ANH HUO'NG CUA THACH CAO PHOT PHO DEN CAC
TINH CHAT CO’ LY CUA XI MANG POOC LANG PC40

Vin Viét Thién An', Cao Chi Hao?

Tém tat: Nghién ciru ndy danh gia dnh huéng cua ching loai va ham luong thach cao phét pho ctia nha
méay DAP Binh Vii dén céc tinh chat co ly ctia xi méng Podéc ldng PC40. Céc két qua nghién ciru duoc so
sénh tuong g véi xi mang st dung thach cao tw nhién. Két quéa nghién ciru cho théy luong nudéc tiéu
chudn giam, thoi gian déng két va cudng dé nén & tudi 3 ngay tang Ién khi tang lrong dung thach cao trong
mé&u xi méng. Luong tap chéat P,0,, F- hoa tan trong thach cao phét pho lam gidm luong nuéc tiéu chuén,
gidm cuong dé nén & tudi sém va kéo dai thoi gian déng két ctia xi méang. C6 thé thay thé hoan toan thach
cao tw nhién bang thach cao phét pho da duoc xtr ly dé san xuét xi méng Podc lang PC40.

Ttr khéa: Xi méng Péoc ldng PC40; thach cao phét pho; thach cao tw nhién.
Effect of phospho gypsum on properties of Portland cement PC40

Abstract: The present study assessed the effects of type and content of gypsum of Dinh Vu DAP factory
on physico-mechanical properties of Portland cement PC40. The results of cements using phosphogypsum
were compared to those of cement containing natural gypsum. The results showed that the lower standard
consistency decreased, setting times and compressive strength on the third day increased when the quantity
of gypsum in the cement was increased. Impurities such as soluble P,0O, and F- in phosphogypsum make
cement sample have lower standard consistency, early age compressive strength and longer setting times.
It is possible to replace natural gypsum by the refined phosphogypsum to produce Portland cement PC40.

Keywords: Portland cement PC40; phospho gypsum; natural gypsum.
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@ 1. Giéi thiéu

Thach cao phét pho (PG) Ia chét thai rén clia qua trinh san xuét axit phbtphoric d& phuc vu cho san
xuét phan bén cling nhw vat tw héa chat cong nghiép. D& san xuét dwoc méi tAn axit phbtphoric sé tao ra
khoang 5 tAn PG phé thai. U'6c tinh trén thé gi¢i méi ndm sé thai ra khoang 100 + 280 triéu tAn PG nhung
chi 15% trong sb d6 dwoc tai ché dé str dung vao cac muc dich khac nhau [1]. Thanh phan chinh trong chét
thai ran tr viéc san xuét phan bon hoa hoc (DAP) chii yéu 1a CaSO,, chiém hon 80%. Phan con lai la nwéc,
ALO,, SiO, va cac axit nhw H,SO,, H,PO,, HF;... [2]. Tai cac nwéc cong nghiép phat trién, ngudn béa thai
nay dwoc st dung d& san xuat thach cao thay thé thach cao tw nhién va da dwoc trng dung trong nganh
san xuét xi mang va xay dwng. Lwong PG con lai khéng dwoc xr ly s& chiém mét dién tich rat Ion va gay 6
nhiém mai trudng nghiém trong [3]. Vi thé, viéc x(r ly chat thai rdn nay |a rat can thiét.

