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NGHIEN CUU XAC BINH HAM LUGNG AL,0; VAF
TRONG MAU THACH CAO NHAN TAQ BANG PHUONG PHAP
TRAC QUANG SU DUNG PHUC CHAT NHOM (AI) - ALUMINON

INVESTIGATION ON DETERMINATION OF Al,0, AND F" IN ARTIFICIAL GYPSUM
BY SPECTROPHOTOMETRY METHODS USING ALUMINUM - ALUMINON COMPLEX

TOM TAT

Phuong phép trdc quang sir dung thudc thi: Aluminon va chét che axit
ascorbic da dwrc nghién ctu dé xac dinh ham lugng Al,0, va ham lugng F. Vi
cac diéu kién nghién ctu dwoc, phrong phap xac dinh ham luong A0, va F khi
cling cd mat trong dung dich da dvoc xay dung. Ham Ivong Al,0; va Ftrong mot
s6 mAu thach cao nhan tao d& duoc xac dinh béng phurong phap nghién ciu duoc
véi sai 56 phul hop trong phén tich vét liéu xay dung.

Tlrkhda: AlLQ;; F'; thach cao nhan tao; phirong phép tréc quang.

ABSTRACT

Spectrophotometry methods using Aluminon reagent and ascorbic acid
scrub for determination of Al,O; and F content was investigated. The suitable
conditions for Photometry measurement were studied and established. The
studied method was employed for the determination of AL,O, and F* in some
artificial gypsum samples with good precision and accuracy.
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1. MG BAU

DBa6i voi nganh san xudt vat liéu xay dung, thach cao tu
nhién dwoc st dung la phu gia diéu chinh thoi gian ninh két
[1]. Do nhu cau s dung thach cao ngay cang I&n trong khi
cac nguon thach cao thién nhién c6 nguy co can kiét, san
pham thach cao nhan tao dang dugc quan tadm st dung voi
wu diém: co gia thanh ré, dap ng dwoc dén trén 90% yéu
cau cla phu gia tao tinh ninh két cho xi mang. Tuy nhién,
do s dung ba thai clia nha may héa chat va san xuat phan
bén, nhiéu tap chat c6 trong thach cao nhan tao can phai
dugc kiém soat, dac biét 1a ham luvgng F [2]. Trong thach
cao nhan tao, tuy vao cdng nghé san xudt, ham lvgng Al,O,

Tran Quang Hai'", Nguyén Thi Hai Yén?

bién déi trong khoang tir khéng nhd hon 0,2% dén 2%,
ham lugng F trong khoang tlr 0,2% dén khoang du¢i 1,0%.

Hién nay tai Viét Nam, dé dinh lugng F & khoang nong
dd nho, cac phuong phap duogc wu tién st dung gom: phan
tich dién hoa (st dung dién cuc chon lgc ion) va phuong
phap dién di mao quan [3] vai cac wu diém chinh; thoi gian
phan tich nhanh va tién dung trong phéan tich hang loat,
tuy nhién nhugc diém cua cac phuong phap nay la chi phi
kha cao, gi4d thanh phép phan tich lén.

Phrong phap phan tich quang phé hap thu phan t&
(phuong phap trdc quang) xac dinh F theo anh hudéng
gidm mau phtc chéat cling dvoc dé cap dén trong mot s6
tai liéu khoa hoc nwéc ngoai nhung hién van chua duoc
kiém chi*ng hodc trién khai tai diéu kién phong thi nghiém
trong nuéc ddi véi mau thach cao nhan tao. Trong phuong
phap nay, ¢ st anh hudng qua lai ctia ham lvgng AP va F
trong dung dich. Vi vay, chang t6i nghién ctu phuong
phap trdc quang xac dinh ham lwong Al,O, va F trong
thach cao nhan tao.

2. THIET Bl, DUNG CU VA HOA CHAT

- May so mau quang dién Jasco V370 (Nhat Ban) cd kha
nang do do hap thu quang & buéc séng tir 190 nm dén 1100
nm; do chinh xac tréc quang = 0,0015 Abs (0 + 0,5 Abs).

- Can phén tich Adam PW214 (Anh) v&i dd chinh xac
+0,1mg.

- Cac dung cu thuy tinh déu do Cong hoa lién bang Btic
s&n xudt.

