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Loi néi dau

TCVN xxxx-4:xxxx dwgc xay dwng trén co s&¢ CEN/TR 196 — 4: 2007.
TCVN xxxx-4:xxxx do Vién Vat liéu Xay dwng - B6 Xay dwng bién
soan. B Xay dwng dé& nghi, Téng cuc Tiéu chuan Po lwéng Chét

lwong thAm dinh. Bd Khoa hoc va Céng nghé cong bb.
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L&i gidi thiéu

Cac TCVN vé phuong phap thir xi méng dwoc xay dwng trén co s& tham khao cac phan twong (rng cla

bd tiéu chuan chau Au EN 196 bao gébm céc tiéu chuan sau:
— TCVN xxxx -1, Phuong phép thtr xi méng — Phén 1: Xéc dinh cuong dé (tham khao EN 196 -1);
— TCVN 141, Xi mang podc lang — Phuwong phap phén tich hoa hoc (tham khao EN 196-2);

— TCVN xxxx-3, Phuong phép thir xi méng — Phan 3: Xac dinh thoi gian déng két va dé 6n dinh thé
tich (tham khao EN 196-3);

— TCVN xxxx-4, Phwong phép thir xi méng — Phén 4: Dinh lwong céac céu ti (tham khao
CEN/TR EN 196-4);

— TCVN xxxx-5, Phuong phép thtr xi méng — Phan 5: Thir nghiém déc tinh puzolan cho xi méng
puzolan (tham khao EN 196-5);

— TCVN 13605, Xi mang — Phuwong phap xac dinh dé min (tham khao EN 196-6);

— TCVN xxxx-7, Phuong phédp thtr xi méng — Phén 7: Phuong phép lay méu va chuén bi mau xi
mang (tham khao EN 196 -7);

— TCVN 6070, Xi mang — Xac dinh nhiét thiy héa theo phuong phap hoan tan (tham khao EN 196 -8);

— TCVN 11970, Xi mang — Xac dinh nhiét thiy hoéa clia xi mang theo phwong phap ban doan nhiét
(tham khao EN 196-9);

— TCVN xxxx-10 (EN196-10), Phuong phép thtr xi méng — Phén 10: Xéac dinh ham luong chromium
(VI) hoa tan trong nwéc cua xi mang (tham khao EN 196-10);

— TCVN xxxx-11 (EN 196-11), Phuong phép thir xi méng — Phén 11: Nhiét thdy héa — Phuong phép
do nhiét luong dan truyén dang nhiét (tham khao EN 196-11).

CHU THICH: TCVN 141 da dwoc soat xét lai trén co s& tham khao EN 196 -2 tuy nhién mét sd néi dung ky thuat ctia né chwa
hoan toan twong ddng v&i EN 196-2.
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TIEU CHUAN QUOC GIA TCVN xxXX-4:XXXX

Phwong phap thtr xi mang -
Phan 4: Pinh lwong cac cau tir

Methods of testing cement —

Part 4: Quantitative determination of constituents

1 Pham vi ap dung

Tiéu chuan nay mé t& phwong phap xac dinh ham lwong cta hau hét cac ciu tir co trong thanh phan

cac loai xi mang dwgc néu trong EN 197-1.

Vé nguyén téac, phwong phap md ta tai Diéu 6 ap dung cho tat ca cac loai xi mang, ké ca sb lwong va
tinh chat clia cac cAu tiv. Tuy nhién, trén thuc té chi 4p dung cho cac loai xi mang dwoc dinh nghia trong

Bang 1.

Phwong phap tai Biéu 6 nén dwoc coi la phwong phap lwa chon va dwa trén sy hoa tan cé chon loc
tuan tw cGa cac thanh phan clu tr - thwéong la chwa biét rd s lwong va khong thé tach chang riéng biét
dé phan tich cung luc véi xi mang.

Phwong phap lwa chon nay c6 kha néng dinh lwgng (theo khéi lwgng): clinker xi mang pooc lang, xi 16
cao, tro bay silic, puzolan tw nhién, da vdi, silica fume va cac chat diéu chinh thoi gian déng két cé trong
céac loai xi mang thudc cac loai dwoc néu trong Bang 1. Bang nay dworc trich mot phan tlr Bang 1 cla
EN 197-1.

Bang 1: Cac loai xi mang thong dung dwoc quy dinh trong EN 197-1

Loai xi mang Tén goi Ky hiéu Khéng bao gom
CEMI Xi mang pooc lang CEM I
CEM II/A-S
Xi mang pooc lang xi
CEM II/B-S
Xi mang pooc lang silica fume CEM II/A-D
i . I CEM II/A-P
i mang pooc lang puzolan
CEMII CEM II/B-P
X I o CEM II/A-V
i mang pooc lang tro ba
9P ? y CEM II/B-V
- y C A CEM II/A-L hoac
Xi mang pooc lang da voi LL*
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Loai xi mang Tén goi Ky hiéu Khéng bao gom
CEM II/B-L hoac
LL*
_ CEM II/A-M Da voi
Xi mang pooc lang hén hop .
CEM 11/B-M Da phién sét nung
CEM III/A
CEM I Xi mang xi 16 cao CEM 11I/B
CEM Ill/C
CEM IV/A
CEM IV Xi mang puzolan
CEM IV/B
x CEM V/A
CEMYV Xi mang hon hop
CEM V/B

* Phwong phap nay khéng phan biét dwoc da véi loai L va LL.

CHU THICH 1: Béi v&i xi mang chira tro bay calcium, da phién sét hodc cac cau tlr cd chira mdt phan cac khoang twong tw
clinker, can phai nghién ctru thém déc tinh clia cac cu tir dé trwde khi ap dung phuong phap nay.

Phwong phap Iwa chon cé nhitng han ché nhw da néu va khéng duoc coi la phwong phap dé xac dinh
ham lwong cAu tt clinker tach biét véi cac ciu tir khac. Ham lwong clinker dwoc xac dinh 'theo d4u hiéu
d&c trwng khac biét' va néu cac ciu tir thanh phan cé chira mot phan cac pha twong tw nhw cac pha cé

trong clinker c6 thé gay anh hwéng dan dén viéc kho cé thé giai thich két qua thu dwoc.
Trong trwdng hop thu dwoc cac két qué bat thuwong, can tién hanh thém cac khao sat néu tai (6.2.5.4).
Bét ky phwong phap nao khac cé cung muc tiéu va dwoc st dung trong diéu kién khéng cé sén cac cau
tlr thanh phan dé phan tich riéng biét, cé thé dwoc coi la phwong phap thay thé cho phwong phap lwa
chon néu két qua thu dworc 1a twong dwong va cac thong sb théng ké dwa ra 1a phu hop.
Trong moét sb trwéng hop riéng 18, khi phong thi nghiém théng bao chinh thie 1a:
- Xi mang chi chtra hai cu t: khi d6, phuwong phap nay sé dwoc don gian hoéa rat nhiéu do chi
can xac dinh ham lwgng chat diéu chinh thdi gian déng két da siv dung (R) 1a du dé tinh ham

lwong clinker bang cach tinh hiéu sé;

- Xi mang chi chira ba cu t&r gdm: chét diéu chinh thdi gian dong két, clinker va moét trong ba
thanh phan: xi, puzolan hoac tro bay silic. Trong Diéu 7 dwa ra mét s6 phwong phap la cac dang
ctia phwong phap lwa chon, con cac phwong phap khac dwa trén sw phan tach vat ly ciia cac ciu
t&r va dwa trén cac nguyén tac phan tich khac nhau.

CHU THICH 2: Tiéu chuan nay chap nhan s dung thuat ngi¥ sau day cho cac cau t& chinh:

- Clinker xi mang pooc lang theo EN 197-1 dwoc goi la clinker;
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-Xi 16 cao dang hat theo EN 197-1 dwoc goi la xi;

-Cac puzolan tw nhién theo EN 197-1 dwoc goi la puzolan;

-Tro bay silic theo EN 197-1 dwoc goi la tro bay;

- Calcium sulfat theo EN 197-1 dwoc goi la chat diéu chinh thdi gian dong két.
2 Tai liéu vién dan
Céc tai liéu vién dan sau day 1a can thiét cho viéc ap dung tiéu chuan nay. Déi v&i cac tai liéu vién dan
ghi n&m cdng bb thi 4p dung phién ban dwoc néu. Dbi véi cac tai liéu vién dan khéng ghi ndm céng bd
thi 4p dung phién ban mé&i nhat, bao gdbm ca cac stra ddi, bd sung (néu co).
EN 196-2, Phuong phép thtr xi méng - Phén 2: Phan tich héa hoc cta xi méng
TCVN xxxx-7 (EN 196-7), Phuong phép thir xi médng — Phén 7: Phuong phép 1dy méu va chuén bi mau
xi mang
TCVN ... (EN 197-1) Xi méng - Phé&n 1: Thanh phén, yéu cau ky thuét va tiéu chi phu hop dbi véi céc
loai xi mang théng dung
TCVN 8244 (ISO 3534), Théng ké hoc - Tir vung va ky hiéu
TCVN 7149 (ISO 385), Dung cu thi nghiém béng thiy tinh — Buret
TCVN 7150 (ISO 835), Dung cu thi nghiém béng thdy tinh — Pipet chia do
3 Yéu cau chung dbi véi thir nghiém
3.1 86 lan thir nghiém
Dé thwc hién tinh toan ham lwong cla cac ciu tlr xi méng, déi véi mbi chi tiéu phan tich can phai tién
hanh hai thir nghiém. Céc chi tiéu phan tich gém:

- Dbi v&i phwong phap lwa chon 14 hoa tan chon loc (Diéu 6):
Xac dinh ham lwong sulfur trioxide (SOs), ham Iwgng carbon dioxide (CO-), ham Iwgng can

con lai sau khi hoda tan mau béng dung dich EDTA va béng dung dich nitric acid, ham lwong

sulfide (S%) c6 trong xi méng va trong phan can khi hoa tan bang dung dich EDTA;

- Ddi v&i cac phwong phap phan tich xi mang chira ba ciu tt (Diéu 7):
Xac dinh ham lwgng sulfur trioxide (SO3), ham lwgng carbon dioxide (COz), ham lwgng mét
khi nung, ham Iwgng calcium oxide (CaO), magnesium oxide (MgO), maganese oxide
(MnO), sulfide (S*) va ham lwong can khéng tan. Tuy thudc vao phwong phap duwoc st

dung, chi tién hanh xac dinh mot sé chi tiéu néu trén.

