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Tom tét

Bai bao trinh bay két qua nghién ctu tdm amidng xi mang duoc san xuat vai lugng xi mang duoc giam 20 dén 50 % va duoc thay thé
bing phu gia phic hop v6i quy mo phong thi nghiém va tai co s& san xuat. Két qua cac thong s6 vat ly va ky thuat ctia san phdm thar
nghiém duoc so sanh véi san phdm thong thuong hién c6 duoc séan xudt tai Viet Nam va Nga. Muc dich cda nghién cdu 1a kiém tra ly
thuyét vé kha nang thay thé xi ming trong tdm amidng xi mang bang phu gia phic hop ma khong lam giam chat lugng ctia san pham.
Trong diéu kién phong thi nghiém, cac mau dugc sdn xudt voi ty lé phu gia phic hop thay thé xi mang 1a 20 % va 50 % sau d6 dugc
kiém dinh tai phong thi nghiém Vién Vat lieu xay dung (VIBM). Véi két qua thi nghiém kha quan, san phdm dugc thir nghiém cong
nghiép tai nha may & Viet Nam. Trong diéu kién san xuét lién tuc va khong thay déi cac thong s6 ky thuat, phu gia phic hop dugc thay
thé xi mang cho dén khi dat ty lé 20 % va dugc 1dy 5 mau tai 5 thoi diém khac nhau. Cac chi tieu co ly cda tdt cd mau tdm amiang xi
mdng voi ham luong phu gia phic hop khac nhau déu 16n hon chi tieu cda tdm amidng xi mang thong thuong déi ching. Cuong do
mau c6 phu gia phic hop thay thé I6n hon so véi cuong do cia mau déi ching la tir 8,5 % dén 41,3 % & tudi 8 ngay dudng ho va tir
3,4 % dén 31,4 % & tubi 14 ngay duong ho. Khéi luong rieng ciia mau c6 hén hop phu gia cing cao hon so véi mau déi ching. Két
qua nghién ciu cho thdy kha nang tiép tuc giam luong xi mang ma khong lam giam chat lugng san phdm, khong tang luong soi amidng
va gilp giam dang ké chi phi san xudt.

Tu khoa: tam amidang xi mang, phu gia phuc hop, gidm xi mang, st dung vat liéu thai cong nghiép.

Abstract

The article presents the results of laboratory and industrial tests of asbestos-cement sheets produced with a reduced amount of cement
by 20, 50 %, which was replaced by complex mineral additives. The test results have been compared the physical and technical
parameters of the resulting product with ordinary market products manufactured in both Vietnam and Russia. The aim of the research
was to test the theory of the possibility of replacing cement in asbestos-cement sheets with complex mineral additives without losing the
quality of the final products.In the laboratory conditions, several series of samples were produced with different ratiocomplex mineral
additives to cement from 20 % to 50 %. All the samples were later tested at Vietnamese Institure for Building Materials (VIBM)
laboratories. After obtaining positive laboratory results, industrial tests were carried out at one of the factories in Vietnam. In production
conditions, without stopping the machine and without changing its parameters, 20 % of the cement has been replaced with mineral
powder in five consecutive mixtures. The physical and mechanical properties of all samples of asbestos-cement sheets with different
amounts of complex mineral additives exceed those of the control asbestos-cement sheets. The exceeding strength of samples with a
complex mineral additive relative to the strength of control samples was from 8.5 % to 41.3 % on curing eighth days and from 3.4 % to
31.4 % on curingfourteenth days. The true density of samples with a complex additive is also higher than that of control samples. The
theory of replacing a part of the cement with complex mineral additives in the production of asbestos-cement sheets has been
experimentally tested. In real production conditions, when 20 % of cement is replaced by a complex additive, all physical and
mechanical products of the manufactured products exceed the control samples. This opens up the possibility of further reducing the
amount of cement without losing product quality and without increasing the amount of asbestos fiber. It shall bring a significant reduction
in production costs will be achieved.

