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THANH PHAN VABAC BIEM CAU TRUC CUA Xi THAI PHOT PHO
LAO CAI NG DUNG SAN XUAT VAT LIEU KHONG NUNG

COMPOSITION AND STRUCTURAL CHARACTERISTICS OF LAO CAI PHOSPHORUS SLAGS

TO PRODUCT UNBURT MATERIAL

TOM TAT

Xi thai ph6t pho Ia chét théi ran dwoc sinh ra tlr qua trinh san xuat phét pho
vang theo phuong phap 10 dién. Theo thyc té san xudt thi ¢l san xuat 10 tan
quang thi thu duoc 1 tan phdt pho vang, con lai Ia xi thai. Trong nghién clu nay,
Xi thi phdt pho Lao Cai duoc phén tich thanh phan, dic diém cAu tric béng cic
phirong phap phén tich hién dai nhu phd huynh quang tia X (XRF), ph6 nhiéu xa
tia X (X-Ray), phrong phap quang phd phén tik. K&t qué cho thay ham lugng chil
yéu trong xi gom Ca0 la 46,62%, Si0, la 38,58%, Al,0, la 3,31%, MgO la 3,22%,
P,05 la 1,4% va mot s6 oxit kim loai khac nhu Fe,0,, Mn0, K,0... Két qué thir
nghiém déng ran véi khoang sét, kiem cho théy vt liéu dong ran c6 cromg do
chiu nén cao, dat t6i 14 - 17Mpa, cho théy c6 thé (ing dung dugc trong san xuét
vat liéu khong nung.

Tir khéa: Xi thai phot pho Lao Cai, vat liéu khong nung, thanh phan.

ABSTRACT

The phosphorous is a solid waste of producing yellow phosphorus in electrical
furnace. In reality, there are 11 tons of phosphorus slag when 1 ton was produced in
industry. In this paper, the composition and structural characteristic of Lao Cai
phosphorus slag was studied by X-Ray diffraction, X-Ray fluorescence and UV-VIS
spectrophotometer. The result showed that the phosphorus contains 46.62% of
Ca0, 38.85% of Si0,, 3.31% of Al,0,, 1.4% of P,0; and other oxide metals as Fe,0;,
MnO, K,0...The phosphorus slag was tested by solidification with clay minerals
and alkali, the compressive strength of solid material mixture is high, reach to 14 -
17Mpa, and used to produce unburnt material in the construction industry.

Keywords: Lao Cai phosphorus slag, unburnt material, composition.
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1. MG BAU

Trong c6ng nghiép san xuat hoéa chat thi san pham phot
pho vang la mét trong cac san pham ché bién tlr quing
apatit. Theo phuong phéap 10 dién thi quang apatit thanh
phan chinh la canxi phdt phat (Ca,P0,), dugc khir bang than
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& nhiét dé 1400°C (hay 1600°C) [1]. Phan (ng duoc thuc hién
trong 10 dién, ph6t pho tao thanh thdng hoa cung véi CO.
Hiéu suét tao thanh phot pho thang hoa khoang 88-92%.
H6N hop khi ra khéi 10 dién c6 nhiét do 250°C + 350°C duwoc
dua vao thiét bi ngung tu thanh nhitng giot Iéng chay xuéng
bé chira. Sau dé d€ lam sach nguoi ta gia nhiét, phdt pho
nang sé 1ang xudng day con cé4c tap chét cung voi nwoc tao
thanh ban ndi 1én. Theo céc két qua nghién ctru thi thanh
phan xi thai tr quy trinh s&n xuét phét pho vang chi yéu la
CaO, SiO,, Al,O,, mét lvgng ph6t pho du thira va mot s6 oxit
kim loai khac [2]. Theo tinh toan thi c» 10 tAn quang phét pho
dem san xuat thi thu dwgc khoang 1 tan phét pho, con lai tao
ra xi thai. Tai khu cobng nghiép Tang Lodng, ¢6 7 nha may san
xudt phét pho Lao Cai, lwgng xi thai & day Ién dén trén
600000 tdn/ndam ma chwa duoc x ly, dang tré thanh mai de
doa dén mdi truong va con nguoi. Trén thé gidi huéng xt ly
voi Xi thai phot pho la theo hudng ché tao vat liéu xay diyng
va phu gia nhu & Kazactan duwoc dua vao lam kinh ndi [1], &
Trung Quéc dugce x ly lam gach ceramic [3,4], hoéc cd thé
nghién cttu dé thu hoi SiO, [5], san xudt phan bén, thudc trir
sau, thu héi P,05 6 dang hoa tan va trong ferro phét pho lam
phu gia xay dwng [6,7]. Viéc x ly xi thai ph6ét pho theo huéng
lam vat liéu xay dung phu thudc nhiéu vao thanh phan ctia xi
thai, ma chi yéu la céc oxit Al,O,, SiO,, Ca0, MgO. Hon nita,
dé tan dung cac thanh phan oxit kim loai nay nguoi ta hudng
dén lam vat liéu khéng nung theo cong nghé ché tao chat két
dinh vd co (cdbng nghé bé tbng polyme) dya trén sy hinh
thanh cac chat két dinh duoc tao bdi cac san pham giita dung
dich kiém va cac vat liéu c6 chua silic (Si) va nhém (Al) véi cac
chat don dé lam xuong bé téng [8] theo két qua nghién clru
clia Davidovit str dung cao lanh ¢é str dung kiém dé kich hoat
goi la Gelpolyme [9,10]. Trong mét nghién cttu khéc, bé téng
polyme c6 str dung thém kiém vdi sé tao cuong do chiu nén
cao, tlr bién thap, chiu dn mon axit tot, st dung tét cho viéc
xay dung hatang [11].