Déi véi méi chi tiéu phan tich, chénh 1éch gitra hai gia tri thu dwo'c phai nhd hon hai 1an d6 l1éch chuan
l&p lai cGa chi tiéu nay va két qua dwoc tinh bang trung binh cdng cla hai gia tri. Néu chénh léch gitra
hai gia tri I&n hon hai 1an d6 1éch chuan 13p lai, phai thuc hién phép thir thr ba, két qua dwoc tinh bang

trung binh cong cla hai gia tri gan sat nhau nhét.
9
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B&i vay, dbi véi phwong phap Iwa chon bang hoa tan chon loc, chi can thwe hién mét phép tinh dé xac
dinh dinh lwong cac cAu tkv, dac biét la dbi vai clinker.

Twong tw nhw vay, dbi véi cac phwong phap phan tich xi méng cé ba clu ti, chi cAdn mét phép tinh cé
thé xac dinh dwoc ham lwong ctia ciu tir co tinh chét thuy lwc hodc clu tlr cé tinh chét puzolan.

Do léch chudn 13p lai cha cac chi tiéu phan tich khac nhau dwgc néu trong EN 196-2, nhu sau:

o ) Do léch chuan déi véi do lap lai
Chi tiéu phan tich . ‘.
(tinh bang % theo khoéi lwgng)

SOs 0,07
CO: 0,07
a (can khéng tan trong EDTA) 0,50
b (can khéng tan trong HNO3) 0,11
s* 0,02
CaO 0,18
MgO 0,15
MnO 0,003
Can khong tan 0,10
Mét khi nung 0,04

3.2 Xac dinh khéi lwgng khéng déi

Khdi lwgng khong ddi dat dwoc khi l&p lai qua trinh nung trong khodng 15 min, lam ngudi, can ma hiéu

sb gitra hai lan can lién tiép khoéng Ién hon 0,000 5 g.
3.3 Biéu thj khéi lwong va két qua
Biéu thj khdi lwong bang gam, chinh xac dén 0,000 1 g.

Biéu thi két qua, tinh bang gia tri trung binh cla hai phép xac dinh (xem 3.1) ham lwong cla cac ciu to
dwoc tinh bang phan tram, chinh xac dén mét chir sb thap phan.

3.4 D6 Iap lai va do tai lap

Do 1ap lai: DO chum trong cac diéu kién lap lai (v&i cung mdt phwong phap, trén cac mau thir (vat liéu)
giébng hét nhau, trong cling mét phong thi nghiém, béi ciing mét nguwdi thwe hién, st dung cling mot thiét
bi trong khodng thai gian ngén).

Do tai lap: D6 chum trong cac diéu kién tai l1ap (v&i cing mot phwong phap, trén cac mau thir (vat liéu)
gidng hét nhau, trong cac phong thi nghiém khac nhau, véi nhivng ngudi thue hién khac nhau, st dung
trang thiét bi khac nhau).

10
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Do 1ap lai va dd tai lap trong tiéu chuan nay dwoc biéu thi bang (cac) dd Iéch chuén 13p lai va (cac) do
léch chuén tai lap, tinh badng phan tram tuyét déi, ludn gan véi ham lwong clinker trong phwong phap
chung xac dinh ham lwgng cac cAu t&r bang cach hoa tan chon loc, ham lwong cla cAu tt c6 tinh chét
thuy lwc va ham lwong céu t co tinh chat puzolan trong phwong phap phan tich xi mang ba cAu tor.
4 Chuan bi mau xi mang
Trwée khi phan tich, mau phong thi nghiém dwoc lay theo quy dinh ctia TCVN xxxx-7 (EN 196-7) va xu
ly @& thu dwoc mau thir.
Chi tiét vé cach xr ly mau la khac nhau tly theo phwong phap xac dinh st dung va dwoc chi dinh thuc
hién trwdc khi bat dAu mé&i quy trinh (xem 6.2.4.1; 7.2.1.4.1; 7.2.2.3.1: 7.3.1.4.1: 7.4.1.4 1 va 7.4.2.4.1).
5 Thudc thir
Chi st dung thudc thir dat cap tinh khiét phan tich.
“Nwéc” dwoc hiéu 1a nwdc cat hodc nwdc khir ion cé dd dan dién < 0,5 mS/m.
Trwr khi c6 quy dinh khac, “phan tram” dwoc hiéu 1a phan tram khéi lwong.
Khdi lwong riéng clia chét 1dng va thudc thtr dang 16ng dam déc dwoc biéu thi bang “p”, tinh bang g/cm?®
& 20 °C.
Mtrc dd pha lodng luén duoc biéu dién dwéi dang phép cong thé tich, vi du: hydrochloric acid lodng
(1 + 2) cé nghia |a 1 thé tich hydrochloric acid dam d&c dwoc pha véi 2 thé tich nuéec.
6 Xac dinh ham lwong cac cau tir xi mang
6.1 Khai quat
Phwong phap nay ap dung cho xi mang c6 nhiéu ciu tt nhu:

- Clinker;

- Cac cAu tt co tinh chét thay lwc, cac cAu tir c6 tinh chéat puzolan hodc cac ciu t tro;

- Chét diéu chinh thdi gian dong két.
Cac cu tlr xac dinh theo phwong phap nay dwoc phan loai nhw sau:

- Chét diéu chinh thoi gian dong két;

- Clinker;

- X

- Céc cAu tir khac chtra calcium nhw da voi, da phan (hén hop da voi va thach cao), hodc cac vat

liéu thu dwoc tr qua trinh céng nghé san xuét clinker.

- Céc cAu tr khac chira silic nhw hdn hop da silic, puzolan tw nhién, tro bay silic, silica fume.

Nhw vay, vé nguyén tac, sé c6 ndm loai cdu t&r nhung

11
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- mot vai cAu tlr, phan I&n 1a d4a voi hodc da silic ¢ thé chira mot hodc vai thanh phan cé cung ban
chéat nhwng khong thé xac dinh ching mét cach riéng biét duorc.
- nhitng cAu tt khac chra calcium hodc silic cling c6 thé cé ddng thdi trong xi mang, vi du: da
phén c6 1an da silic; mot sb tro bay silic va puzolan c6 thanh phan twong tw nhw tro bay calcium.
Do d6, phwong phap nay khong thé xac dinh chinh xac cac thanh phan ciu t& xi mang vi c6 thé

ham lwong ctia mdi loai da bi loai khac 1am sai léch di.

Néu can xac dinh (phan biét) ngudn gbc ctia cac cau tir chira calcium hodc cau tlr chira silic mot cach
chinh xac hon, thi can c6 thém diéu tra mé réng cé lién quan dén nha san xuét xi méng theo nhw mo ta
tai (6.2.5.4).

Cac két qua thu dwoc khi ap dung phwong phap nay cé tinh dinh lwong, bat ké tAm quan trong twong

dbi clia cac cau tlr dwoc xac dinh.
6.2 Phwong phap héa tan chon loc
6.2.1 Nguyén tic

Sau khi chuan bi, mét phdn mau xi méng dwoc x& ly bang dung dich cé chira triethanolamin (TEA),

dietylamin (DEA) va mudi disodium dihydrate cla ethylene-diamine-tetracetic acid (EDTA).
Mét phan mau khac dwoc xi ly bang nitric acid lodng (xem Bang 2).

Tw cac két qua thu dwoc cla hai phép hoa tan cé chon loc nay, két hop véi cac két qua cliia phép xac dinh
ham Iwong sulfur trioxide (SO3), ham lwong carbon dioxide (CO,), ham lwgng sulfide (S*) cha xi mang va

ham lwong can khéng tan trong dung dich EDTA ctia mau, tinh ra dwg'c ham lwong cac ciu tir.

Bang 2 — Thuéc thir va thwc hién

Thubc thir Hoa tan Khéng hoa tan
Chét diéu chinh thoi gian déng két Xi
Dung dich EDTA Clinker Puzolan
Cac cu tlr chtra calcium Tro bay

Cac cAu ti chira silic

Silica fume
Chét diéu chinh thei gian déng két Puzolan
Clinker Tro bay
Nitric Acide ) .
Cac cau t&r chtra calcium Cac cau tr chira silic
Xi Silica fume

12
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6.2.2 Thubéc thir
a)Triethanolamine (TEA) N(CH2CH20H); (p = 1,12 g/lcm?®)

b) EDTA Mubi disodium dihydrate cGa ethylene-diamine-
tetracetic acid (C1oH14sN2Na20g.2H,0)

c) Diethylamine (DEA) (C2Hs)NH
d) Ethanol C2HsOH
e) Nitric acid dam dac HNO; (p khoang tir 1,40 dén 1,42 g/cm®)

6.2.3 Thiét bi, dung cu

a) Can, cé thé can véi do chinh xac dén 0,000 1 g.

b) T say, c6 kha ndng hoat dong & nhiét dd (105 °C + 5) °C, c6 bd phan diéu chinh nhiét do.
c) Nhiét ké, c6 kha ndng do & nhiét d6 (20 + 0,5) °C.

d) May khudy dién, canh khuay bang thay tinh.

e) Giay loc lam bang vi soi thay tinh, kich thwdc 16 x6p tr 1 pm dén 2 um va dwdng kinh tdi da 9 cm
phu hop v&i phéu clia hé théng loc. Phia trén va phia duéi gidy loc dwoc gan dai lam bang poly tetra fluoro
ethylen (PTFE) - duwoc cap kém theo thiét bj - d& thu gom cac hat nhé trén bo loc hiéu qua. Gidy loc phai

khang con, khang kiém va dwoc sdy kho dén khéi lwong khéng déi & nhiét dd 105 °C.

f) Giay loc, c6 kha néng gil lai cac hat c6 kich thuéc ndm trong khodng ttr 4 um dén 12 pm, str dung trong

treorng hop loc tinh. Néu can, c6 thé dung hai gidy loc 1am bang vi soi thay tinh xép chdng 1&én nhau.
g) Hé théng loc hut chan khéng, cé kha ndng s dung véi cac loai gidy loc lam bang vi soi thay tinh.
h) Binh hat &m, chira magnesium pechlorate (Mg(ClO4).) khan.

i) Dung cu thuy tinh do thé tich, c6 d6 chinh xac trong phan tich, nghia 1a loai A theo quy dinh tai ISO
TCVN 7149 (ISO 385) va TCVN 7159 (ISO 835).

j) Dung cu thay tinh théng thwéng, cdc, binh, kinh déng hd, v.v.
k) Chay, c6i ma nao.

