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Linh vwe ki thuat dwoc dé cip

Sang ché dé cap dén hé chat két dinh v6 co chira chit tao mau va cu thé 13, dén
hé vt liéu dung trong xdy dung nhu bé tong ma chira mudi than da duge xtr Iy hoa hoc

lam chét tao mau.
Tinh trang k§ thuit cia sang ché

Heé chét két dinh vo co (ding trong xay dung) ding dé tao ra cac vat liéu nhu bé
tong, xi mang, vita va hdn hop thach cao thudng duoc tao mau dé nang cao tinh tham
m§ cia chiing. Viéc tao mau c6 thé duoc thuc hién bang cach phu 16p phu thich hop
1én bé mit ho hoic bing cach bd sung cac lugng nho ciia mot hodc nhiéu chét tao mau
vao hé chit két dinh v6 co dé tao mau cho hdn hop nay. Do céc 16p phil bé mit c6 thé
bi bdc 16p, phai mau va phong hod, phuong phép tao mau sau la thuong duge wu tién.
Chét tao mau hodic cic chat tao mau c6 thé duoc bd sung vao hdn hop vo co khd, vi
du, trong trudng hop bé tong vao hdn hop xi mang-cat hoic vao nudc ding dé lam
déng cimg hdn hop nay. Céc chat tao mau den thudng duoc sir dung 1am chét tao mau
trong hé chét két dinh v co vi ¢6 thé thu duge cdc mau va cac sic mau nho st dung
chung, riéng 1€ hodc két hop vai cac chét tao mau khac. Céc chit tao mau den c6 thé 1a
cac chét hiru co hodc v co va bao gdm cac sat oxit, ching 13 mudi than phd bién nhét

dugc st dung ngay nay.
Ban chit ky thuit ciia sang ché

Theo mét phuong 4n, sang ché dé xuit hdn hop mau dung trong x4y dung, hdn
hop nay chira mugi than da dugc xir Iy hod hoc ma cé sy phan bd mau déu nhau va dc}
den wu viét. Mudi than c6 thé bao gdm nhém hiru co, nhém hitu co nay cé nhém ion
hozc nhém c6 thé ion hod, nhém ion hodc nhém cé thé ion hoa c6 mit véi lwong ndm
trong khoang tir 1,0 dén 3,0 pmol/m? tinh theo dién tich bé mit c6 do day theo théng

ké (statistical thickness surface area-STSA) ciia mudi than chua duge xtr ly. Mudi than
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nay cé thé duoc trén voi hdn hop dung trong xay dung & dang ran hoic & dang dung

dich phén tén trong nude.

Vi du, hdn hop dung trong xay dung bao gdm chét két dinh v6 co va mudi than
da dugc xu ly hod hoc dugc phan tan déu trong toan bd hdn hop nay, mudi than da
duge xtr Iy hoa hoc chira mudi than cé gén nhém hitu co ¢c6 nhém ion hodc nhéom céd
thé ion hod, nhém ion hodc nhém cé thé ion hod c6 mit véi luong nam trong khoang
tir 1,0 d&én 3,0 pmol/m? (tinh theo STSA trudc khi xit 1y) trong d6 mudi than c6 STSA
nim trong khoang tir 20 va 300 m%/g hodc 16n nhét 1a 250 m*/g nhu do duoc trude khi

xu ly.

Mubi than d& duoc x Iy hod hoc cé thé ¢6 mat véi ham lugng nam trong
khoang tur 1 dén 20% trong lugng, vi du, nam trong khoang tir 1% dén 10% trong
luong. Hon hop ding trong x4y dung c6 thé c¢6 do den (L*) 16n nhét 1a 33, vi duy, 16n
nhét 12 25 hodic 16n nhét 1a 20. Mudi than c6 thé c6 STSA 16n nhét 1a 200 m?/g, vi du,
nim trong khoang tir 50 dén 200 m*g, nhu do dugc trude khi xtt ly. PO den cia hon
hop ¢6 thé duy tri nhé hon 33, vi du, 16n nhat 14 25 hoic 16n nhét 12 20 sau 400 gi& &
do 4m 100%.

Nhém ion hodc nhém cé thé ion hod c6 thé bao gém nhom axit sulfonic, nhém
axit phosphonic, hodc nhém axit carboxylic. Mudi than da dugc xtr Iy hod hoc c6 thé
c6 ¢& hat so cAp trung binh nim trong khoang tir 15 dén 50 nm. Nhom hiru co c6 thé

bao gdm nhém aryl.

Theo phuong 4n khac, phuong phép tao ra hdn hgp mau dung trong x4y dung
bao gdm budc trén hdn hop kho gdm xi mang va cbt liéu v6i mudi than da dwoc xtr Iy
hoa hoc & dang bdt hodc dang vién dé tao ra hdn hop c6 mau, mudi than di duoe xir Iy
hoa hoc bao gém nhém hitu co c¢6 nhém ion hodc nhém c6 thé ion hod, nhém ion hodc
nhém c6 thé ion hod c6 mit véi lugng nam trong khoang tir 1,0 dén 3,0 pmol/m? (tinh
theo STSA trude khi xtt 1y), trong d6 mudi than c6 STSA nim trong khoang tir 20 dén
300 m*/g hodc 16n nhét 1a 250 m%/g nhu do dugc trude khi xir Iy va trdn hdn hop cé

mau nay voi nudc de tao ra vita.
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Theo cach khéc hodc ngoai ra, phuong phép tao ra hdn hop mau dung trong xay
dung bao gdm budc tron vita dung trong xay dung chua dong cimg voi mudi than da
duoe xir Iy hod hoc dé tao ra hdn hop c6 mau, mudi than da dugce xtr Iy hod hoc c6 gén
nhém hitu co c6 nhém ion hodc nhém cé thé ion hod, nhém ion hozc nhém cé thé ion
hoa c6 mat v6i luong ndm trong khoang tir 1,0 &én 3,0 pmol/m? (tinh theo STSA trudc
khi xt ly), trong d6 mudi than c¢6 STSA nim trong khoang tir 20 dén 300 m%g hoic
16n nhit 1a 250 m?/g nhu do duge trudce khi xir Iy. Mudi than da dugc xtt Iy hod hoc c6
thé & dang bdt hodc vién. Mudi than da dugc xtr Iy hod hoc ¢6 thé & dang dung dich

phéan tan trong nudc.

Theo cach khéc hodc ngoai ra, phwong phap tao ra hdn hgp mau dung trong xay
dung bao gdm budc két hop hén hop gdm xi mang va cbt lidu v6i dung dich phan tan
trong nudc chira mudi than da dugce xtr Iy hod hoc dé tao ra hdn hop c6 mau, mudi
than da dugc xtr Iy hoa hoc bao gém nhém hitu co ¢6 nhém ion hoic nhém cé thé ion
hod, nhém ion hodc nhém cé thé ion hod c¢6 mit véi luong ndm trong khoang tr 1,0
dén 3,0 pmol/m? (tinh theo STSA trudc khi xur 1y), trong d6 mudi than c6 STSA nam
trong khoang tir 20 &én 300 m?/g hoic 16n nhit 1a 250 m%g nhu do dugc trudce khi xir
ly.

Theo cach bit k¥ trong s6 cac cach néu trén, mudi than da duge xir Iy hoé hoc
c6 thé c¢6 mit trong dung dich phéan tén trong nudc voi néng do it nhét khoang 25%
trong luong, vi du, it nhit khoang 30% trong luong tinh theo trong luong cubi cung
cua dung dich phén tan, pha 16ong cta dung dich phéan tan chira nudc véi luong 16n hon

90% trong lwong va nhé hon 5 g chat phan tdn cho mdi 100 g mudi than.

Phuong phap bat ky trong sd cic phuong phip nay con c6 thé bao gdm budc
chuin bi dung dich phéan tin chtta mudi than dd dugc xir Iy hoé hoc bang cach khudy
bot khoé mudi than di duoc cai bién chua duoc phan tin khong c6 phuong tién nghién
trong dung méi nude voi ndng do it nhat khoang 25% trong lugng, vi dy, it nhét
khoang 30% trong lugng, tinh theo trong lugng cubi cling ctia dung dich phan tan, dé

tao ra dung dich phén tan chira muéi than, dung mo6i nudc bao gdm dung mdi ma chira
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nude voi lugng 16n hon 90% trong luong va nhd hon 5 g chét phan tan cho m&i 100 g

mudi than.

Theo phuong phép bt k¥ trong s6 cac phuong phap nay, nhd hon 10% thé tich
mudi than d& dugc cai bién trong dung dich phén tan c6 thé c6 ¢& hat 16n hon 0,5 pm.
Theo phuong phap bét ky trong s6 céc phuong phép nay, ndng d6 ctia mudi than da
duoc cai bién trong dung dich phan tan c6 thé 1én dén 45% trong lugng. Theo phuong
phap bat ky trong s6 cic phuong phép nay, dung dich phan tan c6 thé duoc tron bang
cach chi st dung k¥ thuat khqu hoac tron c6 muc do chuyén dich thép. Theo phuong
phap bét k¥ trong sb cac phuong phap ndy, hdn hop gbm xi mang va cdt lidu c6 thé la
vita con chira nude. Phuong phép bat ky trong s6 cac phuong phép nay con c6 thé bao
gdm budc bd sung nude vao hdn hop gbm xi ming va cbt liéu trude khi hozc trong

qué trinh két hop.

Theo phwong phap bét ky trong s6 cac phuong phap nay, dung dich phan tan
trong nudc chira mudi than di dugc xtr Iy hod hoc ¢ thé bao gém téng luong nudce
can dé tron va lam dong ctimg hdn hop gém xi mang va cbt lidu. Theo phwong phép bat
ky trong sb cac phuong phép nay, lugng mudi than da duge xir Iy hod hoc c6 thé ndm
trong khoang tir 1 dén 20% trong luong, vi du, nim trong khoang tir 1% dén 10%
trong lwong tinh theo tdng trong lwong kho ctia hdn hop c6 mau. Theo phuong phép
bat ky trong s6 cac phuong phap nay, hdn hop c6 mau, sau khi déng cimg, c6 thé ¢6
d6 den (L*) 16n nhét 1a 33, vi duy, 16n nhit 1 25 hodc 16n nhét 1a 20. Theo phuong
phép bét ky trong sb cac phuong phap nay, mugi than 6 thé c6 STSA 16n nhat 1a 200
m?/g, vi du, nim trong khoang tir 50 dén 200 m%/g, nhu do dugc trudce khi xtt Iy. Theo
phuong phép bit ky trong s6 cac phuong phap niy, nhém ion hogc nhém cé thé ion
hod c6 thé bao gdm nhém axit sulfonic, nhém axit phosphonic, hodc nhom axit
carboxylic. Theo phuong phap bét ky trong s6 cac phuong phép nay, nhém hitu co c6
thé bao gdm nhom aryl. Phuong phép bt ki trong sb cac phuong phép niy con cé thé

bao gom budc cho phép vita c6 mau dong cing.
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Mo td van tat cac hinh vé

Cac déu hiéu k¥ thuat néu trén va cac déu hidu k¥ thuat khéc cta séang ché va
phuong phap thu dugc ching, s€ trd nén ro rang hon va duoc hiéu t6t hon c6 dua vao
phin mé ta dudi dy ctia né theo cac phuong 4n dugc md ta trong ban md ta nay két

hop véi cac hinh v& kém theo, trong do:

Céc hinh vé& Fig.1A va Fig.1B la cac anh chup minh hoa dung dich phan tan
chira chit tao mau trong mau da biét so v6i miu d3 duge tao ra véi mudi than duoc

bdc 16 trong badn md ta nay;

Fig.2 1a cac két qua do hoa thé hién tac dung ctia do am dén cac mau dung trong

x4y dung chira chat tao mau vé6i luong 6% trong luong;

Fig.3 14 cac két qua dd hoa thé hién tac dung ctia d6 4m dén hai miu dung trong

xay dung chua chét tao mau véi luong 1% trong luong; va

Fig.4 14 cac két qua do hoa thé hién tac dung ctia 46 4m dén ba miu dung trong

xay dung chtra chét tao mau véi luong 17% trong luong.

Fig.5 1a anh chup minh hoa ba mAu bé tdng duge tao ra voi cac chit tao mau

khéac nhau.

Fig.6 1a céc két qua dd hoa cua dd den (L*) so véi luong chit tao mau khéc

nhau trong cac miu dung trong xay dung.

Fig.7 1a loat anh chup minh hoa su tao ra bot khi trén bé mit mau dung trong

xay dung dugc nhudm béng cic mudi than da duoc xir 1y bé mat khac nhau.
Mo ta chi tiét sang ché

Sang ché dé cap dén hdn hop két dinh v6 co chira mudi than da duoc xur Iy hod
hoc ¢6 nhom hitu co gdn vao ma c¢6 nhém ion hodc nhom c6 thé ion hod, nhom ion
hodc nhom c¢6 thé ion hoa ¢ mat véi lugng xur ly nam trong khoang tir 1,0 dén 3,0

mol/m? tinh theo STSA cuia mudi than truéce khi xir Iy. So vai cac chét tao mau thong
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thuong, mudi than da duoc xir Iy hoa hoc, khi duge hop nhit vao trong hé chét két
dinh v6 co, tao ra cac dac tinh wu viét bao gém su phong hod, do bén mau, su hép thu
nhiét va do den duoc cai thién. Mudi than da duogc xt 1y hod hoc c6 thé duoc tao ra &
dang bot hodc dang vién hodc trong dung dich phan tan trong nuédc. Mudi than c6 thé
dugc phan tan bang cach st dung k§ thut khudy c6 mic d6 chuyén dich thip va
khéng can phai c6 thiét bi nghién ning luong cao dé thu dugc dung dich phan tén on
dinh. Mu6i than d duogc xr 1y hoa hoc dugc md ta trong ban mo ta nay dic biét tuong
thich v6i cac san phim ding trong x4y dung vi cdc ddc tinh bao gdm tinh khang kiém,

do6 bén anh sang va kha nang phéan tan.