V& ban chét, vai trd cla thach cao phét pho trong xi méng giéng véi thach cao tw nhién. Tuy nhién,
do thach cao phét pho c6 chira nhiéu tap chét khac nhau nhw H,SO,; P,0,; F-... s& anh hwdng dén tinh chét
ctia xi mang st dung thach cao phét pho. Anh hwéng ctia thach cao phét pho nhw 1a phu gia diéu chinh déng
két cho xi méng pooc lang da dwoc nhidu nghién clru quan tam [4-9]. Két qua nghién cru cGa Sadiqul Islam
va cong su [4] cho thay khi tdng ham lwong PG chwa x& Iy (c6 ham lwong tap chat I6n) tir 2 dén 15% so voi
clanhke xi mang thi thoi gian bat dau va két thic déng két cia mau xi mang déu kéo dai. Trong khi do, néu
st dung PG da dwoc x ly thi ham lwong si dung PG cang 16n, thdi gian déng két clia mau xi mang cang
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giam so v&i mau co chiva 2% PG. Thoi gian déng két ciia mau xi mang co6 chiva 10% PG twong dwong voi
mau dbi chirng st dung thach cao tw nhién. Khi tang ham lwong PG trong xi méng thi tinh cong tac cla viva
lic dau tang 1én nhwng sau dé giam dan. Mdc d6 anh hwéng dén tinh cong tac cla viva déi véi PG chua
xt ly 1én hon so véi PG da duogc x ly. Dbi véi cuwdng do nén & tudi 28 ngay, véi ham luong 2 va 5% PG
khéng xt ly thi khéng anh hwéng nhidu dén cudng dd nén nhwng khi ting ham lwong 1&n qua 5% thi cwéng
d6 bat dau gidam manh. Trong khodng 10% PG da xt ly thi cwdng d6 nén clia mau cang ting khi tang ham
lweng thach cao va bat dau giam manh & ty 1& 15% thach cao [4].

Viét Nam khéng c6 mé da thach cao cé trir lwong I&n va chat lwong tbt. D& phuc vu cho nganh
san xuat xi maéng, hang ndm nwéc ta van dang phai nhap khau hang triéu tan thach cao tir Lao, Thai Lan,
Malaysia va Trung Quéc. V&i nhu cau xi mang t&i nam 2020 la khoang 93-95 triéu tAn/nam (theo quyét dinh
sb 1488/QD-TTg ngay 29/8/2011 clia thi twéng chinh phi phé duyét Quy hoach phat trién cong nghiép xi
mang Viét Nam giai doan 2011+2020 va dinh hwéng dén nam 2030), wéc tinh can khodng 4,5+5 triéu tan
thach cao cho san xuét xi mang. Viéc nghién cru x( ly ba thai thach cao thay thé thach cao tw nhién trong
san xuét xi mang sé la hwéng di ding dén, mang lai hiéu qua cao vé kinh té, tiét kiém dién tich san xuat,
ddng thoi cling gép phan bao vé maéi trwdng tranh khéi 6 nhidm. Tai Viét Nam da cé mot sb don vi san
xuét xi méng tw nhan n&ng suét nhd da thir nghiém st dung loai thach cao phét pho nay, tuy vay hinh thirc
ciing nhw két qua thtr nghiém van con dang kiém chirng. Cong ty xi méng Nghi Son ciing da bwéc dau st
dung s&n pham thach cao phét pho cho cac san phdm xi mang ctia minh. Trong Téng Cong ty céng nghiép
xi mang, don vi Vicem But Son ciing da nghién cru thtr nghiém san xuét xi méng st dung thach cao phét
pho dwoc ché tao tir ngudn thai GYP clia Nha may san xuat phan bén DAP-VINACHEM Binh Vi tai Phong
thi nghiém va san xuét ban céng nghiép trén hai chiing loai san phdm MC25 va PCB30. Tuy nhién, c4c san
pham nay chi dirng lai & mirc thir nghiém, cac nha may chwa dwa ra san phdm thuwong mai. Mat khac, cac
san phdm dwoc nghién ciru chi divng lai & cac loai xi mang cé mac thdp (MC25, PCB30), anh huéng cla
loai thach cao phét pho nay dén cac tinh chét ctia xi méng Podc l&ng ¢6 yéu ciu chét lwgng cao hon con
can phai nghién ctru va kiém ching.

Nghién ctru nay danh gia anh hwéng ctia ham lwong va chiing loai thach cao phét pho dén lwong
nwéc tiéu chuan, thei gian ddng két, dd 6n dinh thé tich va cwong d6 nén clia xi méng PC40. Cac tinh chéat
nay clia xi méng s dung thach cao phét pho sé& dwoc so sanh twong (rng v&i cac tinh chét ctia mau xi méng
str dung thach cao tw nhién.

