vay sang ché d& xuft céch thay thé thda dang cho chét phén tén loai lignin va
khong c6 PC khac khi dugc st dung trong cic tmg dung gidm nudc & muc thip dén

trung binh (LRWR, MRWR).
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Khi cung cAp sy cai thién hiéu sut hon “chét 1am siéu déo” loai PC hodc polyme
phén tan xi mang HRWR trong linh vuc k¥ thudt nay, sang ché m6 ta phuong phap lam
gidm nudc & mirc thip dén trung binh trong hdn hop bé tong hodc vita sir dung céc cau
tir copolyme PC kich thudc cu thé.

Sang ché ciing phan 4nh su cai thién bat ngd va ngac nhién, vé hiéu qua lidu
luong hdn hgp & mot ) ty 1& nudc véi xi mang (w/c) cao, khi copolyme PC duoc dé cap
trong sang ché duoc so sanh véi polyme PC tham khao ¢6 ban sin trén thi truong dugc
stt dung trong cac tng dung HRWR thong thuong.

Do d6, phuong phép vi du theo sang ché @ 1am giam nudc 6 mirc thip dén trung
binh cua ché phdm gdc xi ming cb thé hydrat hoa st dung copolyme carboxylat dang
rang luge, phuong phip ndy bao gbm:

budc két hop véi nude va xi mang co thé hydrat hoa, @8 tao thanh hon hop c6 thé
hydrat héa c6 ty 1& nude/xi mang (w/c) it nhét 13 0,44 va tot hon nita it nhét 14 0,51, va
trong d6 ty 1¢ w/c khong 16n hon 0,80 va t5t hon nita 1a khong 16n hon 0,75, it nhit mot
copolyme carboxylat dang rang lugc duoc tao thanh tir cac thanh ph?m monome (A),
(B), (C), va tuy y 1a (D) sau day:

(A) monome polyoxyalkylen thir nhét duoc biéu dién boi cong thirc cu tao:

R1 R?
\ /
Cc=C
7/ \
R3 (C Hg)m(CO)nO(CH 2)o(AO )pR4

trong d6 R! va R doc lap 1a nguyén tir hydro hodc nhém metyl; R31a hydro hodc
nhém -COOM trong d6 M 1a nguyén t hydro hodc kim loai kiém; AO 1a nhém
oxyalkylen c6 tir 2 dén 4 nguyén t cacbon (t6t hon 1a 2 nguyén tir cacbon) hodc cac
hdn hop cta ching; “m” 1a s6 nguyén tir 0 dén 2; “n” 1a mot sb nguyén 0 hodc 1; “0” 1a
s6 nguyén tir 0 dén 4; “p” 1a s trung binh ctia cac nhom oxyalkylen va 12 s6 nguyén tur

5 dén 35; va R*1a nguyén tt hydro hodc nhom alkyl C1 dén Ca;

(B) monome polyoxyalkylen thir hai dugc biéu dién boi cong thirc chu tao:
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R1 R?
7/
C-—C

R3 (CHz)m(CO)nO(CH 2)o(AO)R?

trong d6 R va R doc 1ap 1a nguyén tir hydro hodc nhém metyl; R3 14 hydro hodc
nhém -COOM trong d6 M 1a nguyén tir hydro hodc kim loai kiém; AO 13 nhom
oxyalkylen c6 tir 2 dén 4 nguyén t cacbon (tdt hon 13 2 nguyén tir cacbon) hodc cac
hdn hop cta chung; “m” la s6 nguyén tix 0 dén 2; “n” 1a mot sb nguyén 0 hodc 1; “o” la
s6 nguyén tr 0 dén 4; “q” 1a s trung binh cla cdc nhém oxyalkylen va 12 sb nguyén tir
20 dén 200; va R*1a nguyén tir hydro hogc nhém alkyl Ci dén Cq;
(C) monome axit carboxylic khong bdo hoa dugc biéu dién boi cong thic chu
tao:
R5 RS
N\ /
c=cC
7/ \
R7 C(O)OM
trong d6 RS va RS doc 1ap 1a nguyén tir hydro hogc nhém metyl; R7 12 nguyén tr
hydro, C(0)OR?, hogc C(O)NHR® trong d6 R® 13 nhém alkyl Ci dén Ca, va M 1 nguyén
ttr hydro hodc kim loai kiém; va, thy ¥,

(D) monome tan trong nuéc, khong bao hoa dugc biéu dién boi cong thirc cau

tao:
RO R10
\ /
c=C
/ \
R X

trong d6 mdi RY, R, va R! doc 1ap 1a nguyén t hydro, nhém metyl hodc
C(O)OH; X 1a C(O)NH,, C(O)NHR", C(O)NR3R™, O-R", SO3H, C¢H4SOs H, hodc
C(O)NHC(CH3 )2CH2SO3H, hodc cac hdn hop cua chung, trong d6 mdi R'%, RY, R, va
RS doc 1ap 1a nhom alkyl Ci dén Cs; va

trong do6 ty 1& mol cla thanh phan (A) v6i thanh phan (B) nam trong khoang tir
15:85 dén 85:15, va hon nita trong dé tj 18 mol ciia thanh phén (C) véi téng ctia thanh
phan (A) va thanh phén (B) nam trong khoang tir 90:10 dén 50:50.
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Theo cac phuong 4n uu tién, copolyme dugc tao thanh tir cac thanh phin (A),
(B), (C), va tuy y 1a (D) c6 trong lugng phan ti trung binh theo trong luong nim trong
khoang tur 8.000 dén 50.000, hon t6t hon 12 nim trong khoang tir 10.000 dén 40.000, va

t5t nhét 12 ndm trong khoang tir 12.000 dén 30.000, khi dugc do bing sic ky thAm thiu
gel (s dung polyetylen glycol 1am ti€u chudn va véi cac diéu kién dugc mo ta chi tiét
hon sau ddy). Sang ché nay ciing dé cap dén ché phim gdc xi ming, bao gdm ca bé tong
va vita, duoc tao ra theo phuong phéap vi du dugc mo ta & trén.

Loi ich va céac du hiéu k¥ thuat khac cua sang ché s& dugc thao ludn nhiéu hon
sau day.

M6 ta chi tiét sang ché

Nhu dugc néu trong ban chét k¥ thuét trude do, sing ché d& xuét phuong phap
va ché pham gbc xi ming theo d6 sy giam nuéc & mirc thip dén trung binh dat duoc
bang cach st dung céc cdu trac va kich thude cu thé trong cAu tric polyme carboxylat
dang rang luoc.