Xi mang c6 mau da va dang tré nén phé bién do tinh thAm m¥ va chiic ning bd
sung. Vi dy, xi mdng den cd thé hép thu 4nh sang mat troi mot cach hitu hi€éu hon va
do d6 bang va tuyét tan nhanh hon khoi bé mit cta né. Pidu nay sé rit c6 loi cho
duong bang sn bay, ching han. Hién nay, hiu hét xi mang den st dung sat oxit 1am
tac nhén tao mau. Sit oxit c6 cc dic tinh tao mau tdt, nhung c¢6 tinh chiu axit kém (vi
du, trong méi trudng mua axit hodc trong cac moi truong khac ¢6 d6 pH< 7,0). Hon
nfta, cin phai tron mét lugng 16n st oxit véi xi mang dé lam tang do den. Két qua 1a,
luong nude can duge bd sung khi tron st oxit voi vita xi ming cling dugc gia ting,

theo d6 d6 bén ciia san pham xi mang bi giam.

Khéng giéng nhu sat oxit, mudi than s& khong bi phai mau trong mdi trudng
axit. Hon nfta, do mudi than cé cac dac tinh tao mau t5t hon, chi cn tron mot luong
nho 1a du (thuong st dung khoang 1/5 luong sit oxit) v6i cac thanh phan dung trong
xdy dung. That khong may, muéi than cé kha nang phén tan thap trong nudc vi céc
dic tinh b& mit cta no6, didu nay khién cho né rat khé phan tdn mot cach d6ng nhét
trong vita xi mang. Hon nita, khi mudi than dugc sir dung & dang bdt, nd rc ché su
déng cing cua xi mang. Cudi cung, theo thdi gian, mudi than phan tach ra khoi chat
nén xi mang sau khi déng ctmg do d6 dinh bam thip vao chit nén xi mang. Su phan

tach nay c6 thé 1am yéu cau truc xi mang.

Trong khi mudi than khong dugc xur 1y c6 cac dic tinh c6 mau, khang ki€m,

chiu anh sang va do dn dinh hoa hoc tuyét voi, ching khong dugc uu tién trong hé chét
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két dinh v6 co tiép xuc vai thoi tiét ngoai troi. Cc nghién ctru phong hod thé hién
rang vé bén ngoai clia cac vt thé chtra muoi than khong dugc xir 1y bi thay ddi khong
mong mudn khi qua trinh phong hoé tién trién. Khi hé chat chi chira muoi than lam
chit tao mau, bé mat s& bi mo dan. Khi mudi than dugc str dung Kkét hop véi céac chét
tao mau khéc, vé bén ngoai ciia cic chat tao mau khac trd nén rd rang hon. Sy thay do6i
nay trong hé mudi than-chit v6 co mang mau duoc cho 1a do rta trdi va rira sach hat
mang mau mudi than, ma rt nho so voi cac thanh phin khic. Sy rta troi wu tién nay
]Jam giGi han viéc st dung mudi than trong hé tiép xtc voi thoi tiét bén ngoai hodc cac

nguon nudc khac hodc mai mon.

Mbt vai dang mudi than rdt min va/hoic khé phén tan trong hén hop gin két
dung trong xay dung chua déng ctimg. Quy trinh dung dé hop nhat mudi than vao
trong hé gén két phu thudc vao ca dang ma & 4o chét tao mau duoc cung cép va thiét
bi xit ly kha dung cho ngudi ding. Khi duoc san xuit, mudi than 1 vat liéu dang bot
v6i mat do khéi nam trong khoadng tur 0,02 dén 0,1 g/cm? va duoc goi 1a vat liéu min
mau den. Vit liéu mau den nhu vy rat min. Vi mat do thép va dién tich bé mat Ién
cua ching, cac san phém min ¢6 dd két dinh, c6 cac dic tinh truyén tai rit kém va do
d6 kho xtr Iy voi khéi luong 16m. Vi Iy do ndy, céc san phim min c6 tinh hitu ich bi
gi6i han va thuong dugc cung cép & dang tdi. Dé cai thién cac dic tinh xir 1y khdi
luong 16n ctia mudi than va 1am gidm tinh bui cta ching, vat liéu mau den min thudng
duoc lam dac béng cac quy trinh tao vién khac nhau dé thu dugc mat d6 khéi nim
trong khoang tir 0,2 dén 0,7 g/cm?. D4i voi loai mudi than da néu, cac dic tinh xur ly
c6 xu hudng cai thién v4i sy gia tang mirc do ddc. Mat khac, kha ning phén tan bi
giam déan khi mrc d6 dic gia ting. Do d6, c6 su can béng gitra viéc cai thién cac dac
tinh xtr Iy khéi luong 16n va mirc giam kha ning phén tan. Tuy nhién, vi c6 uu diém 1a
do sach duoc gia tdng, mudi than duoc tao vién thuong dung dé dua muoi than vao hé
chit két dinh v6 co. Theo cach khac, dung dich phén tin chira mudi than c6 thé phé v

su can bing gifra kha niing phén tan va tinh an toan khi xi Iy khdi luong 16mn.

Muoi than c6 thé duge bd sung vao hé chit két dinh v6 co theo nhidu cach. N6
c6 thé dugc nghién thanh hdn hop cat-xi mang kh, chiang han va sau d6 lugng nude

cAn thiét dé lam dong ctimg hén hop c6 thé duge bd sung vao. Theo céch khac, dung
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dich phén tan trong nudc chira mudi than, bao gdm tAt ca hodc mot phan thé tich nudce
can dé lam dong cing hdn hop, co thé duoc tréon mét cach déng nhét thanh hdn hop
cat-xi ming. Theo cach khac hodc ngoai ra, dung dich phén tan ndng d6 cao chua
mudi than c6 thé duoc bd sung vio vita cat-xi mang trong nude. Theo phuong 4n bét
ky trong s6 cac phuong 4n nay, d8 tao mau day du va dong nhét, c6t liéu mudi than c6
thé bi phé vo& dé tao ra cdt liéu riéng 1& so cép (don vi c6 thé phan tan nhd nhét cia
mudi than, gém co cac hat so cép). Viéc nay duoc thuc hién bing cach nghién hdn hop
kho hodc bang cach phin tAn so bd mudi than trong mdi trudng nude. Do mudi than c6
xu hudng ky nudc, cac hoat chét bé mit thuong dung dé thic day viéc 1am uét. Ngoai
ra, su c¢6 mit cla tic nhan nay trong moi trudng nudc co thé lam ting quy trinh phan
tan va hd trg lam 6n dinh hoa dung dich phan tan. Cac mudi than da dugc cai bién vé
mit hod hoc dugc md ta trong ban md ta nay céd thé duoc str dung & dang vién dé dé
phén tan bang k¥ thuat khudy c6 mirc 46 chuyén dich thép va dé rira ra khéi hé théng
trong qud trinh phong hod. Theo cach khac, ching cé thé dugc tao ra trong dung dich

phén tan dn dinh trong nudc ma d& dugc tron thanh vita dung trong x4y dung.

Céc chat phan tin nhu nhu chét phan tan dugc tao ra chu yéu tir naphthalen
duoc sulfon hoa va axit polycarboxylic dung dé phén tdn mudi than dung cho céc tng
dung xi mang, nhung céac chit phan tan dugc hap phu vé mit vat 1y trén mudi than va
khong dugc gin vé& mit hoa hoc. Trong ban mo ta ndy, mudi than dugc mé ta 1a cac
vat liéu mau den dugc xir Iy hod hoc ma thdng qua phan Ung hoéd hoc, nhu xir ly
diazon, lam ting tinh wa nudc va do d6 lam ting kha ndng phén tén ctia mudi than
trong hdn hop dung trong xay dung chua dong tmg. Mudi than da dugc xt Iy hoa hoc
c6 thé duoge bd sung vao & dang bot, hat hodc dung dich phén tan dang long trong
nude. Khi dung dich phén tdn trong nudce chira mudi than da dwoc xir Iy hod hoc duoc
st dung, néng d6 cta mudi than trong dung dich phan tan c6 thé di cao ma luong
nuée khdng vuot qué ty 18 nude/xi mang duoc uvu tién khi vita duge tao ra véi luong
chét tao mau dich. Theo mdt phuong an, hdn hop két dinh v6 co hop nhit céc san
phAm mudi than chira mudi than c6 gin (khong chi don thuan dugc két hop v6i) nhom
hitu co ¢6 nhém ion hodc nhém c6 thé ion hod, nhém ion hozc nhém cé thé ion hoa c6

mat voi lugng ndm trong khoang tur 1,0 dén 3,0 pmol/m? tinh theo STSA ctia mudi
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than trude khi gin nhém hitu co. Nhém hitu co c6 thé 1 polyme hoidc khéng polyme,
tot hon néu khong phai 1 polyme. Nhém hitu co duoc xem nhu duge gan vé mit hoa
hoc (dugc gén truc tiép) vO1 hat mudi than khi rira béng nude khir ion khdng hitu hiéu
khi loai bo nhém hitu co ra khéi mudi than. Viéce rira khong hitu hi€u néu, sau khi thé
tich twong duong cua nudc khir ion ¢ nhiét d trong phong dugc loc qua mudi than da

duoc xtr ly, nhd hon 25% trong lugng nhém hitu co dugce loai bo.

Céc hé chét két dinh v6 co (ding trong x4y dung) bao gém bé téng, xi ming,
vita va hon hop thach cao bén ngoai. Cac hé chét két dinh vo co khac c6 thé cé loi
tuong tu dua vao cac ndi dung duogc boc 16 trong ban mé ta nay. Céc chét phu gia da
biét thong thuong bat ky ding cho hé chit két dinh v6 co c6 thé duoc hop nhit vao hé
chat két dinh v6 co ctia sang ché. Hon hop bé tong thong thudng duogc tao ra véi xi
ming, nude va cbt lidu. Xi ming 1 chat két dinh chta, vi du voi, canxi, silic dioxit
va/hoic alumin silicat. Xi ming podc ling va cic hdn hop xi ming khac 13 d3 duoc
biét dén dbi v6i nguoi c6 hiéu biét trung binh trong linh vuc nay. Cot lidu thuong 13
hdn hop gém da nghién min, cat va/hodc soi va cac vat liéu thdé hon nhu thuy tinh, da
va/hodc soi. Cac chat phu gia khic nhu céc tdc nhan hut khi, chét tao déo, chét khtr bot
va/hodc chat ting cudng dong clng hodc chit lam cham chay ciing c6 thé duoc sir
dung. Viéc str dung mudi than trong hén hop dung trong xay dung dwoc md ta trong
patent M§ s6 5,575,845 véi tén sang ché SAN PHAM MUOQI THAN PE NHUOM
MAU CHAT KET DINH VO CO, noi dung cua patent M§ nay duoc dua vao ban mo

ta nay bang cach vién dan.

Theo mdt phuong an trong sé cac phuong 4n néu trén, ngudi ta da phat hién ra
ring mudi than da duoc xtr 1y hod hoc duoc cai bién dé bao gém nhom hitu co ¢cé
nhém ion hodc nhém cé thé ion hod, nhém ion hoic nhém cé thé ion hod c6 mat véi
luong xir Iy nim trong khoang tir 1,0 dén 3,0 pmol/m? tinh theo STSA cua bui than
khéng duoc xtr Iy ¢6 thé dung dé tao ra vat liéu dung trong xdy dung véi chét tao mau
duge phan b ma c6 do bén phong hoé va c6 d6 bén mau va do den t6t theo thoi gian.
Mugi than nhu vy c6 thé dugc phan tén trong méi truong nude dé dé xvr Iy va tao
thuén loi cho sy phan tan mudi than trong bé tdng. Viéc sit dung mudi than da dugc xir

ly hod hoc nhu vay cling lam giam su tao ra két tha canxi carbonat trén bé mit bé tong
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ma tao ra mau tring, 1am giam tinh thdm m¥ cta bé mit mau den cta bé tdng. Hon
nita, viéc str dung mudi than di dugc xur Iy hoa hoc nhu vay lam giam sy cudn hut khi
vao bé tong so v4i mudi than di duge xir Iy nang hon. Khéng khi lam giam do bén cua
bé tong va bot khi trong bé mit ciia bé tong dan dén cac khoang tréng khong dep va co

thé ting téc mai mon hodc 1am nit gay bé tong.