Trong nghién ctru nay, xi thai phét pho Lao Cai duoc
phan tich thanh phan, dac trwng cdu tric dé danh gia chat
lwvgng, thir nghiém phdi trén véi khoang sét nhu cao lanh
vGi kiem, hodc kidm vdi dong ran dinh huéng (ng dung
lam vét liéu khéng nung, c6 cvong dé chiu nén cao.
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2. THUC NGHIEM
2.1. Chuan bi héa chat, nguyén liéu

Mau xi thai phdt pho duoc I8y tai bai chira xi thai clia Cong
ty co phan ph6t pho Lao Cai. Phuong phap ldy mau, bao
quan mau chét thai ran tir san xudt duoc thyc hién theo TCVN
9462: 2012 (ASTM D528409) va dua vé phong thi nghiém. Xi
thai phot pho duwoc nghién dén kich thuéc < 0,8mm.

Xat (kiem) NaOH thuong mai (Trung Quéc) dang vay co
ham lvgng NaOH > 98%.

Cao lanh dugc lay tai Lao Cai cé thanh phan chinh: SiO,
(48,86%), Al,O, (33,29%), CaO (0,35%), MgO (0,63%), Fe,O,
(0,83%) va mot s thanh phan khac.

2.2. Phan tich dac trung cu tric va thanh phan clia xi thai

2.2.1. bactreng cau tric clia xi thai

Xi thai phot pho Lao Cai dugc dem chup phé nhiéu xa
tia X dé xac dinh cdu trdc dang tinh thé cla xi thai tai Vién
Hda hoc - vat liéu, Vién Khoa hoc va Cong nghé Quan su.

Xac dinh ¢& hat cla xi thai duoc tién hanh bang cach
can 100g xi thai, st dung sang c6 kich thuéc 16 hat khac
nhau dé sang, phan loai, can khoi lvgng va tinh ra ty .

2.2.2. Phan tich thanh phan clia xi thai

Thanh phan cta xi thai dwgc phan tich thanh phan theo
phurong phap pho huynh quang tia X trén thiét bi ARL 9900
cla Thermo Fisher Science ARL, Thuy ST duoc do tai Vién
Vat liéu xay dwng. Mot s6 thanh phan oxit c6 ham lvgng Ién
sé duoc phan tich déi chitng bang phurong phap quang
phd hdp thu phan tlr UV-Vis nhv ham lvgng F, phuong
phap héa hoc phan tich SiO,, P,O;, CaO, MgO theo TCVN
12202-4:2008, TCVN 180:2009.

