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V Cn Bdi dugc cldnh gi6 lii tinh c6 ngu6n tdi

J nguy6n khodng sdn phong ph0 nhung c6 quy! m6 nh6 vd phan ten, dring k6 nh6t ta c6c toai
khodng sdn nhu chi-kem, vang, graphit vd v6t li6u
xay drpng. Theo ket qu6 tim ki6m vd do v6 bdn d6
dia ch6t ti le 1:25.000 vrirng Vdn YCn [7] va tim ki6m
ti mi graphit khu Y6n Th6i t2l, t3l da x6c dirih dLpoc
nhi6u di6m qu5ng graphit phan b6 & c6c khu v\rc
MQu A, C6 Phrlc vdr YBn Th6i. Trong do, khu vr,rc
[/au A da phdt hien 16 di6m vdi 4 di6m c6 tri6n
vgng, ham ldong carbon tU 20-.25 %; di6m qudng
Y6n ThSi c6 6 thdn qudng, diri tr) 200-400 m, ddry

1+25 m, hdm luong carbon dao dQng tr) 13+30,25
%. tulAc dn d6 c6 nh0ng c6ng trinh nghiOn crlu v6
loai h)nh khoang san nay, tuy nhi6n, vi6c d6nh gid
dic di6m chAt luqng vd ti6m ning tdi nguy6n
graphit v6n cdn nhi6u han ch6. Vi vdy, vi6c nghi6n
cr?u lam s5ng t6 dec di6m phdn b6, ch5t luong vd
ti6m ndng tdi nguy6n quang graphit g6c lirm co sd
dinh huong cho c6ng tdc tim ki6m, them dd quang
graphit trong khu vyc nghi6n c0u ld mQt nhi6m vu
cln thi6t.

2. Dic di6m dla ch6t vitng nghi6n crlu

2.1. Vi tri khu vqc nghidn c(ru
Kh.u vr,rc nghi6n c0u ld mQt phAiri nh6 ndm trong

ddi cdu.trtc sdng HOng, n5m gi[pa 2 d*t gay sau
S6ng H6ng vd S6ng Chay [9]. Tham gia vdo c5c
doi c5u trrlc ndy ch0 y6u Ia cec thanh tao si6u bi6n
ch6t tu6i Proterozoi loat SOng H6ng gdm 2 h6 tAng
Nrli Con Voi vd Ngdi Chi, c5c thanh tAo si6u bi6n
ch5t nay c6 bdn chSt ld m6t v6 luc dia c6 bi bi6n cdi
manh m6 d{c bi6t trong thdi k!, Kainozoi. Ti6p
theo, tham gia thanh tao nAn d6i ndy lir cdc dd
granitoit tu6i Trias-mu6n ph0c hQ Phia Bioc, cdc
dac di6m thach dia ho5 cho th6y, sqr thanh tao
ch0ng li6n quan vdi ddi hrlt chim trong b6i cdnh ria

luc dia tich cyc vdo thoi k,, r, eozoi thuong-
Ivlesozoi ha. 0 hai ben ria cua ::. Song H6ng d6i
ch6 con th5y c6c thanh tao lu. iguy6n Neogen
chua than nAu h6 tAng Phan Lucig thuQc phrlc hC
thach ki6n tao ki6u trong n6i -. Kainozoi phi
chong l6n. Ngoai ra d noi d6j ccn ph6 bi6n cdc
than sieL rafic nh6 chua ro tudi [6;. [9].

2.2. DAc di6m dia chet khu vuc Vdn YAn tinh
Y6n Bdi

Theo TrAn ThC Khoa (1973) 7l vd TrAn Vdn Th6
(1.998) t8l, khu vqrc nghien cuu co c6c thdnh tao
trAm tich ruoi ti Proterozoi ddn Kainozoi. Thanh
phAn thach hoc chi y6u bao g6m c6c da
plagiogneis. gneis-biotit-granat c6 silimanit, da
phi6n thach anh-biotit-silimanilgranat cia he tang
Nrii Con Voi (PPry); quazit graphit. da phi6n thach
anh-felspai sang mau giau granat thu6c hO tAng
Ngdi Chi (PPnc): trdm tfch luc nguy6n blCn chSt hC
tAng Cha Pri (PR3cp); dA v6i hoa hoa, d6 hoa hat
nhd d6n vua. phan l6p trung binh, chua tremolit h6
tAng D6 Dinh (PR3dd) cho d6n c6c trAm tich phun
trao tu6i Pa'eozoi cr)a h6 t6ng Van Ch6n (J:-Kryc)
vir c6c trAm tich cu6i k6t da khoing, san k6t, c6t
ket, bQt ket. s6t than hO tAng Phan Luong (N7p/).
C6c thanh tao hd tAng NIi Con Voi bi migmatit ho6
rat manh. thuong xuy6n gip cdc d6 gneis bi granit
ho6, d6i khi gap pegmatit ngu6n g6c si6u bi6n ch5t.