Nguoi ta da phat hién ra réng viéc str dung mudi than da dugc xtr ly hod hoc
“khudy” c6 thé tao ra dd bén mau va mirc chiu phong hoa cling véi céc uu diém xir ly
bd sung. Nhu duoc str dung trong ban m6 ta nay, mudi than “khudy” 1a mudi than da
dugc cai bién ma khong can phai 13 hat duoc nghién dé duoc phan tan 6n dinh trong
dung mdi nude. Cac mudi than khuéy c6 thé tao ra dung dich phan tin 6n dinh sau khi
duoc khudy trong hé nudc ma khong cin phai nghién tdc d cao. Piéu nay cé nghia 1a
dung dich phan tdn dugc nap ¢ muc nhiéu (it nhét 10% hoic 15% trong luong chét tao
mau) co thé duoc tao ra truc tiép béng cach trdn mudi than dang bdt min hodc dang hat
vao dung mdi nudc. Theo cach khac hodc ngoai ra, dung dich phén tan duoc nap &
mttc nhidu hon (it nhit 20% hodc it nhit 25% trong luong chét tao mau) c6 thé dugc
tao ra v6i viée str dung luong tdi thiéu chét tao mau. Dung dich phéan tin dugc nap &
miurc 16n nhu vay lam giam luong nudc ma s€ dugc bd sung vao bé téng voi chét tao
mau, tao ra tinh linh hoat 1én hon dé san xuét bé tong. Viéc san xuit mudi than khqu
duoc mé ta trong patent M§ s6 US9803099, véi tén sang ché MUQI THAN DUNG
CHO LOP PHU CHUA NUGC, ndi dung ctia patent M§ nay duge dua vao ban mo ta

nay bang céach vién dan.

Theo mdt khia canh, mudi thanh dugc xtr Iy (duoc cai bién) vé mit hod hoc
duoc khudy vao trong dung méi nudc dé tao ra dung dich phén tén trong nudc (chira
nude). Theo cac phuong dn duge wu tién, mudi than da duoc cai bién ¢6 thé dugc phan
tan truc tiép vao trong dung méi nwéc ma khong cAn phai nghién tiéu ton ning luong
ma thudng can phai phan tan mudi than chua dugc cai bién trong dung méi nude va co
ndng d6 nhém chirc ning gan vao tuong déi thap va c6 thé khong can phai ¢ hoic &
muc ti thiéu, luong chét phén tan trong dung moi nuéc. Vi du, mudi than da duoc xir
Iy ¢6 thé duge cai bién voi ndng do tac nhan xu 1y it nhat 1,0, 1,3, 1,5 hodc 2 pmol/m?

va 16n nhit 13 3,0, 2,7, 2,5, hodc 2 pmol/m? tinh theo STSA ctia mudi than khong duge
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xur 1y. Khi tdc nhan xur Iy c¢6 hai nhom ion hodc nhém c6 the ion hod, tic nhan nay la

nhém ion hodc nhom c6 thé ion hod ma c6 mat & cac nong do nay.

Theo mdt phuong phép trong sé cac phuong phap ndy, bot mudi than khé duoc
xtt 1y hoé hoc khéng duogc phan tan c6 thé dugc tron truc tiép vao dung dich phan tin
trong nudc, loai trir bude trung gian thuc hién giai doan phan tdn ma sau d6 dugce pha
loang thanh dung méi nudc dé tao ra dung dich phan tan trong nuéc. Theo phuong an
khac, giai doan phan tan d¢ nhot thép duoc thuc hién voi néng dd muoi than da duoc
c&i bién cao va sau d6 c6 thé duoc pha lodng dé tao ra dung dich phan tén trong nudc
dé str dung trong viéc tao ra vita dung trong xay dung. Theo cach khac hodc ngoai ra,
ban than dung dich phan tin duoc diéu chinh thanh vita ding trong xay dung hoic
duogc bd sung vao két hop vé6i thanh phin 16ng cla vita dung trong xdy duung. Theo
cac phuong an khac, mudi than cé thé duoc tron kho voi xi ming hodc cbt liéu va s&
duogc phan tan thich hop khi nudc duoc bd sung vao dé tao ra vita. Theo phuong 4n bd
sung, mudi than da dugc xtr ly hod hoc cé thé dugc bd sung & dang kho hodc dang

dung dich phén tin vao vita sau khi né dugc tao ra va san d¢ dung/dtc va dong cing.

Nhu duoc stt dung trong ban mé ta nay, dung moéi nudc hodc dung dich phan
tan dang 16ng chtra nudc véi lugng it nhat 90% trong lugng va trong nhiéu truong hop
hé dung mo6i 1a nude vai lugng 16n hon 95% hodc 16n hon 99% trong luong. Tuong tu,
dung dich phan tan trong nudc hodc chira nudc co thé chira nu6c véi luong 16m hon
50%, 16n hon 80% hodc 16n hon 90% trong luong tinh theo tong khéi luong dung dich

phén tan trong nudc hodc chira nude.

Mudi than da duoc cai bién vé mit hod hoc dugc mé ta trong ban md ta nay co
céc dic tinh ma c6 thé loai trir nhu cdu nghién hat v6i nang luong cao. K¥ thuat khuéy
hodc quy trinh khudy khong cin phai bd sung hat thuy tinh hozc vat liéu khic ma phai
dugc loc bo ra khoi dung dich phan tant hu duoc. K thuat khqu c6 thé duge thuc
hién bang cach sir dung dung cu khuéy, nhu vi dy, dung cu khudy c6 canh hoic dung
cu khudy téc d6 cao. Ky thuat khudy cé thé can ning luong nhé hon so v&i may
nghién hat thong thuong, nghia 1a dung dich phan tin hoic huyén phu s& bi pha huy

boi quy trinh nghién ning lugng cao. Theo nhiéu phuong 4n, ning lugng can dé phan
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t4n hat mudi than da duoc cai bién nhé hon 100 W, nho hon 70 W, nho hon 50 W hoic
nhé hon 40 W ddi véi 200 g mau va dung dich phan tan 6n dinh c6 thé thu duoc trong
nho hon ba gio, nho hon hai gio hodc nhéd hon mét gio ¢ cong suit nay. Theo mot sb
phuong an, tbc do cua dung cu khuéy c6 thé bi gi6i han ¢ tbc d6 dau canh khuéy nho
hon 10 m/s, nhd hon 5 m/s, nhd hon 3 m/s hoic nho hon hodc bing 2 m/s. K§ thuat
khudy khong lam ting nhiét do ctia dung dich phan tan twong tu may nghién hat. Vi
du, theo mot sb phuong an, quy trinh khqu s€ lam tang nhiét do cua dung dich nhd
hon 10°C, nhé hon 5°C hogc nhé hon 1°C. Tréi lai, quy trinh khudy c6 thé 1am ting
nhiét do cta dung dich 16n hon 10°C, ma ¢6 thé dan dén nhiéu van dé, bao goém viéc

tao gel hon hop.

Trong ban m6 ta nay, hat mudi than da dugc cai bién c6 thé van duogc phén tan
trong mdi trudng nudce trong hang thang hodc hang ndm. Nhu duoc sir dung trong ban
md ta ndy, dung dich phan tan 6n dinh 13 dung dich phén tén ma trong d6 c6 viéc gidm
khong dang k& vé mit thong ké ddi véi kha ning phi trén thép khong gi cua 16p pht
duoc tao ra tir dung dich phéan tan chira mudi than véi luong 1% trong luong, sau khi
dong cung dung dich phan tan trong mot tudn & nhiét do cao, vi du 52°C. Néu dung
dich phén tan chira mudi than da dugc cai bién v6i lwong 16m hon 1% trong lwgng, nhu
trong trudng hop vé giai doan phén tan, dung dich phan tan dugc dong cimg va sau d6
dugc pha lodng trong dung moi nude bao gdm nhuya tuong thich véi muéi than véi
lugng 1% trong luong dé thir nghiém kha ning phu trén thép khong gi. Khi khd, 16p
phu s& chtta mudi than véi luong 3% trong luong. Nhu dugc sir dung trong ban mo ta
nay, thuat nglt “pha loang” bao gbm thé phan tin trong nudc duoc tao ra bang cach
pha lodng thé phan tén ciing nhu dung dich phan tin trong nudc dugc tao ra truc tiép

bing cach phan tin chét tao mau khong duge phén tan vao chat 1ong.

Theo mét phuong 4n trong s cic phuong 4n, thudc nhudm mudi than da duoc
céi bién ¢6 thé duoc khudy truc tiép vao trong dung dich 16ng dé tao ra dung dich phan
tan 6n dinh. Dung dich phan tin nay c6 thé bao gém, vi du, mudi than da duogc cai bién
v& mit hoa hoc véi luong 16n hon 10%, 16n hon 20%, 16n hon 30%, 16n hon 40% hodc
16n hon 50% trong lugng. Sau d6, dung dich phan tan nay co thé duoc tron thanh hdn

hop dung trong xay dung khd hodc udt nhu bé tong hodc dat sét. Mudi than da duoc
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cai bién vé mat hod hoc cling c6 thé dugc trdn voi hé kho ¢ dang bot min hodc dang
vién va c6 thé duoc tron vai bot xi mang trude khi hodc sau khi dua vao cot liéu bat

k3.

Trong mot ) ung dung, mudi than dugc tron voi dung dich phén tin trong
nudc c¢o6 dd nhot thép sao cho no c6 thé duoc hop nhét mot cach dé dang vao trong h¢
théng bom ma thuong ding dé tron bé tong. Bang cach do viéc bd sung dung dich
phén tan 6n dinh da biét vao hdn hop, c6 thé dinh truéc duge luong chinh xé4c cla
nudce va chit tao mau duge bd sung vao. Viée nay cling cho phép pha lodng dung dich
phén tan véi nudce (hodc nudce voi chit phu gia nhu CaCl) d dat dén luong chit tao
mau va nuée mong mudn dbi voi vita v6i mot ngudn nudc va chit tao mau dong nhét.
Viéc nay co thé dam bao cho viéc tron va thu duge su phén tan tdt chat tao mau qua
toan b vita. Vita bé tong thong thuong co thé chira, vi du, c6t lidu véi luong 75% va
xi mang podc lang véi luong 25%. Phu thude vao cac diéu kién, nudc duoge bd sung
vao hdn hop kho gdm cbt lidu va xi ming dé thu duoc vita thudng chira nude véi
khoang 15% trong lugng. Trong trudng hop nay, néu ham luong chat tao mau dich cia
san phdm dung trong x4y dung dugce déng cimg 13 5% trong luong, thi vira c6 thé dugc
tao ra bang cach bd sung khoang 20% trong luong trong s6 25% dung dich phén tan
trong nudc chira mudi than vao hdn hgp bé téng khd. Theo cach khac, dung dich phin
tan duoc ¢6 dic & mac cao hon, vi du, &én 45% trong lwong mudi than dd duogc cai

bién, c6 thé dugc str dung.

Dung dich phan tén c6 thé chira mudi than da duoc cai bién vé& mit hod hoc voi
ndng do it nhat 10%, it nhat 15%, hoic tét hon néu it nhit 20%, t6t hon nita néu it nhat
25%, it nhat 30%, it nhit 35%, hodc 16n hon hodc bing 40% trong lugng va van c6 thé
thu dugc do nhét hitu ich (& 10 vong/phut néu khong ¢ quy dinh khac) nhé hon 1100
cP, nhé hon 1000 cP, nho hon 800 cP, nho hon 700 cP, nhé hon 650 cP, nhé hon 600
cP hoic nho hon 560 cP. Theo mét s6 phuong 4n, dung dich phan tan c6 thé duoc gisi
han v6i ndng d6 mudi than da duoc cai bién nho hon 60% hodc nhé hon 50% trong
lugng. PO nhét cia dung dich phan tdn dugc do bang cich st dung nhét ké
Brookfield® DV-II+ (Brookfield Engineering Laboratories, Middleboro, MA) bang
cach dung quy trinh sau.

-14-



41779

Sau khi thiét bi duoc cip ngudn dién, bd phan lam lanh dugc bét 1&n va nhiét do
duoc thiét 1ap dén 25°C. Sau d6, thiét bi dugc dua vé khong bang cach sir dung quy
trinh tu dong khong nhu duoc hudng dén béi man hinh hién thi ctia thiét bi. Truc quay
duoc lya chon bing cach ép nit chirc ning “thiét lap quay” cho dén khi truc quay dugc
chon (#3 duogc st dung trong ban md ta nay néu khéng c6 quy dinh cu thé 13 khac)
dwoc dénh di. Nut chie ning “thiét 14p quay” dugc ép mot 1an nita dé di vao su lua
chon. Céc miu nho duge nap dﬁy mot phén véi dung dich phan tdn sé dugc thu
nghiém. Néu st dung hinh hoc dang dia (nhu #3), dia duoc dit vao trong dung dich
phan tan va quay nhe dé xa khi bat ky ma c6 thé duge biy duéi dia. Hinh dang dang
vién dan c6 thé duge gén truc tiép va truc quay. Sau do, cbec mAu duge dit vao dung cu
gift dang vo boc trén thiét bi, va, néu khong duoc gén, dang hinh hoc dugc van vit 1én
truc quay. Bang cach sir dung 6ng hut, cbc miu dugc nap dén khoang 2,5 mm tir trén
va tbc do duoc thiét lap dén 10 vong/phut. Bat ddng co va hé théng duoc cho phép can
bing trong mot phut & tbc do 10 vong/phit. Quy trinh ndy duge 13p lai & tbe do 20
vong/phut, 50 vong/phut va 100 vong/phut. Sau khi lam cén bang trong mot pht & tde
d6 100 vong/phut, thir nghiém hoan thanh va tat dong co.