Thuat ngit " gbc xi mang" dé cap dén vat liéu ma bao gdm xi ming Portland hodc
néu khong thi ¢6 chuc ning lam chét két dinh dé gilt cbt liéu min vé6i nhau (vi du, cét),
cbt lidu tho (vi du nhu, soi dam), hodc cac hon hop cua chung. Thuét ngir "xi mang" dé
cap dén vat lidu két dinh cting lai trong nu6c nhu Xi mang Portland duoc san xudt bang
cach nghién clinke gdm silicat canxi cting lai trong nuée va mot hodc nhidu dang cua
canxi sulfat (vi du nhu, thach cao) lam chit phu gia nghién chung. Thong thuong, xi
ming Portland dugc két hgp v6i mot hodc nhiéu vt liéu géc xi ming phy, nhu tro bay,
xi 10 cao két hat, da voi, Pozzolan ty nhién, hodc cac hon hop cta ching, va dugc tao ra
dudi dang chét pha tron.

Thuét ngit “co thé hydrat hoa” nhu dugc sir dung trong ban md ta ndy dé cap dén
xi ming va/hodc vét liéu xi méng dugc hoéa cung bang sy twong tac héa hoc vdi nudc.
Clinke xi mang Portland 12 khéi hop nhit ting phan chu yéu dugc cAu thanh tir canxi
silicat c6 thé hydrat hoa. Canxi silicat chi yéu 12 hon hop cua tricanxi silicat (3Ca0-Si0s
"C3S" theo ky hiéu hoa hoc xi mang) va dicanxi silicat (2Ca0-SiOy, "C2S") trong do
dang truge d6 la dang nhidu hon, vé6i lugng tricanxi aluminat it hon (3Ca0-ALOs3,

"C3A") va tetracanxi alumin ferit (4Ca0-A1,03°Fe203, "C4AF"). Xem vi du, Dodson,

-7-
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Vance H., Concrete Admixtures (Van Nostrand Reinhold, New York N,Y, 1990), trang
1.

Thuét ngit "bé tong" nhu dugce st dung trong ban md ta nay thong thuong dé cap
dén hén hop xi mang ¢ thé hydrat héa chira nudc, xi ming, cat, cbt lidu thd nhu soi
nghién hogc da, va mot hodc nhidu chit phu gia hoa hoc tuy y.

Nhu duge sit dung trong ban mo ta nay, thuat nglt "copolyme" hodc "polyme" dé
cap dén hop chét chira cac cAu tir c6 ngudn gbc hodc dugc tao thanh tr str dung ba thanh
phan monome khic nhau (dugc chi dinh 1a thanh phan "A", "B", va "C") va tuy y tur s
dung bbn thanh phén monome khac nhau (ttc 13, con chta it nhit mot monome tuy y la
"D"), nhu dugc md ta & cac phuong phap vi du theo sang ché va ché phim gbc xi mang

dugc tao ra bang phuong phap theo sang ché.

Do d6, phuong phap vi du theo sang ché bao gdm: buéce két hop vé6i nude va xi
mang co thé hydrat hoa, 8 tao thanh mdt hdn hop c6 thé hydrat hoa co ty ¢ nude/xi
ming (w/c) it nhét 12 0,44 va tét hon it nhat 12 0,51, va trong d6 ty 1€ wi/c khéng 16n hon
0,80 va tét hon nita 13 khong 16n hon 0,75, it nhit mot copolyme carboxylat dang rang

lugc ¢ cac cau tr monome sau day:

(A) monome polyoxyalkylen thir nhét duge biéu dién béi cong thic chu tao:

R1 R2
\ Ve
c=C
/ N\
R3 (CH2)m(CO)O(CH 2)o(AO)pR*

trong d6 R! va R? doc 1ap la nguyén tir hydro hodc nhém metyl; R?1a hydro hodc
nhém -COOM trong d6 M 1a nguyén tir hydro hodc kim loai kiém; AO la nhém
oxyalkylen c6 tur 2 dén 4 nguyén t cacbon (t&t hon 13 2 nguyén tir cacbon) hodc cac
hdn hop cta chung; “m” la s6 nguyeén tir 0 dén 2; “n” 1a mot s6 nguyén 0 hodc 1; “o” Ia
s6 nguyén tr 0 dén 4; “p” 1a s trung binh cta cac nhom oxyalkylen va 1a s6 nguyén tir

5 dén 35; va R*1a nguyén tir hydro hodc nhém alkyl Ci dén Cy;

(B) monome polyoxyalkylen thir hai dugc biéu dién boi cong thire cAu tao:
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R R?
\ /
c=cC
4 \
R3 (CH2)m(CO)O(CH2)o(AO)R*

trong d6 R!va R? doc lap 1a nguyén tir hydro hoic nhém metyl; R? 1 hydro hodc
nhém -COOM trong d6 M 1a nguyén t& hydro hodc kim loai kiém; AO 12 nhom
oxyalkylen co tir 2 dén 4 nguyén t cacbon (tt hon 12 2 nguyén tu cacbon) hodc cac
hdn hop ctia chung; “m” 1a s6 nguyén tir 0 dén 2; “n” 12 mot s6 nguyén 0 hodc 1; “0” 1a
sb nguyén tir 0 dén 4; “q” 1a s6 trung binh ciia cic nhoém oxyalkylen va la s6 nguyén tur

20 dén 200; va R*14 nguyén tir hydro hodc nhém alkyl C1 dén Cs;
(C) monome axit carboxylic khong bio hoa dugc biéu dién boi cong thic chu

tao:

/7 N\
R7 C(O)OM
trong d6 RS va R® doc 1ap 1a nguyén ti hydro hogc nhém metyl; R7 12 nguyén ti
hydro, C(O)OR?, hodc C(O)NHR® trong d6 R® 13 nhom alkyl C1 dén Ca, va M 1a nguyén
ttr hydro hodc kim loai kiém; va, thy ¥, |