I) Sang, co kich thuwéc 16 75 pm.

6.2.4 Cach tién hanh

6.2.4.1 Chuén bi miu thir

X ly mAu xi mang (xem Diéu 4) dwoc lay theo cac quy dinh tai tiéu chudn TCVN xxx (EN 196-7) nhw

sau:

Dung dung cu chia mau ho&c bang phwong phap chia tw l4y mot lwong khodng 20 g mau thir.
13
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Khong tach sat ra khdi mau thir trong qua trinh chuan bi mau thir.

Nghién m&u trong cbi ma nao (6.2.3 k)) cho dén khi lot hét qua sang co kich thuwédc 16 75 pm (6.2.3.i)).
Tron déu dé thu dwoc mau thir ddng nhét.

S4y mau khoang 2 h trong ti sdy (6.2.3 b)) va lam ngudi trong binh hat &m (6.2.3 h)).

6.2.4.2 Chuan bi dung dich EDTA

Pha 250 mL dung dich triethanolamin (TEA) (6.2.2 a)) v&i 500 mL nwéc trong cdc ¢ dung tich 2 000 mL.
Hoa tan (93,00 + 0,02) g EDTA (6.2.2 b)) vao trong hén hop nay va dé& ngudi dén nhiét dd phong. Chuyén
hén hop vao binh dinh mirc dung tich 1 000 mL.

D4t binh trong ta hat, thém nhanh 173 mL dietylamin (DEA) (6.2.2 ¢)), day nat va dé ngudi.

Thém nwéc dén vach dinh mure, 14c déu.

Dung dich st dung dugc trong mot thang, bao quan trong chai thay tinh tbi mau.

CANH BAO: Diethylamine (DEA) l1a mét chét rat dé bay hoi va c6 thé gay doc néu hit phai & ndng dd dam dic. Do dé, can
phai chuan bij dung dich nay trong ti hut, trdnh xa moi ngudn nhiét hodc ngudn Itra, ddng thdi deo kinh va gang tay bao hd, thwc
hién moi thao tac cang nhanh cang tét.

Ngoai ra, trong qua trinh hoa tan xi mang, can phai day kin céc dé tranh moi nguy co hit phai va tranh
that thoat cac thanh phan dé bay hoi cé thé anh hwéng dén tac dung dém ctia dung dich EDTA. Néu van
xuét hién mui kho chiju thoat ra tr cdc da dwoc day kin, thi phai tién hanh thi nghiém trong ta hat, bao

gdm ca qua trinh loc.
6.2.4.3 Hoa tan bang dung dich EDTA

Dung pipet 1ay 50 mL dung dich d&m EDTA (6.2.4.2) vao cbc dung tich 1 000 mL, pha loang bang nwéc
dén thé tich khoadng 800 mL.

Dung may khudy (6.2.3 d) khudy dung dich véi tbc d6 khoang 300 vong /min.
Kiém soat dé nhiét do cta dung dich nam trong khoéng (20  0,5) °C (6.2.3 ¢)).

Can (0,5000 + 0,0200) g xi mang, chinh xac dén + 0,000 1 g (m) rdi thém dan lwgng mau vira can dwoc
lén bé mét dung dich da chuén bi & trén. Trong qua trinh thém mau, can khuéy dung dich lién tuc dé

tranh hinh thanh cac phan bj vén cuc, kho tan.

Sau 5 min, dirng khudy, st dung dau diia thay tinh d& dam nat cac hat von con sét trong dung dich.
Day nap céc.

Tiép tuc khudy trong (120 + 5) min, déng th&i duy tri nhiét d6 cta dung dich trong khoang (20 + 0,5) °C.

Gi4y loc can dwoc chudn bj trwdc khi loc dé tranh sai s6 do cac vi sgi soi thay tinh bi mét di trong qua
trinh xt ly tiép theo. Rlra gidy loc bang nwéc, sy kho trong ti sy, d& ngudi trong binh hat &m dén nhiét
dd phong rdi can chinh xac dén + 0,000 1 g (my).

Trai phang gidy loc 1én thiét bi loc chan khong (6.2.3 g)), lam dm gidy loc bang nuérc.
14
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Loc dung dich qua gidy loc 4m hodc gidy loc 4m hinh nén (6.2.3 f)) bang cach hut sao cho ap suét trong
binh Igc khéng nhé hon 33,5 kPa (250 mm Hg).

Rera sach que khudy va cdc bang nwéc, dung dia thiy tinh cé dau bang cao su dé tach hét can ran bam
dinh va chuyén hét ching sang phéu loc. Dung nwéc dé trang phéu va gom can trén gidy loc, rira cdn
trong phéu 5 lan bang 10 mL nwéc, chu y dé nwéc chay hét qua phéu gitka méi 1an rira. Cubi cung riva
sach phéu bang ethanol (6.2.2 d)).

Can than |4y gidy loc ra khéi phéu va dat l1én dia (6.2.3 j)). Lam kho gidy loc c6 chira can trong td say
(6.2.3 b)) trong 1 h. Sau d6, lam nguéi trong binh hut &m (6.2.3 h)) trong 15 min, can gidy loc c6 chira

can, chinh xac dén + 0,000 1 g (my).

Gir lai gidy loc c6 chira can trong hop kin dé& cé thé xac dinh dwgc ham lwong sulfide ctia can néu co

yéu cau (xem 6.2.4.7).
6.2.4.4 Hoa tan bang dung dich nitric acid loang

L4y 120 mL nwéc cat vao cde dung tich 400 mL. Dung may khudy (6.2.3 d)) khudy. Trong khi khudy,
thém tir tir (1,000 + 0,0200) g xi mang, chinh xac dén + 0,000 1 g (m3). Rai d&u mau lén bé mat dung

dich. Khudy déu lién tuc dung dich dé tranh tao thanh cuc vén khé tan.
Sau 5 min dirng khudy, néu dung dich con cac hat vén, dam nat ching bang dau diia thay tinh.

Tiép tuc vira khudy vira thém tir ttr 80 mL dung dich nitric acid lodng (1+ 9). Tiép tuc khudy trong 30 min.

Can thuc hién qua trinh hoa tan mau trong ta hat néu c6 sw hinh thanh ctia hydro sunfua (H.S)

Loc hén hop qua gidy loc lam bang vi soi thiy tinh da dwoc can trwdc (ma4) (6.2.3 e)).

Tién hanh chuén bj gidy loc, loc va riva gidng nhw mo ta tai 6.2.4.3 dé thu dwoc phan can sau khi hoa tan.
Lam kho gidy loc cé chira cén trong ta sdy (6.2.3 b) trong 1 h.

Sau khi lam ngudi trong binh hat dm (6.2.3 h) trong 15 min, can gidy loc cé chra cén, chinh xac dén
1+ 0,000 1 g (ms).

6.2.4.5 Ham lwong sulfur trioxide

Xéac dinh ham lwong sulfur trioxide clia xi méng theo phwong phap mo ta tai Diéu 4.4.2 ctia EN 196-2.
6.2.4.6 Ham lwong carbon dioxide

Xac dinh ham lwong carbon dioxide clia xi mang theo phwong phap mé ta tai Diéu 4.5.17 ctia EN 196-2.
6.2.4.7 Ham lwong sulfide

Xac dinh ham lwong sulfide ¢é trong xi méng (S+1) va ham lwong sulfide ¢ trong phan can (S2) - thu dwoc

tir qua trinh hoa tan EDTA - theo phwong phap dwoc md ta tai Diéu 4.4.5 ctia EN 196-2.
CHU THICH: Bé ting dd chinh xac ctia phwong phap xac dinh ham lwong sulfide, can lwu y:

- Sy dwoc xac dinh trén lwong xi mang cd khédi lwong khoadng (0,5000 + 0,0200) g, chinh xac dén + 0,000 1 g;
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- S, duoc xac dinh bang cach lay toan bo phan cin tir qua trinh hoa tan mau bing EDTA, bao gdm ca phan gidy loc
(xem 6.2.4.3) va cho vao binh phan trng dé& xac dinh. Khéi lwgng mau clia phép xac dinh Itc d6 dwoc tinh bang (ms-
ma);

- Theo khuyén nghij tai cht thich trong muc 11.2 cGia EN 196-2, khi ham lwong sulfide thap thi can 14y lwong xi mang I&n
hon dé thtr nghiém.

6.2.5 Tinh toan ham lwong cac cau tir xi ming
6.2.5.1 Khai quat

Cac th&r nghiém da duwoc thwe hién cho thay, khi dwa trén méi lién hé ty lwong chinh xac cla cac gia tri
sulfur trioxide va carbon dioxide twong ng dé tinh toan ham lwong cac chét diéu chinh thei gian déng
két va ham lwong cac cau tlr chira calcium, thwdng sé cho két qua khong chinh xac khi so sanh véi ham

lwong thuwe clia cac ciu tlr nay trong xi mang.

Nguyén nhan la do, chét diéu chinh thoi gian déng két cé thé bi mat nwéc mdt phan trong qué trinh san
xuét xi méng va cac cau tlr khac ngoai clinker van cé thé chira mét lwgng nhé sulfur trioxide. Hon niva,
cac cau tlr chira calcium thwdng cé chira cac tap chat khac. Do vay, can st dung thém cac hé sé dwoc

duc két tir thir nghiém trong cac phép tinh toan.