Giai doan phan tan bao gém lugng mudi than 16n hon, néu On dinh, ¢6 thé giam
chi phi, vi dy, van chuyén va luu trit. Véi néng d6 cao hon nay, giai doan phan tan
thuong tré nén qua nhét dé hoat dong va c6 thé 1a qué nhét dé di qua mdy nghién hat.
Vi du, d& di qua may nghién Eiger, giai doan phan t&n chita mudi than c6 cAu trac
trung binh thuong dugce gidi han voi néng d6 muoi than khoang 20 hodc 25% trur khi
luong chét phén tan 16n hon duge st dung. Mudi than da dugc xir Iy hod hoc duoc m6
ta trong ban md ta c6 do nhét thédp hon & lugng cao hon. Vi cac mudi than nhu vy c6
thé duoc khudy, hon 1a duge nghién, trong giai doan phan tan, d6 nhét 16n hon cé thé
dwoc dung nap trong quy trinh san xuit. Ngoai viéc loai trir hodc lam gidm luong
nghién can thiét, cong sudt (téc dd) tron cb thé duoc giam dang ké. Vi du, mot sb
phuong an v& mudi than da duoc xur ly dugc md ta trong ban md ta nay co thé duoc
phén tan thich hop bang céch tron & van tbc dau canh tron nhoé hon 10 m/s, nhd hon 5
m/s, nho hon 4 m/s, nhé hon 3 m/s hoac nhé hon hodc béng 2 m/s. Khi so sanh, mudi

than d3 duoc cai bién hién tai va mudi than khong dugc cai bién thuong dugc tao ra
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bang cach nghién va tron & toc d dau canh 16n hon 10 m/s v61 su ¢d mat ctia nong do

chét phén tan ting.

Vai yéu t& quang hoc do duoc c6 thé ding dé dénh gia vt liéu ding trong xay
dung bao gdm chat tao mau nhu mudi than. Mau c6 thé duoc thé hién theo khong gian
ba chiéu bang cich do d6 den (L*), mau xanh luc/manh vang (b*) va mau do/mau
xanh lam (a*). Tri s6 L* bang 0 s& 1a mau den hoan hao trong khi s6 16n hon s& 14 mau
tréng. V6i céac lugng khac nhau trong vat liéu dung trong xay dung nhu bé tdng, mudi
than da dugc xr Iy dugc mo ta trong ban mo ta nay co thé dugc dong ctimg dé tao ra
hédn hop dung trong x4y dung c6 tri s6 L* nho hon hoic bang 33, nhd hon hogc bing
30, nhd hon hogc bang 25, nhd hon hoidc bang 20 hodc nho hon hoic bing 18. Theo
cac phuong an khac nhau, lugng mudi than da duoc xtr Iy hoé hoc trong hdn hop ding
trong x4y dung theo trong lugng (trong luong kho) céd thé, vi du, it nhat 0,5%, it nhat
1%, it nhét 2%, it nhit 3%, it nhit 4%, it nhit 5%, it nhat 10% hodc it nhat 15%. Theo
cac phuong 4n nay va cac phuong an khac, lugng mudi than da dugce xir Iy hod hoc
theo trong luong c6 thd 16n nhét 1 20%, 16n nhét 1a 15%, 16n nhit 1a 10%, 16n nhat 14
8%, 16n nhét 13 6%, 16n nhét 1a 5%, 16n nhét 14 4%, 16n nhat 1a 3% hodc 16n nhét 1a
2%. Vi du, khéi bé tong chira 1% mudi than c6 gin cic nhém sulfonat, carboxylat
hogc phosphonat ¢6 thé c6 tri s6 L* 16n nhat 1a 33 hodc 16n nhét 14 30 hogc 16n nhat 1a
25. Céc hdn hop bé téng gidng nhau chira 6% muoi than gidng nhau c6 thé c6 trj s6 L*

16n nhét 1a 30, 16n nhét 1a 25, hodc 16n nhit 14 20.

Mubdi than da duoc biét dén déi voi ngudi c6 hiéu biét trung binh trong linh vuc
ndy va chira mudi than kénh, muéi than 16 sudi, mudi than khi va mudi than dén. Muéi
than tir nhiéu nha cung cép c6 thé duoc str dung. Mot vai mudi than cé bén sin trén thi
truong dwoc ban v6i nhan hidu hang hoa Regal®, Black Pearls®, Elftex®, Monarch®,
Mogul®, Spheron®, Sterling®, va Vulcan® v cac mudi than c6 ban sin tir Cabot
Corporation (nhu Black Pearls® 1100, Black Pearls® 1000, Black Pearls® 900, Black
Pearls® 880, Black Pearls® 800, Black Pearls® 700, Black Pearls® 570, Black Pearls®
L, Elftex® 8, Elftex® 320, Monarch® 1100, Monarch® 1000, Monarch® 900, Monarch®
880, Monarch® 800, Monarch® 700, Mogul® L, Regal® 330, Regal® 400, va Regal®

660. Cac mudi than c6 ban sin trén thi truong khac bao gdm nhung khong chi gi6i han
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& mudi than duge ban véi nhin hiéu hang hoa Raven®, Statex®, Furnex®, va Neotex®,
cac dong CD va HV c6 ban sin tir Columbian Chemicals va c4c san pham Corax®,
Durax®, Ecorax® va Purex® c6 ban sin tir Orion Engineered Carbons. Mudi than 10

sudi duoc wu tién dé sir dung véi cac phuong an dugce dé xudt trong ban mo ta nay.

Muoi than dugc md ta trong ban md ta nay cé thé c6 khoang xac dinh vé dién
tich bé mit c6 do day dang k& (STSA hodc dién tich t, do dugc theo ASTM D6556).
Nhu duge st dung trong ban mé ta nay, STSA cua mudi than da duogc cai bién 1a
STSA ctia mudi than trudc khi cai bién. Theo mét sb phuong 4n, mudi than ma dugc
cai bién c6 STSA nim trong khoang tir 25 m%/g dén 300 m?/g, ndm trong khoang tir 25
m?/g dén 250 m¥g, hodc nim trong khoang tir 50 m?/g dén 200 m?/g. Néu dién tich bé
mit ctia mudi than qué 16n, thi mudi than s&€ khé phan tan, thdm chi voi dién tich xir Iy
bé mit dugc xac dinh trong ban mo ta nay. Ngoai ra, dd nhét cia dung dich phén tan
s€ cao hon & lugng chét ran d3 néu. Tuc 13, mudi than c6 dién tich bé mat cang 16n thi
dung dich phén tdn c6 d6 nhét cang cao, ma c6 thé khién cho chiing khé phan tén hon

trong vita bé tong.

Muoi than da dugc cai bién c6 thé c6 nhidu ¢ hat so cip da biét trong linh vuc
nay. Vi dy, mudi than c6 thé c6 ¢ hat so cép nadm trong khoang tir 5 nm dén 100 nm,
bao gém khoang tir 10 nm dén 80 nm va tir 15 nm dén 50 nm. Theo mdt s6 phuong én,
mudi than c6 thé c¢6 c& hat so cip nho hon 200, nhd hon 100 hodc nhd hon 75 nm.
Ngoai ra, mudi than cling c6 thé c6 khoang rong tri s6 OAN (chi s6 hip phu dau, do
duoc theo ASTM D2414), ma 1a phép do vé chu tric hoic phan nhéanh ctia chat tao
mau. Vi dy, truéc khi cai bién bé mit, mudi than c6 thé ¢ tri s6 OAN nam trong
khoang tur 25 dén 250 mL/100g, vi du, khoang tir 30 dén 150 ml./100g hoac khoang tur
50 dén 100 mL/100g. Trong dung dich phan tén trong nuéc nhu dung dich phén tan
chita nuéc va chét l1ong, dung dich phan tan chira hat mudi than da dugc cai bién c6
thé c6 D90 nho hon 0,6 pm, vi du, nam trong khoang tur 0,1 dén 0,6 um, tir 0,1 dén 0,4
um hodc tir 0,15 dén 0,5 pm.

Mubi than trude khi xtr Iy ciing c6 thé 1a mudi than ma dugc oxy hod bang cach

st dung tac nhén oxy hod dé dua nhém ion va/hodc nhém c6 thé ion hod 1én bé mat.
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Mudi than duogc tao ra theo cach nay dugc cho 1a c6 lugng nhém chtra oxy cao hon
trén bé mat. Cac tac nhan oxy hod bao gdm, nhung khong chi giéi han &, khi oxy,
ozon, NO; (bao gdm hdn hop gdm NO; va khong khi), cac peroxit nhu hydro peroxit,
persulfat, bao gém natri, kali hodc amoni persulfat, hypohalit nhu natri hypoclorit,
halit, halat hodc perhalat (nhu natri clorit, natri clorat hodc natri perclorat), axit oxy
ho4 nhu axit nitric va cac tdc nhan oxy hod chtra kim loai chuyén tiép, nhu mudi
permanganat, osimi tetroxit, crom oxit hodc xeri amoni nitrat. Hdn hop gdm cac chat
oxy hoa cfing c6 thé dugc sir dung, cu thé 12 hdn hop gém cac chéit oxy hod dang khi
nhu oxy va ozon. Ngoai ra, mudi than dugc tao ra bang céch st dung cac phuong phap
cai bién bé mit khéc dé dua nhom ion hodc nhém c6 thé ion hoé 1én bé mit chét tao

mau, nhu clo ho4 va sulfonyl ho4, cling c6 thé duoc st dung.

Mudi than da duogc cai bién c6 thé duoc tao ra béng cach str dung phuong phép
bét ky da bibt dbi véi nguoi ¢ hiéu biét trung binh trong linh vuc ndy sao cho cac
nhém hod hoc hitu co dugc gén vao chit tao mau. Vi du, cac chét tao mau duogc cai
bién c6 thé duoc tao ra bang cach sir dung cic phuong phap dugc mod ta trong cic
patent M§ s6 5,554,739; 5,707,432; 5,837,045, 5,851,280; 5,885,335; 5,895,522;
5,900,029; 5,922,118; 6,042,643 va 6,337,358, ndi dung cta céc patent My nay duoc
dua vao ban mo ta nay bang cach vién dan. Cac phuong phap nay khién cho su gan két
céc nhém 6n dinh hon trén mudi than so v6i cac phuong phép kiéu phan tan, ma sir
dung, vi du, polyme va/hodc chit hoat dong bé mit. Cac phuong phap khac tao ra
mudi than d duoc cai bién bao gébm budc cho mudi than c6 nhém chirc khé dung phan
g v6i chit phan ing bao gém nhém hitu co, nhu duge mo ta trong, vi du, patent M§
s6 6,723,783, noi dung cuia patent M§ nay duge dua vao ban md ta nay béng cach vién
din. Cac chat tao mau bao gém nhém chirc nhu vay cé thé duoc tao ra béng cach st
dung cac phuong phdp dugc moé ta trong céc tai li¢u tham khao néu trén. Ngoai ra,
mudi than da dugc cai bién bao gém nhém chie duoc gén vao cling co thé duoc tao ra
bang cac phwong phap dugc md ta trong cc patent My s6 6,831,194 va 6,660,075,
cong bd don yéu cdu cép patent My s6 2003-0101901 va 2001-0036994, patent
Canada sb 2,351,162, patent chau Au sé 1 394 221, va cong bd don quéc té s6 WO
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04/63289, cling nhu trong tai liéu: N. Tsubokawa, Polym. Sci., 17:417, 1992, n6i dung

ctia moi tai liéu nay dugce dua vao ban mo ta nay bang céch vién dan.

Nhém hitu co ctia mudi than da duoc cai bién c6 thé 1a nhém ma cho phép mudi
than d duoc cai bién c6 thé phan tan duoc trong dung moi nuée chira dung dich phan
tan dang 1ong duoc lua chon hodc dung dich phan tan chtra nudc. Nhom hitu co c6
nhém ion hodc nhém cé thé ion hod, nhém ion hodc nhém cé thé ion hod c6 mat véi
luong xir Iy ndm trong khoang tir 1,0 dén 3,0 pmol/m? tinh theo STSA clia mudi than
khong duoc xtr 1y. Nhu duge st dung trong ban md ta nay, nhom hiru co ma ding dé
xtr ly mudi than trudce khi tao ra dung dich phén tan trong nudec, bang hoa chét diazon
chéng han, khong dugc coi la chét phan tan trong dung dich phén tén trong nuéc dugc

tao ra tir mudi than da dugc cai bien.

