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NGHIEN ClPU CHE TAO HON HQP BOT BAN PAU CHO HOP
KIM NANG HE TAM NGUYEN

W90 (Fe + Ni + Cr + Mn + C + Mo + Si)10
TRAN BA HUNG, TRAN ST KHANG, TRUONG NGOC THAN, VU LE HOANG

I. DAT VAN DE ]

Hop kim nang (HKN) 1a loéi vét lidu cé khbi lugng riéng, d§ cing, do bén cao. HKN duge
tmg dung trong cac linh vyre: Lam mang din nhiét trong 16 phan tmg hat nhén, man chén phong
xa, khbi can bang dong trong may bay va tau thiy, loa phyut dong co tén lira va lam 15i dan
xuyén. Nghién ciru ché tao HKN ngdy nay duge tién hanh theo nhidu huémg khac nhau nhim tao
ra cac tinh chét dic biét va ha gia thanh san phim. HKN & nuéc ta duge nghién ciru trong vai
nam gin ddy voi muce dich 1am 151 dan xuyén c6 tinh ning dic biét thay cho 15i dan xuyén tir
uranium nghéo. Mgt s6 két qua nghién ciru méi day vé HKN trén thé gidi thé hién ¢ [1 - 3].
Trong [4 - 6] d& cong b cac két qué nghién cru HKN h¢ ¢b dién tai Vién Cong nghé - BQP.
Trong [7 - 12] d3 cong bo mét s6 ket qua nghién ciru mdt s6 mac HKN ¢ tinh ning déc biét trén
co sé W vdi “pha nén” I Fe dugc hoa bén bing Ni, Co, Ti, Mo, Al. Trong [13] trinh bay két qua
nghién ctru HKN trén co s¢ W v&i “pha nén” la Fe hoa bén bang Cr, Ni, Mn, Si, Mo, C.

Trong bai bao nay trinh bay két qua nghién ciru anh hudng cia thoi gian nghién dén d
dong déu, kich thurde hat va kha nang hgp kim hod ciia hdn hop bdt ban diu cho HKN hé tam
nguyén W90 (Fe + Ni + Cr + Mn + C + Mo + Si)10 bang phwrong phap li tim hanh tinh ning
luong cao va cdc bién dbi hoa ly xdy ra trong qua trinh nghién trén.

IL. THY'C NGHIEM CHUAN Bl HON HQP BOT

1. Thiét bj nghién tron |
_ Hdn hop dugc nghién trén bing may nghién li tim hanh tinh (LTHT) do Vién Cong nghé
che tao. May co6 céc théng so ki thuét sau:
- Tbc 4 quay ciamay ;= 800 v/phut. '
- Tbc 46 quay cia binh nghién m; = 400 v/phit.
- Thé tich binh nghién c6 thé nghién 2000 g bot.
- Mady c6 chuong trinh hen gid.
2. Thiét bi kiém tra
- Méy phén tich thanh phan pha: SIEMENS D5000, X-Ray Lab. Vién KHVL, Trung tim
KHTN & CNQG.

- May quang ph(xg phét xa nguyén tir ARL3460 cua hang FISONS (Thuy, S§) cia Vién Céng
nghé - Bo CN diing dé phin tich thanh phan nguyén t& cia cac thoéi HKTG.

- Céc may phén tich danh gia d6 dong déu phéi lidu: Kinh hién vi dién tir cia Vién KH VL
XD va cia Truomg PH QG Ha Ngi (Operator: CMS - VNU - HN).
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- May phén tich ¢& hat bing phuong phap quang sa léng.
- Kinh hién vi quang hoc ciia Vién Cong nghé - Bo QP ding dé phan tich t6 chirc.
_ - Phuong phép hod phén tich dé phan tich % cac nguyén té trong cac vj tri khac nhau cua

hon hgp bét HKN
3. Vit liéu ban diu

Chuén bi hdn hgp bét ban dau cho HKN duwoc thuc hi¢n bang phwong phap nghién tron
gilra “pha nén” va “pha c6t”. Pha cot 1a bt Vonfram dugc chuan bij theo cdng ngh¢ cia nha may
Z113, vai d6 tinh khiét 99,8% va c& hat tir 0-10 um (hinh 1).