Keywords: asbestos-cement sheets, complex additives, reducing cement, using industrial waste materials.

Téng quan

San xuat tdm amidng-xi mang & Viét Nam chiém mot vi tri quan
trong trong nganh cong nghiép san xudat vat liéu lop. Theo nghién
ctu [1] Viét Nam c6 32 nha may san xudt tdm xi mang amiang
voi 48 day chuyén san xuét c6 cong sudt thiét k€ 94,4 triéu mét
vuong modi nam. Nhu trong thang 9 nam 2020 thj truong tiéu thu
khoang 36808145 m? tdm xi mang amidng [7]. Lugng tiéu thu tdm

soi amiang xi mang trén thé gidi ciing gia tang hang nam. O Nga,
nude dimg dau thé gioi vé xudt khiu soi amidng, san luong xudt
kh&u c6 su tang truong én dinh, tir ndm 2015 dén 2019 san luong
xudt khdu soi amiang tang 23,7 % [2]. Nghién cdu [1] phan tich
vé viec san xudt cac san phdm tdm khong chia amidng & Trung
Qudc cho thay rdng san luong tdm xi mang amidng khong giam
trong vai nam. Phan tich thong tin do [1] dua ra, cting nhu dir liéu
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thong ké san luong clia cac qudc gia khac nhu Théi Lan, An Do,
v.v., ching ta c6 thé két luan rang thi truong tdm lop xi mang
amidng hién van dang co tiém ndng va ti€p tuc phat trién trong
tuong lai.

Tuy nhién, trong nhiéu nam trén thé gigi da thio luan vé su
nguy hiém cua soi amiang ddi v6i sic khoe cong dong ma van
chua c6 két luan ro6 rang. Chinh pha nhiéu nudc, trong do co Viét
Nam rdt quan tam dén van dé nay cting nhu c6 nhiéu nd luc
nghién ctu dé néu khong thé loai bo hoan toan thi c6 thé giam
mot phan lugng amidng trong céc san phdm lién quan. Cac vat
lieu tuong tu nhu tdm xi mang amidang ma khong st dung amiang
da duoc nghién ciu san xudt tuy nhién van chua thé c6 dugc loai
vat lieu nao t6t hon tdm amidng xi ming xét vé thong s6 ky thuat,
cong nghé va chi tiéu kinh té.

Do vay véi cac uu thé vuot troi, viec st dung amiang van con
pht hop & ca Viét Nam va trén thé gigi. Dong thoi, viéc t6i uu
hoa cong nghé san xudt va giam gia thanh ma khong lam suy giam
céc ddc tinh ky thuat cta san phdm tdm lop van rédt cdp thiét. Co
3 phuong phép nang cao chat lugng san pham tdm lgp ma khong
can cdi tién day chuyén sian xuat (hodc chi mot phan nho):

- Cach thu nhét: thay thé hoan toan soi amidng bang cac loai
s0i khac (ca nhan tao va tu nhién) hodc hén hop cac soi khac.

- Cach tha hai: thay thé mot phan soi amidng bang céc loai
s0i khac (ca nhan tao va tu nhién) hodc hén hop cac soi khac.

- Céach thur ba la tang cuong do ctia hd xi mang cia tdm, dong
thoi duy tri hodc céi thién cac thong s6 can thiét khac va sau do
t0i uu hoa s6 luong va loai sgi.

Céch thi nhét va cach thi hai da duoc nghién ctu tir lau [1].
Céc nha khoa hoc & Viet Nam da nghién ctu kha ndng thay thé
sgi amidng (hodc mot phan soi amidng) bing cac loai soi khac
(hoac hdén hop cac soi khac). Su két hop t6i uu cta cac loai soi
duoc str dung dé thay thé soi amiang cho thay hiéu qua nhat dinh.
Cac thong s6 cuong do cua cac mau thu duoc gan nhu tuong
duong vai cac thong s6 cuong do cda tdm xi mang amiang duoc
san xudt theo cong nghé truyén thong ma khong can thay thé hodc
cdi tién dang ké bo phan may moc day chuyén. Tuy nhién, cac
chi s6 kinh t€ cta san xudt khong kha quan va kha nang ti€p can
han ché ctia moét s6 loai soi hién khong cho phép st dung két qua
clia cdc nghién cdu do [1].