Mirc d6 gan vao (xir ly) ctia nhém hitu co 1én mudi than da duoc cai bién s&
thich hop dé tao ra dung dich phéan tan dn dinh chira mudi than da duoc ci bién trong
dung méi nudc. Muc 4 gén vao duoc xem xét theo s6 mol ctia nhém ion hodc nhém
c6 thé ion hod trén dién tich bé mit (STSA) clia mudi than khong duge xt ly. Vi dy,
nhém ion hodc nhém c6 thé ion hod c6 thé duge gén vao voi ndéng do6 nam trong
khoang tir 1,0 dén 3,0 pmol/m?, tir 1,3 dén 2,7 pmol/m>2, hoic tir 1,5 dén 3,0 pmol/m?.
Theo mdt s6 phuong 4n ma trong d6 nhém hitu co chi chira mot nhém ion hodc nhém
c6 thé ion hod, mirc d6 gin vio cia nhém hitu co va nhém c6 thé ion hod hodc nhém
jon sé& gidng nhau. Khi nhém hitu co bao gbém nhidu hon mét nhém ion hogc nhém cé
thé ion hod, mtc do gén vao ctia nhém hitu co va nhém ion hodc nhém c6 thé ion hoa
s& khéc nhau. Trong cac trudng hop nhu vdy, mic d6 gan vao clia cdc nhom c6 nhém
ion hodc nhém c6 thé ion hoa ciing c6 thé dugc dinh luong khi xét dén cac duong
lugng cho mdi don vi dién tich. Muc do gén vao ¢6 thé duge xac dinh béng cac
phuong phap da biét dbi voi ngudi co hidu biét trung binh trong linh vuc niy, nhu
phép phan tich nguyén t6. Cac nhém cé thé duoc gin vao mudi than bang cach st
dung cac phuong phap nhu hod chét diazon, hod hoc azo, hoa hoc peroxit, ho4 hoc
sulfon hoa va cdng vong. Céc quy trinh diazon duoc boc 1 trong mdt hodc nhiéu tai
liéu tham khao dugc dua vao badn mo ta nay co thé duoc 1am thich tng dé tao ra phéan

Umg cua it nhat mot mudi diazon v6i mudi than nhu mudi than hitu co thd hodc duoc
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oxy hoa ma chua duoc cai bién bé mit v&i cac nhom gén vao. Mudi diazon 1a hop chét
hitu co ¢6 mdt hodc nhidu nhém diazon. Theo mdt vai quy trinh, mubi diazon c6 thé
duoc tao ra trude khi phan tmg véi mudi than hitu co hodc cu thé 1a hon, duoc tao ra
tai chd br?lng cach st dung céac k¥ thuit nhu duge md ta trong céc tai liéu tham khao
duoc trich din. Viéc tao ra tai chd ciing cho phép sir dung cac mudi diazon khong 6n
dinh nhu cac mudi alkyl diazon va trdnh phai xir Iy hodc thao tac khong can thiét mudi
diazon. Trong mot vai quy trinh, ca axit nitric va mubi diazon c6 thé dugc tao ra tai

cho.

Muébi diazon, nhu da duoc biét dén trong linh vuc nay, ¢ thé duoc tao ra bing
phan g amin bic mot, nitrit va axit. Nitrit c6 thé 1a nitrit kim loai bt ky, t6t hon néu
1a lithi nitrit, natri nitrit, kali nitrit hoac k&m nitrit hodc nitrit hitu co bét ky nhu vi du
isoamylnitrit hodc etylnitrit. Axit c6 thé 12 axit bat ky, v6 co hodc hitu co, ma hitu hiéu
dé tao ra mudi diazon. Céc axit dugc uu tién bao gém axit nitric, HNO3, axit clohydric
(HC1) va axit sulfuric (H2SOs). Mubi diazon ciing c¢6 thé duoc tao ra bing cach cho
amin bc mdt phan Ung v¢éi dung dich trong nude chira nito dioxit. Dung dich irong
nuée chira nito dioxit (NO2/H20) c6 thé ¢6 axit nitric can dé tao ra mudi diazon. N6i
chung, khi tao ra mudi diazon tr amin bic mdt, nitrit va axit, cdn phai c6 hai duong
luong axit tinh theo amin. Trong quy trinh tai chd, mudi diazon c6 thé duogc tao ra
béng cach str dung mét duong luong axit. Khi amin bac mot bao gém nhom axii manh,
viéc bd sung axit riéng ré c6 thé 1a khong can thiét trong mot vai quy trinh. Nhém hoic
cdc nhoém axit ctia amin bic mot c6 thé cung cép mot hodc ca hai duong luong can
thiét cia axit. Khi amin bac mot bao g@)m nhém axit manh, t6t hon tir khong dén mot
duong luong axit bd sung cé thé duoc bd sung vao quy trinh dé tao ra mubi diazon tai
chd. Mot vi du vé amin bac mot nhu vay ma thé hién cac dic tinh loai trir 13 axit para-
aminobenzensulfonic (axit sulfanilic). Cac amin bac mot bd sung ma c6 thé c6 loi dbi
v6i mudi than duoc st dung trong hdn hop dung trong xdy dung la axit para-
aminobenzoic (PABA) va cac hop chét chtra anilin ¢6 mot hodc nhidu nhém axit
phosphonic dugc gén vao qua Vi tri para-, vi dy, truc tiép vao vong phenyl hodc qua

géc dém alkyl dugc thé hoic khong dugc thé (vi du, tir 1 dén 3 nguyén tur cacbon).
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Cac mudi than da duogc cai bién bé mat chira mudi than ¢6 gén it nhat mot nhom
hitu co ¢6 nhém ion hodc nhém c6 thé ion hoa. Mubi than da duge cai bién c6 thé grfm
it nhAt mot nhom hiru co ¢6 cong thic -X-Z, trong d6 X, ma 1a nhém hoé hoc thir nhat
duoc gin truc tiép vao mudi than, 12 nhém arylen, nhém heteroarylen, nhém aralkylen
hodc nhém alkarylen va Z it nhét 12 mot nhém ion hodc it nhdt mot nhém cé thé ion

hoa. Z c6 thé khong phai 1a polyme.

Nhu duoc md ta, nhém X c6 thé 1a nhém arylen hodc heteroarylen, nhém
alkylen, nhom aralkylen hoic nhém alkarylen. X c6 thé dugc gan truc tiép vao chét tao
mau va con duoc thé bing nhém Z. X ¢6 thé 1a nhom lién két (vi du, lién két hod tri
hai) ma t6t hon néu c6 thé duoc lién két truc tiép gitta bé mat chét tao mau va nhém Z.
Cac nhom arylen va heteroarylen c6 thé 1a nhém thom bao gdm, nhung khong chi gidi
han &, cac hydrocacbon vong khéng n6 chira mot hodc nhiéu vong. Dbi véi cac nhom
heteroarylen, mot hodc nhiéu cacbon trong vong clia nhém thom dugc thé bang
nguyén tr khac loai. C4c nguyén tir khéc loai la cdc nguyén tir khong phai cacbon nhu
N, S, O, hoac cac nguyén tir khac. Cac hydro cua nhém thom cé thé duoc thé hoic
khong duoc thé. Nhu duge mo ta, X cb thé 13 nhom heteroarylen. Ngudi ta da phét
hién ra ring bang cach str dung con dudng hoa chét diazon bao gdm cac mudi diazon
di vong dé xu ly bé mit chit tao mau den hitu co, nhu bé mit den perylen, cé thé khién
cho n6 d& gin cac nhém cai bién bé mit. Khi X 1a aralkylen hodc alkarylen, nhém

thom c6 thé 12 nhém arylen hoic heteroarylen.

Nhom heteroarylen ¢6 thé 13 nhém lién két ma bao gbm, vi du, it nhit mot vong
di vong ma chra mdt hodc nhiéu nguyén tir khac loai (vi du, mdt, hai, ba hodc nhiéu
nguyén tir khac loai). Vong di vong c6 thé chira, vi dy, tir 3 dén 12 nguyén tir trong
vong hodc tr 5 dén 9 nguyén tir trong vong hodc vong ¢6 5, hodc 6, hodc 7, hodc 8
canh. Vong di vong c6 thé bao gém, vi dy, it nhat m6t nguyén tir cacbon hodc it nhét
hai nguyén tir cacbon hodc sé lwong khac ctia nguyén tit cacbon. Khi nhiéu nguyén tir
khéc loai duoc stt dung trong vong di vong, céc nguyén tir khac loai c6 thé gibng nhau
hodc khac nhau. Nhom di vong co thé chtra mot vong di vong hodc céc vong dugc
dung hop bao gdm it nhit mot vong di vong. Nhém heteroarylen c6 thé, vi du,

imidazolylen, pyrazolylen, thiazolylen, isothiazolylen, oxazolylen, isoxazolylen,
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thienylen, furylen, fluorenylen, pyranylen, pyrrolylen, pyridylen, pyrimidylen,
indolylen, isoindolylen, tetrazolylen, quinolinylen, isoquinolinylen, quinazolinylen,
carbazolylen, purinylen, xanthenylen, dibenzofurylen, 2H-chromenylen hoéc to hop
b4t ky ctia chung. X ciing ¢ thé 1a nhém arylen, nhu phenylen, naphthylen,
biphenylen phenyl, anthracenylen va tuong tu. Khi X 1a nhom alkylen, cac vi du bao
gdm, nhung khong chi gidi han &, cic nhém alkylen duge thé hodc khong dugc thé ma
¢6 thé duoc phan nhanh hoic khong phan nhanh. Vi dy, nhém alkylen c6 thé, vi du la
nhém c6 1 d@n 12 nguyén tir cacbon nhu metylen, etylen, propylen hodc butylen, hodc
céac alkylen khac. Khi X 1a aralkylen hodc alkarylen, c4c thanh phan arylen va alkylen
c6 thé 12 nhom bét ky trong s6 cac nhom dugc trinh bay trén day.

Nhém X con c¢6 thé duge thé bang cic nhém khéc véi Z, nhu mot hogic nhiéu
nhém alkyl hogc aryl. Ngoai ra, nhom X c6 thé dugc thé, vi du, bang mot hodc nhiéu
nhém chite. Cac vi du vé cac nhém chirc bao gém, nhung khong chi gidi han &, R, OR,
COR, COOR, OCOR, carboxylat, halogen, CN, NRa, SOsH, sulfonat, sulfat,
NR(COR), CONR2, NO3, PO3Ha, phosphonat, phosphat, N-NR, SOR, NSO2R, trong
d6 R, ma co thé giéng nhau hodc khac nhau, doc 1ap 1a hydro, cac hydrocarbon no
hodc khong no cé tir 1 dén 20 nguyén tir cacbon phan nhénh hodc khong duge phan
nhénh duoc thé hodc khong duoc thé, vi du, alkyl, alkenyl, alkynyl, aryl dugc thé hodc
khong dugc thé, heteroaryl duoc thé hoic khong dugc thé, alkaryl dugc thé hoac
khong dugc thé hodc aralkyl dugc thé hoic khong dugc thé.

Nhu dugc md ta, nhém Z it nhat 14 mot nhém ion hodc nhém cé thé ion hoa.
Nhém Z ciing ¢6 thé bao gdm hdn hgp gébm nhém ion va nhém c6 thé ion hod. Nhém
ion c6 thé 1a anion hodc cation va ¢6 thé dugc két hop véi ion dbi mang dién tich dbi
nhau bao gdm cic ion d6i nhu Na*, K*, Li*, NH*, NR*, axetat, NOs.—, SOs72
R'SO3—, R'OSO3—, OH—, va Cl-, trong d6 R’ 1a hydro hodc nhém hitu co nhu nhém
aryl va/hoic alkyl dugc thé hoic khong dugc thé. Nhém c6 thé ion hod ¢6 thé 1a nhom
ma c6 kha ning tao ra nhém ion trong mdi trudong str dung. Cac nhoém cd thé anion ho4
6 thé tao ra céc anion va nhém cé thé cation hod c6 thé tao ra cation. Cac nhém ion
bao gém cac nhom dugc md ta trong cic patent M sb 5,698,016; 5,837,045 va

5,922,118, ndi dung cta cac patent M§ nay duoc dua vao ban mé ta nay bang cach
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vién dan. C4c nhém anion 13 cidc nhém ion mang dién tich 4m ma c¢é thé duoc tao ra tir
céc nhom c6 cac phdn tir thé ¢6 thé ion hod ma cé thé tao ra céc anion (nhém cé thé
anion hoa), nhu cac phan tir thé axit. Ching cfing c6 thé 1a anion trong mudi chira cac
ph?ln tir thé ¢6 thé ion hod. Cac vi du dai dién cta cadc nhém anion bao gém —COO—,
— S03—, —0S03—, —HPO3—, —OPO372, v —PO32. Nhém anion c6 thé bao gém ion
d6i ma 1a mudi kim loai hoa tri mot nhu mudi Na*, mubi K* hodc mudi Li*. Ton d6i
cling c6 thé 13 mudi amoni, nhu mudi NH**. Céc vi du dai dién v& nhém c6 thé anion
ho4 bao gdm —COOH, —SOsH, —POsH,, —R'SH, —R'OH, va —SO,NHCOR/,
trong d6 R’ 1a hydro hodc nhém hitu co nhu nhém aryl va/hodc alkyl duoc thé hoic
khéng duoc thé. Cac nhém cation 1a cidc nhém ion mang dién tich duong ma c6 thé
duoc tao ra tir cac phén ttr thé ¢6 thé ion hod ma c6 thé tao ra cation (cic nhoém c6 thé
cation ho4), nhu cdc amin dugc proton hoa. Vi du, alkyl hodc aryl amin c6 thé duoc
proton hod trong mdi truong axit dé tao ra cac nhém amoni -NR>H", trong d6 R’ 1a
nhém hitu co nhu nhém aryl va/hoic alkyl duge thé hoic khong dugce thé. Cac nhom
cation cling ¢6 thé 14 cac nhém ion hitu co mang dién tich duwong. Céc vi du bao gbm
cdc nhém amoni bac bén (—NR*) va cac nhém phosphoni bac bbén (—PR"™"). Trong
ban mo ta nay, R’ 12 hydro hodc nhém hitu co nhu nhém aryl va/hoac alkyl dugc thé
hodc khong duogc thé. Nhém cation cé thé bao gbm nhém alkyl amin hoic mubi ciia né
hodac nhém alkyl amoni. Cadc nhdm amoni bac bbn (--NR3 * va cic nhém phosphoni
bac bdn (--PR;3 *) 14 cac vi du vé cdc nhém cation va c6 thé duoc gin vao cling cic
nhém hitu co nhu duoc trinh bay trén ddy dbi véi nhém cé thé ion hoa ma tao ra anion.
Tét hon, néu nhém hitu co bao gdm nhém thom nhu nhém phenyl hodc naphtyl va
nhém amoni bac bdn hoic phosphoni bac bdn. Tt hon, néu nhém thom duoc gén truc
tiép vao mudi than. Cac amin vong bic bén va cdc amin thom bac bén, cling c6 thé
duoc st dung lam nhém hitu co. Do d6, cac hop chat pyridin duoc thé N, nhu N-
metyl-pyridyl, c6 thé duge st dung.

