NGHIEN CUU QUY TRINH XAC PINH Cu, Si TRONG FERRO MOLIPDEN
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Vién Khoa hoc va Cong ngh¢ Mo - Luyén kim

Bdi bdo trinh bay két qud nghién ciru quy trinh phdn tich dinh lwong tap chdt trong
ferro molipden. Trung tam Phan tich VILAS 143 cua Vién Khoa hoc va Cong nghé Mo -
Luyén kim da tién hanh khdo sdt cac diéu kién t6i wu va xdy dwng thanh céng phiong phdp
xdc dinh ham lwong dong trong Ferro Molipden bang phwong phdp quang phé hdp thu
nguyén tir, ham lwong silic bang phwong phdp chudn dg kiem. Mot so théng sé cua thiét bi
nhw vach do, khe do, cuong d dén, chiéu cao dén, thanh phan khi, toéc d¢ dan mau va cdc yéu
16 anh hwéng dén phép do da dwoc nghién civu téi wu trén hé may T 900 (Perkin — Elmer).

1. Mé& dau

Ferro Molipden dugc dung nhiéu trong cong nghé ndu luyén thép hop kim, thép
chat lugng cao, ngoai ra no con 1a san pham trung gian va 1a nguyén liéu quan trong
clia cong nghé diic va san pham thép duc. Nganh luyén kim di dung t6i 3/4 s6 kim loai
Mo khai thac duoc trén thé gidi dé luyén thép chuyén dung. Mo c6 tac dung dong thoi
vura tang d§ cung, vua ting d§ déo dai cua thép ma thong thuong su ting do cliing
thuong di doi voi lam tdng d§ gion.

Hién nay Ferro Molipden duoc san xuét theo hai tiéu chuan (tiéu chuan cia My
va tiéu chudn ciia Chau Au) c6 ham lugng tir 60 = 75% Mo con lai 14 cac thanh phan
tap di kém nhu: Si, P, Cu, S, C.

bé tang do bén, d6 cung, do déo vv... cua thép, gang thi phai hop kim hoa béng
cach thém mot lugng nhé kim loai khéac hodc phi kim vao kim loai co ban. Trong cong
nghiép nguoi ta it khi stir dung kim loai nguyén chat bai vi so v6i hop kim thi cac tinh
chét quan trong nhu d6 bén, d6 cing, do déo, kha ning chong dn mon ... cta kim loai
nguyén chat thudng kém hon hodc khong thich hop.

- Silic (Si): thuong co6 trong thép do qua trinh khir oxyt. Silic ¢6 vai tro lam
ting d6 bén ctia thép song néu vuot qua muc thi do déo cua thép sé& bi giam.

- Pong (Cu) lam ting tinh chdng dn mon ciia thép carbon, chung 1am giam dang
ké tbc do gi sét cua thép trong diéu kién tu nhién. Song luong dong cao s& lam giam
dang ké tinh han.

Viéc phan tich danh gia chat lugng Ferro Molipden nham xac dinh duoc ham
lwong Mo va céc tap chét trong chung gdp phan quan trong trong viéc nghién ciru cong
nghé san xuit dé tao ra san ph?lm c6 do tinh khiét cao, loai bo nhiing tap chit anh
hudng dén chat luong cac san pham.

Trong khuon kho ctia dé tai nghién ciru cip Bo Cong Thuong, Trung tim Phan
tich VILAS 143 cua Vién Khoa hoc va Cong nghé Mo - Luyén kim da nghién ctru xay
dung thanh cong quy trinh x4c dinh ham luong Cu bang phuong phap quang phd hip
thu nguyén tir va xac dinh ham luong Si bang phuong phap chuan d6 kiém. Sau day
trinh bay tom tit cac két qua nghién ctru nay.