2.3. Thir nghiém xi ly xi thai phdt pho bang cach déng
rén véi cao lanh, xut

Xi thai phét pho dwgc nghién nhé dén cé hat < 0,8mm,
dwoc dem phéi trc:)n voi cao lanh, xat, voi véi ty & thanh
phan khac nhau. Hon hop sau khi ph6t tron dwgc ép vién tru
tron kich thuéc khoang 50 x 50mm. Khéi vat liéu tao thanh
duwgc dudng khd 28 ngay, dem do cwdng dé chiu nén.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich dac trvng clu trdc cla xi thai
ph6t pho
3.1.1. K&t qua chup X-Ray mau xi thai phét pho
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Hinh 1. Gidn did nhiéu xa tia X ctia méau xi thai phét pho Lao Cai
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Gian dd nhiéu xa tia X clia mau xi thai phét pho duoc
thé hién & hinh 1. Trén gian dd nhiéu xa tia X, thi cho thay xi
ph6t pho chd yéu la vé dinh hinh dang thay tinh gia
wollastonit. Xi photpho vang ngoai pha thiy tinh rat it &
cac goc 15, 23,30, 40° theta.

Quan sat bén ngoai cla cac hat xi thai thai thi n6 co
mau xam nhat, van con mdt s6 hat mau xam den, anh kim
loai, hat xi clrng, don, c6 dd xdp. Xi thai phot pho khéng cé
tinh déo.

3.1.2. Phan b6 cd hat clia xi thai phot pho

Cac mau xi thai phét pho co kich thwdc hat twong déi
l6n, truée khi degc dua vao thir nghiém dong ran, duoc
dem khao sat kich thwéc hat }heo TCVN 342: 1986. Cach
ti€n hanh nhu sau: Lay 100g mai loai xi ph6t pho, dem sang
trén céac loai sang c6 kich thudc hat khac nhau: 2,5; 1,25,
0,8mm. Két qua phan bo c& hat dwgc thé hién & bang 1.

Bang 1. Phan bd cép hat cliaxi phot pho vang Lao Cai

Du luong Pudng kinh ciia 16 sang, mm
trén sang, % >25 1,25 <0,8
Xi ph6t pho 58,60 22,10 18,70

Kich thuéc hat clia xi thai kha 16n, phan nhiéu la tir c&
hat > 2,5mm. Do vay khi st dung dé lam vat liéu khéng
nung can phai nghién nho dé c6 do sap xép chat, khit, tang
do clrng clia vat liéu.

3.2. Két qua phan tich thanh phan ctia xi thai phét pho

Xi thai phét pho dugc dem phan tich thanh phan céac
oxit kim loai theo phwong phap phé huynh quang tia X
(XRF), mot s6 thanh phan c6 ham lwgng Ién hon dwgc phan
tich d6i chirng bang phuong phéap quang phé phan tir UV-
Vis, phuong phap héa hoc theo tiéu chuan Viét Nam nhw
K&t qua phan tich dwoc thé hién & bang 2.

Quaé trinh déng ran vat lieu khdng nung tir xi thai phu
thudc vao nhiéu yéu td khac nhau nhu: chat lugng nguyén
lieu dau vao, thanh phan c6 trong nguyén liéu, nguyén liéu
d6 c6 1an cac chat doc hai hay khong. Vat liéu khdng nung
mang lai hiéu qua kinh té, cé tinh vuot trdi cao va la san
pham cé tinh chiu luc cao, cach am, cach nhiét, chéng
tham, chdng nwéc. Chinh vi vay, d6 clrng, cuong do nén va
chét lvong cda gach khéng nung tot hay khong phu thude
vao thanh phan ciu tric, ban chéat clia cac vat liéu.

Bang 2. K&t qué mAu xi théi phdt pho clia Cong ty phét pho vang Lao Cai

Thanh phan Donvi Phuong phap huynh Phan tich
hda hoc : quang tia X (XRF) ¢bng cu

MKN % 0,28

Si0, % 38,58 38,67
Fe,0, % 0,29 0,28
Al,0, % 331 3,28
Ca0 % 46,62 46,58
Mg0 % 3,22 3,24
S0, % 0,39

K,0 % 1,08

Na,0 % 0
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Ti0, % 0,15

P,05 % 14 145
F % 241 2,39
Cl % 0

MnO, % 0,15

As,0, ppm <10

PbO ppm <10

HgO ppm <10

Cdo ppm <10

Cuo ppm <10

Pé danh gia nguyén liéu c6 phl hgp voéi gach hay
khong, chl yéu dua vao dac tinh vat ly ctia nguyén liéu va
thanh phan héa hoc cé anh hwéng gian ti€p t¢i tinh chat
ctia thanh pham. Céc thanh phan héa hoc phan tich théng
thuong bao gém silic oxit, oxit nhém, oxit sat, oxit canxi,
magie,...