(D) monome tan trong nuéce, khong bdo hoa dugc biéu dién boi cong thirc cau

tao:
RO R10
N\ /
c=C
/ \
R X

trong d6 mdi R®, R', va R doc lap la nguyén tir hydro, nhém metyl hodc
C(0)OH; X la C(O)NHa, C(O)NHR'2, C(O)NRPR™Y, O-RB, SOsH, CsH4SO3H, hodc
C(O)NHC(CH3),CH2SOs3H, hodc cac hdn hop cua ching, trong d6 mdi R12, R, R" va
R'S doc 1ap 1a nhom alkyl C1 dén Cs; va

trong d6 ty 1& mol cua thanh phan (A) v6i thanh phan (B) ndm trong khoang tlr
15:85 dén 85:15, va hon nita trong d6 ty 1 mol cua thanh phan (C) véi tbng cta thanh
phén (A) va thanh phan (B) nam trong khoang tir 90:10 dén 50:50.
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Theo céc phuong phép vi du cua sang ché nay, hdn hop xi ming co thé hydrat
hoa 13 bé tong (ma thuong chia ca ¢t liéu min nhu cat, va cbt liéu tho nhu da hodc soi
nghién) dugc thiét k& cho c4c tng dung 1am gidm nude 6 mic thap dén trung binh, trong
d6 ty 1& xi ming véi bé tong nam trong khoang tir 240 dén 340 kg/m’. Diéu nay trai
ngugc véi bé tong thudng dugce sir dung voi chét 1am siéu déo dugc thiét ké dé 1am giam
nuée & mirc cao (HRWR) trong d6 murc Xi mang vGi bé tong thuong 1a it nhét 350 dugc

tao thanh tir cac thanh phan monome (A), (B), (C), vatuy y la (D) sau day:

(A) monome polyoxyalkylen thir nhat duoc biéu dién boi cong thire chu tao:

R1 Rz
/
C._....C

R3 (CHz)m(CO)nO(CH 2)o(AO)pR*

trong d6 R! va R? doc 1ap 1a nguyén tir hydro hoge nhom metyl; R? 13 hydro hodc
nhém -COOM trong d6 M 1a nguyén t& hydro hodc kim loai kiém; AO 1a nhom
oxyalkylen c6 tir 2 dén 4 nguyén tir cacbon (t6t hon 13 2 nguyén i cacbon) hodc cac
hdn hop cuia chung; “m” la s6 nguyén tir 0 dén 2; “n” 12 s6 nguyén 0 hodc 1; “0” 1a sb
nguyén tu 0 dén 4; “p” 14 s6 trung binh clia cdc nhém oxyalkylen va la sb nguyén tir 5
dén 35; va R*1a nguyén tir hydro hodc nhom alkyl Ci dén Ca;
(B) monome polyoxyalkylen thir hai dugc biéu dién boi cong thirc chu tao:
R1 R?
\ e
/ :C\
R3 (CH2)m(CO)O(CH2)o(AO)sR*
trong d6 R! va R? doc 1ap la nguyén ttr hydro hodc nhom metyl; R3 12 hydro hodc
nhém -COOM trong d6 M 1a nguyén tir hydro hodc kim loai kiém; AO 1a nhém
oxyalkylen c6 tir 2 dén 4 nguyén tir cacbon (t6t hon 1a 2 nguyén ti cacbon) hodc cac
hdn hop cta chung; “m” 1a s6 nguyén tir 0 dén 2; “n” 1a mot sb nguyén 0 hogc 1; “0” Ia
s6 nguyén tir 0 dén 4; “q” 1a s trung binh clia cac nhom oxyalkylen va 1a s6 nguyén tir
20 dén 200; va R*1a nguyén tt hydro hodc nhom alkyl Ci dén Ca;
(C) monome axit carboxylic khong bio hoa dugc biéu dién bdi cong thic chu

tao:
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R® RS
\ /
C=C

/ N\
R7 C(O)OM
trong d6 R’ va R® doc 1ap 12 nguyén tir hydro hodc nhom metyl; R7 1a nguyén tr
hydro, C(O) OR®, hodc C(O)NHRS trong d6 R® 1a nhém alkyl Ci dén C4, va M 1a nguyén
ttr hydro hodc kim loai kiém; va, tuy ¥,

(D) monome tan trong nuée, khong bio hoa dugc biéu dién boi cong thirc clu

tao:
R9 R10
\ /
c=C
/ \
R X

trong 46 mdi RY, RY, va R' doc lap 1a nguyén tu hydro, nhom metyl hodc
C(0)OH; X 1a C(O)NHo, C(O)NHR'?%, C(O)NRPRM, O-R", SOsH, C¢HsSOsH, hodc
C(O)NHC(CH3 )2CH2SO3H, hodc cac hdn hop cua chung, trong do mdi R12, R13, R va
RIS doc 1ap 12 nhom alkyl C1 dén Cs; va

trong d6 ty 1& mol clia thanh phan (A) v6i thanh phan (B) nam trong khoéang tir
15:85 dén 85:15, va hon nira trong d6 ty 1& mol cta thanh phan (C) véi tdng ctia thanh
phin (A) va thanh phan (B) nim trong khoang tir 90:10 dén 50:50.

Theo phuong 4n vi du khic, ty 1¢ mol cua thanh phan (A) v6i thanh phén (B), tot
hon 13 ndm trong khong tir 15:85 dén 85:15; t6t hon nita 1a ndm trong khodng tir 20:80

dén 75:25; va tbt nhit 1a ndm trong khodng tir 25:75 dén 65:35.

Theo phuong an vi du khac, ky tu "m", "n", va "o" trong céac thanh phﬁn monome
(A) hodc (B) lan luot 1a cdc s6 nguyén 0, 1, va 0.

Theo phuong 4n vi du khéc, ty 1& mol cta thanh phan (C) v6i tdng thanh phin
(A) va thanh phan (B) nam trong khoang tir 90:10 dén 50:50; tt hon nita 1a nam trong
khoang tur 80:20 dén 60:40; va tot nhat 1 nam trong khoang tir 75:25 dén 65:35. Khi ¢6
mit thanh phan (D), ty 1é mol cta thanh phan (D) véi tdng thanh phan (A), thanh phin
(B), va thanh phan (C) nam trong khoang tir 1:99 dén 2080 va tdt hon nita 1a ndm trong
khoang tir 3:97 dén 10:90.
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Theo phuong an vi du khac, tbng cla s6 don vi 1ap lai oxyalkylen "p" trong thanh
phén (A) va sb don vi l3p lai oxyalkylen "q" trong thanh phan (B) 1a khong 16n hon 120,
t6t hon 12 khong 16n hon 80.

Theo phuong 4n vi du khac, s6 don vi 1ap lai oxyalkylen "q" trong thanh phin
(B) trur s6 don vi lap lai oxyalkylen "p" trong thanh phén (A)l1a g, tot hon 12 10 hodc 16n
hon.