2. Thue nghiém



2.1. Dung cu, héa chit, thiét bi

M4y quang phd hap thu nguyén ti T 900 (Perkin — Elmer) c6 trang bi dau dét
khong khi/acetylen va dugc két nbi voi may tinh. May cat nuéc hai lan: TCVN 2117-
74,10 nung Tmax = 1200 °C, c¢6 diéu chinh duoc nhiét d6. Tu siy diéu chinh duoc nhiét
do ¢ 105 °C + 150 °C, may do pH.

Céc hoa chét st dung trong nghién ctru déu 13 hoa chét co do tinh khiét phan
tich cua Merck: Natri hydroxit (NaOH) dang hat, Natricacbonat (Na,COj3) dang hat,
Natricachonat (Na,CO3) dung dich 2%, Natri peroxit (Na,O,) dang bot, Hydro peroxit
(H,0,) dung dich 30%, Bot st kim loai ¢6 ham lugng dong nhd hon 0,001%, Axit
clohydric (HCI) 1%, Axit clohydric (HCI) 36%, Axit nitric (HNO3) 65%, Kali clorua
(KCI) tinh thé, Kali florua (KF) tinh thé, Etanol (C,;HsOH) 96°. Chi thi phenolphtalein
0,1% pha trong C,HsOH 96°. Dung dich chuan Cu, Fe 1000 ppm cia hang Perkin
Elmer.

Mot sb dung cy, thiét bi thong thuong khac trong phong thi nghiém.
2.2. Phwong phap phan tich

So d6 phan tich xac dinh cac thanh phan trong Ferro molipden.

Chén Fe (Ag) + mau + NaOH + Na,O,
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Hinh 1. So' @ phén tich x4c dinh cic thanh phan trong Ferro molipden

- Phuong phép phan tich:

+ Phan tich Cu trong ferro Molipden bang phuong phap quang phd hap thu
nguyeén tuir

+ Phan tich Si trong ferro Molipden bing phuong phap chuan d6 kiém

3. Két qua va thio luin
3.1. Nghién ctru tdi wu cac diéu kién anh hwéng dén qua trinh phan hily miu



Qua tai liéu tham khao va nghién ctru thyc té, ching t6i chon phuwong phap
nung chdy mau FeMo véi NaOH + Na,O, + Na,COjs (ty 1& 1:6:12:4) & 700°C khoang
18+20 phut trong chén Fe hodc chén Ag vi thao tic don gian, tién loi va kinh té. Dic
biét hiéu suat phan hiy mau ludn ludn dat cuc dai va 6n dinh, so sanh v6i mau tiéu
chuan.

3.2. Phuwong phap quang phé héip thu nguyén tir: F-AAS xac dinh ham lwong Cu

Khao sat cac thong s6 tdi wu xac dinh ham luong Cu:

- Cdc diéu kign do pho

+ Vach do, khe do, cuong d6 dong dén ca t6t rong -HCL sir dung theo hudng
dan cua nha san xuit [1], [3], [4], [5]

- CA4c diéu kién nguyén tir héa (NTH)

+ Chiéu cao dén NTH

Trong phép do F-AAS ta phai diéu chinh va chon chiéu cao dén NTH (vi tri
cham tia 1 ¢6 dinh) sao cho phul hop véi nguyén t6 can xac dinh.

Theo két qua khao sat, chiéu cao ctia dau d6t phut hop cho phd hap thu nguyén
tir ctia nguyén to Cu 1a 6 mm.

+ Thanh phan khi chdy

Mubn thu duge két qua phan tich chinh xac phai khao sat thanh phan khi dot
nham chon duoc ngon lira c6 nhiét dd phu hop. Cac kim loai ning va kim loai quy
(Cu, Ag, Au) thuong hoa hoi va NTH & nhiét do tir 2400+-2600 °C. Vay nén ding ngon
Iira ctia hdn hop khi C,H, va khong khi nén 1a phu hop. Trong phép do: F-AAS, toc do
ctia khong khi duoc giir ¢d dinh 10 lit/phut [5].

