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NGI-!IEN CU'U LAM GIAU CANXI HUU HIEU TU Xi THAI
PHOT PHO DINH HUONG UNG DUNG LAM PHU GIA

SAN XUAT PHAN BON

STUDY ON EFFECTIVE CALCIUM ENRICHMENT FROM PHOSPHORUS WASTE SLAG

FOR APPLICATION AS A FERTILIZER ADDITIVE

TOM TAT

Xi thai phét pho la chat thai ran phét sinh trong qua trinh san xudt phét pho
vang theo phuang phép 10 dién. Thanh phén chinh cla xi thai phot pho Lao Cai
gom cac oxit kim loai nhu Si0,, Al,03, (a0, MgO,... trong d6 ham lugng Ca0 chiém
tlr 33% - 47%. Trong nghién ctiu nay ham lugng (a0 hiiu hiéu dugc nghién ctu
tach lam giau véi dinh huéng lam phu gia san xudt phan bén. Qua trinh tach lam
giau canxi dugc thuc hién & pH la 3, khudy lién tuc véi toc do 200 vong/phiit, gia
nhiét lién tuc & 70°C trong vong 50 phit véi ty 18 khéi lugng xi thai:thé tich dung
dich chiét la 1:5 d cho thdy hiéu qua tach canxi dat hiéu sudt cao. Ham lugng
canxi trong ché pham thu dugc phi hop vdi tiéu chuan chat luong phu gia phan
bén giau canxi theo QCVN 01-189:2019/BNNPTNT.

Tirkhoa: Xi thdi phdt pho vang, phu gia, phdn bén giau canxi.

ABSTRACT

Phosphorus waste slag is the solid waste of producing yellow phosphorus in
electrical furnace. The phosphorus waste slag contains metals oxide as Si0,,
Al,0s, (a0, MgO,.., in which the (a0 is 40 - 50%. In this study, the effective
calcium in phosphorus waste slag was separated and enriched using to product
the fertilizer. The separated process was studied in pH 3, stirred with 200r.min™,
the temperature was 70°C in 50 minutes, the ration of the extracts and the
phosphorus waste slag was 1:5. The results showed that the effective calcium of
product obtained was high, reached to quanlity standard QCVN 01-
189:2019/BTNMT as a calcium-rich fertilizer additive.

Keywords: Phosphorus waste slag, separated, calcium rich fertilizer.
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1. GIGI THIEU

Tinh dén nam 2019, khu céng nghiép Tang Lodng tré
thanh khu vuc trong diém san xudt phét pho vang véi quy
mb gém 6 nha may sén xuat phét pho. Téng cong suat san
xuat phét pho vang theo thiét ké trong khu cédng nghiép la
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72.000 tan/nam [1, 2]. Cung vdai lugng phot pho dugce san
xudt thi lugng xi thai phat sinh ciing rat I6n, 1én t6i 840.000
tdn/ndm. Lugng xi thai nay chda phan 16n la cac oxit
khodng nhu silic oxit SiO, 37 - 40%, canxi oxit CaO 40 - 50%,
nhém oxit Al,O3 2 - 5% va mét s6 cac chat khac nhu F, cac
kim loai nang... [3]. Viéc luu trr, xt ly xi thai phét pho la van
dé cap bach vai san xuat cdng nghiép tai Khu cong nghiép
nay. Da cé nhiéu nghién clu doi vaéi viéc xt ly xi thai phot
pho nhu lam phu gia xi mang, lam gach ceramic...can cu
vao ting thanh phan cé trong xi [4, 5]. Lugng CaO trong xi
thai phét pho kha Ién chiém 40-50% cho thdy viéc tach
canxi trong xi thdi tng dung lam phu gia trong phan bén la
rat thuc té va kha thi. Mat khac, trong san xuat nong nghiép
thi canxi la mét trong nhitng nguyén t6 quan trong cla cay
tréng va canxi gidp gidam d6 chua cda dat. Bén canh do, né
cling gitp 6n dinh vach té€ bao cla thuc vat, diéu hoa su
thdm thau cla té bao. Cay néu thiéu canxi sé biéu hién réi
loan sinh ly cho trai, gy hién tugng nut trai, cdc mo té bao
tré nén mém yéu, xuat hién nhimg dém nau sam trén beé
mat trai [6]; chéi non & cdy mat mau xanh, uén cong va
xoan lai, sau d6 sé chét dan. Vi vay, viéc bon phan Canxi
cho cay & tung thai ky la rdt can thiét, tranh hién tuong
thi€u hut canxi, lam gidm nang suat cay trong. Trong céng
nghiép san xudt phan bon thi phan bén giau canxi ciing
dugc cac nha san xudt quan tdm nham phuc vu t6t nhat doi
vGi nén san xuat ndng nghiép da dang nhu & Viét nam.