- Dung dich tiéu chuén APF* ndng d6 1000mg/L clia Merck.

- Dung dich tiéu chudn F néng d6 1000mg/L clia Merck.

- Thuéc thtr Aluminon: ammonium aurin-tricarboxylate;
5-[(3-carboxy-4-hydroxyphenyl) (3-carboxy-4-oxo0-2,5-
cyclohexadien-ylidene)methyl]-2-hydroxybenzoic acid
triammonium salt.

- Nuwéc cét hai lan.
- Tat ca cac hoa chat sir dung trong nghién ctru déu dat
do tinh khiét phan tich (PA).
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3. NOI DUNG NGHIEN CUU
3.1. Nghién ctru cac diéu kién thich hgp

Sau nhitng nghién ctru tim mot s6 diéu kién thich hop
cho viéc phan tich Al,O, trong thach cao bang phuong
phap trac quang trén may chon cac diéu kién ghi do:

- Sir dung dung dich axit ascorbic 0,2% che anh huéng
cla cac chat trong qua trinh 1én mau phtc Al- Aluminon.

- Thoi gian 6n dinh mau: 20 phdt.

- Buéc song thich hgp nhédt do d6 hédp thu quang
A=529nm.

3.2. Nghién ctru khd nang dinh lugng Al,O; khi cé mat F
va kha nang dinh lvgng F theo sy gidm cwdong dé mau
phtc Al - Aluminon

Trong moéi truong axit yéu, A" cé kha nang tao voi
thudc thtr Aluminon mét phic chat mau dé, cuong dé mau
ty |& thuan véi ndng dd AI** ¢6 trong dung dich. Cé thé dua
vao do hap thu quang cla dung dich dé xac dinh ham
lwong AP,

Mat khac, néu trong dung dich cé F phic nay c6 thé bi
pha hy. Khi néng do F tdng mau cla dung dich phtic giam.
C6 thé dwa vao sv giam dd hap thu quang ctia dung dich dé
dinh lvgng F. Tuy nhién, khi cé méat F viéc dinh lvgng AP* sé
bi anh hudng (sai s6 am). Vi vay, can nghién cttu cac kha
nang dinh lvgng F theo sy gidm cuwong dd mau phic Al -
Aluminon va kha nang dinh lwvgng AP* khi cé mat F [6].

3.3. Xay dvng quy trinh phan tich ham lugng Al,O; va F
khi cing ton tai trong dung dich phan tich bang
phuong phap trac quang

Trén co s& cac nghién ctru dat duoc ti€én hanh xay dwng qui
trinh phan tich ham luvgng Al,O; va F phli hop vai ti 1é (AF*:F)
trong thach cao nhén tao. Qui trinh phéan tich dwoc ap dung
phan tich cho cac m&u chuén chia Vién Vat liéu xay dung.

4. KET QUA VA THAO LUAN

4.1. Xay dung va kiém tra do tuyén tinh duwong chuan
xac dinh AI** bang thuéc thir Alumion khi st dung chét
che la axit ascorbic

025 Abs
02 y = 1.6838x-0.0057 o
R2=0.997 ..
0.15 L
0.1
0.05
0 @ d
0 0.05 0.1 0.15
-0.05 C (mg/100mL)

Hinh 1. Su phu thudc do hap thu quang clia dung dich phitc mau vao nong
do ARt

Chuan bi day dung dich chuan AP* c6 néng do thay déi
trong khodng tir 0,00mg/100mL dén 1,12mg/100mL trong
moi trvong pH = 5,7 va axit ascorbic 0,02%. Ti€én hanh tao
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phtic mau AP*-Aluminon, 6n dinh mau trong thoi gian 20
phut réi do d6 hap thu quang tai bwéc séng A = 529nm. Sau
dé xay dung duong chuan thé hién sv phu thudc A, vao C;
(hinh 1).

X ly bdng phan mém Excel thu dugc két qua phuong
trinh duong chuén: |, = 1,6838C, — 0,0057. Binh phuong hé
sO twong quan R?=0,997.

Céc két qua thu duwoc cho thdy: ndng dé cta AP bién
thién trong khoang tir 0,00mg/100mL dén 1,12mg/100mL
c6 su tvong quan tuyén tinh voi do hap thu A; twong tng;
thé hién qua dudng thdng hodi qui va hé sé twong quan
R? = 0,997. Trén co so két qua xay dyng duong chuén thu
duogc ta co thé dinh lvong Al,O, trong thach cao vai chat
che la axit ascorbic trong khodng néng dd néu trén.