Cec da cua he tang Sin Ouyen (PR,.rsq) co
thrinh phdn ban dAu g6m chi y6u trAm tich luc
nguy6n xen it carbonat, d6 nrii hla thdnh phAn
mafic, quarzit chua qudng set. Trong m6t s6 lop
trAm tich luc nguydn c6 chfa ch6t hlu co bi.bi6n
chet thanh g.raphit. Cac d5 ndy bi bi6n ch6t khu vuc
d6ng d6u d6n tuong epidot, amphibolit, bi u6n nep
phLpc tap. bi g.anit hoa manh o m6t s6 noi tao non
phrlc he Ca Vinh bi cAc kh6i xam nhap Po Sen
xuy6n cit.
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c. Phuong phep tinh thdng theo th6ng si5
quing hod

Tdi nguyen dq bdo duoc tl6nh gi6 theo c6ng th0c:
Pr1r=(QruxCrc)=(Vxd . C16), t5n. (9)

Trong d6: Qrr: Tdri nguy6n trong ddi s6n phAm
(tin); Cm - Hdm luEng trung binh dOi kho6ng hoa
(c!6i quqng), th6n qudng x6c dinh theo k6t qua
phan tich m5u; { - Th6 trqng trung binh c0a d6
ch0a quQng (T/m'): V - Th6 tich aloi chua qudng;

V=(V'xKo)=(K'xH xSx(). (10)
Trong ct6: K'- H6 s6 di6u chinh do m0c dQ ph6n
c5t dia hinh; H - Chi6u sau dH dodn t6n tai qu6ng;
S - DiCn tich d6i san ph5m, ildi khorlng ho5 (m2)
xdc dinh trCn binh d6 theo tai liCu dia h6a, dia vat
[r, ket hqp cdc ti6n cl6, d5u hieu tim ki6m; Ko - HQ
s6 chrla quing trung binh.

4. Kiit qui vir thio lu6n

4.1. Dic ili6m phdn b6 cdc m6, di6m qujng
graphit khu vqrc Vdn Y€n tinh Y6n Btii

Dqa theo cdc k6t qud do v6 b6n d6 dia ch6t ti le
1:50.000 tSl, k6t quri c6ng tac tim ki6m vdr thdm dd
t2l, t61, t101 dE xdc dinh dLrEc 5 m6 vd tti6m qudng
graphit trong khu vuc nghien crlu. Trong d6 c6 01
m6 di duqc tham dd ddnh gi6 ch6t lLpqng va trir
luqng ve 4 di6m qudng.

a. M6 Yen Th6i: c6 dicn tich 34,31 ha, thu6c dia
phan xe Yen Thdi, huyQn Vdn YOn, tinh Y6n Bdi, c6
3 th6n qu{ng graphit c5 gia tri c6ng nghiQp. C6c
th6n qu{ng cl6u ph6n b5 trong d5 gneis biotit vd
gneis biotit silimanit mdu x6m den, x6m xanh crla
h€ tAng N0i Con Voi. CAc then qudng k6o ddi theo
phuong Tay B5c-D6ng Nam. c6m v6 T6y Nam v6i
g6c d6c ttr 30"+40" (H.1); chi6u ddi tir 450m (TQ.l)
d6n 550m (TQ.lll), chi6u r6ng trCn mdt ti 3+45 m,
dity 1,0+6,22 m. Hdm luong carbon graphit trong
qudng thay d6i trir 8,00 o/o ddn 27,84 %, trung binh
theo th6n qu{ng t} 12,8 % (TQ.lll) d6n 13,35 %
(TQ.ll), moc d0 bi6n d6i ham lugng carbon thuOc
loqi d6ng d6u voi h0 s6 bi6n thi6n vc tir 21,51 %
[a.l) den 31,06 % (TO.lll).