Thoéng thudng, SiO, la thanh phan chinh trong nguyén
lieu dé vat liéu khong nung ham lvgng nay tao do ciing
cho s&n pham nhung néu no vugt qua mikc cho phép thi do
déo cla nguyén liéu sé giam ré rét, cwong do chiu nén
cling sé& thap hon, gion, dé v&. Nhdm oxit c6 ham lvong t6i
wu trong nguyén liéu diéu nay anh hwéng dén cuwong do
chiu lyc clia vién thanh pham. Oxit s&t 1a mot trong nhitng
thanh phan tao mau cho san pham doéng thoi lién quan
dén tinh nang chiu nhiét. CaO sinh ra khi hinh thanh CaCO,
trong nguyén liéu, khi ma ham lvgng CaO khong déap tng
da diéu kién thi sé gay ra hién tugng nit, vo [12].

Thanh phan héa hoc cda xi phét pho vang da chi ra né
thudc hop chat co tinh kiém, tirc la ty 1€ gilra oxit kiém va
téng oxit nhom vasilica lén hon 1.

Ca0 + MgOo -
"~ Si02 4+ AI203 T

Theo két qua phan tich thanh phan & bang 2 thi ty 1é
nay duoc tinh ra 1a M = 1,19 >1, ching t6 mau xi thai
nghién ctru c6 tinh kiem, né c6 y nghia quan trong trong
viéc phdi tron vai kiem dé tao ra vat liéu khéng nung theo
cobng nghé chat két dinh polyme v6 co. Bong thoi cac
thanh phan kim loai nang doc hai trong mau xi rat thap,
dam béo khéng gay 6 nhiém méi trudng thir cap.

3.3. K&t qua thir nghiém dong ran xi phét pho véi
khoang sétva kiém

Thuc nghiém duoc ti€n hanh khao sat véi ham lugng xi
c6 dinh, khoang sét dugc st dung la cao lanh thwong mai
c6 ty |é so véi xi phot pho la 10% dén 50%, ham luvgng kiém
(NaOH) thay dai tir 10% dén 50% so véi cao lanh.

HOn hop sau khi phéi tron deoc dwa vao may ép vién
tao thanh vién hinh tru tron, kich thwéc khoang (D x H =50
x 50 mm). S&n pham sau déng ran duoc lvu dudng kho 28
ngay, réi dem do cwong do chiu nén. Két qua dugc thé hién
& bang 3.

O day kiem déng vai tro 1a chat hoat hoa quan trong dé
hoa tan céc oxit silic, oxit nhém tao thanh cac goc mudi
aluminat va silicat tw do, hinh thanh nén cac khai lién két

Website: https://tapchikhcn.haui.edu.vn

polyme vé co c6 khd niang dong rén cac hat xi thai phét
pho chira Si, Al [9,10]. Ngoai ra s c6 mat clia khoang sét
nhuv cao lanh d6 la ngudn cung cdp rat 1én céac oxit silic,
nhdm cho qué trinh déng ran. Két qué cho thay khi ham
lrgng kiém tang thi cwdng dod chiu nén c6 tang Ién, nhwng
néu ham lvong kiém cao cling gay ra hién twong tao ra lép
mang trdng phl bén ngoai, hién twong nay con duoc goi la
“m6c cacbonat” [12]. Cwdng dd chiu nén clia cac ty 1é phdi
tron cho thay tdi wu & ty 1é cao lanh so v6i xi la 10% dén
30%, ham lvgng NaOH phu hop so véi cao lanh 1a 10% dén
30%, cdng dd chiju nén cé dat tr 14 - 17Mpa, tvong duong
bé tdng Mac > 10, hoan toan c6 y nghia trong viéc ché tao
vat liéu khéng nung s dung trong vat liéu xay dung nhw
lam gach, lam dwong... V& y nghia moi truong thi nén lya
chon ty 1é phdi trén sao cho ty 1& xi thai I&én nhét nguoc lai
thi ham lvgng cao lanh va xGt phai thap nhat. Dong thoi, ty
I& nay cling lién quan dén gia thanh cdia san pham sé ting
cao néu phai st dung nhiéu cao lanh, x(t.