4.2. Kha nang dinh lvgng Al,O;khi c6 mat F

4.2.1 M6i lién hé gitra d6 hap thu quang va ty Ié (Al: F)
trong phép dinh lvgng ALO, bdng phuong phap thém
chuan

Tién hanh khao sat kha nang dinh lvgng Al,O, khi c6
mat F vai ty 1& ndng do (AIF*: F) khac nhau bang cach thém
chudn AI** vao cac dung dich ¢6 ndng do F ¢6 dinh bang
0,08mg/100mL; néng do AP* thay déi tir 0,04mg/100mL
dén 0,12mg/100mL. Po dd hap thu quang tai budc séng
A =529nm cua cac dung dich thu duoc két qua trong bang
1 va biéu dién sy phu thudc dd hdp thu quang vao ti lé
(AP F) thu duoc két qua trén hinh 2.

Bang 1. MGi lién hé gilta do hdp thu quang va ty I& (Al F)

Ty 18 (ALF) NBng dd AP (mg/100mL) Abs
05 0,040 0,0063
08 0,064 0,0110
1,0 0,080 0,0140
12 0,096 0,0151
15 0,120 0,0162
Abs
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Hinh 2. Sir tang do hap thu quang cla dung dich phiic mau theo ti 18 ARP*:F

K&t qua nghién cltu cho thay, khi néng do AP* tang,
mirc do tdng clia do hap thu quang phu thubc vao ti 1é
(AP*: F). D6 hap thu guang tdng manh theo néng do AP
(ng voi ti 1é (APP*: F) < 1, d6 hap thu quang nhé hon 0,0150
va tang yéu véi ti 1é (APF*: F) >1, dd hap thu quang I6n hon
0,0150. Vi vay, khi tién hanh dinh lvgng AP khi ¢6 mat F
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can cha y dén ti 1é (AI*": F) dé xay dung cac dudong chun
cho phu hop.

4.2.2. Nghién cttu dinh lvgng Al,O, bdng phuong phap
thém chuan

Xac dinh kha ning dinh lvong AP* khi c6 méat F bang
phuong phap thém chuén. Thuc hién thém chuén APP* vao
cac dung dich co ty 1 (AIF*: F) = 0,5 va (AI*": F) = 1,2; do do
hap thu quang cla céc dung dich, 1ap dwong thém chuén,
tinh ndng do A" va danh gia sai s6 tuong doi.

Abs o -
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Hinh 3. D9 thi drong thém chudn AP* trong dung dich cd ti 18 (APF*:F)=0,5
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Hinh 4. D9 thi drong thém chudn AP* trong dung dich ¢4 ti 18 (APF*:F)=1,2

K&t qua nghién ctru cho thay:

VGi dung dich c6 ti 1é (AP F) < 1 d6 hédp thu quang ctia
dung dich phu thudc tuyén tinh vao ndng dé AI** tuan theo
phuong trinh A, = 0,1707 C, + 0,0063; R? = 0,9933. Tl
phuong trinh dwdng thém chuén tinh lai ndng dé cla AP*
ban dau, két qua thu dugc ndng doé AP = 0,037mg/100mL.

. . . |0,037-0,04|
Sai s6 twvong doi 6 =———
0,04

V@i dung dich co ti 18 (AFF*: F) > 1 dd hédp thu quang clia
dung dich phu thudc tuyén tinh vao ndng dé AI** tuan theo
phuong trinh A, = 0,1212 C, + 0,0124; R? = 0,9964. Tl
phuong trinh dwdng thém chuén tinh lai ndng dé cla AP*
ban dau, két qua thu dugc ndng doé AP = 0,102mg/100mL.