Nhém Z c6 thé bao gém it nhat mdt nhém axit carboxylic hozic mubi cia né, it
nhat mdt nhom axit sulfonic hodc mudi cta né, it nhit mot nhém sulfat, it nhat mot
nhém axit phosphonic hodc este riéng phan hodc mubi cia no, it nhit mot nhom alkyl

amin hodc mudi cua nd, hodc it nhat mot nhém alkyl amoni. Do c6 thé duge uu tién,
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nhém X 12 nhom heteroarylen hodc nhom arylen, cac nhém hitu co gén vao c6 cong
thitc —X—7 ¢6 thé bao gdém, nhung khong chi giéi han &, nhom axit heteroaryl
carboxylic, nhém axit heteroaryl sulfonic, nhém axit heteroaryl phosphonic hodc bis
phosphonic, nhém axit aralkyl phosphonic hodc bis phosphonic, nhom axit aryl
carboxylic, nhoém axit aryl sulfonic hodc cac mubi (hodc, ddi véi cdc nhém phosphonic
va bisphosphonic, céc este riéng phan) ctia n6. Vi dy, nhém hitu co gén vao cé thé, vi
du, 1a nhém axit imidazolyl carboxylic, nhém axit imidazolyl sulfonic, nhém axit
pyridinyl carboxylic, nhém axit pyridinyl sulfonic, nhém axit benzen carboxylic,
nhém axit benzen dicarboxylic, nhém axit benzen tricarboxylic, nhém axit benzen
sulfonic, hodc cac mudi ctia nd. Theo cach khac hodc ngoai ra, Z ¢6 thé ¢6 cAu trac -
Sp-(PO3H2)g, trong d6 q la 1 hodc 2 va Sp 1a mot lién két hozc nhém C1-C3 alkyl hozc
alkenyl hodc este riéng phan hodc mubi ctia né. Nhém hitu co gin vao c6 thé 1a nhom
bit ky trong sb cac nhom chira axit phosphonic duge md ta trong patent M§ sb
US8858695, ndi dung cta patent My nay dugc dua vao badn mo ta nay béng cach vién
dan. Nhém hitu co ciing c6 thé 1a din xuit dugc thé ctia hop chét bat ky trong sb céc
hop chét nay. Khi nhém Z 1a anion, mudi than da duge xt Iy c6 thé c6 wu diém dé sir
dung trong céc ung dung thoi tiét lanh. Mudi than khéng dugc xtr ly c6 thé khir chét
phan tan ding dé hut khi trong bé tong. Thong thuong, cac chét phéan tan nhu vay la
chit hoat dong bé mit anion hoic khéng ion, bao gdm nhya dugc tao ra chu yéu tir gb
nhu nhua vinsol, cac axit béo, mubi ctia axit ddu mé va alkyl va alkylaryl sulfonat. Cac
chét phan tan nay diéu chinh qua trinh tao ra bot khi nho trong bé téng ma ¢ thé tich
giin nd do nhiét cua nudc trong chu ky déng lanh- tan bang. Bé mit mudi than da
duge xir Iy bing nhém anion s& ddy nhém anion trén céc tac nhan hut khi, 1am gidm

tac dung phan huy cua mudi than.

Nhu duoc st dung trong ban md ta nay, chit phan tan 1a cic chit ma c6 thé
duoc st dung trong mdi truong nude dé tro gitp taot hanh dung dich phan tan chira
hat mudi than khong thé phén tan khéc. Chit phan tan két hop manh véi hat va duoc
chon vi kha ndng gift hat riéng biét ctia ching. Chét phén tan c6 thé bao gdm chét hoat
dong bé mit, cac polyme duge chitc ndng hod va céc oligome. Céc chét phén tan c6

thé 1a cac chét phan tan khong ion hodc c6 thé 1a cac chit phan tan ion, vi du chat phan
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t4n anion hodc cation. Cac chat phan tan khong ion Ia duge uu tién va trong sb cac
chét phan tan ion, chét phan tan anion 1a dugc wu tién. Cac chat phan tin c6 thé 1a
ludng phan va c6 thé 1a polyme hodc bao gém nhém polyme. Céc chét phéan tan khong
bao gdém chét phu gia khac ma c6 thé duoc st dung trong dung dich phén tan trong

nuée nhu chit 1am 4m, chét khir bot va dong dung moi.

Céc vi du cu thé 14 vé cac chit phan tdn polyme bao gdm cac chat phan tan
polyme tong hop. Cac etoxylat thuong dugce s dung trong hdn hop chira nwocs 1am
chét phan tan. Vi du, alkylphenol etoxylat va alkyl etoxylat co thé duoc sir dung. Cac
vi du bao gdbm PETROLITE® D-1038 tir Baker Petrolite. Polyme va céc vét liéu lién
quan ma c6 thé dugc st dung cho céc chit phan tan va chat phu gia trong dung dich
phén tan trong nudc dugc chua trong cac san phim Tego tir Evonik, cdc sén pham
Ethacryl tir Lyondell, cac san phim polyme Joncryl va chit phan tan EFKA tir BASF,
va chét phan tan Disperbyk® va Byk® tir BYK. Cac chat phan tan vi du ma c6 thé duoc
dung bao gdm nhung khéng chi gi6i han & DisperBYK 182, DisperBYK 190 va hodc
DisperBYK 192, tht ca c4c hop chét nay c6 sin tir BYK Chemie, chit phén tan
Solsperse™ cé san tir Lubrizol, bao gém 46000; va EFKA4585, EFKA4550, va
EFKA4560 tu Ciba.

Cac chét cai bién luu bién ciing c6 thé dugc st dung két hop voi dung dich
phan tan trong nudc dé diéu chinh do nhét ctia hon hop ciing nhu tao ra cac dic tinh
mong mudn khac. Céc hop chét thich hop bao gdm, nhung khong chi gi6i han &, cac
polyme va copolyme cé thé hoa tan dugc trong nudc nhu gém arabic, mudi
polyacrylat, mudi polymetacrylat, rugu polyvinylic (vi dy, Elvanol tir DuPont,
Celvolin  tux Celanese), hydroxypropylxenluloza, hydroxyetylxenluloza,
polyvinylpyrrolidinon (nhu Luvatec tir BASF, Kollidon va Plasdone tur ISP, va PVP-
K), polyvinylete, tinh bdt, polysacarit, polyetylenimin duoc hodc khong dugce tao dan
xuét v6i etylen oxit va propylen oxit va tuong tu. Theo cach khac hodc ngoai ra, chat

khtr bot ¢6 thé dugc sir dung néu can.

Céc chat phu gia khac nhau d kiém soét hodc diéu chinh d pH cta dung dich

phén tén trong nudc duge md ta trong ban mo td nay cling cé theé duoc st dung. Céc vi
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du vé cac chit diéu chinh d6 pH thich hop bao gdm cdc amin khac nhau nhu
dietanolamin va trietanolamin ciing nhu cac thude thir hydroxit khéc nhau. Thude thir
hydroxit 1a thudc thtr bit k§ ma bao gdbm ion OH-, nhu mubi c¢6 ion dbi hydroxit. Cac
vi du bao gdm natri hydroxit, kali hydroxit, lithi hydroxit, amoni hydroxit, va
tetrametyl amoni hydroxit. Cac mudi hydroxit khac, ciing nhu hdn hop gbm cac thube
thir hydroxit, cling c6 thé dugc str dung. Hon nita, cac thudc thir kiém khéc cling ¢o thé
duoc st dung ma tao ra ion OH- 13 dung dich trong nudce. Cac vi du bao gém carbonat
nhu natri carbonat, bicarbonat nhu natri bicarbonat va alkoxit nhu natri metoxit va

natri etoxit. Cac dung dich dém cling c6 thé duoc b sung vao.

Theo mdt phuong 4n trong sd cic phuong 4n nay, ngudi ta da phét hién ra ring
cac mudi than da duoc cai bién c6 thé phén tan dugc ¢ thé duoc tao ra béng cach xu
ly bé mat mudi than khong duoce xir Iy véi axit sulfanilic béng cach st dung hoa chét
diazon thu duoc mudi than da dugc cai bién bao gém nhom axit benzen sulfonic (p-
CeH4SO5). Theo cach khac hodic ngoai ra, axit para-aminobenzoic c6 thé ding dé xir
ly mudi than béng cach str dung ho& chét diazon dé thu dugc mudi than di duoc cai
bién bao gém cac nhém p-C¢HsCO2". Theo phuong én thir ba, mét trong s6 cac mubi
mononatri cua axit [2-(4-(aminophenyl)-1-hydroxyetan-1,1-diyl] bisphosphonic, mudi
mononatri cua axit [2-(4-(aminophenyl)-1-hydroxypropan-1,1-diyl] bisphosphonic,
mubi  mononatri cia  axit [2-(4-(aminophenyl)-1-hydroxybutan-1,1-diyl]
bisphosphonic, mubi mononatri cia axit [4-
(aminophenyl)(hydroxyl)metylen]bisphosphonic. Mubi mononatri clia axit [amino-(4-
(aminophenyl)metylen]  bisphosphonic, mudi mononatri clia axit [2-(4-
(aminophenyl)etan-1,1-diyl] bisphosphonic hodc axit 4-aminobenzyl phosphonic c6
thé dung d& xur ly mudi than bing cach sir dung hoa chit diazon dé thu duoc mudi than
da duoc cai bién bao gém nhém hitu co ¢6 mdt hodc nhiéu nhém mudi cia axit

phosphonic.

Céc nhom nay co thé 13 hitu ich dé khién cho mu6i than da dugc cai bién c6 thé
phan tan duoc va, nhu dugc thé hién dudi day, nhidu mudi than da duge xir Iy ¢6 thé
duoc khudy thanh dung dich phén tén hodc dugc hop nhit vao hdn hop ding trong xay

dung ma khong can phai st dung thiét bi tiéu thu nang luong cao hodc nghién, Mac du
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lwong chat xir Iy 16n hon ding dé cai thién kha ning phan tan clia mudi than, ngudi ta
da phat hién ra ring muc xt ly giam din dén chét tao mau ma cé su phan tan tot hon
trong toan by hdn hop dung trong xay dung. Vi dy, cic mudi than da duoc cai bién rat
ddc hiéu c6 STSA nho hon 200 m?/g trude khi xir Iy va mic d6 xu ly 16n nhat 1a 3,0,
16n nhét 1a 2,7, 16n nhét 1a 2,5 hodc tir 1,5 dén 2,7 pmol/m? nhém axit sulfonic da thé
hién ¢6 su phén tan tuyét voi trong bé tong. Nguoi ta cling da phat hién ra rang, trai
voi giai phap k¥ thuat da biét, chét phan tan bd sung c6 thé cé tic dung bat loi déi véi
kha nang phén tan ctia mot vai mudi than da duoc xtr ly. So v6i luong mudi than trong
dung dich phén tan, ndng d6 chit phan tan c6 thé nho hon khoang 5 g, vi du, khoang 4
hodc nho hon, khoang 3 hoac nho hon, khoang 2 hodc nho hon hodc khoang 1 g chét
phan tan cho mdi 100 g mudi than hodc nho hon. Theo nhiéu phuong 4n, khong can
phai co chat phan tan. Lugng chét phén tan dac hiéu co thé phu thudc vao, vid u, murc
do xtr ly ctia mudi than da duoc cai bién ma duoc phan tdn hodc phuong phép ma

mudi than da dugc cai bién duge hop nhét vao bé tong.
Vi du thwe hién sdng ché

Vidu1

Hon hgp bé tong ¢6 mau

Cac mau bé tong duge nhudm béng sit oxit va cac mudi than khac nhau. Hon
hop bé tong kho (1500 g) duge két hop v&i chat tao mau trong dung cu chira thé tich
mot nira galong. Quay dung cu chira nay trong 5 phut cho dén khi chit tao mau duoc
phan tan déu trong hdn hop bé tdng. Sau d6, thém nude (265-269 mL) vao va quay
dung cu chira nay trong 5 phut nita dé tao ra vira dong nhét. Rét vita vao trong khudn
va cho phép déng cting trong 48 gio. Sau khi dong cung, thdo cac mau dong cimg thu
duoc ra khoi khudn va danh gia vé do dac, mau sic, d6 den va su phong hod. Quang
phé phén xa cta bé tong khd c¢b mau duge xac dinh. Céc tri sb phéan xa dung dé tinh
toan c4c tri s& CIE 1976 L* a* va b* cta uy ban qudc t& vé chiéu sang. L* 14 chi sb
phdi mau d6 sdng nam trong khoang tlr 0 d6i v6i mau den tuyén dén 100 dbi voi mau

trang tinh khiét; a* 1a chi s6 phoi mau do-xanh luc véi tri sO ctua n6 16n hon khi d§ do
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ting; b* 1a chi s0 ph6i mau vang-xanh lam véi tri sO ctia né 16n hon khi mau vang

tang.