Cac hé s6 dwoc néu cling da bao phu ca trweng hop trong thue té ciu tk silic hda tan mot phan trong

nitric acid va xi khéng hoa tan hoan toan trong EDTA.
6.2.5.2 Tinh toan ham lwong can khéng hoéa tan
Ham lwong cén khong tan tinh bang phan tram cGa mau thir da dwoc say kho;

Ham lwong cén khong tan (a) thu dwoc khi hoa tan bang EDTA dworc tinh theo cong thirc:

m;

a=—2""15100 Q)
m

Trong dé:
m |a khéi lwong ctia xi mang, tinh bang gam (g);
m4 1a khéi lwong cua gidy loc, tinh bang gam (g);
m2la khéi lwong cla gidy loc cé chira cén, tinh bang gam (g).
Ham lwong can khong tan (b) thu dwoc khi hda tan mau bang nitric acid dwgc tinh theo cong thire:
ms —

p="15"M 100 ()
ms

Trong dé:
ms & khéi lwgng clia xi mang, tinh bang gam (g);
m4 1a khéi lwong cua gidy loc, tinh bang gam (g);

ms la khéi lwong cla gidy loc cé chira cén, tinh bang gam (g).
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6.2.5.3 Tinh toan ham lwong cac cau tw
Ham lwong chét diéu chinh thdi gian dong két (R) duoc tinh theo cong thire:

R=16x%S$S (3)

Trong dé:
S Ia ham lwgng sulfur trioxide c6 trong xi mang.
Ham lwong cAu tlr chira calcium (C) dworc tinh theo cong thirc:
C=20xc Néu c > 1 (4a)
C=0 Néuc<1 (4b)
Trong dé:
c la ham lwgng carbon dioxide c6 trong xi mang.
Ham lwong cAu tlr chira silic (P) dwoc tinh theo cong thirc:
P=105%Db Néu b>2 (5a)
P=0 Néu b<2 (5b)
Trong dé:
b 1a ham lwgng cdn khong tan thu dwoc khi hoa tan bang nitric acid.

Ham Iwong xi (L) dwoc tinh theo cdng thirc:

L=0 Néu (a-b) <1 (6a)
L =1,05x (a— b) Néu 1< (a-b)<30 (6b)
L = max (L;,L;) Néu (a - b) =30 (6¢)
Trong dé:
L, = 1,05(a —b) (7)
L, = 100 x % ®)

Ap dung cong thirc (8) néu thda man diéu kién 100 x S; > a x S,
Néu khong théa man diéu kién 100 x S; > a X S,, tién hanh xac dinh lai gia tri S, Sz va a.
Trong dé:

S1 1a ham lwgng sulfide ¢co trong xi mang;

S2 14 ham lwong sulfide co trong phan can thu dwoc khi hda tan bang EDTA.

Ham lwgng clinker (K) dwoc tinh theo céng thirc:
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K=100—R-C—-P-L (9)

CHU THICH 1: Néu muén biét ham lwong cla cac loai cu tlr trong xi mang trén co s& "khdng c6 chét diéu chinh thoi gian
dong két", phai nhan cac gia tri thu dwoc & trén véi hé sb: 100 / (100-R).

CHU THICH 2: Ham Iwong clinker, la ciu ttr chinh cua tat ca cac loai xi méng, dwoc tinh bing higu sé gitra 100% trir di tbng

ham lwong clia cac cau tlr khac.
6.2.5.4 Diéu tra thém
Két qua dwoc coi la bat thwdng, khi:

- Két qua dinh lvong ctia mot sd cau tir khac thuwdng so véi loai hodc nhém do nha cung cap da
cong bd;

- Két qua dinh lwong ctiia mot sbé cau tir thé hién tinh d&c trung cla xi mang dan dén viéc nhan
dang sai khac so v&i loai hodc nhém ma nha cung cap da cong bd.

- Co6 st dung cau t&r m&i ma viéc thir nghiém dinh lwong theo phwong phap hién cé dwoc coi la

chwa day du;

Trong trwdng hop két qua bat thuong thi hodc td chire chirng nhan hodc bat ky mét té chire doc lap da
dwoc cac bén lién quan uy quyén thyc hién phan tich sé can phai tién hanh diéu tra b sung dbi véi don

vi s&n xuét xi mang trwdc khi ban hanh két qua.
6.2.6 D6 lap lai va dé tai lap

Chi xac dinh dd chinh xac cla do |1&p lai va do tai 1ap déi véi ham lwong clinker vi clinker cé trong tat ca

cac chung loai xi mang.
Néu: (a—b) <30 hodc(a—b)=>30vaL=L, thi
D6 1&ch chuén déi voi do 13p lai 1a 1%;
D6 léch chuan dbi véi d6 tai lap 1a 2%.
Néu: (a—b)>30vaL=0L, thi
D6 1&ch chuén déi voi do 13p lai 1a 2%;
D6 léch chuan dbi véi d6 tai lap 1a 4%.
6.2.7 Dinh tinh loai xi mang

Xac dinh loai xi mang dang khao sat bang cach so sanh cac gia tri thu dwoc véi cac gi¢i han dwoc néu
trong bang 1 cta EN 197-1.

7 Xac dinh ham lwong cac cau tir déi véi xi mang c6 ba cau tor
7.1 Khai quat
Cac phuong phap khac nhau dwoc mb ta trong diéu nay chi ap dung cho xi mang cé ba cau ti, la:

- Clinker;
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- Duy nhat mét cAu ti cé tinh chét thay lwc hodc c6 tinh puzolan (xi, puzolan, tro bay);

- (Céc) Chét diéu chinh thei gian dong két.

Do d6, phwong phap nay chi dwgc sir dung néu co quan cong nhan hoéc td chirc doc lap dwoc cac bén

lién quan Gy quyén thwc hién phan tich, cé van ban cla nha san xuét xi méng xac nhan rang trong xi

mang khong c6 bat ky ciu t&r nao ngoai nhivng cau t&r da dwoc liét ké & trén.

Trong Diéu 7, mét sb phwong phap la cac bién thé cla phwong phap lwa chon cling véi mét sb cac phuong

phap khac dua trén sy phan tach vat ly clia cac cAu tlr va cac nguyén tic phan tich khac nhau.

7.2 Xac dinh ham lwong xi
7.2.1 Phwong phap tach bang chat 1éng nang

7.2.1.1 Nguyén tac

T moét phan mau thir xi méng, clinker va xi dwoc tach cang sach cang tét béng cac chét Idng nang (xem

Hinh 1). X4c dinh ham lwgng & ving ndng do nhd clia mot sb chat cé trong xi méng va trong cac phan

clinker va xi dwgc tach ra. Sau d6, tinh ra ham lwgng xi ¢ trong xi mang.

Phan nbi

)

p =298

Phan lang day

Phan nbi
loai bd
0=310

Phan  Cs
ldng day
Phan lang loai b6
day loai bo

Phan ndi
loai bd

Phan ndi

p=2,87- 2,89 loai bo
b =287 2,8% Phan ndi
loai bo
p=2,87- 2,89
24g Xi

C7

>aq| O giai doan nay, khéi lwong
vat liéu toi thieu la 4 g

Phan néi
%—’ loai bé

p =310

24g| Clinker
Ca

Hinh 1: S0 d6 phan tach chat str dung chéat 1dng ning
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7.2.1.2 Thudc thor

a) Di-iodomethane" : CHoal> (p = 3,31 to 3,32 g/cm?)

b) Dibutyl phthalate: CeHs (COOC4Ho)2 (p = 1,04 glcm?)

c) Bromoform": CHBrs (p trong khoang tir 2,88 dén 2,89 g/cm®)
d) Ethanol: C2HsOH (con tuyét déi)

e) Diethyl ether: C2Hs0C2Hs

CANH BAO Thuéc thir " 1a ddc hai va phai dwoc xtr ly cin trong nhét bing cach str dung ging tay an toan trong ta hat

¢6 gan quat théng gio.

7.2.1.3 Thiét bi, dung cu

a) Can phan tich, nhuv (6.2.3.a).

b) Ta say, nhu (6.2.3.b)

c) Bd loc bang thay tinh thiéu két, c6 dwdng kinh 16 trung binh nhé hon 4 ym.
d) May ly tam, cong suét it nhat 1 000 vong /min.

e) Sang, c6 kich thuwéc 16 nhd nhat 1a 32 um va Ién nhét [a 40 pm.

f) Sang, co kich thuwdc 16 75 um nhw (6,2,3 1).

g) Kinh hién vi phan cwc, cé anh sang truyén qua véi dé phéng dai téi thiéu 1a 100.
h) Binh hat 4m, nhu (6.2.3 h).

i) Dung cu thay tinh do thé tich, xem (6.2.3 i).

j) Dung cu thuay tinh théng thwong, xem (6.2.3 j).

7.2.1.4 Quy trinh

7.2.1.4.1 Chuén bi miu thir

X ly mau xi mang (khoang 2kg - xem Diéu 4) thu dwoc theo cac quy dinh tai TCVN xxxx-7 (EN 196-7)

nhw sau:

Tién hanh sang khd moét lwong xi mang vira di dé thu dwoc it nhat 15 g mau cé kich thuwéc hat nam

trong khoéng tr 32 ym dén 75 pm hoac 40 um dén 75 ym.

St dung ethanol dé sang wét phan thu dwoc véi sang co kich thuéc 16 nhé (32 pm hodc 40um) dé loai

bé cac hat min bi bam vao cac hat I&n hon.

R(ra lai phan s6t sang moét lan trong diethyl ether va sdy khodng 2 h trong td say (7.2.1.3 b) va dé ngudi
trong binh hat &m (7.2.1.3 h).
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7.2.1.4.2 Tach cac phan clinker va xi (xem Hinh 1)

Chuyén phan hat nhé clia mau thanh dang huyén phu bang cach st dung chét 1dng nang (Ia hén hop cla
di-iodomethane va dibutyl phthalate hodc bromoform), cé khéi lwong riéng 2,98 g/cm?®, va lwong mau véi

ndng dd khong vwot qua 4 g/100 mL chét 16ng.
Loai bd cac hat st bang cach khuéy bang diia nam cham.

Chuyén phan huyén phu thu dwoc vao éng ly tam va ly tam trong 5 min. Tach phan lang day (C+) ra khai
phan ndi (S1) & phia trén b& mé&t bang cach dé phan néi nay vao mét dng ly tam khac (st dung 6ng ly
tam cb hep sé khién cho viéc thuc hién thao tac nay don gian hon). Thu lai phan I&ng day (C1) dé tiép

tuc lam sach clinker.
Lap lai thao tac tach hai 1an, sau d6 chuyén phan ndi phia trén (S2) thanh dang huyén phu trong chét
Idng ndng cb cuing ty trong va ly tdm trong 5 min. Loai bé cac chéat can.