Trong nghién cltu nay, dé lam giau canxi hiu hiéu,
phuong phép dugc uu tién la phuong phap ngam chiét xi
thai phét pho bang axit HNOs & cac diéu kién khao sat [7, 8,
9, 10]. S&n pham nhém nghién ctu thuc hién trudc hét
dugc tach & dang dung dich 1dng, 1a loai ché phdm ma cay
tréng cling rat dé hap thu, danh gia chat lugng Ung dung
lam phu gia cho loai phan bén giau canxi.

2. THUC NGHIEM
2.1. Héa chat, thiét bi va nguyén liéu

Dung dich chuédn Ca, Fe, Cu, Pb, SiO; 1000mg/L; HCl
36,5%; HNOs; 65%; NaOH; NaCl; KOH; KCN; Na;EDTA;
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ZrOCl,.8H,0; chi thi calconcarboxylic (C;1H14N,0,.3H,0); chi
thi bromocresol xanh luc; chi thi metyl do; KH,PO4; HBO;3;
etanol; hgp kim devada; (NH4)sMo0;024.4H,0; NH,VO;;
Na,COs; NH4NO3; axit ascobic.

May do quang phé phan t& UV-Vis U2910, may do
quang phd nguyén tt AAS Thermo, méy khudy tu gia nhiét,
may pha mau va chung cat nitg, 16 vi song.

M3u xi thai dugc ldy tai bai xi cila Cong ty C6 phan
photpho vang Lao Cai. Céng tac ldy mau dugc thuc hién
theo TCVN 9462:2012 (ASTM D528409). Mau sau khi dua vé
phong thi nghiém sé dugc nghién nhé dén kich thudc <
1mm. Thanh phan ctia mau xi dugc phan tich bang phuong
phép phé huynh quang tia X (XRF) c6 ham lugng CaO la
46,62% [11].

2.2. Thuc nghiém

2.2.1. Nghién citu cdc yéu té anh huéng dén qud trinh
lam giau canxi hitu hiéu

a) Khéo sdt anh huéng cta pH

Can 20,00g mau xi vao cdc 250mL, thém tu tor 100mL
dung dich chiét dugc diéu chinh cac gia tri pH lan lugt1a 1, 3,
5,7, 8. Tién hanh khudy trén may khudy tur vai téc dé khoang
200 vong/phut, trong thdi gian 1 gid & nhiét dé phong.

b) Khdo sdt dnh hudng cda nhiét dé

Tién hanh quy trinh thi nghiém nhu déi vai thi nghiém 1
véGi dung dich chiét la dung dich HNO; dac, diéu chinh pH
dung dich vé 3. Tién hanh thi nghiém & cac diéu kién nhiét
db 1a nhiét d6 phong; 50 °C; 60 °C; 70 °C; 80 °C; 90 °C.

¢) Anh huéng cua ty ¢ khéi luong xi thai:thé tich dung dich
chiét

Can 20 gam mau xi vao céc 250ml, thém 100ml dung
dich chiét c6 pH = 3, thuc hién & nhiét dé 70°C, véi ty 1é xi
thai phot pho:thé tich dung dich chiét l1an lugt la 1:2; 1:5;
1:10; 1:20.

d) Khdo sdt anh hudng cua thoi gian chiét

Can 20g mau xi, vdi ty |& xi thai phot pho:thé tich dung
dich chiét la 1:5, tién hanh khao sat & cac diéu kién thai
gian phan Ung lan lugt 1a 30 phut, 40 phuat, 50 phat, 60
phut, 70 phat.

Cac thi nghiém sau khi ti€n hanh ngam chiét déu dugc
loc tach 2 pha: pha rén va pha l1dng dé tién hanh phan tich
ham lugng canxi bang phuang phap chuin dé complexon.