Trong lwgng phan i trung binh theo trong lugng cla copolyme polycarboxylat
ndm trong khoang tir 8.000 dén 50.000 khi dwoc do bang sic ky thdm thiu gel (GPC)
bang cach st dung polyetylen glycol (PEG) lam ti€u chuén va phu hop véi cac didu kién
GPC dugc md ta trong vi du 1 bén dudi. Tét hon nita 13, trong lwong phan tir trung binh
theo trong lugng ctia polyme copolyme polycarboxylat nam trong khoang tir 10.000 dén
40.000, va tbt nhat 1a nam trong khoang tir 12.000 dén 30.000. Trong lugng phan tr co
thé dugc xac dinh bang c4ch st dung sic ky thim thiu gel (GPC) theo céc diéu kién

duoc mo ta trong vi du 1 bén dudi.

Thuét ngt "bao gdm" khi dugc sir dung d8 mb ta cac thanh phan monome c6
nghia la copolyme carboxylat‘ dang rang lugc duoc tao thanh tir cac thanh phin monome
(A), (B), (C), va tuy y 1a (D) va c6 thé dugc tao thanh tir cic monome bd sung (tuc 1a,
‘thém va0) ¢ ciu tric hodc nhom khéc voi nhitng gi da dugc mo ta d6i v6i cac monome
(A), (B), (C), vatuy y l1a (D); trong khi d6 "chu yéu bao gdm" ¢6 nghia 13, tly thugc vao
bbi canh, céc cAu tir ciia copolyme polycarboxylat dugc tao thanh tir su dl_lng chi cac
thanh phan monome (A), (B), va (C) hoac bing cach st dung chi cdc thanh ph?ln
monome (A), (B), (C), va (D). Vi vy, theo cac phuong phap vi du khéc cta sang ché,
copolyme carboxylat dang ring lugc ¢6 thé dugce tao thanh bang cach st dung chi céc

thanh phan monome (A), (B), va (C).

Vi du vé monome dbi v6i thanh phin (A) bao gbm, nhung khong gidi han 0,
poly(etylen glycol) metyl ete acrylat, poly(etylen glycol) metyl ete metacrylat,
poly(etylen glycol) metyl ete maleat monoeste, poly(etylen glycol) metyl ete fumarat
monoeste, N-poly(etylen glycol) acrylamit, N-poly(etylen glycol) metacrylamit,
poly(etylen glycol) vinyl ete, poly(etylen glycol) alyl ete, poly(etylen glycol) metalyl
ete, poly(etylen glycol) isoprenyl ete, poly(etylen glycol) vinyloxybutylen ete, trong d6
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s6 don vi lap lai oxyalkylen nam trong khoang tir 5 dén 35, tot hon nira 12 ndm trong
khodng tir 8 dén 30, va tot nhét 12 ndm trong khodng tir 10 dén 25.

Vi dy vé monome d6i véi thanh phan (B) bao gdm, nhung khong gidi han 6,
poly(etylen glycol) metyl ete acrylat poly(etylen glycol) metyl ete metacrylat,
poly(etylen glycol) metyl ete maleat monoeste, poly(etylen glycol) metyl ete fumarat
monoeste, N-poly(etylen glycol) acrylamit, N-poly(etylen glycol) metacrylamit,
poly(etylen glycol) vinyl ete, poly(etylen glycol) alyl ete, poly(etylen glycol) metalyl
ete, poly(etylen glycol) isoprenyl ete, poly(etylen glycol) vinyloxybutylen ete, trong doé
sé don vi lap lai oxyalkylen la nam trong khoang tir 20 dén 200, t6t hon nira 12 nim
trong khoang tir 25 dén 150, va tot nhat 1a nam trong khoang tir 30 dén 100. Sb don vi
lap lai oxyalkylen trong thanh phin (B) it nhét 12 10 nhiéu hon s6 don vi lip lai
oxyalkylen trong thanh phin (A).

Vi du vé thanh phan monome (C) bao gdm, nhung khong gidi han 9, axit acrylic,
axit metacrylic, C1-Cs alkyl maleic monoeste, N-(C1-Cs4) alkyl maleic monoamit, C1-C4
alkyl fumaric monoeste, N-(C1-C4) alkyl fumaric monoamit, hogc cac hdn hgp cua
chung.

Vi du monome khong bao hoa, hoa tan trong nude cua thanh ph?m monome tuy
y (D) bao gdm, nhung khong gidi han 9, acrylamit, metacrylamit, N-alkyl acrylamit, N-
alkyl metacrylamit, N,N-dialkyl acrylamit, N,N-dialkyl metacrylamit, vinyl alkyl ete,
axit vinylsulfonic, axit alylsulfonic, axit metalylsulfonic, axit 3-acrylamido-2-
metylpropan sulfonic, axit styren sulfonic, mudi clia cac axit ndy, hodc cac hdn hop cta
ching.

Theo phuong phéap vi du khac clia sang ché, lugng c6 hoat tinh cta copolyme
carboxylat dang ring lugc, duoc cAu thanh tir c4c thanh phén monome (A), (B), (C), va
tuy y 1a (D), dugc két hop v6i xi mang véi luong nam trong khoang tir 0,04 dén 0,14
phén trim theo trong lugng Xi mang, va tdt hon nita 1a ndm trong khoéang tir 0,05 dén
0,11 phan trdm theo trong lugng (% trong luong) tinh theo trong lugng xi mang.

Theo phuong 4n vi du khac nita cta sang ché, it nhat mdt hon hop bd sung c6 thé
duge bd sung vao nude va xi ming ngoai copolyme carboxylat dang réng lugc. Hon hop
nay co thé duogc chon tir nhom gém axit gluconic hodc mudi cta nd, alkanolamin, chét

loai bot khi, chét tao bot khi, va céac hdn hop cua ching. Theo cac phuong phép vi du
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khéc, it nht mot hdn hop bd sung dugc trdn v6i copolyme cacboxylat trude khi két hop
v6i xi mang va nudc.

Chét loai bot khi (chéng tao bot) thong thuong co thé duoc st dung két hop véi
copolyme polycarboxylat nhu mong doi trong sang ché nay, va dugc st dung voi mot
luong dugce coi 1a cAn thiét hoic mong mudn bang dung cu bao ché hdn hop hodc dung
cu tao hdn hop.