Db phan ndi méi nhat thu duwoc (Ss) vao bo loc bang thay tinh thiéu két (7.2.1.3 ¢), riva hai 1an bang

diethyl ether, lam khé trong td sy 30 min va dé& ngudi trong binh hut &m dén nhiét d6 phong.
7.2.1.4.3 Lam sach thanh phan clinker (C4) (xem Hinh 1)

Rera can (C1) thu dwoc tlr cong doan ly tam dau tién hai lan bang diethyl ether trén bd loc béng thay tinh

thiéu két. Lam khé trong td sdy 30 min va dé nguoi trong binh hat &m dén nhiét d6 phong.

Khuéch tan bot thu dwoc thanh huyén phu trong chat 1dng cé khéi lwong riéng la 3,10 g/cm® (hén hop
cla di-iodomethane va dibutyl phthalate hodc bromoform) & néng dé khéng qua 4 g/100 mL chét 16ng
dam d&c. Chuyén vao 6ng ly tam va ly tam trong 5 min.

St dung bd loc bang thay tinh thiéu két dé loai bé phan ndi phia & trén va thu hdi chét 16ng tir cac éng
ly tam. Thwc hién thém it nhat hai l14n niva qua trinh: phan tan can trong chét Idng ndng cé khéi lwong
riéng 3,10 g/cm?, ly tam trong 5 min va loai bd cac phan néi phia trén. D4 phan lang day cudi cung thu
duwoc (C4) vao bo loc bang thay tinh thiéu két va rira hai l1an bang diethyl ether.

Lam kho trong ta sdy trong théi gian 30 min va dé& ngudi trong binh hat Am dén nhiét d6 phong. Bé thuc
hién cac phép phan tich héa hoc, phan clinker cudi ciing (C4) phai c6 khéi lwgng it nhat 1a 4 g.

Néu chwa thu dwoc lwgng nay, can phai tién hanh phan tach du dé téng khéi lwong ctia cac phan clinker

riéng 1& cé dwoc it l1anhat4 g.
7.2.1.4.4 Lam sach phan xi (C7) (xem Hinh 1)

Dé thu dwoc phan xi, chuyén phan néi phia trén (Ss) thanh dang huyén phu trong chét 16ng nang c6 khéi
lwong riéng tir 2,87 glcm® dén 2,89 g/ cm® (hén hop cla di-iodomethane va dibutyl phthalate hodc

bromoform) v&i ndng dé chat ran khéng vuwot qua 4 g/100 mL chét 1dng.

Tuy nhién, khi lwong xi thu dwoc nhd, cho phép st dung chét 1dng cé khéi lwong riéng thap hon, nhung

khoéng dwéi gia tri 2,84 g/lcm®.
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Chuyén phan huyén phu vao éng ly tam va ly tdm trong 5 min. St dung bd loc bang thly tinh thiéu két
dé thu hdi chéat 1dng tir cac 6ng ly tdm va loai bd phan ndi phia trén. Lap lai it nhat hai lan qua trinh: phan
tan can trong chat 1dng co cung ty trong véi chat 1dng dwoc st dung cho 1an tach dau tién, ly tam trong

5 min va loai bd cac chét ndi phia trén.

D6 phan I&ng day cudi cuing thu dwoc (C7) vao bd loc bang thay tinh thiéu két va rira hai lan bang diethyl

ether.

Lam kho trong tG sdy 30 min va dé ngudi trong binh hat &m dén nhiét d6 mai trudng. Dé thuwe hién cac

phép phan tich hoa hoc, phan xi cudi cuing (C7) cé khéi lwong it nhat 4 g.

Néu chwa thu dwgc lwong nay, can phai tién hanh phan tach du dé tdng khéi lwong clia cac phan xi

riéng 1& cé dwoc it l1a nhat4 g.
7.2.1.4.5 Kiém tra dé tinh khiét cia cac phan clinker va xi
Kiém tra do tinh khiét clia cac phan clinker va xi bang cach quan sat ching dudi kinh hién vi (7.2.1.3 g)).

Cu thé, dat mot vai miligam mau thlr 1&n lam kinh, phan tan mau trong mét giot dau phu hop, day mau

bang mét lam kinh khac va quan sat bang kinh hién vi (d6 phéng dai 100).
Cac hat xi c6 mau sang, déng nhét, co vét ran thly tinh va bi m& nhat gitra cac I&ng kinh Nicol giao thoa.

Cac hat clinker c6 mau sadm, dang tinh thé, c6 dwéong vién khdng déu nhwng tao nén cac mat phan xa

dwéi anh sang phan cwce khi xoay ban kinh hién vi.
Néu mét trong nhirng phan nay khéng du tinh khiét, thi tién hanh phan tach tiép
7.2.1.4.6 Xac dinh ham lwgng mét s6 chat & viing ndng dd nhé

Xac dinh ham lwgng sulfur trioxide (tinh bang phan tram theo khéi lwong - Ss), calcium oxide va xac dinh
ca mot s chat (8%, MgO hodc MnO) c6 ham lwong nhd - cac chat nay khdng co trong thanh phan cla
chét diéu chinh thoi gian déng két - trong cac phan xi méng da sy kho va trong cac phan xi, clinker

twong ng la (C7) va (Ca).
Tién hanh phan tich theo cac phwong phap duwoc mé ta trong EN 196-2.

Néu phai biéu thi k&t qua cudi cung tinh trén vat liéu da qua nung, thi can xac dinh ham lwgng méat khi

nung ctia xi mang, xi va clinker theo phwong phap dwoc mo ta tai Diéu 4.4.1 ctia EN 196-2.
7.2.1.5 Tinh ham lwong xi ciia xi mang

Ham lwong sulfur trioxide (Ss) c6 trong chét diéu chinh thdi gian dong két dwoc tinh theo cong thire:

S XX+ A XY —C XZ (10)
s X—0,7xZ

Trong dé:
X=(Cc—C) XA —A) —(Ac —A) X (G —C)
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Y =S % (C; — Cy) + S X (C. — Cy)
Z= Sx (A; — Ay) + Sk X (Ac — A)
Vi
Ss laham lwong sulfur trioxide trong chét diéu chinh thdi gian dong két;
S laham lwgng sulfur trioxide trong xi mang;
Skla ham lwong sulfur trioxide trong phan clinker;
C. la ham lwgng calcium oxide trong xi mang;
Ci la ham lwgng calcium oxide trong phan xi;
C« la ham lwong calcium oxide trong phan clinker;
A: 1a ham lwong (nhd) clia mdt trong sb cac chéat (S* hodc MgO, hodc MnO) cé trong xi mang;
Ai 1a ham lwong (nhd) clia mét trong sb cac chat (S* hodc MgO, hodc MnO) trong phan xi;
A« la ham lvgng (nhd) clia mot trong sé cac chéat (S hodc MgO, hodc MnO) trong phan clinker.

Ham lwong sulfur trioxide cla chat diéu chinh thdi gian ddng két phai nam trong gidi han cho phép trong

diéu kién céng nghiép. Cac gi¢i han nay twong dwong voi:

Gia tri I&n nhat : Ss = 58 % (ham lwgng SO; clia anhydride (CaS0.));

Gia tri nhd nhét: Ss = 32 % (ham lwgng SO; clia thach cao chira 30% tap chét)
Néu gia tri tinh toan ctia Ss khéng nam trong pham vi nay thi tién hanh phan tich lai.

Trong qua trinh phan tich cac chat c6 ham lwong nhd dap &ng cac diéu kién trén, do chinh xac dwoc coi

la 16n nhat néu hé sb f, tinh theo céng thirc dwéi day, cé gia tri nhé nhat:

Sy

f=—"-—7—<
(A —Ay)

Trong d6 S, 1a do 1éch chuén dbi véi do 1ap lai ctia phép phan tich tap chat nay (xem 3.1).
Ham Iwong xi trong xi mang dworc tinh theo cong thirc sau:

e  Tinh theo vat liéu kho:

(C.xa)—(CexDb")—(0,7%xSg xc") (11)

L =100 x
(Cjxa") — (CkxSs)+ (0,7 xSg X Sy)

Trong dé:
a = Ss - Sk
b'=Ss— S
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C’ = S - Sk

e Tinh theo vat liéu da qua nung:

(100 —P) (12)

L=LX—r
(100 -P)

Ham lwong xi trong hén hop (xi va clinker) dwoc tinh theo cdng thirc sau:

e Tinh theo vat liéu da say kho:
_ 100 xa’ x L (13)
~ (100 xb") — (S X L)

1

e Tinh theo vat liéu da qua nung:

- 100 x a’ x L x (100 — P;) (14)
"~ 100 x (100 x b’ =S, x L) =L x (' X P, — Sg X Pi) — 100 X b’ x Py

Trong dé:
L Ia ham lwong xi trong xi mang;
L’ Ia ham lwong xi trong mau xi mang sau nung;
| 1a ham lwgng xi trong hén hop (clinker + xi);
I la ham lwong xi trong hén hop (clinker + xi) da qua nung;
P+ la ham lwong méat khi nung cla phan xi;
P 1a ham lwong mét khi nung cta xi mang;
P« 1a ham lwong mét khi nung ctia phan clinker.
7.2.1.6 D6 lap lai va do tai lap
Do léch chuan dbi vai d6 1ap lai la 1 %;
Do léch chuan dbi voi do tai lap 1a 3 %.
Cac gia tri nay c6 thé ap dung dbi v&i tAt ca ham lwong xi c6 trong xi méng.
7.2.2 Phwong phap kinh hién vi
7.2.2.1 Nguyén tac

Ham Iwong xi hat 16 cao dwgc xac dinh bang cach dém qua kinh hién vi. LAy mét lwong nhé mau ther &
cép hat qui dinh, kiém tra dwi anh sang truyén qua ho&c phan xa.
B& qua cac chéat diéu chinh dong két va sau khi dém du sb lwong hat, ty 1& (L) la ham lwong tinh bang

phan trdm theo cong thirc:

S§1 hat xi 15
0 lvong hat xi 100 (15)

Ly, = = — - - X
V' Téng s6 lwgng hat(xi + clinker)
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Ham lwgng xi hat 16 cao trong xi mang duoc tinh bang cach st dung hai thdng sb chinh la: khéi lwong

riéng (bang cach do) va phan bd thanh phan (béng phan tich héa hoc).