Cach tha ba thuc t€ it dugc st dung. C6 thé str dung cac loai
xi mang ddc biét, nhung cting khong kha quan vi nganh cong
nghiép xi mang khong thé san xuat cac loai xi mang dac biét danh
rieng cho san xuat tdm xi mang sgi, bdi luong xi mang tiéu thy
cGa amidng xi mang chiém ty lé rat nhé trong tong luong xi mang
tiéu thu.

Nghién ctu trong bai bao dé xuat cch thay thé mot luong xi
mang nhat dinh trong hén hop tdm amidng xi mang bang hén hop
phu gia dac biét va str dung phu gia héa hoc - Phu gia phic hop
(ky hieu CA) ma khong lam thay d6i chat luong, cong nghé va con
giam gia thanh san xudt tdim xi mang amiang.
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Két qua thir nghiém trong phong thi nghiém va tai nha may

Phan 1. Thir nghiém trong phong thi nghiém

Thi nghiém duoc tién hanh trén co s TCVN 4435: 2000 véi cac
mau c6 kich thude 30 x 30 cm day 5,5 mm duya trén thanh phan
nguyén liéu tdm lop cGa nha may tdm lop Dong Nai. Trong moi
loai mau, luong xi mang duoc thay thé bang phu gia phic hop
(CA) nhu sau:

- Mau 1: Luong xi mang 1a 100 % va CA [a 0 %;

- Mau 2: Luong xi mang 12 80 % va CA 1a 20 %;

- Mau 3: Luong xi mang 1a 50 % va CA la 50 %.

Ngoai ra cac mau tdm lop san xudt tai cong ty Ha Long, Dong
Tam, Dong Nai va Nga duoc st dung dé so sanh nhu mau déi
ching véi mau trong phong thi nghiém. Do tuong thich cta xi
mang, bot va phu gia phic hop dugc xac dinh trudc dé mau thi
nghiém dat duoc do luu bién t6i uu (bdng cac thong s6 vat ly va
héa hoc). Cac mau tdm lop duoc xac dinh cac dic tinh quan trong
nhu: Cuong do udn, khéi lugng rieng va do hat nudc. Két qua thi
nghiém cua cac mau dugc thé hién trén Hinh 1, 2, 3.

Hinh 1. Khéi lugng riéng biéu kién va khéi luong rieng tuyét ,

kg/m?.

Hinh 2. Cuong do uén, Mpa.

Hinh 3. Cuong do va dap, ki/sqm.
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Hinh 4. D6 hdt nudc, %.

Do thi (Hinh 1) cho thdy su khac biét gitra khdi luong rieng biéu
kién va khéi luong rieng tuyét déi cta cac mau. Ta c6 thé thdy
mau cta Nga co su khac biét nhé nhat, cac mau khac (ca nha may
va mau thir nghiém) c6 sur chénh léch ro rét hai s6 liéu trén. Diéu
nay c6 duoc 1a boi vi nguyén lieu dau vao cta Nga c6 chat luong
cao va cang duoc khing dinh qua cac thong s6 chat luong khac.
Cuong do ubn cla cac mau thi nghiem 100 % xi mang va 50 %
xi mang chi chénh léch 6 % (Hinh 2). Ddng thoi, tat ca cac mau
san xudt tai nha may déu c6 thong s6 nay cao hon dang ké. Mot
su khac biét nho vé cuong do udn cda cac mau (6 %) cho thay
rdng viec giam luong xi mang trong hén hop khong co tac dong
|6n dén thong s6 nay.