La vi du khac cua chét loai bot khi (chét chéng tao bot) ma co thé dugc st dung
theo sang ché, EP 0 415 799 B1 cua Gartner dé cap dén chét hoat dong bé mit khong
jon loai bot khi ma bao gbébm phosphat (vi du, tributylphosphat), phtalat (vi du,
diisodexylphtalat), va copolyme khéi polyoxypropylen-polyoxyetylen (ma khong dugc
coi 1a chit 1am siéu déo) (xem EP 0 415 799 Bl ¢ trang 6, I1. 40-53). La vi du khac,
Patent My $b 5,156,679 cua Gartner dé cap dén st dung mudbi alkylat alkanolamin (vi
du, N-alkylalkanolamin) va dibutylamino-w-butanol 1am chét chdng tao bot. Patent My
s6 6,139,623 clia Darwin va cong sy boc 16 chét chéng tao bot duoc lua chon tir este
phosphat (vi dy, dibutylphosphat, tributylphosphat), este borat, cac dAn xuét silicon (vi
du, polyalkyl siloxan), va polyoxyalkylen c6 tinh chét chdng tao bot. Patent My s6
6,858,661 clia Zhang va cong su boc 10 chét chéng tao bot amin béc ba c6 trong luong
phén tir trung binh nam trong khoang tir 100 dén 1.500 dé tao ra cac dang :béo ché hdn
hop 6n dinh. La vi du khac nira, patent My s6 8,187,376 cua Kuo va cong su, boc 10 viéc
st dung chat chéng tao bot polyalkylen polyamin dugc polyalkoxyl hoa. Tét ca tai liéu
tham khao néu trén, dugc s& hiru boi nguoi nhan chuyén nhuong thong thudng cua nd,

duogc két hgp vao trong ban mo ta ndy bang cach vién dan.

La vi du khac cua cht loai bot khi ¢6 thé dugc str dung theo sang ché nay, Patent
My s6 6,545,067 cua Buchner va cdng su (BASF) boc 1§ polyamin polyalkylen dugc
butoxyl hoa dé giam ham lugng 15 khi trong hdn hop xi mang. Patent MY s6 6,803,396
ctia Gopolkrishnan va cong su (BASF) boc 16 polyme polyete khdi c6 trong lugng phan
tir thip dugc mo ta 1a chira cdc don vi etylen oxit va propylen oxit lam chét loai bot khi.
Ngoai ra, Patent My s6 6,569,924 cia Shendy va cong sy (MBT Holding AG) boc 10

viéc st dung chét hoa tan dé hoa tan chét chéng tao bot khong tan trong nudc.

Do d6, dugc cho rang ché phim loai bot khi thong thudng (chat chéng tao bot)

¢6 thé dugc str dung véi loai polyme PC dang rang lugc duge md ta trong tai liéu nay,
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va do d6 phuong phap va ché phim lam vi du khac cua sang ché con chira mdt hodc
nhidu chét loai bot khi.

Ché phém va phwong phép khéc theo sang ché c6 thé con bao gdm hoic c6 thém
viéc st dung it nhit mot chit khac dugc chon tir nhom gdm ¢6 (i) chét giam nudc mirc
khong cao (non-HRWR —non high range water reducer) nhu axit gluconic va mudi cla
no; (ii) alkanolamin nhu trietanolamin, triisopropanolamin, dietylisopropanolamin, hodc
hdn hgp cua ching; (ii) chét chéng tao bot thir hai khac vé chu tric hoa hoc voi chét
chéng tao bot thir nhét duoc st dung, (iv) chét loai bot khi nhu trialkanolamin cao hon
nhu triisopropanolamin hogc dietylisopropanolamin, lignosulfonat, naphtalen sulfonat,
melamin sulfonat, chit 1am déo khong phai HRWR chtra oxyalkylen, chét giam co ngot
chira oxyalkylen (ma khong c6 chirc ndng lam chit phu gia HRWR), hodc hdn hop cua
chung.

Sang ché ciing dé xuét ché phim gbc xi ming co thé hydrat hoa ma dugc tao ra
bang céch két hop polyme carboxylat dang rang luge (dugc tao ra tir cac thanh phén A,
B, C,vatuyylaD), va chét phu gia héa hoc bd sung tiry ¥, nhu vira mo ta ¢ trén.

Trong khi sang ché duge md ta trong ban md ta nay sir dung s6 phirong 4n han
ché, cac phuong an cu thé nay khong nhim lam gi6i han pham vi cla sang ché nhu dugc
mb ta va yéu cau bao ho khac trong ban mo ta nay. C6 cac cai bién va bién thé tir cac
phuong 4n dugc md ta. Cu th8 hon, céc vi du sau ddy dugc dua ra 1am minh hoa cuy thé
cho céc phuong an theo sang ché duoc yéu cu bao hd. Ciing nén hiéu ring sang ché
khong bi g101 han & cac mo ta chi tiét néu trong cac vi du. T4t ca cac phan va ty 18 phan
tram trong cac vi dy, cling nhu phén con lai ctia ban mo ta, tinh theo trong luong hodc

ty 1€ phén tram theo trong lugng trir khi dugc chi 0.

Hon nita, khoang sb bét ky duge néu trong phan mo ta va yéu cAu bao hd, nhu
trinh bay tap hop tinh chét cu thé, don vi do, diéu kién, trang thai vat ly hodc ty I¢ phén
tram, duoc chi dinh ding la két hop 16 rang trong ban mo ta nay bing cach vién dan
hodc cach khac, s& bat ky nam trong khoang nay, bao gdm tap hop con bét ky cta sd
ndm trong khoang bét ky ciing dugc dé cap. Vi du, bat cir khi nao khoang sd véi gidi
han duéi, RL, va gidi han trén RU, duoc bdc 19, sd R bét ky thudc khoang dugc bdc 10
cu thé. Cu thé, cac s6 R sau nam trong khoang dugc boc 10 cu thé: R=RL +k * (RU -
RL), trong d6 k 1a mot bién ndm trong khoang tir 1% dén 100% véi gia sd .1%, vidy, k
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12 1%, 2%, 3%, 4%, 5%, v.v., 50%, 51%, 52%, V.V., 95%, 96%, 97%, 98%, 99%, hodc
100%. Hon nita, khoang sb bat ky dai dién bdi hai tri sb bat ky cua R, theo tinh todn &
trén, cling dugc boc 10 cu thé.