Bang 3. K&t qua thir nghiém déng ran xi théi phdt pho véi cao lanh, xdt theo
ty I8 khac nhau

Ki Chat kétdinh , .
hiéu | .. Cao | %kiem | .. flact | Cudng R
mau | K@) [ xat | (ml) | donén | Ghichd
lanh | sovoi
(9) | caolanh ©) (Vp2)
Khoang sét 10% so v6i xi
CX101| 500 50 10% 5 | 555 | 14,05
CX102| 500 50 20% 10 | 56 14,87
CX103| 500 50 30% 15 1565 | 15,95
CX104| 500 50 40% 20 | 57 17,18
BE mat ngoai
CX105| 500 50 50% 25 | 575 | 18,06 |pht I('Yp mang
trang
Khoang sét 20% so vdi xi
CX201| 500 | 100 10% 10 | 61 15,45
CX202| 500 | 100 20% 20 | 62 16,32
CX203| 500 | 100 30% 30 | 63 17,14
CX204| 500 | 100 40% 40 | 64 17,55 | BEmat ngoai
CXo05| 500 | 100 | 50% | 50 | 65 | 1743 phutlfgnr;a”g
Khoang sét 30%
CX301| 500 | 150 10% 15 | 66,5 | 15,16
CX302| 500 | 150 20% 30 | 68 16,04
C303| 500 | 150 | 30% | 45 | 695 | 1665 |gamtngodi
CX304| 500 | 150 40% 60 | 71 16,55 | phii I6p mang
CX305| 500 | 150 50% 75 | 725 | 16,13 tréng
Khoang sét 40%
CX401| 500 | 200 10% 20 | 72 14,72
CX402| 500 | 200 20% 40 | 74 15,67 o .
CX403| 500 | 200 | 30% | 60 | 76 | 1565 Sﬁu”l‘;; fr‘f;%
CX404| 500 | 200 40% 80 | 78 15,22 tréng
CX405| 500 | 200 50% 100 | 80 15,02
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Khoang sét 50%
BE mat ngoai
CX501| 500 | 250 | 10% 25 | 775 | 1431 | phd lop mang
trang
CX502| 500 | 250 | 20% 50 | 80 | 1505
CX503| 500 | 250 | 30% 75 | 825 | 14,75
CX504| 500 | 250 | 40% | 100 | 85 | 14,53
CX505( 500 | 250 | 50% | 125 | 87,5 | 14,14

Hinh 2. Mau vat liéu CX 101

Hinh 3. Mau vat liéu CX 501 bi “méc cachonat”
4. KET LUAN

MAau xi thai phdt pho Lao Cai dugc sinh ra tir qua trinh
san xudt phét pho vang. Viéc nghién ctru dac tinh, thanh
phan cla xi thai gdm ham lugng Ién dxit silic, oxit nhoém,...
¢6 y nghia quan trong trong dinh hwéng nghién ctru xt ly
lam vat liéu xay dyng nhu lam gach, lam dwéng giao thdng.
Xi thdi dwoc thr nghiém phoi trén véi cao lanh, kiém
(NaOH) theo cdng nghé chat két dinh polyme vé co, véi ty
I& cao lanh phdi trén so véi xi 1a 10% dén 30%, ty I kieém tlr
10% dén 30% so véi cao lanh cho két qua cuwong dd chiu
nén I&n nhat, dat tir 13 - 17Mpa. Vat liéu khdng nung duoc
ché tao c6 cidng do chiu nén cao, twvong dwong véi do chiu

128 | Tap chi KHOAHOC VA CONG NGHE @ Tap 56 - S6 5 (10/2020)

nén clia bé téng Méac I6n hon 10. Két qua thr nghiém nay
cho thay tinh kha thi cta viéc x& ly xi thai theo dinh hwéng
lam vat liéu khéng nung, c6 y nghia thuc tién trong viéc
bao vé moi trdng, ddm bao san xuat xanh cho nganh cong
nghiép héa chat nhu san xuét phot pho vang.
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