. . . |0,102-0,096|
Sai s6 twong doi 6 =—————
0,096

4.3. Kha nang dinh lvgng F theo sy gidm cudng dd mau
clia phtrc Al - Alumonon
Xac dinh kha nang dinh lvong F bang phwong phap
thém chuan cho cac dung dich d6 hap thu quang Ién hon
0,015 va dung dich cé dd hap thu quang nhé hon 0,015.
Thuc hién thém chuén F vao céac dung dich cé ty & (AP
F) =12 va (AP*: F) = 0,4; do d6 hdp thu quang cua céc

100=7,5%

.100=6,2%

dung dich, 1ap duvong thém chuén, tinh néng dé F va danh
gia sai sb twong doi.
Abs y =-0.1708x +0.0149
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Hinh 5. D9 thi dudng thém chuan F trong dung dich ¢6 do hap thu quang
khong nhé hon 0,015

K&t qua nghién ctiu cho thay:

VGi dung dich c6 ti 1é (AI*": F) = 1,2 d6 hép thu quang
cla dung dich ban dau Ién hon 0,015, khi thém F, c6 su
phu thudc tuyén tinh dé hap thu quang cau dung dich vao
noéng do F tuan theo phuong trinh A; = - 0,1808 C, + 0,0149;
R? = 0,9991. Tir phwong trinh dwdng thém chuén tinh lai
néng doé cla F ban dau, két qud thu dwgc nong do
F =0,087mg/100mL.

~|0,087-0,08|

Sai s6 tvong d6i: 5= 100=7,3%

VGi dung dich c6 ti 1é (AI*": F) = 0,4 do hép thu quang
cla dung dich ban dau nhé hon 0,015, khi thém F, d6 hap
thu quang clia dung dich phu thudc vao nong do F tuan
theo phuong trinh A, = - 0,0361 C; + 0,0021; R* = 0,9928. Tuy
nhién, khi thém F vao, d6 hap thu quang cta dung dich
thdp, néu tién hanh dinh lugng dé méc sai s6, khi téng
lwgng F Ién trén 0,1mg/100mL thi dung dich gan nhw
khong cé do hap thu quang tai A = 529nm. Vi vay, trong
truong hop dd hdp thu quang clia hé thap, dé ting kha
nang dinh lvgng F, can thém AP dé dé hédp thu quang clia
dung dich cao hon gia tri 0,015.
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0.0025
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Hinh 6. D4 thi dudng thém chuan F trong dung dich ¢6 do hap thu quang
nhd hon 0,015
4.4. Bé xuat quy trinh phan tich xac dinh ham lwgng
Al,O; va F cho mau thach cao nhan tao cé chira F

Duva trén cac két qua nghién ctru thu duwoc, chdng toi dé
xudt quy trinh phan tich xac dinh F va AFF* trong mau thach
cao nhan tao nhuv sau:
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Budc 1: Tién hanh phan hly mau, tach loai SiO, thu duoc
dung dich 2 (theo TCVN 9191: 2012, dung dich 2 dung dé
xéc dinh Fe,0;; Al,O, va cac Me™ khac) [8].

Buwoc 2; Ldy 5 mL dung dich 2 vao binh dinh mirc PE dung
tich 100mL, thém 2mL dung dich axit ascorbic 0,2%; dung
NaOH 10% va HCl (1+1) dé chinh pH v& méi truong trung
tinh theo chi thi phenolphtalein; thém ti€p15mL dung dich
dém pH = 5,7 Iac déu; thém 3mL dung dich Alumion 0,2% roi
dung nudc cat dinh mic dén vach, lac déu.

Buwéc 3: Tién hanh do d6 hap thu quang clia dung dich
tai A, =529nm.

Néu gia tri do hap thu quang ctia dung dich khéng nho
hon 0,015, ti€n hanh xac dinh ALL,O, va F theo cach a (tién
hanh cac buéc 4a va 5a).

NéEu gia tri do hdp thu quang cta dung dich nhé hon
0,015, ti€n hanh xac dinh Al,O; va F theo cach b (tién hanh
cac budc 4b va 5b).

Budc 4: Xac dinh AlLO, trong mau thach cao nhan tao c6
chraF".

Tuy theo gia tri d6 hap thu quang thu duoc tai buéc 3,
ti€n hanh mot trong hai cach sau:

Cach 1 (4a): Ap dung cho méau cé dd hap thu quang do
dugc tai buéc 3 khong nhé hon 0,015.

Pinh lvong AlLO, bang phrong phap thém chuén (st
dung dung dich Al**chuan C = 0,8mg/100mL) véi thé tich
dung dich APF*chuén thém vao la: 0; imL; 2mL; 3mL; 4mL va
5mL; thuc hién qua trinh tao mau giéng nhu buwéc 2 & trén.
Do dd hap thu quang & buéc séng 529nm, tir két qua do
duogc 1ap dudng thém chuén va tinh ra ndng dé AP va ham
lvgng phan tram (%Al,0,).