@ 2. Vat liéu va phwong phap thi nghiém
2.1 Vat liéu

Nguyén vat liéu str dung bao gdm clanke Hoang Thach, thach cao tw nhién (TCTN), thach cao phét
pho loai 1 (PG1) va loai 2 (PG2) lay tir nha may DAP Dinh Vi, cat ISO. PG1 la thanh phdm cubi cung da
duwoc x& ly v&i cac phu gia + vé vién + G dé chuyén dbi cac thanh phan P,0,, Cl-, F- thanh céac san phdm &
dang khdng hoa tan nham han ché cac tac dong cé hai dén xi mang. Trong khi d6, PG2 13 ban san phdm clia
qua trinh tai ché, dwoc Iy trwc tiép ngay sau cong doan loc rira va tach nuwéc. San pham PG2 van & dang
bdt min. Thanh phan hoa clia clanhke, cac loai thach cao dwgc dwa ra & Bang 1 dén Bang 4. Nhin chung,
thanh phan hoa toan phan ctia PG1 va PG2 khong khac nhau nhiéu vi chiing d&u duoc lay & cac cong doan
khac nhau sau khi da qua céng doan loc rira va tach nwéc dé loai bd bat cac tap chat. PG1 va PG2 cé ham
lwong F- hoa tan twong tng 1a 0,1% va 1,13%; ham lwgng P,O, hoa tan twong &ng la 0,04% va 0,24%. Nhw
vay, PG2 c6 ham luvong F- va P,0, hoa tan cao hon nhiéu so voi PG1.

Bang 1. Thanh phén héa cia clanhke

Thanh phén héa Ca0 Sio ALO, Fe,O, MgO MKN

2

Ham Iwong (%) 64,6 21,9 4,62 3,39 1,18 0,85

Bang 2. Thanh phén héa ciia thach cao tw nhién (TCTN)

Thanh phan héa CaO SO H,O CKT

3

Ham lwong (%) 31,92 45, 49 18, 99 1,52
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Béng 3. Thanh phén héa cta thach cao phét pho loai 1 (PG1)

Thanh phéan héa CaO SO, AL,O, SiO, Fe,O, MgO H,O,
Ham lwong (%) 29, 68 40,73 0,43 9,21 0,19 0,04 16, 44
Thanh phan héa K,0 Na,O P,O, Cl- F- CKT MKN
Ham lwong (%) 0,02 0,03 0,31 10-4 0,006 10,22 18, 93
Béng 4. Thanh phén héa cta thach cao phét pho loai 2 (PG2)
Thanh phén héa CaO SO, ALO, SiO, Fe,0, MgO H,O,
Ham lweng (%) 29, 40 39, 35 0,46 9,16 0,22 0,40 16, 47
Thanh phan héa K,0 Na,0 P,O, Cl- F- CKT MKN
Ham lwong (%) 0,14 0,03 0,35 - - 10,34 18, 83

2.2 Ché tao mau xi mang PC40

Céac mau xi mang PC40 dwoc chuan bi bang cach nghién hén hop clanhke va thach cao trong may
nghién bi thi nghiém va&i khéi lwgng vat liéu va thei gian nghién khéng déi gitka cac mé nghién. Ty & thach
cao pha vao déi véi clanhke trong cac mau xi mang duoc tinh toan dwa trén ham lwong SO,. 15 mau xi
mang dugc ché tao twong tng cho 3 loai thach cao st dung dwoc dwa ra trén Bang 5. D6 min ctia cac mau

xi mang dao ddng trong khoang 3010-3360 cm?/g.

Béng 5. Ham luong SO, va thach cao dua vao trong mé&u xi méng va dé min

STT Ham Iwong Ham lwong thach cao (%) Ty dién tich bé mat mau xi mang (cm?g)
SO, (%) TCTN PG1 PG2 TCTN PG1 PG2
1 1,32 29 3,24 BRSS! 3010 3160 3200
2 1,57 8155 3,85 3,99 3180 3210 3360
3 1,82 4,0 4,47 4,6 3150 3210 3250
4 2,32 51 5,70 58 3200 3310 3150
5 2,82 6,2 6,90 72 3180 3220 3280

2.3 Phwong phap thi nghiém

Nghién ctru st dung cac tiéu chudn TCVN 6017-2015 va TCVN 6016-2011 dé thi nghiém danh gia cac
tinh chat: do déo tiéu chudn, thoi gian déng két, d6 dn dinh thé tich va cuwdng dd nén ctia cac mau xi mang.