Ti 1& khi chay C,H, ctia Cu théng qua chi s6 chiéu cao (followmeter) 12 22 mm,
twong ng v&i thé tich khi C,H, 1a 1,8 I/phut thi do hap thu cta Cu 1 cao nhét va 6n
dinh nhét.

+ Téc dé dan mau

Tbc @6 din mau anh hudng dén cuong d6 vach phd can do ma toc do dan mau
lai phu thudc vao do nhét cua dung dich mau phan tich. Theo tai liéu tham khao [4]
khi xac dinh ham luong cac kim loai ning va cac kim loai quy trong cac ddi tuong
khac nhau, thong thuong nong do axit va ndng do chat nén luén duoc ¢ dinh 1a 1 %.
Tuong tng véi téc d6 din mau sé& 1a 5 ml/phat dbi véi Cu

- Cdc yéu té anh hwong dén phép do: F-AAS

+ Anh hudng ciia nén

Khi c6 mit cac chat nén thi do hép thu ctia Cu cao hon va 6n dinh hon. Dic biét
v&i nén CH;COONH, thi d6 hép thu ctia Cu cao va on dinh nhat trong cac lan do.
Chon nén CH;COONH, véi néng do 1 % cho cac nghién ctru tiép theo.

+ Anh hieéng ciia néng dg axit

Khi ndéng d6 axit HCI 13 1% tng v6i Cu thi do hip thy cta Cu 13 cao nhat va 6n
dinh nhét so véi cac né)ng do khac. Chon néng do axit HCI 1a 1% cho cac nghién ctru
tiép theo.



+ Anh hwong ciia nguyén 16 sdt (Fe)
Nong d6 Fe trong mau gip khoang 100 1an néng do Cu, khao sat nong do Fe
thém vao tir 50 = 1000ppm déu khéng anh hudng dén do hap thu cua Cu [6]. Két qua
khao sat dugc chi ra trong Bang 1.

Bang 1. Anh hwéng ciia nguyén té Fe dén d hap thu quang ciia Cu

STT
1 2 3 4 5 6 7
Nguyén té (Cu)
Nong do Fe (ppm) 0 50 100 200 400 600 1000
D 0,064 | 0,063 | 0,062 | 0,064 | 0,063 | 0,062 | 0,063
Sai s6 (%) 1,58 3,17 4,76 1,58 1,58 3,17

- Pham vi tuyén tinh ciia Cu

Pham vi tuyén tinh ctia Cu, tuan theo dinh luat Lamber - Beer tir 0,10+-8,00 ppm.
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Hinh 2. Pham vi tuyén tinh cia Cu
- Xdy dwng dwong chudn xdc dinh ham lwong Cu
Phuong trinh dudng chuan xac dinh Cu c¢6 dang: y=ax + b

y = 0,063 X - 0,001; v&i hé s6 twong quan r* = 0,9999
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Hinh 3. Pwong chuin ciia Cu
+ Nhan xét: Qua nghién ctu céc tai liéu tham khdo va qué trinh khao sat thuc
nghiém, t6i wu cac diéu kién xac dinh Cu bang phuong phap F-AAS, di chon cic
thong sb co ban dé xac dinh ham luong Cu trong fero molipden theo Bang 2.

Bang 2. Cac diéu kién do phd ciia Cu

STT Ciac diéu Kkién do phd Nguyén t6: Cu Pon vi do
1 Vach do 324.,8 nm
2 Khe do 0,2 nm
3 Cuong do den HCL 10 mA
4 Chiéu cao dén NTH 6,0 mm
Thanh phan khi:
5 - Khong khi 10 I/phut
- Axetylen 1,8 I/phat
6 Téc d6 dan mau 50 ml/phut
7 Thoi gian do 5+7 giay
Thanh phan nén:
8 - HCI 1,0 %
- CH;COONH;, 1,0 %
9 Pham vi tuyén tinh 0,1+8,0 ppm