Hinhl. C& hat W sau hodn nguyén

“Pha nén” 13 bot h0'p kim trung gian (HKTG) c6 thanh phén Fe95(Cr + Ni + Mn + Si wMo
+ )5, ¢6 ¢F hat ban dau 0 - 315 pm (hinh 2),

Hinh 2. B{t hop kim trung gia
a. Phéng dai 2500 lan; b. Phéong dai 500 1in

ITL. KET QUA NGHIEN CUU VA THAO LUAN

Két qua nghién ciru 46 ddng ddu hoa thanh pl]e“un va cip hat dugc xac dinh bing phurong
phap chup anh hién vi dién tir (SEM) va quang sa lang,

Qua hinh 4 (anh SEM) cho thiy c&r hat trung binh cita bdt HKN vao khoang 12 pum. Hat Iém
nhit 12 20 pm, hat bé nhét c6 thé nhin thiy dwoc 12 dudi 1 pm. Qua hinh 5 cho thiy sy phan bd
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hat bdt nhur sau: Loai bdt ¢6 kich thuoc tir 3 — 8 um chiém khoang 20 - 25%. Loai c6 kich thudc
hat tir 8 ~ 12 pm chiém khoang 50 - 60%.

Hinh 4. Hon hgp b6t WOO(HKTG)10 sau thai gian nghién tron 20 gidy

Phan b6 kich thude hat nghién 20 gi?
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Hinh 5. Phd phén bb hat cia hdn hgp th HKN W90(HKTG)}10 theo phuong phép quang
sa lang (PPQSL)

Hinh 6. H3n hop bot WOO(HKTG)10 sau thoi gian nghién tron 35 gidy
Loai bdt c6 kich thude tir 12 pm - 20 um chiém khoang 15% - 20%. Theo két qua cia
PPQSL cho ¢& hat trung binh 14 11,3 pm (hinh 13). Qua hinh 6 (dnh SEM) cho thdy ¢ hat trung
binh cia bt HKN vao khoang 5 pm, hat I6n nhat 1a 7 um. Céc pha d3 phin bd twong dbi ddng
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déu trong hén hgp bot HKN WOO(HK TG)10 khi nghién tron trén may i tim hanh tinh 35 gio tré
1én. Qua hinh 7 thiy sy phan bd hat bdt nhwr sau: Loai bdt c6 kich thude tir 3-8 pm chiém
khoang 50% - 60%. Loai ¢6 kich thudc hat tir 8 uym - 12 pm chiém khoang 30% - 40%. Loai bdt
c6 kich thude tir 12 pm — 20 um chiém khoang 5% - 10%. Va theo két qua ciia PPQSL cho ¢&
hat trung binh la 7,4 um (hinh 13).

Phén b6 kich thudc hat nghién 35 gi
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Hinh 7. Phd phan b hat ctia hén hgp bot WIOHKTG)10

Pt
Hinh 8. Hn hop bét W90(HKTG)10 sau thai gian nghién trén 50
Phan b kich thudc hat nghién 50 gidy
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Hinh 9. Phé phan b hat ciia hdn hep bt WOO(HKTG)10
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Qua hinh 8 (anh SEM) cho thay c& hat trung binh ciia bot HKN vao khoang vai um, hat Ién
nht 14 5 um. Qua hinh 9 thiy sy phan bd hat bt nhu sau: Loai bot c6 kich thude tir 2 um - 8
pm chiém khoang 80% - 90%. Loai c6 kich thudc hat tir 8 pm — 12 pm chiém khoang 10% -
15%. Loai bot ¢6 kich thude tir 12 pm — 20 um chiém khoang 5% - 10% va theo két qua cta
PPQSL cho c& hat trung binh 14 5,7 pm (hinh 13).