Hiéu qua lam giau canxi htu hiéu dugc danh gia theo
ham lugng Ca trong dung dich chiét va dé thu héi Ca dugc
tinh theo cong thuc:

FC" .100 (%)

Hiéu suat lam giau Canxi (%) =

Trong d6:

C: la khéi lugng Ca trong dung dich sau khi chiét (g)

Co: la khéi lugng Ca trong dung dich chiét ban dau (g)

F: la khéi lugng dung dich chiét (g)

2.2.2. Bdnh gid mét sé chi tiéu chat luvong cia ché pham

Ham Ilugng Canxi dugc phan tich theo TCVN
12598:2018; ham lugng Nito téng s6 dudc phan tich theo
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TCVN 8557:2010; ham lugng P,Os hitu hiéu dugc phan tich
theo TCVN 8559:2010; ham lugng SiO, hitu hiéu dugc phan
tich theo TCVN 11407:2019; ham lugng Pb dugc phan tich
theo TCVN 9290:2018; ham lugng Cu dugc phan tich theo
TCVN 9286:2018; ham lugng Fe dugc phan tich theo TCVN
9283:2018; ham lugng Cd dugc phan tich theo TCVN
9291:2018.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat cac yéu té anh hudng dén qua
trinh lam giau canxi hitu hiéu

3.1.1. Anh huéng cia pH

Qua trinh khao sat anh hudng pH clia dung dich chiét
dugc tién hanh & cac diéu kién pH khac nhau. H6n hgp thu
dugc dem loc lay dich loc. Phan tich ham lugng Ca thu
dugc trong dich loc & cac diéu kién pH dugc thé hién &
bang 1.

Bang 1. Ham lugng Ca trong dich chiét ¢ céc gid tri pH

Pha léng
STT pH et
%Ca Hiéu suat lam giau (%)
1 1 417 1,25
2 3 3,51 1,05
3 5 0,93 0,28
4 7 0,36 0,1
5 8 0,15 0,05

Thuc nghiém cho thay & nhiing méi trudng dung dich
chiét c6 pH > 7, trong mau xuat hién két tda trang, diéu nay
chiing t6 rang khi & trong méi trudng bazo, Ca cé kha nang
tao cac két tha bén nhu Ca(OH), hodc cac két tlia khac vai
cac ion trong dung dich. Diéu nay lam cho hiéu suat lam
giau Ca gidam déang ké. Ham lugng Ca trong pha 16ng clng
tang dan khi pH dung dich gidam xuéng. Vi vay, viéc s
dung moi trudng chiét 1a moi trudng axit 1a phuong an t6i
uu hon ca, & pH la 1 thi ham lugng Canxi thu dugc cao nhat,
tuy nhién néu & pH la 1 sé st dung rat nhiéu axit, viia ton
kém lai vira khong t6t cho cay trong néu st dung lam phan
bon, vi vay gid tri pH = 3 la dugc lua chon dé thuc hién cac
budc khao sat ti€p theo.

3.1.2. Anh hudng cda nhiét d6

Thuc nghiém dugc tién hanh véi diéu kién pH la 3, nhiét
dé tang dan tu nhiét do phong dén 90°C. Ham lugng Ca
trong dung dich loc dugc phan tich va ghi lai trong bang 2.

Bang 2. Két qua ham lugng Ca anh hudng bdi nhiét do chiét

s Phalong
STT Nhiét dé (°C) . .
%Ca Hiéu suat lam giau (%)
1 Nhiét @ phong 3,51 1,05
2 50 4,42 1,33
3 60 5,88 1,77
4 70 7,82 2,35
5 80 8,41 2,53
6 90 9,33 2,80

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Ham lugng Ca trong cac pha léng cé xu hudng tang khi
tang diéu kién nhiét dé. Tuy nhién khi tang dén nhiét do
70°C, sau d6 tang nhiét do Ién 80°C va 90°C, ham lugng Ca
trong mau c6 tdng nhung khéng dang ké. Diéu dé cho thay
nhiét d6 c6 anh hudng rat I6n t6i kha nang hoa tan va hiéu
suat lam giau mau.