@ 3. Vat liéu va phwong phap thi nghiém

3.1 Anh hwéng cia thach cao dén Iwong nwéc tiéu chuan

Anh huéng ctia TCTN, PG1 va PG2 véi ham
lwgng khac nhau dén lwong nwédc tiéu chudn cla
xi mang PC40 dwoc dwa ra trén Bang 6 va Hinh
1. Két qua cho thay dbi véi TCTN va PG1 thi cang
tang ham lwong thach cao trong xi mang thi lwong
nwéc tiéu chuan cang gidm. Mirc do anh hwéng
ctia ham lwgng TCTN dén sy gidm lwong nwéc tiéu
chuén clia xi méng I&n hon so véi PG1. Trong khi
dé, lweng nwéc tiéu chuan cia xi mang si dung
PG2 nhin chung thap hon rd rét so véi TCTN hodc
PG1. Khi thay d6i ham lwong PG2 trong khoang
thi nghiém thi lwgng nwéc tiéu chudn cda xi mang
khéng thay ddi nhidu va khéng cé qui luat rd rang
(Bang 6 va Hinh 1).
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Bang 6. Luong nuéc tiéu chudn ctia PC40 st dung céc loai thach cao khac nhau

Ham lwgng thach cao (%) Ham lwong Lwong nwéc tiéu chudn, N, (%)
TCTN PG1 PG2 SO, (%) TCTN PG1 PG2
2,90 3,24 BR35 1,32 30,0 29,5 26,0
3,55 3,85 3,99 1,57 29,5 29,0 25,0
4,00 4,47 4,60 1,82 28,5 29,0 25,9
5,10 5,70 5,90 2,32 26,5 28,5 26,5
6,20 6,90 7,20 2,82 25,5 27,0 25,5

3.2 Anh hwéng cua thach cao dén thoi gian déng két

Két qua thoi gian bat dau va két thic dong két clia xi mang Podc lang PC40 véi cac loai thach cao
khac nhau duwgc dua ra trén Bang 7, Hinh 2 va 3. Két qua nghién ctu cho thdy &nh hwéng ciia TCTN dén
thoi gian bat dau va két thuc déng két clia xi mang 1a khéng dang ké&. Nhin chung, khi ting ham lwgng
thach cao phét pho sé kéo dai thdi gian déng két clia xi méng. Béi véi PG1, khi lwong dung thach cao thap
(ham lwgng SO, = 1,32%), thoi gian bat ddu dong két va két thic dong két clia mau xi mang twong tng
I& 85 va 165 phut, ngén hon nhiéu so véi xi méng str dung TCTN. Tuy nhién, khi tdng ham lwgng PG1 thi
thoi gian bat dau va két thuc dong két déu duoc kéo dai ré rét. Khi tang ham lwgng PG1 dén 2,82% thi
thoi gian dong két twong &ng clia xi méng dat dén 205 va 310 phut. Trong khi d6, thdi gian bat dau va két
thic déng két ctia xi méng cé chira PG2 dai hon so véi mau cé chira TCTN hodc PG1. Méc d6 anh hwéng
cla viéc thay déi ham lwong PG2 dén thoi gian dong két cia xi mang khéng manh nhw déi véi PG1 (Béng
7, Hinh 2 va 3).

Béng 7. Thoi gian déng két ctia PC40 str dung céc loai thach cao khéac nhau

Ham lwong Thoi gian bat dau dong két (phut) Thoi gian két thuc dong két (phut)
SO, (%) TCTN PG1 PG2 TCTN PG1 PG2
1,32 120 85 135 215 165 270
1,57 115 110 130 210 220 280
1,82 125 120 145 195 230 285
2,32 120 155 145 200 265 285
2,82 115 205 155 210 310 290
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Hinh 2. Anh huéng ctia thach cao dén thoi gian Hinh 3. Anh huéng cta thach cao dén thdi gian
bat dau déng két ctia PC40 két thuc déng két cia PC40

3.3 Anh hwréng cia thach cao dén dé én dinh thé tich

Két qua dd 6n dinh thé tich clia cac mau xi méng trén Bang 8 va Hinh 4 cho thdy cac mau xi mang
d&u co do bn dinh thé tich rat tét, thAp hon nhiéu so véi gia tri 10mm dwoc qui dinh trong TCVN 2682-2009.
Khi tdng ham lwong s dung thach cao trong xi méng thi d6 n dinh thé tich cac mau xi méng déu giam.
D6 &n dinh thé tich cia mAu xi méng st dung PG1 tét nhat trong khi m&u xi méng str dung PG2 cho d6 6n
dinh thé tich kém nhét.
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Bang 8. 6 6n dinh thé tich cia PC40 str dung céc loai thach cao khac nhau