Hinh 10. H8n hop bot WIO(HKTG)10 sau thdi gian nghién tron 70 git

Phén bo kich thuéc hat nghién 70 giv
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Hinh 11. Phb phin bd hat ciia hén hop bdt WIO(HKTG)10
Két qué phan tich co hat
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Hinh 12. Két qua phén tich c& hat
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Qua hinh 10 (anh SEM) cho thdy ¢& hat trung binh ciia bot HKN la khoang 1 pum, Hat 16n
nhét 13 2 pm. Qua hinh 11 thdy sy phan bd hat b5t nhir sau: Loai ¢6 kich thuéc hat tir 8 um - 12
um chiém khoang 10% - 15%. Loai bt cd kich thuéc tir 1 pm — 8 um chiém khoang 80% -
90%. Loai bét ¢6 kich thude tir 12 pm — 20 pm chiém khodng 5% - 10% va theo két qua cta
PPQSL cho ¢ hat trung binh Ia 4 um (hinh 13).
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Hinh 13. Kich thuéc trung binh ctia hdn hop bét thay déi theo thoi gian nghién

Su khac biét gitra hai phuong phap phén tich vé kich thudc hat bgt HKN cho thiy:

L Phucmg phap SEM cho hinh dang va kich thuée cia cdc loai hat. D§ ddng déu hoa thanh
phan glu'a’ ‘pha nén” va “pha cbt”. Phuong phap SEM cho biét co ché lam nho hat cia “pha nén”
4 “pha c6t” nhu sau:

- Hat W (pha cbt) ¢é hinh dang da dién mau t6i, chlem ti 1¢ lon trong hdn horp b{t. Cac hat
niy sau nghién c6 canh sic. Giira hat 1on W ¢6 cdc vét nit. Didu nay chimg to cac hat W bi v&
gion trong qué trinh nghién.

- Cac hat HKTG c6 mau sang, hinh kim, hinh [a. Nhu vay cac hat HKTG nay bi xé nhé ra
tir cac tim HKTG sau khi bj bién dang déo. Pidu niy ding véi co ché 1am nhé hat trong cong
trinh cia cac tac gia [8, 9]. Trong qua trinh nghién, cac 1éch mang trong cic hat HKTG dich
chuyén va phat trién. Khi léch di qua cdc chudng ngai s& tao thanh cac vong léch bao quanh cac
chudng ngai dd. Cac chudng ngai nay la cac lién kim dd dugce hinh thanh do tuong tac hoa ly
giita Fe véi cac nguyén t6 hoa bén Mait do 1&ch tang 1én theo thoi gian nghlen Khi 1&ch qua bao
hoa, trong hat HKTG s€ c6 cac vét nurt té vi dugc hmh thanh. Cac vét nirt té vi s& phat trién va

“nudt” 1in nhau dé tao thanh cac vét nirt 16n. Cac vét nit 1om sé phéin chia hat HKTG thanh
nhiéu hat nhé. Pay 1a co ché lam nho hat HKTG trong may LTHT ning lugng cao.

2. PPQSL cho thay—su phan bé cép hat trong b6t HKN va kich thudc trung binh. Két qua
phén tich kich thudc bang phuong nay so vdi SEM ¢6 khac nhau vi céc i do sau: Trong PPQSL
khi cac hat bdt chuyén dong trong dung dich. Cac hat c6 kich thuéce bé bj dinh én hat ¢6 kich
thuéc 16n cang lam cho anh cua ching trong ving chiéu sang Ién hon kich thuéce thye cia
ching. C6 mot sé hat bé ddng thai ciing chuyén dong vdi hat 16n nén bi hat 16n che khuét. Do d6
ta thay trén phé PPQSL nhin dugc sb lugmg hat ¢6 kich thudce 1én chiém ty ié cao hon so véi PP
SEM.

2. Két qua phén tich thanh phian pha bing phweng phap XRD

Két qua phén tich bang phuong phap nhiéu xa ronghen cua hén hop bt HKN sau thai gian
nghién trén 20h (hinh 14) cho thay thanh phin pha chu yéu 12 W, sau d6 la dén WC, F,C, Cr-Fe-
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Ni va mét s pha khic cé ham Iu'cmg rdt nhé nhu Cr12Fe32Mo7Ni, C0.055Fel.945,
Cr1.36Fel.52, W,Fes. Nhu vay trong qua trinh nghlen da xuét hién pha mai WC va W,Fe,. Pha
WC tao thanh c6 thé 13 do trong qué trinh nghién thanh binh va bi hop kim cting théi ra. Pha
W,Fe, xuat hién chirng t6 kha ning di x4y ra qua trinh hop kim hoa co hoc trong khi nghién.