7.2.2.2 Thiét bi va vat liéu

a) Thiét bi sang co hoc hoic sang khi, v&i sang cé kich thwéc 16 32 pm.

b) Sang, c6 kich thudc 16 40 um.

c) Kinh hién vi phan cwc, nhu (7.2.1.3 g).

d) Kinh hién vi, c6 ngudn anh sang phan xa v&i dd phong dai tir 200 dén 400.
€) Nhwa théng.

f) May mai.

g) Keo dinh téng hop.

h) Dung cu thay tinh do thé tich, xem 6.2.3 ).

i) Dung cu thuay tinh thong thwong, xem 6.2.3 j).

7.2.2.3 Cach tién hanh

7.2.2.3.1 Chuan bi mau thr

X0 ly mau xi mang (xem Diéu 4) duwoc lay theo cac quy dinh ctia TCVN xxxx-7 (EN 196-7) nhw sau:

St dung thiét bi sang co hoc hodc thiét bi sang khi (7.2.2.2 a)), (7.2.2.2 b)), sang lay phan mau thir c6
kich thwéc hat I&n hon 32 uym va nhd hon 40 um. Loai bd cac hat sat bang nam cham. Phan mau thir

sau khi sang c6 khéi lwgng khéng nhd hon 2 g.
a) Kiém tra mau dwéi anh sang truyén qua

Phan tan khodng 0,02 g mau thir (da dwoc sang) trong nhwa théng 7.2.2.2.e) - da dwoc dun chay trén
lam kinh & nhiét do tr 130 °C dén 150 °C — va day nép lam kinh.

b) Kiém tra mau dwéi anh sang phan xa.

Phan tan khodng 1 g mau thlr (dd dwoc sang) trong keo dinh tdng hop 7.2.2.2.g) va chd cho dén khi keo

dong dac lai.

Mai, lam béng va lam phang bé mé&t cia mau bang nuéc trong khodng 30 s.
7.2.2.3.2 Dém qua kinh hién vi

Chu y d&m bao rang mau khéng bi hdng khi dat dwai kinh hién vi.

a) Trong &nh sang truyén qua

Kiém tra mau trong anh sang truyén qua (d6 phong dai 100). Khéng tinh dén hat chét diéu chinh thoi

gian dong két, dém it nhat 1 000 hat clinker va xi.
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Cac hat xi c6 mau sang, déng nhét, co vét ran thly tinh va bi m& nhat gitra cac I&ng kinh Nicol giao thoa.
Cac hat clinker c6 mau sam, dang tinh thé, c6 dwdng vién khong déu nhwng tao nén cac mét phan xa
dwéi anh sang phan cuc khi xoay ban kinh hién vi.

Céac hat clia chét diéu chinh thdi gian déng két (thach cao va anhydride) khong khéac biét Idm trong anh
sang tw nhién, nhwng tao nén cac mat phan xa dwdi anh sang phan cwc khi xoay ban kinh hién vi.

CHU THICH 1: Viéc quan sat dwoc thie hién d& dang hon bang cach st dung ban phan tw séng mica.

b) Trong anh sang phan xa

Khong tinh dén hat chéat diéu chinh thoi gian dong két, dém it nhat 1 000 hat clinker va xi.

Sau khi lam sach, béng va phang bé mat mau, dé dang phan biét dwoc cac hat xi 16 cao c6 mau xam

nhat, trong khi khoang C4AF cla clinker cé mau trdng va cac khoang clinker khac (CsS, C2S va C3A) c6

mau sam.
CHU THICH 2:
C4AF = 4(Ca0) . Al,03. Fez03, tetracalciumum aluminoferrite;
C3S = 3(Ca0) . SiOy, tricalciumum silicate;
C,S =2(Ca0) . SiOy, dicalciumum silicate;
C3A = 3(Ca0) . AlO3, tricalciumum aluminat.
7.2.2.3.3 Xac dinh mét s6 chat cé6 ham lwong nhé
Xac dinh mot s6 chat c6 ham lwgng nhd, xac dinh ham lwgng Ca0, ham lvgng SO; va ham lwong mét
khi nung trong xi mang va trong phan mau dworc kiém tra bang kinh hién vi theo cac phwong phap dwoc
mo ta trong EN 196-2.
Biéu thi ham lwong CaO va SOs trén mau thir da qua nung.
7.2.2.4 Tinh ham lwong xi c6 trong xi mang
Lan lwot tinh:
- Kétqua dém:

L, = 100 x — (16)
n; + ng

- Hiéu chinh theo khéi lwgng riéng:
_ 100 X d; X Ly (17)
- 100Xdk—(dk—d1)XLv

Lm

Khdi lwong riéng clia xi va clinker cé gia tri 1an lwot khodng 2,87 g/cm® va 3,15 g/cm® nén cong thirc 17
dwoec rat gon la:

L 287 X Ly (18)
™™ 315-0,28 X Ly
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Hiéu chinh theo phan b thanh phan:

_ 100 % (C.—0,7x5) (19)
m=100-1,7xS—P

™ 7100 -1,7 xsp — p’

Ham lwong xi, I, trong hén hop (xi + clinker) da qua nung, duoc tinh theo cong thirc:

Cm —Cp) (21)

I'= 1 = 100 x -

Trong cong thirc nay, gia thiét rang chénh léch ham lwong calcium oxide gitra clinker va xi 13 23 %.

Ham lwong xi, |, trong hén hop (xi + clinker) sdy kho, dwoc tinh theo cong thirc:

(100 — P) (22)
X100

v
Trong dé:

L, 1& ham lwgng xi trong phan mau dwoc kiém tra bang kinh hién vi, tinh bang %;

ns 1a s6 hat xi;

nk 1a sb hat clinker;

d+ la khéi lwong riéng cha xi (tinh bang g/cm?®);

dk 1a khéi lwong riéng cda clinker (tinh bang g/cm?®);

Cc la ham lwgng calcium oxide trong xi mang;

Cm l& ham lwong calcium oxide trong hén hop (xi + clinker);

Cr:1a ham lwgng calcium oxide trong phan dwoc kiém tra bang kinh hién vi;

Ct 1a ham lwong calcium oxide trong phan kiém tra bang kinh hién vi d& qua nung duoc va

khong tinh dé&n chét diéu chinh thoi gian déng két;

S la ham lwgng sulfur trioxide trong xi mang;

st la ham lwong sulfur trioxide trong phan mau dwoc kiém tra bang kinh hién vi;
P 1a ham lwong mét khi nung cta xi mang;

p la ham lwong mét khi nung ctia phan mau dwoc kiém tra bang kinh hién vi;

| 1a ham lwgng xi trong hén hop (xi + clinker);

I la ham lwong xi trong hén hop (xi + clinker) da qua nung;

Im 1a ham lwgng xi trong hdn hop (xi + clinker) dwoc kiém tra bang kinh hién vi cla phan mau

th&r da qua sy kho, tinh bang %.
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7.2.2.5 D6 lap lai va do tai lap

Do léch chuan dbi véi d6 1ap lai la 1 %.

Do léch chuan dbi voi do tai lap 1a 3 %.

Cac gia tri nay c6 thé ap dung dbi v&i tAt ca ham lwong xi c6 trong xi méng.
7.3 Xac dinh ham lwgng tro bay silic

7.3.1 Phwong phap hoa tan chon loc

7.3.1.1 Nguyén tac

MAu xi mang sau khi sdy khé duwoc xt ly badng dung dich hydrochloric acid trong methanol c6 chira

salicylic acid.

Theo nguyén téc, clinker va mot phan ctia chéat diéu chinh thdi gian déng két dwgc hoa tan, con tro bay

va phan con lai khac clia chat diéu chinh thoi gian dong két sé khong tan.

Can lvgng can thu duwgc. Xac dinh ham lwgng sulfur trioxide cla can va cla xi mang, tir do tinh dwoc

ham lwgng tro bay silic cé trong xi mang.

7.3.1.2 Thubc thor

a) Methanol: CH;OH (rwou methylic khan) (p = 0,79 g/cm®)

b) Hydrochloric acid dam dac: HCI (p = 1,18 dén 1,19 g/cm?®)
c) Salicylic acid: CsH4(OH)COOH

d) Dung dich acid: Cho 800 mL methanol vao binh dinh m&c dung tich 1 000 mL. Thém 41,7 mL dung
dich hydrochloric acid dam dac va (50,00 + 0,02) g salicylic acid. Lac d&u cho dén khi salicylic acid tan

hoan toan. Binh mic dén thé tich 1 000 mL béng methanol.
7.3.1.3 Thiét bi, dung cu

a) Can phan tich, nhv 6.2.3 a).

b) Ta say, nhuv 6.2.3 b).

c) May khudy diéu khién bang dién, nhv 6.2.3 d).

d) Bd loc, c6 dworng kinh 16 loc trung binh nhé hon 4 pm.
e) Binh hit am, nhuw 6.2.3 h).

f) Dung cu thuy tinh do thé tich, nhw 6.2.3 ).

g) Dung cu thuay tinh théng thwong, nhu 6.2.3 ).

7.3.1.4 Céch tién hanh

7.3.1.4.1 Chun bi miu thir
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X0 ly mau xi mang (xem Diéu 4) thu dwoc theo cac quy dinh ctia TCVN xxxx-7 (EN 196-7) nhu sau:

Dung dung cu chia mau hodc bang phwong phap chia tw ldy mét lwong khodng 20 g mau thr. Sy mau
khoang 2 h trong t0 sdy 7.3.1.3 b) va dé nguéi trong binh hut dm 7.3.1.3 e).
7.3.1.4.2 Hoa tan bang dung dich acid

L4y 200 mL dung dich acid (7.3.1.2 d) vao cbc dung tich 400 mL. Thém ti tr (2,0 + 0,1) g xi méng, chinh
xac dén 0,000 1 g (m). Vira thém vira khudy dung dich lién tuc bdng may khudy (7.3.1.3 ¢) dé tranh tao
thanh cac cuc von, khé tan. Sau 5 min drng khudy, néu dung dich con cac hat vén cuc, dung dau dia

thay tinh d& dam nat. Tiép tuc khudy trong 30 min. D& dung dich lang trong 5 min.