3.3. Phuwong phap chqfn} dd kiém xac dinh ham hrong Si
Khao sat cac thong so toi vu xdac dinh ham lwong Si
- Anh I?wé’ng cua luwgng KCI dén két qud xdc dinh Si
biéu kién thi nghiém:
- Dung dich tiéu chuén Silic 1 mg/ml : 20 mg
- Thé tich dung dich hon hop két tua - 15 ml
- Nhiét do dung dich khi két tua :15°C



- pH cua dung dich khi chuan do 7,0

- Lugng KCl tinh thé :5-6-7-8-9va 10 g

Két qua duogc chi ra trén Hinh 4 cho thiy ring lwong KCl ting 1én tir 5+6 g, thi
ham lugng Si tdng theo nhung chua dat hi¢u suét thu hoi do luong KCI chua da cho
qua trinh két tia K,SiFg cing v6i cac tac nhan khac [2]. Nhung khi luvong KCI ting 1én
tir 8+10 g thi ham luong Si khong thay ddi, dé c6 hiéu qua kinh té, sir dung luong KCl
bang 6+8 g 1a tdi wu nhat, cho két qua Si 6n dinh va chinh xac. Chon luong KC1=7 g
cho céc nghién ctru tiép theo.
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Hinh 4. Anh huéng ciia lwrong KCI dén két qua xac dinh Si

- Anh hwéng ciia lwong dung dich hén hop két tiia (HHKT) dén két qua xdc dinh
Si

Diéu kién thi nghiém nhu khao sat trén nhung thay d6i lwong dung dich hdn
hop két tia la: 5-10-15-20 va 25 ml. Két qua chi ra trén Hinh 5.

Khi luong dung dich HHKT tdng 1én tir 5+10 ml thi ham lugng Si tang theo,
nhung hiéu suat thu hdi van thap do thé tich dung dich HHKT chua du dé két tiia hoan
toan K,SiFs. Luong dung dich HHKT tir 15 ml d&én 20 ml cho két qua Si chinh xac, 6n
dinh va gan voi ham luong ctia mau tiéu chuan. Luong dung dich HHKT t6i uu 14 15
ml
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Hinh 5. Anh hudng cta lugng dung dich HHKT dén két qua xac dinh Si.



- Anh hwéng ciia nhiét dp dung dich két tiia dén két qud xdc dinh Si
Diéu kién thi nghiém nhu khao sat trén nhung nhiét do dung dich khi két tua
dugc thay doi tir 5 + 25 °C. Két qua chi ra trén Hinh 6 cho thay nhiét do dung dich khi
két tia Si phai thip thi K,SiFs méi két tua hoan toan. Tir 10+15 °C cho két qua Si 6n
dinh trong céac 1an thi nghiém. Chon nhiét do két tua K,SiFs < 15 °C cho céc nghién
ctru tiép theo.
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Hinh 6. Anh huéng ciia nhi¢t dp dén két qua xac dinh Si
- Anh hwéng ciia pH dén két qua xdc dinh Si

Diéu kién thi nghiém nhu céc khao sat trén nhung pH ctia dung dich khi chuan
d6 thay doi 1a: 5,0 - 6,0 - 7,0 - 8,0 va 9,0. Két qua dugc chi ra trén Hinh 7 cho thiy
trong moi truong axit, phan Gmg trung hoa giira axit H,SiFs va NaOH di bit dau xay
ra. Con trong mdi trudng kiém, phan ung nay sé két thuc sau 3045 gidy (méat mau
hdéng dung dich). Chi trong mdi trudng trung tinh (pH = 7) phan ung giita: [H,SiFs
(khdng mau) + 2NaOH = Na,SiFs (mau hong) + 2H,0] méi xay ra hoan toan, phat
trién, dat trang thai can bang (xuat hién mau hong tai diém tuong dwong). pH = 7 cho
két qua Si on dinh, dat cuc dai va gﬁn vo1 ham lugng ctua mau tiéu chuan. Chon pH
chuan d6 Si = 7,0 cho cac nghién ciru tiép theo.
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Hinh 7. Anh hwéng ciia pH dén két qua xac dinh Si