Theo vi du th® nhit, cac miu bé tdng dugc tao ra v6i xi miang pode ling
Sakrete (cbt lidu 75%) duoc tao ra béng cach st dung cac chit tao mau khic nhau va
ndéng do chit tao mau khac nhau. Mau A chira mudi than Elftex® 320 véi lugng 6%
trong luong, mudi than khéng duge xtr ly c6 STSA bang 62 m?*/g. Mau B chita mudi
than Elftex 320 v6i lugng 6% trong lugng ma da duge xtr ly béng axit sulfanilic dé tao
ra mudi than véi mic do xtr Iy bé miat 2 pmol/m?2. Mau C chira sit oxit mau den
Bayfferrox 360 v6i luong 6% trong lugng. Sau khi déng ctmg, danh gid mdi miu vé
do den. Két qua dugc néu trong bang 1 va thé hién réng mau d3 dugc tao ra voi mudi

than da duoc xt Iy hod hoc ¢6 d6 dén dugce cai thién mot cach dang ké.

Méiu Po den (L*)
A (mudi than Elftex 320) 26,14
B (Elftex 320 Elftex 320 w/xik 17,44

Iy bing axit sulfanilic)

C (sit oxit) 35,73

Bang 1

Sw phan bd chét tao mau

Céc mAu A va B duogc phan tich mo dé danh gia cach ma mudi than dugc phan
bb déu trong toan bd khdi. Nhu dugc thé hién trong céc anh chup trén Fig. 1A (mit cat
ngang) va Fig.1B (b mit ban dau), chit tao mau trong mau A (mudi than Elftex 320)
dugc phan bd kém va duoc tip trung trén bé mat. Trai lai, chit tao mau trong mau B
(mudi than Elftex 320 duoc xt Iy hoa hoc) dugce phan bb déu trong toan bo khdi. Pidu
nay cho biét ring tham chi sau khi bi mai mon déng k&, cac khoi bé tong sir dung chit
tao mau dugc xir Iy hod hoc s& duy tri mau cia chung. Céc khdi nay cling c6 thé dugc

chia thanh c4c mau nho hon ma s& ¢4 mau tot trén tat ca bé mat.
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Sw phong ho4

Téac ddng cua do 4m kéo dai dén ba miu duoc minh hoa trén Fig.2. Hoi 4m trén
khéi bé t6ng c6 mau c6 thé mang canxi hydroxit dén bé mat ma & d6 né phan ung véi
cacbon dioxit trong khong khi dé tao ra canxi carbonat mau trang khong hoa tan trong
nuée. Canxi carbonat ¢ thé 1am giam nhanh d6 den cta khéi bé tong c¢6 mau den.
Nhu duoc thé hién trén Fig.2, mudi than da duoc xir Iy hoa hoc (méu B) c6 d6 den 6n

dinh nhat trong khoang thdi gian 400 gid tiép xtc v6i do 4am 100% & 100°C.

Cac mau bé tdng khac duoc tao ra bang cach st dung (theo trong lugng): mudi
than Elftex 320 duoc xtr Iy hoa hoc voi lugng 1% trong luong (miu D), sit oxit 1%
(mau E), mdi than Elftex 320 17% (méu F), mudi than Elftex 320 dugc xir Iy hod hoc
17% (mAu G) va sit oxit 17% (mAu H). Cac anh chup thé hién sy thay doi vé d6 den
sau khi 0 trong budng 4m dugc thé hién trén cac hinh v& Fig.3 va Fig.4. Nhu véi mau
chta luong 6%, do den 6n dinh nhit véi luong 1% va 17% dugc duy tri véi mudi than

Elftex 320 duoc xtr ly axit sulfanilic.
Vidu 2

Cac mau bé tdng dugc nhudm véi mudi than & dang phan tan. Nude (116 g)
duogc két hop v6i chit phén tan (23 g chit phan tan khong ion Baker Petrolite D1038,
chat rén 10%) va chét khtr bot (1 g chét khir bot BYK 024), tiép theo mudi than (60 g
mudi than Black Pearls 800 ma di dugc xtr Iy hoa hoc véi axit sulfanilic bing céch str
dung hoa chit diazon théng thuong dé thu duge mirc xir 1y 2,6 pmol/m?) duge b sung
vao va khudy cho dén khi dugc tron hoan toan. Thém dung dich phén tan chira du
mudi than du nude dén téng 265-269 mL nudc vao hdn hop bé tong khd (1500 g xi
mang Sakrete) trong dung cu chira m¢t nira galong dé thu duoc chét tao mau véi trong
luong tur 1% trong luong dén 3% trong luong trong bé tong va quay cho dén khi chit
tao mau dugc phan bd déu nhau (it nhét 5 phit). R6t vita vao trong khudn va cho phép

dong cung trong 48 gio.
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Vidu 3

Hén hop bé tong c6 mau

Cac mau bé tong (Superior Ready Mix, San Diego, CA) dugc c6 mau bang sit
oxit (chét tao mau Davis Colors 860) va mudi than néu trong vi du 1 vé1 luong 1%,
3,5%, va 6% chét tao mau so v&i xi ming). TV I& nudc véi xi ming 1a khong dbi trong
tAt ca cac hdn hop mé thir nghiém. Bé tong déi chimg khong chir chit tao mau ciing

duoc tao ra.

D6 bén nén ctia cidc mau hinh tru dugc do hai lan theo ASTM C39. O lugng
1%, d6 bén nén ctia cdc mau d3 duoc tao ra véi sat oxit va mudi than da duge cai bien

bé mit 1a twong tu nhau, nhu dugc thé hién trong bang 2.
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Két qua thir nghiém chat déo P6 bén nén trung binh (psi)
theo thoi gian (cac ngay)

% D6  |Nhiét |Ham 1 2 7 28

trong | lin dd hdn | luong

luong | (in) hop khi (%)

chit (°F)

tao

mau
Hn hop d6i | 0 2,75 |84 1,1 2000 |2880 |4625 |6375
ching
Sat oxit 1 45 |74 0,7 2155 [2775 |4690 |6125
Sét oxit 3,5 3 75 1 2070 [3110 |4965 |6310
Sat oxit 6 2,5 74 1,2 2085 |3010 | 4330 | 6885
CB khéng | 1 3 77 1 2070 |2725 |4625 |6295
cai bién
CB khong | 3,5 2 76 1,3 1920 |2530 [4180 |5925
cai bién
CB khong | 6 1 76 1,2 1805 [2580 |4270 |5615
cai bién
CB cai bién |1 3 80 1 1930 2840 |4710 |6355
CB cai bién | 3,5 3 77 1 1740 [2390 |4280 |5640
CB cai bién | 6 35 |76 0,9 1605 |2520 [4010 | 5415

Béng 2

Thoi gian dong cing dbi véi cac loai xi mang khéc nhau dugc do theo ASTM
C403 va céc két qua duoc thé hién trong bang 3 dudi day. Thoi gian dong ctng ban
dAu va thoi gian dong cimg cudi cling xac dinh ctra s6 thoi gian ma trong d6 bé tong c6
thé duoc hoat dong, vsi du, thoi gian ma trong dé tdm bé tong co thé dugc 1am nhin.
Su khéac nhau gitra thoi gian dong cing cubi cuing va ban déu c6 thé so sanh duoc hoic
16m hon ddi v&i cac miu da duoc tao ra véi mudi than khdng duoge cai bién hodc duoc

cai bién bé mat so v&i cac mau da duogc tao ra vaoi sat oxit.
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% chat tao | Thoi gian | Thoi gian | Su khac nhau
mau déng cung | dong ctng | vé thoi gian
ban  ddu | cubi cung | dong cing
(phut) (phut) (pht)
Hén hop d6i|0 240 317 77
chung
Sat oxit 1 253 340 87
Sat oxit 3,5 254 335 81
Sat oxit 6 237 324 87
CB khong dugc | 1 264 351 87
cai bién
CB khéng duoc | 3,5 263 359 96
cai bién
CB khong dugc |6 260 367 107
cai bién
CB dugc cai bién | 1 254 346 92
CB duoc cai bién | 3,5 288 367 79
CB duoc cai bién | 6 299 398 99
Bang 3
Vi du 4

Sw phai mau ciia cic mau bé tong

Céc mau bé tong dugc tao ra v6i mudi than, sat oxit, bé tdng va cic phuong
phap dugc md ta trong vi du 1. Hon hop st dung 1500 g hdn hop bé tong Sakrete,
268,92 g nudc va 23,93 g chét tao mau (6% trong lugng). Mau cua bé tong thu dugce
t61 hon dang ké dbi voi chit tao mau duoc cai bién bé mit khi so voi chit tao mau
khéng duge xi ly. Hon nita, bé tong duoc c6 mau béng chét tao mau duoc cai bién bé
mat da thé hién it hodc khéng c6 su bay mau dang ké. Trai lai, bé téng duoc nhudém
béng st oxit thé hién sy bay mau dang ké doc theo mép cua nd, trong khi bé tong
dwoc nhudm bing chit tao mau khong duoc cai bién thé hién sy bay mau nhat dinh,

nhung nhé hon déi véi st oxit. Su phan bé mau twong dbi d6ng nhit qua toan bd miu
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duoc nhuém v6i mudi than khéng dugce cai bién hodc mudi than da duge cai bién bé
mit (Fig.5, tir trdi sang phai: mudi than Elftex 320 khong duoc xur 1y, muoi than Elftex

320 duogc xtr 1y, sét oxit).

Vidu6

Sw thay doi cilia cic loai mugi than

Céac mAu bé tong duoc tao ra véi chat tao mau khd (“kh6”) sit dung phuong
phép dugc md ta trong vi du 1, ngoai trir v6i 500 g xi mang, 85 g nude va 5, 15, hodc
30 g chét tao mau dé thu duoc néng d6 chét tao mau 1, 3, hoic 5% trong luong. Cac
mau bé tong duoc tao ra voi chét tao mau duoc phan tan (“uwét”) bang cich két hop
chét tao mau véi luong 5, 10, hodc 15% véi 200 g nude. Quay dung dich phén tan
trong bdn polypropylen thé tich 32 oz. trong 5-10 phut va sau d6 két hop véi 500 g xi
mang podc ling Sakrete (cbt lidu 75%). Quay hdn hop trong 5-10 phut va sau dé
chuyén vao bon sach dé déng cimg trong it nhét 48 gid. Cac chat tao mau dugc liét ké
trong bang 4 dudi day. Sét oxit 1a sat (II, IIT) oxit, < 5 micron, d tinh khiét 95% tir
Sigma Aldrich. Muéi than trong vi du 6D va 6E duoc tao ra bang cach xir Iy mudi than
Black Pearls 800 véi axit sulfanilic sir dung hoé chét diazon thong thudng dé thu duoc
muc xt 1y 2,6 pmol/m? Ngoai ra, cic mau bé tong duge xu ly bang dung dich phan
tan CAB-O-JET 300 va CAB-O-JET 400 tir Cabot Corporation. Cac dung dich phan
tdn ndy chira mudi than v6i luong khoang 15% trong lugng c6 STSA nim trong
khoang tir 20 dén 200 m*/g khi do duoc trudc khi xu ly. Trong dung dich phén tan
CAB-O-JET 300, mudi than da duoc cai bién v&i nhém hitu co c6 nhém carboxyl dé
thu duoc ham lugng nhém carboxyl 16n hon 3 peq/m?. Trong dung dich phén tan
CAB-O-JET 400, mudi than da dugc cai bién nhu duoc md ta trong patent M sb
US8858695 véi nhém hitu co c6 mot hodc nhidu nhém phosphonat dé thu dwge ham
lugng phosphonat 16n hon 3 peg/m?. Dung dich phén tan duge tron v6i nude khir ion
du dé thu duoc tdng khdi lugng 200 g nude va dung dich phan tan thu duoc duoc két
hop vé6i bé tong nhu duge mé ta d6i véi cac mau “wét” néu trén. Mau cua cic mu
duoc do nhu dugc md ta trén day va duogc thé hién trén Fig.6 so véi luong chét tao
mau trong bé tdng theo trong luong. Cac két qua thé hién ring viéc st dung mudi than

¢6 gan nhém hitu co duge xtr ly bé méat bao gom cac nhom ion tao ra mau thAm hon
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(L* thap) so v6i mudi than chua dugc xir ly. Ngoai ra, mudi than phan tan so bd trong

nuée trude khi b sung né vao bé tong cling tao ra mau tham hon so v6i viéc bod sung

bot kho. Tuy nhién, dung dich phén tdn bi giam chét luong véi viée st dung mudi

than di duoc xtr Iy & muc cao hon trong dung dich phan tan CAB-O-JET khi so véi

chét tao mau “khudy” trong cac vi du 6C-6E va giam hon nira khi luong gia ting.