Khi nhiét d6 tang lén, t6c d6 bay hai cla axit cing tang
Ién lam lugng dung dich chiét gidm theo qua trinh bay hoi.
& nhiét d6 > 70°C, trong binh phan (ing xuét hién cac bot
khi, axit bay hoi nhiéu lam that thoat dung dich chiét do
vay can phai khong ché nhiét d6 phan tng < 70°C. Vay nén,
chon diéu kién phan Ung la dugi 70°C.

3.1.3. Anh hudng caa ty Ié khéi luong xi thai:thé tich
dung dich chiét

Anh hudng cta thai gian phan tng déi véi viéc lam giau
Canxi trong khoang thagi gian 30 dén 50 phut, ham lugng
%Ca trong mau pha ldng sé tang nhanh. Tuy nhién khi tang
thai gian 1én 60 phut hay 70 phat khong lam ham lugng
canxi tang dang ké. Nhu vdy, thdi gian chiét dugc lua chon
la 50 phuat cho phu hgp vai thuc tién, gidm chi phi.

3.2. Danh gia mét s6 chi tiéu ctia ché pham

Cac diéu kién t6i uu da khéo sat dugc sir dung dé thuc
hién tach lam giau canxi tir xi thai phét pho. Mau ché phdm
sau khi dugc thuc hién chiét theo quy trinh t6i uu, sé dugc
loc tach riéng 2 pha:pha rn va pha 1dng (phan dich loc) dé
phan tich mét s6 chi tiéu bang cac phuong phap phan tich
c6ng cu thich hgp. Két qua dugc thé hién & bang 5.

Bang 5. Bang két qua ham lugng mdt 56 chi tiéu trong phan dich loc

Cac mau dugc tién hanh & diéu kién pH 3, nhiét do Mu xi
e a 0 2 1A N 2 2. e . QCVN01'
ch!st IaA‘ 70°C, t){ [é khoi lugng xi thal.t'he tICl"l dun% d!CI;l’ Théng | Phuong phap | Bon | thai | Pha 1892019/
chiét lan luot a 1:2; 1:5; 1:10. Sau khi loc tach mau dé STT v . . 2 :
N P R . < s0 thuchién vi ban | léng
phan tich phan dich loc, ham lugng Ca trong cac mau du BNNPTNT[7]
dugc thé hién & bang 3. o
Bang 3. Két qua ham lugng Ca dnh hudng theo ty Ié ran:long dén qud trinh 1 Nis i % - 0,156 >14,8
8557:2010
chiét
, TCUN .
Ty 1é khéi lugng xi Pha léng 2| PO | geconne | % | - | 0282 220
STT | thai:thé tich dung e Hiéu sudt fam giau (%) TOWN
Sl oCa iéu suat lam giau (% ' 0
dich chiét 3 | SO 11407:2019 % 16,03 | 0,152 >5
1 - o - 4 Cu TON mg/k <15 <15 =50
2 15 8,61 2,59 9286:2018 | ™9 =
3 1:10 6,43 1,93 TCUN
4 1:20 753 2,26 S 1] gamaee M99 <0 | <20 250
Tu két qua thu dugc ta thay, ham lugng canxi & cadc mau TCVN
j . j 6 (€} /kg| <0,05 | <0,05 5
pha Idng ting 1én khi thé tich dung dich axit giam. Tuy 92912018 | ™
nhién khi ty 1& ran:ilong la 1:20 thi hiéu suat lam giau lai TCUN
tang lén nhung ting khong dang ké. Diéu d6 cé thé do khi 71 Pbl go002018 |MIKI| <5< 200
thé tich dung dich axit tdng |én nhung téc do khudy khéng TOUN
déi sé lam giam t8c d6 hoa tan Ca trong mau. Trong khi d6 8 | G 125982018 % | 3081 | 7,08 18
3 co ty lé ran:long la 1:2, mau cé dong luc cao, su xdo dong — -
trong dung dich qua 16n, ¢ thé gay an mon thiét bi. Do do, Dua vao cac két qua trén ta thay:
Iua chon méau cé ty 1é rdn:ldng 1a 1:5 d€ khao sét tiép theo. Ham lugng Ny

3.1.4. Anh huéng cia thoi gian chiét

Qua trinh thuc nghiém & thai gian khdo sat & 30 phut,
40 phat, 50 phat, 60 phat, 70 phat. Sau d6 loc tach mau,
thu dugc céc két qua phan tich Ca trong phan dich loc dugc
thé hién & bang 4.