Loc qua gidy loc da qua sdy, can va biét trwdc khdi lwgng (m1). Rtra cén khong tan sau lan véi khoadng

100 mL methanol, dé rao phéu hoan toan sau méi lan rira.

Lam kho gidy loc c6 chira can khong tan trong ti sdy 2 h. Lam ngudi gidy loc cé chira cdn khong tan

trong binh hit &m dén nhiét d mai trwéng va can (my).
7.3.1.4.3 Xac dinh ham lwong sulfur trioxide

Xac dinh ham lwgng sulfur trioxide, si, c6 trong phan khéng tan (7.3.1.4.2) va ham lwgng sulfur trioxide,

Sc, €O trong mau xi mang theo cach tién hanh dwoc mo ta tai Diéu 4.4.2 ctia EN 196-2.
7.3.1.5 Tinh ham lwong tro bay cua xi mang
Ham lwong tro bay (V) trong mau xi méng da qua say khoé duoc tinh theo cong thirc:

_ 23
V= (mz—mml)x(loo—l,813><si) (23)

Ham lwong tro bay (v) trong hén hop (clinker + tro bay) theo cdng thirc:

_ 100 X V (24)
~ 100 — 1,813 x s,

\%

Trong dé
V la ham Iwgng tro bay trong xi mang;
v la ham lwong tro bay trong hén hop (clinker + tro bay);
m |a khéi lwong ctia xi mang;
m- 1a khéi lwong cla gidy loc sau say;
m2 1a khéi lwong cla gidy loc cé chiva cdn khong tan sau séy;
si 1a ham lwong sulfur trioxide trong phan khong tan;
Sc la ham lwgng sulfur trioxide trong xi mang.
7.3.1.6 Do lap lai va do tai lap

Do léch chun déi vai do 18p lai 1a 0,5 %.
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Do léch chuan dbi véi do tai lap 1a 2 %.

Cac gia tri nay c6 thé ap dung déi v&i tat ca cac loai ham lwong tro bay co trong xi mang.
7.4 Xac dinh ham lwging puzolan tw nhién

7.4.1 Phwong phap héa tan chon loc

7.4.1.1 Nguyén tac

MAu xi mang sau khi sdy khé duwoc xt ly bang dung dich hydrochloric acid trong methanol c6 chira

salicylic acid.

V& nguyén tac, khi d6, clinker, mét phan cla chat diéu chinh thoi gian dong két va mét vai khoang
carbonat clia kim loai kiém thd clia mot sé puzolan sé dwoc hda tan. Con cac puzolan tw nhién khac
(ngoai trir cac khoang carbonat ctia cac kim loai kiém thd) va phan con lai clia chéat diéu chinh thei gian

dong két sé khéng dwoc hoa tan.

Can lvgng can thu duwgce. Xac dinh ham Iwgng sulfur trioxide trong can, xac dinh ham lwgng carbon

dioxide va ham lwong sulfur trioxide trong xi mang, tinh ra dwgrc ham lwgng puzolan trong xi mang.
7.4.1.2 Thuéc thir

a) Methanol: nhw 7.3.1.2 a).

b) Hydrochloric acid dam dac: nhw 7.3.1.2 b).

¢) Salicylic acid: nhw 7.3.1.2 c).

d) Dung dich acid: nhw 7.3.1.2 d).

7.4.1.3 Thiét bi, dung cu

a) Can phan tich, nhv 6.2.3 a).

b) Ta say, nhv 6.2.3 b).

c) May khuay diéu khién bang dién, nhw 6.2.3 d).

d) B6 loc bang thuy tinh thiéu két, c6 duwong kinh 16 loc trung binh tir 5 um dén 15 pm.
e) Binh hit am, nhuw 6.2.3 h).

f) Dung cu thay tinh do thé tich, xem 6.2.3i).

g) Dung cu thuy tinh thong thwéng, xem 6.2.3 j).

7.4.1.4 Céch tién hanh

7.4.1.4.1 Chuan bi mau thr

X0 ly mau xi mang duoc lay theo cac quy dinh ciia TCVN 487 (EN 196-7) (xem Diéu 4) nhw sau:
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Dung dung cu chia mau hodc bang phwong phap chia tw ldy mét lwgng khodng 20 g mau thr. Sy mau
khodng 2 h trong tt sdy (7.4.1.3 b) va dé nguéi trong binh hat am (7.4.1.3 e).

7.4.1.4.2 Hoa tan bang dung dich acid

L4y 200 mL dung dich acid (7.4.1.2 d) cho vao cbc dung tich 400 mL. Thém ti tir (2,0 £ 0,1) g xi mang,
chinh xac dén 0,000 1 g (m). Vira thém vira khudy dung dich lién tuc bang may khudy (7.4.1.3 c) dé
tranh tao thanh cac cuc von, khé tan. Sau 5 min dirng khudy, néu dung dich con cac hat von cuc, dung

dau dda thay tinh dé dam nat Tiép tuc khudy trong 30 min. D& dung dich lng trong 5 min.

Loc qua gidy loc da qua sdy, can va biét trwdc khdi lwong (m:). Rtra cén khong tan sau lan véi khoang

100 mL methanol, dé khd hoan toan sau méi lan rra.

Lam khd gidy loc ¢ chira can khong tan trong ti say 2 h. D& ngudi gidy loc c6 chira cdn khong tan trong

binh hat &m dén nhiét dd phong va can (my).
7.4.1.4.3 Xac dinh ham lwong sulfur trioxide

Xac dinh ham lwong sulfur trioxide , s;, trong phan khéng tan thu dwoc va va ham lwong sulfur trioxide |

Sc, €O trong mau xi mang theo cach tién hanh dwoc mo ta tai Diéu 4.4.2 ctia EN 196-2.
7.4.1.4.4 Xac dinh ham lwong carbon dioxide

Xac dinh ham lwong carbon dioxide, ¢, c6 trong xi méng bang cach tién hanh dwgc mo ta tai Diéu 4.5.17 cua
EN 196-2. Tuy nhién, st dung dich acid 7.4.1.2 d) & hoa tan xi mang, con khéi lwvgng xi mang va lwong

dung dich acid s&r dung phai tuan thu theo dung quy dinh cia phwong phap.
7.4.1.5 Tinh ham lwong puzolan cua xi mang
Ham lwong calcium carbonate trong xi mang (C) dwoc tinh theo cong thirc:

C'=2273xc (25)

Ham lwgng puzolan trong xi mang (P,) dwgc tinh theo cbng thirc:

_ 26
P, = wx(100—1,813><si)+c’ (26)

Ham lwong puzolan trong hén hop clinker va puzolan, (po), theo cong thirc:

B 100 x P, (27)
~ 100 — 1,813 x s,

Po

Trong dé:
Po Ia ham lwong puzolan trong xi mang;
Po la ham lwong puzolan trong hén hop clinker va puzolan;

C' la ham lwgng calcium carbonate trong xi mang;
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¢ la ham Iwgng carbon dioxide trong xi mang;
m la khéi lwong cla xi mang;
m- 1a khdi lwong cla gidy loc sau say;
m2 1a khéi lwong cla gidy loc cé chiva cdn khong tan sau say;
si 1a ham lwong sulfur trioxide trong phan khéng tan;
Sc la ham lwgng sulfur trioxide trong xi mang.
7.4.1.6 D6 lap lai va do tai lap
Do léch chuan dbi véi d6 1ap lai la 1 %.
Do léch chuan dbi voi do tailap 1a 1,5 %.
Cac gia tri nay co thé ap dung déi véi xi méng cé ham luwong puzolan nam trong khodng tir 0% dén 40%.
7.4.2 Phwong phap tach bang chat 16ng nang
7.4.2.1 Nguyén tac
MAu xi mang sau khi sy khé dwoc xt ly bang dung dich salicylic acid trong methanol.

Vvé nguyén tac, clinker silicat sé dwoc hoa tan, con clinker aluminat, clinker aluminoferit va cac puzolan

khong duwoc hoa tan.

S dung chét Idng nang dé tach clinker tr mot phan xi mang. Lam sach clinker bang cach hoa tan né
trong acid loang. T lwong clinker dwoc hoa tan chon loc bang dung dich salicylic acid trong methanol,

tinh dwgrec ham lwgng clinker va ham lwgng puzolan.
7.4.2.2 Thuéc thir

a) Di-iodomethane " nhw 7.2.1.2 a).

b) Bromoform ": nhw 7.2.1.2 ¢).

c) Methanol: nhw 7.3.1.2 a).

d) Ethanol: nhw 7.2.1.2 d).

e) Salicylic acid: nhw 7.3.1.2 c).

f) Hydrochloric acid dam dac: nhw 7.3.1.2 b).

g) Hydrochloric acid loang: HCI (1 + 100).

h) Hydrochloric acid loang: HCI (1 + 500).

i) Diethyl ether: CoHsOC,Hs (p = 0,71 g/ cm?).
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j) Dung dich acid: L4y 800 mL methanol vao binh dinh mirc dung tich 1000 mL. Thém (170,00 + 0,02)

g salicylic acid. Léc déu cho dén khi salicylic acid tan hoan toan. Binh mirc dén thé tich 1000 mL bang

methanol.

7.4.2.3 Thiét bi, dung cu

a) Can phan tich, nhv 6.2.3 a).

b) Ta say, nhuv 6.2.3 b).

c) May khudy diéu khién bang dién, nhv 6.2.3 d)

d) May ly tdam, nhw 7.2.1.3 d).

e) Sang, nhw 7.2.1.3 e).

f) Sang, nhw 7.2.1.3 f).

g) B6 loc bang thuy tinh thiéu két, co dwdng kinh 16 loc trung binh tir 5 pm dén 15 pm.
h) Binh hat am, nhw 6.2.3 h).

i) Dung cu thuy tinh do thé tich, xem 6.2.3 ).

j) Dung cu thuay tinh thong thwong, xem 6.2.3 j).