Ngoai ra, mdc du go lién tuc vao bé tong uét dé loai bo khi, cac mau bé tong dong

cimg dugce tao ra vai dung dich phan tdn CAB-O-JET c6 nhiéu bot khi trén bé mit cta

chung (Fig.7 — tAt ci mu chia chét tao mau véi lugng 1%; Fig.7A — vi du 6D, Fig.7B
— vi du 6E, Fig.7C — vi du 6G, Fig.7D — vi du 6C). C6 nhiéu bot khi khi dung dich

phén tan udt dung dé tao ra bé tong hon 1a mudi than kho. Cac anh chup duoc chup

trén bé mit “ddy” cua cac mau bé tong ma duoc tua vao bé mit cta bon chura.

Mau Dung dich phan tdn Khé hodc wét Do bong trén
Fig.6
6A Skt oxit Kho -
6B Mui than Elftex 320 Kho
6C Bé mit mudi than Elftex 320 Khé
dwgc xir Iy bang axit sulfanilic 2,2
pmol/m?
6D Bé mit mudi than Black Pearls Kho ﬂ
800 dugc xit Iy bang axit
sulfanilic 2,6 pmol/m?
6E Bé mit mudi than Black Pearls Uot
800 dwoc xit Iy bing axit
sulfanilic 2,6 pmol/m?
6F | Dung dich phin tin CAB-O-JET U6t
300
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6G | Dung dich phin tdn CAB-O-JET U6t

400 %

Bang 4

Ngoai ra, cic mAu bi nut gy dé danh gi4 bing mét thuong dung dich phén tén
chira chit tao mau trong cic mau. Trong khi mau cta céac mAu tuong d6i ddng nhat qua
toan bd khéi bé tong, cbt liéu khong dugc phan tan thé chira mudi than co thé duoc
quan sét trong bé tong duoc tao ra véi mudi than khong duoc xur ly. Thuc vay, mot sb
mudi than khéng duogc xir Iy duoc phan chia ra khoi bé téng trong qud trinh dong climg
va duoc két ling trén mit bén va ddy cua bdn chit déo ma & dé bé tdng duoc dong
cing, lam giam hon nita cudng d mau trong bé tong. Cbt lidu khong duge phan tan it
c6 kha nang c¢6 mau cho bé téng, theo d6 lam tang tri s6 L* (cho biét d6 den nhé hon)

so voi cac mau bé tong dugce tao ra vai mudi than da duoc xur ly.

Vidu7

St dung mugi than dwgec oxy ho4

Xi mang kho (95, 97, hodc 99 g) (xi mang pooc lang Sakrete) va chat tao mau
(lan luot 12 5,3, va l g, dé thu duogc tdng khéi luong chét rin 100 g) duoc quay cho
dén khi dong nhét va sau d6 dugc két hop véi 10 mL nudc, tiép theo xi ming duoc
quay lai mot 14n nita trong 5-10 phut cho dén khi thu dugc vita déng nhat. Mudi than
Mogul E (Cabot Corporation) 1a mudi than dugc oxy hoa cé chi s6 iot khoang 57
mg/g. Xi mang duge cho phép dong cing trong 48 gio va sau d6 do mau nhu duoc md
ta trén day. Chat tao mau va mau thu dugc duge md ta trong bang 5 dudi ddy. Cac két
qué thé hién rang mudi than chi oxy hoa don thudn khong tao ra su cai thién dang ké
v& mau duoc cho phép boi nhém hitu co gén vao bao gdm nhém anion hodc nhém cé

thé anion hoa.

Chét tao mau Luong (%) L*
5 28
Mudi than Elftex 320
3 30
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3 33
5 26
Muoi than Mogul E 3 29
1 31
Bang 5

Trong khi vai phuong 4n cua sang ché da duge mé ta va duge minh hoa trong
ban mo ta nay, ngudi c6 hiéu biét trung binh trong linh vuc nay s& dé dang biét duoc
cac phuong tién va/hodc cAu tric khac dé thuc hién chirc ning va/hoic thu duoc cac
Kkét qua va’/hodc mdt hoac nhiéu vu diém duoc md ta trong ban mo ta ndy, va mdi trong
s cac thay dbi va/hoidc cai bién nhu vay déu nim trong pham vi bio ho cia sang ché.
Thong thuong hon, ngudi cé hiéu biét trung binh trong linh vuc nay s& danh gia cao
réng tAt ca céc tham sd, kich thudc, vat lidu va két cAu dugec mo ta trong badn mo ta nay
cé nghia la minh hoa va céc tham s6, kich thuéc, vat lidu va/hoic két cAu thuc sé& phu
thudc vao ung dung hodc céc tmg dung cu thé 12 ma sang ché duoc st dung. Nguoi co
hiéu biét trung binh trong linh vuc nay s€ nhéan biét hodic c6 thé xac dinh viée sit dung
khong nhiéu hon thtr nghiém théng thudng, nhidu dang twong duong déi voi cac
phuong 4n cu thé 14 cta sang ché duge md ta trong ban md ta ndy. Do do, can phai
hiéu ring cac phuong 4n néu trén duoc thé hién chi bing cach vi du va déu nim trong
pham vi bdo hd cua céac diém yéu ciu bao ho kém theo va cac dang tuong duong cia
ching, mat khac sang ché ¢6 thé duoc thuc hién nhu duge mo ta cu thé 1a va duoc yéu
cAu bao ho. Sang ché @ cap dén mdi d4u hiéu k¥ thuat, hé théng, vat dung, vt li€u,
kit va/hodc phuong phép riéng r& dugc mo ta trong ban mo ta nay. Ngoai ra, t6 hop bat
ky cua hai hodc nhidu déu hiéu k¥ thuat, hé théng, vat dung, vat liéu, kit va/hogc
phuong phap nhu vy, néu cac diu hiéu k¥ thuat, hé théng, vat dung, vat liéu, kit
va/hodc phuong phép nay khoéng nhit qun véi nhau, d&u nam trong pham vi bao ho

cua sang che.

Tét ca cac dinh nghia, nhu duoc x4c dinh va duge st dung trong ban mé ta nay,

nén dugc hiéu 1a chi phoi tat ca cac dinh nghia cta tir dién, cc dinh nghia trong céc tai
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lidu duoc dua vao ban mo ta nay bang cach vién din va/hodc cac nghia thong thuong

cua cac thudt ngtt duoc xac dinh.

Cac mao tir khong xac dinh “mot”, nhu dugc st dung trong ban mo ta nay va
trogn cac diém yéu cau bado hg, néu khong cé quy dinh khic mot cach rd rang, nén

duoc hiéu cé nghia la “it nhat mot™.

Cum tir “va/hoac” nhu dugc sir dung trong ban mo ta nay va trong cac diém yéu
cau bdo hd, nén dugc hi€u c6 nghia 1a “mot hodc cd hai” phan tir dugc két hop, nghia
1a céc phan t&r ma c6 mit lién tiép trong mot sO trudng hop va cd mat khdng lién ti€

¢ : P
trong cac truong hop khac. Tuy y, cac phan tir khic cé thé c6 mit khic véi cdc phan tir
dugc xac dinh mot cach rd rang bdi ménh dé “va/hodc”, xem li€u cé li€n quan hoac
khong lién quan dén cac phan tir duoc xac dinh 16 rang nay hay khdng, néu khéng co

¥ B

quy dinh khac mot cach rd rang.

Téat ca cac tai liéu tham khao, cac bang sang ché va cac don yéu cau cap bang
sang ché va céc tai liéu cong bo dugc trich dan hodc dugce néu trong don sang ché nay

déu dugc dua vao ban mo ta nay bang cach vién dan.
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YEU CAU BAO HQ
1. Hon hop ding trong xay dung bao gbm:
chét két dinh v6 co; va

mudi than di duoc xi Iy hod hoc duoc phan tan déu trong toan by hdn hop nay,
mudi than di duoc xur Iy hoa hoc chira mudi than co6 gén nhém hitu co ¢6 nhéom ion
hodc nhém c6 thé ion hoa, nhém ion hoic nhém co thé ion hoa nay la nhém axit
sulfonic, nhém axit phosphonic, hodc nhéom axit cacboxylic hodc dang ion cua hop
chét bét ky trong sb cac hop chit nay va cé mit v6i luong nam trong khoang tir 1,0
dn 3,0 pmol/m?, trong d6 mudi than c6 gia tri d6 day theo théng ké (statistical
thickness surface area-STSA), ndm trong khoang tir 20 dén 300 m%g nhu duoc do

trudce khi xur ly.

2. Hon hop dung trong x4y dung theo diém 1, trong d6 mudi than di duge xi Iy hod

hoc c6 mat voi luong nim trong khoang tir 1 dén 20% trong luong.

3. Hdn hop ding trong xay dung theo diém 1, trong d6 hdn hop nay c6 do den (L*)
16m nhét 1a 33.

4. Hén hop dung trong xay dung theo diém 3, trong d6 d den ctia hdn hop nay van
nho hon 33 sau 400 gid & d6 am 100%.

5. Hon hop dung trong xay dung theo diém bt ky trong sb cac diém tir 1 dén 4, trong
d6 mudi than da duoc xir Iy hod hoc ¢6 ¢& hat so cip trung binh nim trong khoang 15-

50 nm.

6. Phuong phap tao ra hdn hgp mau dung trong xay dung bao gdm cac budc:

a) tron hdn hop kho bao gbm xi ming va cdt liéu véi mudi than da dugce xir Iy
hod hoc & dang bdt hoac ¢ dang vién dé tao ra hdn hop c6 mau, va trdn hon hop c6
mau nay véi nudc dé tao ra vita c6 mau; hoic

b) trdn vira dung trong xay dung chua dong ctimg véi mudi than da duoc xir ly

ho4 hoc dé tao ra vita cé mau; hodc
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¢) két hop hdn hop bao gdm xi ming va cbt liéu v6i dung dich phén tan trong
nudce chira mudi than da dugc xr Iy hod hoc dé tao ra vita c6 mau,

trong d6, mudi than da duge xtr Iy hod hoc bao gém nhém hiru co c6 nhom ion
hodc nhém c6 thé ion hoa, nhém ion hodc nhém cé thé ion hod nay 1a nhom axit
sulfonic, nhom axit phosphonic, hodc nhém axit carboxylic hodc dang ion cua hop
chat bat ky trong sb cac hop chét nay va c6 mit voi luong nim trong khoang tir 1,0
dén 3,0 pmol/m?, trong d6 mudi than c6 gia tri do day theo théng ké (STSA) nam
trong khoang tir 20 dén 300 m*/g nhu dugc do trude khi xu ly.

7. Phuong phép theo diém 6, trong d6 mudi than da duge xtr Iy hod hoc duogc tron véi

vita dung trong x4y dung chua dong cimg ¢ dang bot hodc ¢ dang vién.

8. Phuong phéap theo diém 6, trong d6 mudi than da dugc xit Iy hod hoc dugc trén voi

vita dung trong x4y dung chua dong cimg ¢ dang dung dich phén tan trong nude.

9. Phuong phap theo diém 6 hoic 8, trong d6 dung dich phan tan trong nudc chira
mudi than d& duoc xtt Iy hod hoc & murc it nhit khoang 25% trong luong, pha 1éng cua
dung dich phén tan nay chira nudce véi lugng 1én hon 90% trong luong va chtra chat

phén tan voi luong nhé hon 5g cho mdi 100g mudi than.

10. Phuong phéap theo diém 6 hoic 8, trong d6 phuong phéap nay con bao gdm budc
chuin bi dung dich phan tin chira mudi than da dugc xir Iy hod hoc bang cach khudy
muodi than da dugc xir Iy hod hoc chua duge phén tan ¢ dang bot kho khong c6 phuong
tién nghién trong dung méi nudc & ndng do it nhit khoang 25% trong luong, tinh theo
trong luong cudi ciing ctia dung dich phéan tan, dé tao ra dung dich phén tan chira mudi
than, dung méi nudc nay bao gdm dung moi chtra nuée véi lugng 16n hon 90% trong

lugng va nho hon 5g chit phén tan cho mdi 100g mudi than.

11. Phuong phéap theo diém 6 hoic 8, trong d6 mudi than da dugc xt Iy hod hoc ¢6 ¢&

hat 16n hon 0,5 pm ¢6 mét trong dung dich phan tan véi luong nhé hon 10% thé tich.

12. Phuong phéap theo diém 6 hoic 8, trong d6 dung dich phan tan nay duoc tron bang

cach chi st dung k¥ thuat khudy hoic trén ¢ mirc do chuyén dich thép.
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13. Phuong phap theo diém 6, trong d6 hdn hop bao gdm xi ming va cdt lidu 14 vira

coOn chtra nudc.

14. Phuong phap theo diém 6, trong d6 phuong phéap niy con bao gdm budc bb sung

nuée vao hdn hop xi ming va cbt lidu trude khi hodc trong qué trinh két hop.

15. Phuong phép theo diém 6, trong d6 dung dich phén tan trong nudc chira mudi than
da duge xir 1y hoa hoc bao gdm tdng Iugng nudc can thiét dé tron va lam dong cing

hdn hop xi ming va cot lidu.
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Téc dong ctia dp am dén do den (L*) cia
cac mau chita 6 % chit tao mau
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