Theo biéu dé cuong do va dap (Hinh 3) va biéu d6 do hut
nuéc (Hinh 4), ta thay cuong do va dap ctia mau c6 ham luong
xi mang 1a 50 % kém hon cac mau con lai khong dang ké tuy
nhién dic tinh rat quan trong la do hat nuéc - mau ¢6 ham luong
xi mang la 50 % c6 gia tri nho nhat.

Dua trén két qud thir nghiem c6 thé dua dén két luan ring
viéc thay th€ 50 % xi ming bing CA trong phong thi nghiém
khong lam thay déi dang ké cac thong s6 ciia mau. Diéu nay cho
phép tién hanh budc ti€p theo - thir nghiém san xudt mau trén day
chuyén nha may.

Phan 2. Thir nghiém cong nghiép

Sy thay dbi ndng dd cia bot

g &

H

Xi ming-Bit, kg
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Hinh 5. Thay d6i nong do CA trong qua trinh tron.

Trong diéu kién sin xuat, khong dimg may va khong thay déi cac
thong s6 ctia no, 20 % xi mang da dugc thay thé bang CA khoang
trong sau hén hop lien tuc. Trong diéu kién nay, nong do cua CA
trong thanh phdm tdng dan tir 0 % dén t6i da 20 %, va sau lan
tron thi 5, ndng do ctia CA giam dan tir t6i da (20 %) dén 0 %.

Nhu thé hién trong db thi (Hinh 5), su gia ting nong do CA
[&n tron tru tir 0 dén tGi da (20 % luong xi mang). Sau dot thir nam,
khi ngting b6 sung CA, ndng do cta n6 ciing giam dan vé khong.
6 loat mau da duoc gti dé thir nghiem:

Dong diéu khién - mot loat cdc mau duoc san xudt bang cong
nghé hién tai. 2 - 5 loat mau v6i thanh phan hén hop da duoc
diéu chinh dé trong méi 1an bom ti€p theo sau lan bom dau tién,
khi chuén bi hén dich xi mang, 20 % xi mang dugc thay thé bng
thanh phan bot khoang duogc chudn bi dic biét.

Nhu vay, nong do xi mang giam dan tir mic t6i da xuéng con
80 % nong do ban dau. T4t ca cadc mau da dugc kiém nghiém baoi
cac chuyén gia ctia Vién Vat liéu Xay dung (VIBM).

Két qua thir nghiém duoc thé hién trong hinh 6, 7, 8:

DG bén udn, N/m

3400 Hén hop 2
Hén hop 1
3010 . Hén hop 5
Hon hgp 4
Hon hop 3
2620
Miu kiém sodt
2230
1840
1450 Nedy
1 ngay 3 ngdy 7 ngdy 14 ngay 28 ngay 60 ngay
Hinh 6. Cuong do uén clia tdm, Mpa.
Crrémg 44 va dip, KJ/m®

1.70

1.1

Mis kifm soit Hinhop 1 Hinhop2 Hénhep3 Hénhopd Hénhop s
I Mit d6 thye, kg/m?
Hinh 7. Cuong do va dap cda tdm, KJ/m?. Mat do thuc, kg/m”.
Mdrc do tin cay.

Qua nghién ctu c6 thé rit ra cac nhan xét nhu sau:

- T4t ca cac thong s6 dic tinh cGa cac mau c6 gan tuong tu
nhau, trén biéu d6 co6 dang la duong cong lién tuc khong co diém
ngdt va budc nhdy (ca duong va am) cho thdy do tin cay cao cta
dtr lieu thu duoc.
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D6 bén udn, MPa

“1670 1670

2

2025
19,5

18,75

MAu kiém soit Hinhgpl Hénhgp2? Hiénhep3 Honhop4 Hénhop 5

Mt @6 the, kg/m? B D6 bén uén, MPa

Hinh 8. Khéi lugng riéng va do bén uén cdia mau, Mpa.