7.4.2.4 Céch tién hanh

7.4.2.4.1 Chuan bi mau thr

X0 ly mau xi mang (xem Diéu 4) duwoc lay theo cac quy dinh ciia TCVN xxxx-7 (EN 196-7) nhu sau:

a) D6i v&i phép xac dinh can khong tan trong dung dich salicylic acid: Dung dung cu chia mau hodc bang
phwong phap chia tw 1dy mot lwgng khoang 20 g mau thtr. S4y mau khodng 2 h trong t sdy (7.4.2.3 b))
va dé nguoi trong binh hat &m (7.4.2.3 h)).

b) Bbi v&i phép tach clinker: LAy khoang 2 kg mau, tién hanh sang dé cé dwoc phan mau cé kich thuwéc
hat ndm trong khoang tlr 32 um dén 75 pm hoac tir 40 ym dén 75 pm véi khéi lwong khong it hon 15 g.
S dung ethanol sang wét lai phan nay dé loai bé cac hat min bam vao cac hat Ién hon. Rira thém mot
lan nira bang diethyl ether. Sy phadn mau thu dwoc khodng 2 h trong ti sdy (7.4.2.3 b)) va dé ngudi
trong binh hat &m (7.4.2.3 h)).

7.4.2.4.2 Xac dinh can khong tan trong dung dich salicylic acid cia xi mang

L4y 100 mL dung dich salicylic acid vao céc 200 mL. Thém tir tir (1,0 + 0,1) g xi m&ng, chinh xac dén
0,000 1 g (m). Vira thém vira khudy dung dich lién tuc bang may khudy (7.4.2.3 c)) dé tranh tao thanh
cuc vén, kho tan. Sau 5 min dirng khudy, néu dung dich con cac hat vén cuc, ding dau diia thay tinh dé
dam nat. Tiép tuc khudy trong 60 min. D& dung dich l&ng trong 5 min.

Loc hdn hop qua bd loc béng thuy tinh thiéu két da siy va can dé biét trudc khéi lwong (m+). Rira can
khéng tan sau lan véi khoang 100 mL methanol, dé rao phéu hoan toan sau méi lan rira. Rira thém mot
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lan nira bang diethyl ether. Lam khd bd loc c6 chira cdn khong tan trong td sy 2 h. D& ngudi bd loc co

chiva c&n khoéng tan trong binh hut &m dén nhiét d6 méi trwdng va can (my).
7.4.2.4.3 Xac dinh ham lwong sulfur trioxide

Xac dinh ham lwgng sulfur trioxide trong xi mang theo phwong phap dwoc mé ta tai Diéu 4.4.2 ctia EN
196-2.

7.4.2.4.4 Phép tach clinker

Phan clinker thu duwoc sau khi tach bang chat 1dng ndng phai c6 khédi lwong khéng it hon 3 g, dé sau d6
tiép tuc tién hanh xac dinh phan can khéng tan cla clinker trong dung dich saliclic acid. Phai 13p lai cac

thao tac tach cho dén khi thu dwoc khdi lwgng can thiét.

Chuyén phan mau da dwoc chuan bj thanh dang huy&n phu trong chét Idng néng, c6 khdi lwong riéng la

3,05 g/cm® (hén hop cla di-iodomethane va bromoform), véi ndng d6 mau khong vuot qua 4 g/100 mL.

Dung nam cham dé loai bé cac hat sat. B4 rét phan huyén phi vao éng ly tam va ly tam trong 5 min, véi
tbc dd khong nhd hon 1 000 vong/min. Tach va loai bd phan ndi phia trén khéi can. Lap lai thao tac tach
it nhat hai 1an, dwa cén trd lai dang huy&n phu trong chat Idng cé cung khéi lwong riéng va ly tm trong

5 min, tiép tuc tach phan néi phia trén khoi can, loai bd phan ndi phia trén.

Phan lang day cudi cling thu dwoc rira hai 1an bang methanol va mét 1an bang diethyl ether. Sy mau

khodng 2 h trong t0 say va dé ngudi trong binh hat am.

Chuyén phan mau thu dwoc thanh dang huyén phu trong chét 16ng nang, cé khdi lwong riéng 1a 3,25
g/cm?® (hén hop cua di-iodomethane va bromoform), véi ndng dd mau thu dwoc khéng vwot qua 4
g/100 mL. Rét d6 phan huyén phu vao éng ly tam va ly tam trong 5 min véi tbc dd khéng nhé hon 1 000
vong/min. Tach phan ldng day khai phan ndi phia trén bang cach dé phan néi phia trén vao mot éng ly

tam mdi, loai bd can.

Lap lai thao tac tach it nhat hai lan, chuyén phan ndi phia trén tr& lai dang huyén phu trong chét Idng cé

cung ty trong va ly tdm trong 5 min. Loai bé cac phan lang day.

Phan néi cubi cling dwoc riva hai 1an bang methanol va mot 1an bang diethyl ether. Sdy phan thu duwoc

khodng 2 h trong t0 say va dé ngudi trong binh hat 4m.
7.4.2.4.5 Xac dinh can khong tan trong dung dich salicylic acid cua clinker

L&y 100 mL dung dich salicylic acid cho vao cbc dung tich 200 mL. Thém tw tir (1,0 = 0,1) g phan méau
clinker dwoc tach va chuan bi theo 7.4.2.4.4, chinh xac dén 0,000 1 g (ms3). Vira thém vira khudy bang
may khudy (7.4.2.3 ¢)) lién tuc dung dich dé tranh vén cuc, khé tan. Sau 5 min dirng khudy, néu dung
dich con cac hat von, ddm nat chiing bang dau dia thady tinh. Tiép tuc khudy trong 60 min. Bé dung dich

l&ng trong 5 min.

Loc qua bd loc bang thuy tinh thiéu két (7.4.2.3 g)) da say va can biét truéc khdi lwong (ms). Rira can
khong tan sau an véi khodng 100 mL methanol, d& khd hoan toan sau méi lan rira. Riva mét 1an bang
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diethyl ether. Lam kho bd loc c6 chira can khong tan trong ti sdy 2 h (7.4.2.3 b)). D& ngudi bo loc c6
chtra can khéng tan trong binh hat &m (7.4.2.3 h)) dén nhiét dd phong va can (ms).
7.4.2.4.6 Xac dinh can khong tan trong hydrochloric acid cua clinker

Can (1,0 £ 0,1) g phan clinker da dwoc phan tach bang chét 1dng néng theo (7.4.2.4.4), chinh xac dén
0,000 1 g (ms), vao cbc dung tich 250 mL. Thém 100 mL nwéc va khudy dé phan tan mau. Thém tiép 40

mL dung dich hydrochloric acid lodng (1 + 100) va 60 mL nwéc, tiép tuc khudy trong 30 min niva.

Loc hén hop qua bd loc bang thuy tinh thiéu két (7.4.2.3 g)) da sy va can dé biét trudc khéi lwong (my).
Rlra c&n khong tan bang 50 mL dung dich hydrochloric acid long (1 + 100) & nhiét dd 70 °C. Trang bang
10 mL nuwéc, va sau dé badng methanol va bang diethyl ether. Lam kho bd loc c6 chira cén khéng tan
trong t4 sdy (7.4.2.3 b)) trong khodng thdi gian 2 h. D& ngudi bo loc cé chira c&n khong tan trong binh
hat &m (7.4.2.3 h)) dén nhiét dd phong va can (ms).

7.4.2.5 Tinh ham lwong puzolan cua xi mang

Lan lwot cac gia tri ham lwong can khéng tan, tinh bang phan trdm, theo cac cong thirc sau:

100 % (m, — m,) (28)
c= m
100 X (mg — my) (29)
Rg = -
100 x (mg — m,) (30)
If = mg
100 x (R, —1,7 X S) (31)
k™ T 100-1,7 xS
100 x (Rg —I¢) (32)
K= 100 - I

Ham lwong puzolan trong hén hop clinker va puzolan (po) dwoc tinh theo céng thirc:

100 X (Ryp — Ry) (33)
Po = 99 — R,

CHU THICH: Trong cdng thirc nay, gia thiét rdng can khdng tan ctia puzolan trong dung dich salicylic acid 13 99%.
Trong dé:
Rc 1a ham lwong can khong tan trong dung dich salicylic acid clia mau xi mang;

Ry 1a ham lwgng cén khéng tan trong dung dich salicylic acid ctia phan mau da dwoc tach lan
lwot béi chat 1dng ndng véi khdi lwong riéng 3,05 g/em® va chét 1dng ndng véi khéi lvong riéng
3,25 g/lem?;
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Iy 1a ham lwgng céan khéng tan trong dung dich hydrochloric acid cia phan mau da dwoc tach
lan lwot bdi chat 16ng nang véi khdi lwong riéng 3,05 glcm® va bang chét 16ng ndng véi khéi

lwong riéng 3,25 glem?;

Rip la ham lwgng can khéng tan trong dung dich salicylic acid cla mau xi mang khéng chiva

chét diéu chinh thoi gian déng két;

Rk 1a ham Iwong c&n khéng tan trong dung dich salicylic acid ctia phan clinker da duoc lam

sach;

S Ia ham lwgng sulfur trioxide ctia mau xi mang;

m |a khéi lwong ctia xi mang lay dé thtr nghiém:;

m- 1a khéi lwong cla bod loc;

m2 1a khéi lwong cla bd loc cé chira can khong tan;
ms 1a khéi lwong cla clinker 1ay dé th nghiém:;

mq 1a khéi lwong cla bod loc;

ms 1a khdi lwong cla bd loc c6 chiva can khong tan;
me 1a khdi lwong cla clinker 1ay dé th nghiém:;

my> la khéi lwong cla b loc;

ms 1a khdi lwong clia bd loc c6 chiva can khong tan;

Po l& ham lwong puzolan trong hdn hop cac cAu ti clinker va puzolan cla xi mang.

7.4.2.6 D6 lap lai va do tai lap

D6 léch chuan dbi véi do 1ap laila 1,5 %.

Dé léch chuan dbi véi do tai lap 1a 3 %.

Cac gia tri nay co thé ap dung déi véi xi méng cé ham luwong puzolan nam trong khodng tir 0% dén 40%.
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