Ham lwong thach cao (%) Ham lwong Do 6n dinh thé tich (mm)
TCTN PG1 PG2 SO, (%) TCTN PG1 PG2
29 3,24 3,35 1,32 1,2 0,6 1,7
BI56 3,85 3,99 1,57 1,4 0,7 1,9
4,0 4,47 4,6 1,82 1,5 1,0 21
51 5,70 59 2,32 1,5 1,2 2,2
6,2 6,90 7,2 2,82 1,8 1,5 2,3
Bang 9. Cuong do nén cua PC40 str dung cac loai thach cao khac nhau
Ham lwong Cwong do nén R3 (N/mm?) Cwong do nén R28 (N/mm?)

SO, (%) TCTN PG1 PG2 TCTN PG1 PG2
1,32 19,0 27,6 18,0 42,9 41,8 44,0
1,57 21,3 31,6 20,2 43,5 43,5 44,3
1,82 24,9 32,5 21,8 43,7 45,1 45,0
2,32 25,2 33,0 22,6 44,6 44.6 45,1
2,82 27,7 34,4 23,5 40,2 441 442

3.4 Anh hwéng cua thach cao dén cwong
dé nén

Két qua cwdng d6 nén & tudi 3 va 28 ngay
clia xi mang Podc lang PC40 véi lwgng dung va
chling loai thach cao khac nhau dwgc dwa ra trén
Bang 9, Hinh 5 va 6. Két qua nghién ctru cho thay
chi riéng 2 mau xi mang s dung TCTN va PG2 &
murc st dung 1,32% SO, cho cuwong dé nén & tudi
3 ngay thap hon qui dinh ctia TCVN 2682-2009 cho
xi méng Podc lang PC40 1a 21 MPa. O tudi sém (3
ngay), cudng dd nén clia mau xi mang cho thay khi
tang ham Iwong SO, thi téc do phat trién cwong do
& tudi sém cang tang. Cuwdng dd & tudi 3 ngay cla
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PG2 cho cwéng d6 nén & tudi 3 ngay thap nhéat (Bang 9 va Hinh 5). Trong khi d6, cuwéng d6 nén & 28 ngay
tudi clia cac mau xi méng déu dat trén 40 MPa va khoéng chénh léch nhiéu gitra cac mau xi mang (Bang

9 va Hinh 6).
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@ 4. Két luan

Cac két luan co thé dwoc rut ra tlr cac két qua nghién clru nhw sau:

- C6 thé thay thé hoan toan thach cao tw nhién bang thach cao phét pho d& xi ly tir nha may DAP
Binh Vii v&i ham lwgng hop ly trong ché tao xi méng Podc Iang PC40 cho cac tinh chat nhw lwgng nwéc tiéu
chuan, thoi gian dong két, d 6n dinh thé tich va cudng do nén thda man yéu ciu ctia TCVN 2682-2009: Xi
mang Podc lang - Yéu cau ky thuat.

- Nhin chung, khi ting ham lwgng thach cao trong xi mang thi lwgng nwéce tiéu chuan giam, thoi gian
bat dau va két thuc dong két ting, cuwdng do nén & tudi sém téng 1én nhung cwdng do nén & 28 ngay tudi
lai khéng thay dbi nhiéu.

- Khi str dung thach cao phét pho c6 ham lwong tap chét P,O,, F- hoa tan cao hon sé lam giam

lwong nwéc tiéu chuln, kéo dai thoi gian dong két va lam giam cwéng d6 nén & tudi sém.

- Két qua nghién ctru nay 13 tién dé& dé thwc hién cac nghién ctru anh hwéng cla thach cao phét
pho dén cwong d6 nén & tudi dai ngay va dd bén lau ctia xi méng trong cac méi trwéng xam thwe, 1am co
s& cho cac co s& san xuét xi mang d&y manh qué trinh ng dung thach cao phét pho thay thé thach cao
tw nhién./.
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