- Trong qud trinh thir nghiém tai nha may véi quy trinh san
xudt lien tuc, két qua danh gia cuong do (hinh 6, 7, 8), cho thay
ring cuong do cua tat ca cac mau str dung CA déu cao hon cuong
d6 ctia mau déi ching. Cuong do clia cac mau c6 phu gia CA [6n
hon so véi mau déi ching tir 8,5 % dén 41,3 % & tudi 7 ngay va
tr 3,4 % dén 31,4 % & tudi 14 ngay. Co6 thé thay ro su phu thudc
ctia cuong do vao ndng do phu gia phic hop, cho thdy c6 sy ton
tai cGa nong do t6i uu nhat dinh cta phu gia quyét dinh cuong do
t6i da cda san pham.

Thir nghiém va dap duoc thé hién trén biéu d6 cuong do va
dap (hinh 7) cho thdy cuong do va dap cda cac mau doi ching
nho hon cuong do va dap cla tat ca cac mau c6 CA. Két qua kiém
tra va dap da duoc xtr ly bing phuong phap théng ke dé loai trir
anh hudng clia cac gia tri qua thdp va qua cao vuot khoi gia tri
trung binh, dam bao khodng tin cay cuia cac gia tri thir nghiém.

Can ct vao két qud thir nghiem ro rang ring tat ca cac mau
c6 CA cho céc thong s6 ddc tinh cao hon dang ké so vai cac mau
doi ching. Bén canh do, két hop biéu dé cuong do voi biéu do
khéi lugng riéng cho thay voi ty [é CA nhat dinh thi khéi luong
riéng cia mau 1a ti thiéu. Dong thoi, cac chi s6 cuong do giam
khong dang ké, xi mang giam nhung ty lé cuong do tréen mat do
tang 1én, cho thdy cdu tric cta xi mang amiang tuong tng c6 do
bén cao nhat, didu nay duoc khéng dinh qua s6 liéu thu duoc
trong phong thi nghiém. Phan tich sau hon két qua va qua trinh
thi nghiem cho thay rdng viec t6i uu hoa thanh phan khoang vat,
hoa hoc va kich thudce hat cia CA, va thanh phan hon hop déi voi
thiét bi trong san xudt tdm xi mang amiang:

- Giam lugng xi mang trong hon hop théem 15-20 % (c6 nghia
la t6ng ham luong xi mang giam 35-40 % so v&i ham lugng xi
mang hién hanh);

- D€ tang (trong truomg hop xau nht, tranh giam) cac dic tinh
bén cua vat liéu.

Néu luong chit xo sé duoc tang lén 5-10 % so v&i ham lugng
hien tai, thi cac chi s6 do bén cua san pham sé duoc dam bdo
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vuot qua (so véi hién tai). Do do, trong qua trinh th&r nghiém tai
nha may, mot linh vuc kha ndng da duoc mo ra dé t6i uu hoa
thanh phan cda hén hop voi muc dich san xudt vat lieu, tuy thuoc
vao nhu cau cda nha san xudt va yéu cau cda thi truong:

- C6 thé giam luong xi mang trong hén hop ma khong lam
giam chat lugng va khong lam tang lugng amidng. Trong truong
hop nay, chi phi san xuét cta vat lieu duoc giam xudng bang su
chénh léch gitra chi phi xi mang va CA.

- Néu can cai thién cac thong s6 san phdm, co thé tang luong
amidng trong hén hop. Ddng thoi, chi phi san xuat cua vat liéu se
khong thay d6i so vai hién tai.

- C6 thé thay thé mot phan amidng trong hon hop bing mot
loai soi ré hon: xenlulo hodc cac loai soi khac.

- C6 mot s6 kha nang bd sung dé t6i uu hoa, vi du, tao ra mot
loai xi ming dic biet dé san xuat tim xi mang amidng, ban dau sé
chia mot luong clinker can thiét va cac thanh phan bot va phu
gia hoa hoc duoc lya chon ddc biét. Gia xi mang nhu vay c6 thé
ré hon dén 15 % so va6i hién tai, diéu nay sé lam giam gia thanh
san xuat.