Vi du thue hién sang ché

Vidul

Phén nay mo td mot quy trinh vi du tao ra copolyme carboxylat dang rang luoc
dé giam nudc 6 muc thdp dén trung binh st dung theo sang ché. Binh déy tron ba cb
duoc trang bi thiét bi 1am néng dé, cp nhiét dien két ndi v6i bd didu khién nhiét do va
may khudy co hoc. Thiét bi phan ung dugc nap lugng nuéc khir ion hoa quy dinh, dugc
lam sach bang khi agon va sau d6 dugc lam noéng dén nhiét do 65°C. Dung dich chira
lugng quy dinh cua hai poly(etylen glycol)metyl ete metacrylat (MPEGMA) c¢0 trong
lwong phan tir khac nhau, axit acrylic (AA), axit 3-mercaptopropionic va nuéc khtr ion
hoa da dugce didu ché trude. Theo cach riéng biét, dung dich amoni persulfat trong nudc
Khit ion héa da dugc didu ché. Khi nhiét do ciia 10 phan Gng dat nhit do 65°C, bd sung
¢4 hai dung dich dugc timg giot trong khoang thoi gian 12 5,0 gio trong khi khudy. Sau
khi hoan thanh viéc bd sung, phén ung dugc tiép tuc thém 1,0 gio & nhiét do nam trong
khoang tir 68 dén 70°C, va sau d6 dung lai béng cach lam ngudi xuéng nhiét dd moi
truong.

Piéu kién séc ky tham thiu gel (GPC - gel permeation chromatogréphy). Trong
luong phan ti trung binh theo trong luong ctia cdc polyme thu dugc co thé dugc do bang
cach st dung sic ky thAm théu gel (GPC), st dung polyetylen glycol (PEG) lam tiéu
chudn va cdc coOt phan tach sau day: cac cot ULTRAHYDROGEL™ 1000,
ULTRAHYDROGEL™ 250 va ULTRAHYDROGEL™ 120. Cac diéu kién xtt Iy GPC
nhu sau: kali nitrat chita nu6e 1% lam dung moi rira giai, tdc do dong 0,6 ml/phut, thé
tich dua vao 80mL, nhiét 6 cdt & 35°C, va phat hién chi sb khuc xa. |

Bang 1 tom t4t két qua cia cac mau polyme carboxylat theo sang ché ciing nhu
céc mAu tham khao. Mau tham khéo 1 duge tbng hop thong qua cung mot quy trinh va
chira poly(etylen glycol)metyl ete metacrylat trong Kkhi mau tham khao 2 la

polycarboxylat thuong mai chira isoprenyl poly(etylen glycol) ete va axit acrylic.
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Bang 1

Trung

MW cua | MW cta ~ binh

PEG PEG Monome | Monome | Monome theo

Xéc dinh mAu trong trong (A) B) ©) trong
Monome | Monome | [mol] [mol] [mol] luong

(A) B) Mw

[Da]
Mau 1 1.100 2.000 0,50 0,50 2,50 17.000
Mau 2 500 1.100 0,25 0,75 2,00 16.000
MaAu tham khao 1 -—- 2.000 --- 1,00 2,50 18.000
Mau tham khéo 2 2.200 1,00 4,30 40.000

Vidu?2

Vi du ndy minh hoa hiéu qua giam nudc ctia copolyme carboxylic dang rang lugc
theo sang ché bang cach do d sut clia bé tong. Hon hop bé tdng dugc ché tao bang cach
st dung ba ty 1¢ tron khac nhau nhu dugc thé hién trong Bang 2. Luong nudc khéc nhau
tiry thudc vao loai va luong xi mang va tily thude vao ty 1€ trong lugng cua nudc voi xi
mang (W/c). Két qua dugc thé hién trong Bang 3 dudi ddy trén co s¢ xi mang c6 ngudn
gbc tir nha may Holcim Theodore (Alabama, M¥), d6 sut dugc do bang ham cia ty 1&

phan trdm lidu lwong polyme hoat dong v6i xi mang [% s/c].

Béang 2
Xi mang (1b/yd?) 650 | 564 | 517
Cat (Ib/yd®) 1.441 | 1.439 | 1.384
D4 3/8" (Ib/yd?) 425 | 425 | 438
D4 3/4" (Ib/yd®) 1.275 | 1.275 | 1.313
Bang 3
650 1bs xi 650 Ibs xi 564 Ibs xi 564 lbs xi 517 lbs xi
mang mang mang mang . mang
- w/c=0,38 w/c=0,38 w/c= 0,53 w/c=0,53 w/c= 0,60
a1 1idu bo Lidu bo Liéu bo Lidu bo Lidu bo
lugng sut luong sut lugng sut lugng sut luong sut
8 | (] | O™ | [mm] | O | [mm] | | [mm] | | [mm]
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[Yo [Yo [Yo [V [Yo
s/c] s/c] s/c] s/c] s/c]
Va1 0.10 | 6.6 | 0,09 | 3,13 | 0,07 | 6,88 | 0,05 | 525 | 0,05 | 6,50
Min2 [ 0.10 | 5.00 | 0,09 | 2,88 | 0,07 | 7.25 | 0,05 | 5,13 | 0,05 | 6.63
Mau
tham i : ~ 1007 | 613 | 0,05 | 450 | 0,05 | 5,50
khao
1
Mau
tham | o0 | 788 | 009 [663 | - | - | - | - | 005|575
khao
2

Nhu dugce thé hién trong Bang 3, mau 1 va miu 2 biéu 16 @06 sut cao hon so voi

hai mAu tham khao & ty 18 nudc voi xi mang 1a 0,53 va 0,60 ngay ca ¢ lidu lrgng bing

polyme. Cac két qua nay cho thdy hiéu qua lam giam nudc cao hon, & cac ty 1é nudce voi

xi mang ndy, cua polyme carboxylat ¢6 cac don vi poly(etylen glycol) c6 trong luong

phén tr thdp hon.

Viduy3

Trong vi du nay, hi€u suét ctia copolyme dang rang lugc theo sing ché duoc danh

gi4 trong cac loai xi mdng khac nhau, c¢6 ngudn goc tir nha may Holeim” Ste. Genevieve

(Missouri, M§). Quy trinh chuén thtr nghiém dugc md ta trong vi du 2 dugc st dung va

két qua duge tom tat trong Bang 4.

Bang 4
650 Ibs xi 650 1bs xi 564 Ibs xi 517 Ibs xi
mang mang mang mang
N vy/c= 0,42 W/c= 0,42 w/c= 0,53 w/c= 0,60
ID méu Liéu Liéu Liéu Liéu
luong | Do sut | luong Do sut | luong | Do sut | lugng bo sut
[% [mm] [Yo [mm] [%o [mm] [Yo [mm]
s/c] s/c] s/c] s/c]
Mau 1 0,09 7,13 0,07 4,88 | 0,06 7 0,05 6,13
Mau 2 0,09 7,00 0,07 4,63 0,06 7,38 0,05 6,00
Mautham | 049 | 763 | 0,07 | 563 | 006 | 613 | 005 | 500
khao 1
Mautham | o9 | 800 | 007 | 625 | - ~ | 005 | 563
khao 2
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Két qua & Bang 4 cho thdy rang cac copolyme dang rang luge ¢6 hai chudi bén
polyoxyalkylen khac nhau t6t hon céac polyme tham khao khi ty 1é nudc voi xi mang
dugc ting 1en.