Cach 2 (4b): Ap dung cho méau cé dd hap thu quang do
duwoc tai budc 3 nhd hon 0,015.

Thuc hién giéng nhu cach 1 nhwng thé tich dung dich
Al**chuén (C = 0,8mg/100mL) thém vao la: 0; 0,5mL; 1,5mL;
2,0mL; 3,0mL va 3,5mL.

Budc 5: Xac dinh F- trong mau thach cao nhan tao. Ty
theo gia tri d6 hap thu quang thu duoc tai buéc 3, ti€n
hanh mot trong hai cach sau:

Cach 1 (5a): (Ap dung cho mau c6 dd hdp thu quang do
dugc tai buéc 3 khong nhé hon 0,015).

Pinh lvong F bang phurong phap thém chuén (st dung
dung dich F chuén cé C. = 0,8mg/100mL). Véi thé tich
dung dich F chuan (C; = 0,8mg/100mL) thém vao la: 0;
0,5mL; ImL; 2mL; 3mL va 4mL; thyc hién qué trinh tao mau
giéng nhu buéc 2 & trén. Bo do hap thu quang & budc séng
529nm, tir két qua do duwgc l1ap dwdng thém chuén va tinh
ra ndng do F va ham lugng phan tram (%F).

Céch 2 (5b): (Ap dung cho mau cé dd hap thu quang do
duoc tai budc 3 nho hon 0,015). Thém chinh xéc lvong AP
chuén (C, = 0,8mg/100mL) dé ting d6 hap thu quang clia
dung dich (bang ho#c trén gia tri 0,015) trwdc khi dinh lvong
F bang phuong phap thém chuén. Sau do, dinh lvong F
bang phrong phap thém chuén giéng nhu céch 1 (5a).

98 | Tap chi KHOAHOC & CONG NGHE e S6 45.2018

4.5. Tién hanh phan tich mau thuc té

St dung quy trinh dwgc dé xuat trong muc 4.4, nhém
nghién cttu ti€n hanh phan tich xac dinh ham luong Al,O,
va F trong cac mau thach cao nhan tao chuén clia Vién Vat
liéu xay dung. K&t qua thu duoc ghi trong bang 2. Cac két
qua phan tich pht hop vai ham lugng AlLO, va F trong mau
chuan va déu c6 sai s6 twong doi nho, phi hop voi yéu cau
phan tich vat liéu xay dyng.

Bang 2. K&t qué phan tich x&c dinh ham luong AL, va Fmdt s6 méau thach
¢a0 nhan tao.

Ham lvgng da | Ham lugng tim thdy theo quy trinh dé
o1 Ky duwgc cdng bo XUt Ya sai s0 trong doi .
hiéu /?!;33 F (%) /?!;33 Sa:j %? (t;)o)ng F (%) Sa|d %? (t;)o)ng
1 | MLTC| 0,36 | 0,00 | 0,38 55 0,00 0,0
2 | M27C| 036 | 0,20 | 037 2,8 0,19 5,0
3 |M3TC| 036 | 050 | 036 0,0 0,51 2,0
4 |M4TC| 0,36 | 1,00 | 036 0,0 1,00 0,0

5. KET LUAN

ba nghién ctru va xay dung duoc qui trinh phéan tich ham
lwgng AlLO, va F cho mau thach cao nhan tao ¢6 chira F
bang phuong phap trac quang sit dung thuée thir Aluminon.

Tinh khoa hoc cling nhu gia tri thyc tién ctia phuong
phap xay dyng dugc da dugc xac nhan thdng qua viéc xac
dinh ham lvgng AlLO, va F- trong cac mau thach cao nhan
tao chudn cuda Vién Vat liéu xay dwng voéi sai sO tuong doi
<10%, phu hop v6i yéu cau phan tich vat liéu xay dung.

Céac két qua nghién ctru thu dugc mé ra kha nang tng
dung cta phuong phap trong phan tich thach cao nhan tao
gia thanh ré, phu hgp voi diéu kién phong thi nghiém & cac
Nha may san xudt vat liéu xay dyng trong nuéc.
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