Do d6, cong viéc thay déi cong nghé hién tai nén duoc cdu
trdc nhu sau:

1. Thi nghiém phai duoc thuc hién trong it nhat hai nha may.

2. Thoi gian cta thi nghiém cho phép chiing ta lam viéc it
nhat 10 hén hop véi CA (t6t hon 1a mét hodc hai ca lién tiép).

3. Cac mau d6i ching nén dugc chon nhu sau:

A) Trudce khi tai CA.

B) Trong thoi gian thi nghiém dinh ky theo chu ky, sé duoc
tinh toan cu thé cho timg may.

C) Trong mot vai lan tron sau khi qua trinh tai CA ding lai.
Mot s6 hdn hop duoc xéc dinh bang cach tinh toan cho mot may
nhat dinh va cho mot nong do CA nhat dinh.

4. Truée khi thir nghiém, can c6 cac phép do trong phong thi
nghiém vé ndng do va do nhét cua cac mau huyén phu duoc ldy
tai cac diém khac nhau cta dong qua trinh.

5. Trong qua trinh th&r nghiém, can phai thuc hién cac phép
do thuong xuyén trong phong thi nghiém vé ndng do va do nhot
cda huyén phu.

6. Phong thi nghiém can thiét lam viéc dé xac dinh nong do
t6i wu va loai phu gia hoa hoc duoc st dung.

7. Cong viéc trong phong thi nghiem duoc yéu cau dé xac
dinh thanh phan khoang chat, hat va hoéa hoc t6i uu cia CA va
kha nang tuong thich cda CA véi xi mang hién tai.

8. Cong viéc trong phong thi nghiém duoc yéu cau dé t6i uu
hoa nong do caa huyén phu trong khi van duy tri do nhét cho mot
loai may cu thé.

9. T4t ca cac cong viéc déu rat mong mudn duoc thyuc hién &
mién Bac Viet Nam, noi tap trung nhiéu nha may va co s& nguyén
lieu tho gitp ban dé dang lya chon cac thanh phan khodng san ré
nhat cua CA.

Phan 3: Hiéu qua kinh t& duoc déanh gia tir thir nghiém
Dua trén két qua thir nghiém, c6 thé xay dung mot mo hinh
kinh t€ don gian st dung dtr liéu san xudt ctia nam 2019 (san lugng
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trung binh san phdm. gid nguyén vat liéu hién tai...) cho phép
danh gid hieu qua kinh t€ cua viéc thay thé mot phan xi mang
bang CA. Qua d6 c6 thé rit ra két luan nhu sau:

1. Khi thay thé 20 % xi mang bang CA trong thanh phan tam
xi mang amiang cdc chi s6 chat luong cda sin pham van gic
nguyén va co thé tiét kiém hon 1500000 USD hang nam cho 25
nha may san xudt.

2. Thay thé 20 % xi mdng bdng CA trong khi ting mot luong
amiang trong hon hop thi tat cd cdc thong so chart luong tuong
duong mau doi chungcho phép ching toi tiét kiém tong cong hang
nam hon 700000 USD cho 25 nha may trong nganh.

3. Thay thé 20 % xi mang bang CA trong khi giam luong
amidng va tang so luong cac loai soi khac (xenlulo va soi nhan
tao) cho phép tang 5-10 % chat luong sdn phdm. Tuy nhién can
phdi nang cap thiét bi trong nha may.

4. Viéc str dung mot loai xi mang dac biét co chua phu gia
CA sé cho phép tang chat luong sdn pham lén 10-15 % ma khong
can tang ham luong soi trong thanh phan tam lop sé nhan duoc
tong tiét kiém hang nam hon 1000000 USD cho 25 nha mdy.

5. Trong tuong lai co thé thay thé tr 25-50 % phu gia cho xi
mang ma khong lam giam chat luong cua san pham tam lop, tuy
nhién muc phu gia ndy can thi nghiém thuc té.

Céc tac gid chan thanh cdm on FM Trading da hd tro thuc hién
thar nghiém nay.
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