Vidu4

Trong vi du nay, hiéu suit ciia copolyme dang rang luoc theo sang ché duoc danh
gia trong loai xi ming thir ba, c6 ngudn gbc tir nha may LaFarge’s Ravena (New York,
MY). Quy trinh chudn tht nghiém dugc md ta trong vi du 2 dugc st dung va két qua

dugce tom tat trong Bang 5.

Bang 5
650 lbs xi mang | 564 lbs xi mdng | 517 lbs xi mang
N w/c= 0,42 w/c= 0,53 w/c= 0,60
ID ma ie i8 ié
mau Liéu Do sut Liéu Db sut Liéu D sut
lugng [mm] lugng (mm] lugng [mm]
[% s/c] [% s/c] [% s/c]
Mau 1 0,09 5,50 0,06 6,00 0,05 5,50
Mau 2 0,09 5,75 0,06 5,88 0,05 5,63
Mau tham fhdo | - | 006 | 413 | 005 | 488
Mau thgm khao | 409 | 788 | - - | 005 | 500

Mot 1an nita, cac két qua trong bang nay xac nhén rang khi [am tang ty 1€ nude
v6i xi mang, mau 1 va mau 3 theo sang ché tét hon chit lam siéu déo thong thuong (mau

tham khao 1 va mau tham khao 2).
Vidu5

Vi du nay so sanh hi€u sut duy tri do sut cuia copolyme dang rang lugc dbi véi
polyme tham khao. Quy trinh chudn tht nghiém dugc md ta trong vi du 2 duoc st dung,
ngoal trur d0 sut duoc do & cac 1An dénh du 10 phat, 30 phut, va 45 phut hodc 50 phut.
Két qua duge thé hién trong c4c Béang 6, 7, va 8 cho ba loai xi mang khac nhau dé cap

& trén (vi du, co ngudn gbc tir Holcim’s Theodore, Holcim’s Ste. Genevieve; va

LaFarge’s Ravena, tuong ung).
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Bang 6
564 lbs xi mang
w/c=0,53
ID miu Liéu Do sut [mm]
lugng , , ,
[% s/c] 10 phut | 30 phut | 45 phut
Maiu 1 0,075 8,13 6,75 5,88
Mau 2 0,075 8,38 7,00 5,63
Mau tham khao 1 0,075 7,38 5,75 4,75
MAu tham khao 2 | 0,075 7,13 5,88 4,63
Bang 7
564 lbs xi mang
w/c=0,54
ID miu Li€u Do sut [mm]
lugng
[% | 10 phat | 30 phut | 50 phut
s/c]
Mau 1 0,075 | 8,13 5,75 3,63
Mau 2 0,075 8,38 6,38 4,63
MAu tham khao 1 | 0,075 | 7,50 5,38 3,63
Mau tham khao 2 | 0,075 7,25 5,50 3,63
Bang 8
564 1bs xi méang
] w/c=0,55
ID mau Liéu Do sut [mm]
luong
[% | 10 phat | 30 phat | 45 phut
s/c]
Mau 1 0,06 | 6,63 4,88
Mau 2 0,06 | 7,00 5,25 4,13
Mau tham khao 1 | 0,06 6,00 4,00 -

Thay rd rang tir cac bang nay rang c4 hai mAu 1 va méu 2 theo sang ché nay biéu
16 kha nang tao hinh va hiéu suat duy tri d0 sut tot.

Céc nguyén ly, cac phuong an dugc uu tién, va phuong thirc hoat dong theo sang

ché da duoc md ta trong phan mod ta néu trén. Tuy nhién, sang ché duge nham bao ho
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trong ban mo ta nay, khong nén dugc hiéu lam gidi han cac dang cu thé d3 boc 16, do
ching duoc xem 1 minh hoa thay vi 1am giéi han. Nhitng nguoi ¢6 hiéu biét trung binh
trong linh vuc k¥ thuét co thé tao ra cac cai bién va thay dbi dva trén ban mo t& ma

khoéng vuot qua ndi dung cua sang ché.
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YEU CAUBAO HOQ
1. Phuong phép lam gidm nudc ¢ mirc thip dén trung binh trong ché phim gbc xi ming
c6 thé hydrat hoa, trong d6 phuong phép nay bao gbm:
bude két hop véi nude va xi ming dé tao thanh hon hop xi ming c6 thé hydrat
héa, trong d6 ty 1€ nude vdi xi mang (w/c) it nhét 14 0,44 va khong 16n hon 0,80, va con
két hop nudce va xi ming véi it nhét mét copolyme carboxylat dang ring lugc duge tao

thanh tir cac thanh phin monome (A), (B), (C), va tly y 1a (D) sau day:

(A) monome polyoxyalkylen thir nhit dugc bidu din boi cong thirc ciu tao:

R1 R?
\ /
C=C
7/ \
R3 (CH2)m(CO)O(CH2)o(AO)R*

trong d6 R! va R? doc 1ap 1a nguyén tir hydro hoic nhém metyl; R? 14 hydro hodc
nhém -COOM trong d6 M 14 nguyén tir hydro hodc kim loai kiém; AO Ia nhém
oxyalkylen c6 tir 2 dén 4 nguyén tir cacbon hodc cdc hdn hop cta chung; “m” 1a sb
nguyén tir 0 dén 2; “n” 12 mot s6 nguyén 0 hoic 1; “o0” 1a s6 nguyén tir 0 dén 4; “p” 1a
sé trung binh ctia cic nhém oxyalkylen va 14 sé nguyén tir 8 dén 25; va R*1a nguyén tir

hydro hodc nhom alkyl Cy dén Cy;

(B) monome polyoxyalkylen tht hai dugc biéu dién bsi cong thtre cdu tao:

R1 R?
\ /

c=cC
4 \
R3 (CH2)m(CO)O(CH2)o(AO)qR*

trong d6 R!va R? doc 14p 1a nguyén tir hydro hodc nhém metyl; R?1a hydro hodc

nhém -COOM trong d6 M 14 nguyén t hydro hodc kim loai kiém; AO 1a nhém
oxyalkylen c6 tir 2 dén 4 nguyén tir cacbon hodc cdc hdn hop cua chung; “m” 13 sb
nguyén tir 0 dén 2; “n” 1a mot sd nguyén 0 hodc 1; “0” 14 s6 nguyén tir 0 dén 4; “q” 1a
mdt s trung binh cla cic nhém oxyalkylen va 1 sé nguyén tir 20 dén 200; va R* 1a
nguyén tir hydro hodc nhém alkyl Cy dén Cu;