WNU-HN-SIEMENS DS00S- Mau W-Fe-hi-Cr-Mn-Cdo-Si HKN 20h

Lin(Cps)

Hinh 14. XDR ctia hdn hgp bét HKN sau nghién 20 git

Két qua phan tich bing phuong phép nhiéu xa ronghen ctia hon hop bot HKN sau théi gian
wehién trén 35 gio (hinh 15) cho thiy s6 lugng cac pha so véi hon hop bt nghién 20 £i& khong

c6 gi thay doi, nhung ti & giita cac pha co thay dbi chat it. Trong d6 pha WC giam xudng va pha
W;Fe, tang lén.

WHU-HM-SIEME NS DS00S- Mé VV-Fa8-MN-Cr -WN-C-Mo-Si FHIKN 35h

Ln(Ces)

!
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4

Hinh 15. XDR cua hdn hop bot HKN sau nghién 35 gidy

Két qua phan tich biang phuong phap nhiéu xa Ronghen cia hén hgp bot HKN sau théi
gian nghién tron 50 gio (hinh 16) cho thiy thanh phan pha, quy ludt thay dbi ti 1¢ giira cac pha da
duge phat hién khi nghién ciu hdn hop bot nghién 20 gidr va 35 gir 13 hoan toan phil hop. Véi
bét nghién 50 gi, ham lugng pha W;Fe, tang vot va pha WC con lai hiu nhr khong dang ké.

Két qua phan tich bang PP XDR ctia hdn hop bst HKN sau thi gian nghién tron 70 gidy
(hinh 17) cho thdy nhitng nhan xét trén {4 hoan toan chinh xac:
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- Qua trinh hop kim hod co hoc tao thanh W;F, xay ra kha sém, nhung ham hrgng dang ké
phai tir thasi gian nghién 50 gidy trd 1én.

- Trong théi gian d4u cia qua trinh nghién c6 xuit hién pha WC do thanh binh va bi théi ra,
nhung véi thoi gian nghién trén 50 gio thi pha WC khong con nita. Didu d6 c6 thé dugc giai
thich la: Pha WC c6 d¢ cimg cao nhung gion, Trong qua trinh va dap vé&i bi nghién cac hat WC
bg v& nhd va bj phén hily. Cacbon ciia WC tac dung véi Fe dé tao thanh Fe,C va véi cac nguyén
td hoa bén khac trong bt HKN

YHNU-HN-SIEMENS DS00S5- Mau WW-F a-NIi-Cr-Mn-C-%o-Si HIKN S0n
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Hinh 16. XDR ctia hdn hgp bt HKN sau nghién 50 gitr
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Hink 17. XDR cua hdn hgp bot HKN sau nghién 70 gitr
IV. KET LUAN

- D¢ dong deu hod thanh phdn

Do ddng déu hoa thanh phin bt HKN bing nghién li tdm hanh tinh dat sau 35 gi& nghién
tron.

Kich thudc hat theo thoi gian nghién
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Kich thuéc hat theo th¥i gian nghién ciia hén hop bdt HKN sau 20 gidr dat cap hat trung
binh 14 12 um.

Kich thuéc hat theo thdi gian nghién cia hdn hep bdt HKN sau 35 gicr dat cép hat trung
binh 5 pm.

Kich thuée hat theo thdi gian nghién ciia hén hqp bot HKN sau 50 gi dat c4p hat trung
binh 1 -2 pm.

Kich thude hat theo thoi gian nghién ciia hdn hop bdt HKN sau 70 gitr dat cp hat trung
binh 1um.

Thanh phdn pha

Trong qua trinh nghién tron da xdy ra qua trinh hop kim hoa bang co hoc va pha méi duge
tao thanh 12 W;Fes , Pha cii 14 WC bj mat di do mang bi pha v.
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