Bang 4. Két qua ham lugng Ca dnh hudng béi thai gian dén qua trinh chiét

. ] Pha long
STT | Thei gian (phut) ..
%Ca Hiéu suat lam giau (%)
1 30 2,29 0,69
2 40 3,12 0,94
3 50 8,90 2,67
4 60 9,82 3,15
5 70 11,15 3,35
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Mau pha 16ng c6 ham lugng Nito téng s6 < 0,156%.
Diéu nay c6 thé la do ham lugng Nit& trong axit HNO; cung
cdp vao mau tuong d6i nho. Mot phan Nito trong mau
cling c6 thé bi mat di trong qua trinh cung cip nhiét.

Ham lugng P,Ospp

Ham lugng P,Osm trong mau pha 16ng la 0,282%, két
qua trén da cho thay phét pho trong mau xi théi c6 thé tén
tai & dang P,Os dé tan trong axit hodc cac dang khac cta
qudng apatit, floapatit hodc cac khodng khac cé kha nang
hoa tan kém trong moi trudng axit.

Ham lugng SiOapn

Két qua phan tich mot sé chi tiéu trong mau ché phdm
cho thay, ngoai viéc lam giau Canxi, quy trinh ché tao con
tao ra mét lugng nho SiOawn. Ham lugng SiOan, trong mau
phan bén ché tao 1a 0,15%. San pham cta qua trinh ché tao
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c6 thé coi 1a phan bén da luong do ¢ thém cac thanh
phan thiét yéu cho cay tréng.

Ham lugng Ca

Ham lugng Ca trong mau ché& pham nay la 10,82%. Tuy
ham lugng Ca thdp hon so véi quy chudn QCVN 01-
189:2019/BNNPTNT (= 18%) nhung ham lugng nay cling la
tiém ndng rat I6n trong Ung dung st dung lam phu gia
phan bon giau Canxi [12]. Sau qua trinh tach chiét, cac
nghién ca ti€p theo nhom sé tién hanh lam giau cing nhu
tach va két hop véi mot sé nguyén liéu lam phan bén giau
canxi & ca dang léng va ran.

Ham lugng cdc nguyén té vi lugng (Fe, Cu)

Két qua ham lugng cac nguyén té Fe, Cu déu rat nhoé.
Diéu nay cé thé do ham lugng Fe,0; va CuO trong mau xi
thai ban dau rat nhé nén d6 hoa tan clia cac thanh phan
nay la khéng dang ké.

Ham lugng cdc yéu té ¢6 hai (Pb, Cd)

Ham lugng cac yéu t6 ¢6 hai (Pb, Cd) déu nam trong
ngudng cho phép theo QCVN 01-189:2019/BNNPTNT [12].
4, KET LUAN

Két qua nghién ctu cho thay, viéc tach canxi trong xi
phét pho c6 tinh kha thi cao. Cac diéu kién téi uu dé chiét
lam giau canxi hitu hiéu tU xi thai phét pho la thuc hién &
moi trudng pH = 3, khudy lién tuc véi téc do 200
vong/phut, gia nhiét lién tuc & 70°C trong vong 50 phut véi
ty 1& khéi lugng xi thaiithé tich dung dich chiét 1a 1:5. Mau
ché phdm cho thdy ham lugng Ca trong mau pha lédng
(phan dich loc) la 7,08%. Mét s6 chi tiéu khac nhu SiOan, la
0,15%, Nis, P2Oshn va cac kim loai ndng déu & ngudng cho
phép. Diéu nay cho thdy, cac khoang chat la chat dinh
duéng déu & dang léng, la dang ma cay tréng dé hap thu,
dé dang ung dung cho viéc lam phu gia cho moét sé loai
phan bon 14, phan bon san xuat bang cong nghé nano, dac
biét la phan bén dang Idng phuc hgp hay phan bon hiu co
dang l6ng. Viéc tach Ca trong xi thai phot pho la budc dau
cho viéc lam giau canxi, b6 sung vao trong nguyén liéu san
xudt phan boén vira cé y nghia thuc tién 16n vira ¢é y nghia
vé khia canh moi trudng, bién nhing chat thai bo trong
cong nghiép thanh cdc nguyén liéu than thién va cé ich
cho con ngudi.
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