(C) monome axit carboxylic khong bdo hoa dugc biéu dién béi cong thirc ciu

tao:
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7/ \
R7 C(O)YOM
trong d6 R® va R® ddc 14p 1a nguyén tir hydro hodc nhém metyl; R7 1a nguyén tir
hydro, C(O)OR®, hodc C(O)NHRS trong d6 R* 1 nhém alkyl C dén C4, va M 12 nguyén
tr hydro hodc kim loai kiém; va, tuy ¥,

(D) monome tan trong nuoc, khong bao hoa dugce biéu dién bai cong thirc cau

tao:
R9 R10
\ /
c=C
/ \
R11 X

trong d6 mdi R, R, va R doc lap la nguyén tir hydro, nhém metyl hodc
C(O)OH; X 1a C(O)NH, C(O)NHR'%, C(O)NRPR™, O-RY, SO3H, CsHaSOsH, hodc
C(O)NHC(CH3)CH2S803H, hodc hdn hop cta chung, trong do mdi R12, R13, R vaRD
doc 1ap 1a nhém alkyl Ci1 dén Cs; va

trong d6 ty 1& mol cua thanh phin (A) v6i thanh phan (B) nam trong khoéng tir
15:85 dén 85:15, va hon nira trong d6 ty 1¢ mol cta thanh phéan (C) voi tdng ctia thanh
phan (A) va thanh phan (B) nim trong khoang tir 90:10 dén 50:50;

trong d6 do chénh léch gitra “q” trong monome polyoxyalkylen thi hai cta thanh
phan (B) va "p" trong monome polyoxyalkylen thi nhét ctia thanh phén (A) 12 s6 nguyén
it nhit 1a 8; va

trong d6 ham lugng nudc cua bé tong dugce didu ché bang phuong phap dugc lam
giam nhd hon 12 phén tram trong khi dat dugc do sut gidng nhu so véi hdn hop bé tong
khong dugc xu 1y bang polyme.
2. Phuong phép theo diém 1, trong d6 hon hop xi méng c6 thé hydrat héa 13 bé tong c6
ty 1& xi méng véi bé tdng nam trong khoang tir 240 dén 340 kg/m?.
3. Phuong phép theo diém 1, trong d6 trong cac thanh phan monome thir nhét va thir hai

(A) va (B), polyoxyalkylen 1a polyoxyetylen.
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4. Phuong phap theo diém 1, trong d6 "m", "n", va "o" trong thanh phén (A) hoic thanh
phin (B) 1an luot 1a sé nguyén 0, 1, va 0.

5. Phuong phép theo diém 1, trong d6 tbng cua “p” trong monome polyoxyalkylen thtr
nhét cta thanh phan (A) va "q" trong monome polyoxyalkylen thtr hai clia thanh phin
(B) khong 16n hon 120.

6. Phuong phap theo diém 5, trong d6 tdng cuia “p” trong monome polyoxyalkylen thr
nhét cta thanh phan (A) va "q" trong monome polyoxyalkylen thtr hai ctia thanh phan
(B) khong 16n hon 80.

7. Phuong phap theo diém 1, trong d6 ty 1& mol cua thanh phin (A) véi thinh phan (B)
nim trong khoang tir 20:80 dén 75:25.

8. Phuong phap theo diém 1, trong d6 ty 1& mol cuia thanh phin (A) véi thanh phan (B)
nim trong khoang tir 25:75 dén 65:35.

9. Phuong phap theo diém 1, trong d6 ty 18 mol ctia thanh phéan (C) v&i téng thanh phan
(A) va thanh phan (B) ndm trong khodng tir 80:20 dén 60:40.

10. Phuong phép theo diém 1, trong d6 ty 1& mol ctia thanh phan (C) v6i téng thanh phan
(A) va thanh phan (B) ndm trong khodng tir 75:25 dén 65:35. A

11. Phuong phép theo diém 1, trong d6 it nhit mot copolyme carboxylat con chira céc
nhém cdu tir ¢6 ngudn gbe tlr sy polyme héa sir dung thanh phdn monome (D), va ty 18
mol cdc nhoém céu tir ¢c6 ngudn gbe tir thanh phan (D) véi tdng nhém céu tir ¢6 ngudn
gbe tir thanh phan (A), thanh phan (B), va thanh phan (C) ndm trong khoéng tir 1:99 dén
20:80.

12. Phuong phép theo diém 1, trong d6 it nhit mot copolyme carboxylat dang ring lugc
c6 trong lugng phan tir trung binh theo trong luong ndm trong khoang tir 10.000 dén
40.000.

13. Phuohg phap theo diém 1, trong d6 it nhat mdt copolyme carboxylat dang rang lugc
c6 trong lwong phan ti trung binh theo trong lwong ndm trong khoang tir 12.000 dén
30.000.

14. Phuong phap theo diém 1, trong d6 ty 18 trong lugng ciia nuée voi xi mang 16n hon

0,51.
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15. Phuong phép theo diém 1, trong d6 lugng hoat dong ciia copolyme carboxylat dang
rang lugc nam trong khodng tir 0,04 dén 0,14% theo trong luwong xi ming.
16. Phuong phap theo diém 15, trong d6 lugng hoat dong ciia copolyme carboxylat dang
ring luge nam trong khoang tir 0,05 dén 0,11% theo trong Iwgng xi mang.

17. Phuong phap theo diém 1, trong d6 phuong phap ndy con bao gdm budc bd sung
vao xi ming va nudc it nhéit mot hdn hgp dugc chon tir axit gluconic hodc mudi cta no,
alkanolamin, chat loai bot khi, chét tao bot khi, va cac hdn hop ciia ching.

18. Phuong phap theo diém 17, trong d6 it nhét mdt hén hop duoc chon tir axit gluconic
hodic mudi cia n6 duogc tron véi copolyme cacboxylat trude khi két hop v6i xi ming va
nudec.

19. Phuong phap theo diém 1, trong d6 it nhit mot copolyme carboxylat dang ring lugc
cht yéu bao gdm céc cu ttr dugc tao thanh bing cach chi st dung cac thanh phin

monome (A), (B), va (C.

20. Ché phim gdc xi mang dugc san xuit bang phwong phép theo diém 1.
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