Qua tham khdo tai liéu va qua trinh khao st thuc nghiém cac diéu kién xac

dinh Si, di lga chon dugc cac thong sb toi vu dé xac dinh ham lugng Si trong fero
molipden bang phuong phap chuin do kiém nhu sau:

- Nong d6 Si trong miu thich hop cho chuin do
- Luong KCl tinh thé
- Thé tich dung dich hdn hop két tia (KF+ HNO3 + KCI + H,0)
- Nhiét do dung dich khi két tua
- pH cua dung dich khi chuén d6

3.4. Panh gia d) chinh xac cia phwong phap

: 20 mg
17,09

15 ml
: 15°C

17,0

Khao sat d6 1ap lai va tai 1ap cua phuong phap duoc thuc hi¢n 7 lan trén mau tiéu
chuan NSC 324120. Thanh phan héa hoc ctia mau chuan duoc thé hién trong Bang 3.

+ Khao sat d 1ap lai ciia phuong phap: Phan tich trong ciing diéu kién phong thi
nghi¢m, cung phan tich vién va cung phuong phap.

+ Khao sat do tai lip ctia phuong phap: Phan tich trong cing diéu kién phong thi

nghiém, khac phan tich vién va cung phuong phap.
Bang 3. Bang thanh phan héa hoc ciia mau chudn NSC 324120

Ky hiéu

Mo
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Phuong phap xac dinh ham luong cac nguyén td trong fero molipden khi ap dung

v6i diéu kién cu thé ctia phong thi nghiém thu duoc két qua thé hién qua Bang 4.

Badng 4. Bang téng hop cdc théng sé khdo sat mau chudan NSC 324120.

Dbai luong Mo Cu Si P C S
K&t qua trung binh (%) 6038 | 022 | 142 | 002 | 0025 | 0,030
P léch chudn lap lai (SD) | 0,5 | 0,011 | 0,020 | 0,001 | 0,001 | 0,001
Do lech chudn lip laituong | o | 57 | 137 | 538 | 362 | 229
déi (%)
Giidi han lap (f;:)r “28SDr 54 | 003 | 005 | 0003 |0,0025| 0,002
P6 ding (%) 99,81 | 986 | 985 | 993 | 994 | 99,5
P khong dam bao do (%) | 0,06 | 0,0042 | 0,01 |0,0004 | 0,0003 | 0,0003

Két qua khao sat cac thong sd cua phép thir nim trong gi6i han cho phép.

4. Két ludn

Pi xac 1ap dugc so d6 phan hay miu va quy trinh xac dinh ham lugng Cu va Si

trong ferro Molipden bang phuong phap quang phd hap thu nguyén tir va chuan do




kiém phu hop véi dicu kién ctia phong thi nghiém, thoi gian phan tich nhanh. Cac yéu
t6 va diéu kién anh huong dén quy trinh phén tich da duoc nghién ciru, khao sat dé toi
uu hdéa moét cach hé théng.
Quy trinh phan tich dat duoc d6 lip lai va do chinh xac cao cho thiy phuong
phap dap tmg duoc yéu cau phan tich phuc vu cho viéc nghién ctru, thim do, khai
thac, ché bién va danh gia chat luong hang hoa trong hoat dong kinh doanh thuong
mai, phuc vu yéu cau quan 1y nha nudc va nganh luyén kim./.
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Study on analysis procedures for Cu and Si in Ferromolybdenum

The paper investigates the quantitative analysis of impurities in ferromolybdenum.
Copper is determined by atomic absorption spectrometry, silicon is determined by alkaline
titration. Some parameters of the equipment such as measuring lines, gauges, light intensity,
lamp height, gas composition, sample speed and factors affecting the copper determination
were studied optimally on the system T900 (Perkin - Elmer). Procedures for analysis of Cu
and Si in Ferromolybdenum have been studied, evaluated, examined. As a result, the optimal
conditions have been determined and a procedure has been developed for analysis of Cu, Si
content in Ferro Molybdenum.
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