b. Di6m quing Triii HrttDOn{Cu6ng; nim d
phia B5c vir T6y BEc khu vuc nghi6n cr?u. Di6m
quAng c6 toa d0 trung t6m ld 21058"1'1" dQ vi B5c
va 104036'01'd6 kinh D6ng. Quf;ng graphit nim
trong c6c d6 cria ph6n h0 tAng tr6n (PPnv:), h6
t6ng-t{[i Con Voi c6 thanh phAri l2r gneis pyr-oxen-
horblend-biotit, gneis-biotit-granat, gneis-diopsit-
graphit,. chuy6n l6n cl6 phi6n thach anh-biotit-
silimanit c6 granat, lop m6ng quarzit. th6u kinh
amphibolit. Tai d6y cli xec dlnh vd khoanh n6i
duoc 5 thdn qu{ng graphit. Cdc th6n qudng k6o
diii theo phuong TAy B5c-D6ng Nam, cdm v6 T€ry

(
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Nam 30'+60'; chi6u d?ri hl 1.550 m fTa.llr b
3.600 m [a.l), chi6u rQng tr6n mit iri 1"2+17-A tt
hdm luong trung blnh theo c6c thdn qua"g }e- 56
tar 8,00 % (TQ.l)d6n 12,17 o/o (fQ"lltt.

c. Di6m qudng Mdu.D6ng; nar. d =rg i-khu vuc nghi6n cLpu. DiCm quqrg co Da E =rEtam la 21'55'53" d6 vT bic va 10438'23- 5e ar
d6ng, da. ph6t hi6n 3 th6n qu{ng grapffi- CAc :rhr
qufng CI6u ph6n b6 trong cla gneis bit'it o gr6s
biotit silimanit mdu xdm den. xdm xanh c''ra r€ ihE
N_rji Con Voi. D6 chua qy_al.g bi vo nat rn. r- .L{
vo nhreu: cac tne mrcmatrt tem nhdp duui daE -
th5u kinh vd bi phong h6a trong gonai. Cac J€r
quing k6o ddri theo phuong TAy Bic-DOng t'aar-..

c5m vC Tay Nam 30+600; chi6u dii t 12CC -
(TO.l) d6n 2000 m (TA.ll), chi6u ddy than q.EE --,
0,4+3,8 m. Hdm luqng carbon graphit tr 8:4 't-

d. Di6m quing MQu A.' ndm d Tiy l{arn ,eu
vuc nghien cLpu. Diem quang co to? @ tung te- e
21"53'33' d0 vi bic vd 104o42'09= aI6 kinh dorE
Tqi day il5 ph6t hi6n duqc 4 than quAng. ch.qE
graphit ndm trong cac dd cria ph6n lle tarE ffir
(PPnrz2), h6 tAng Nui Con Voi co thanh ptEn ri
g neis pyroxen-horblen d-biotit, gneis+iotit{rafiat
gneis-diopsifgraphit. Phuong ph5t tri6n crla fr*r
quSng la Tdy B5c-DOng Nam (310"+315"). r€hieq
vd phia T6y Nam 220'v6i g6c d6c t& 15'cr6n 55..
Cac than quang (TO) c6 hinh dang phuc r?p nhu
dqng mqch, phan nhanh. thdu kinh; chi6u dii :r
khodng 95m [a.lv) den gdn 500 m OQ.l]: cfie-
sau thay d6i trp 16 d6n 55 m (TO.l); ch'€u @ ra..
d6i til 0,5*5,0 m (TO.ll) ddn 2,2:7.O rn rTQ.fl.'-
hdm luong trung binh c6c thAn qu5rE b€r dA il
18,98 % (TO.ll)d6n 30,82 % (Ta.lll).

e. Di6m quing Ngdi A.' ndm & phia D6r!g khu
vuc nghi6n cuu. Di6m queng co t@ d6 inr-g tem b
21"54'06" d0 vi Bic vat 104043'21'@ kn'h Ddng.
Trong khu vuc ndy di ph5t hiqr 6usc 3 th6n
quang c6 gi5 tri. Qudng graphit ndrn rcng cdc cl6
cria ph6n hQ tlng tr6n (PPnrr2). h€ rEng Nrii Con
Voi. Cac th6n quing dang mqctr k6o ddi vd u6n
luEn theo phuong TAy Bic-D6ng tlam (150'+3300)
c5m chung ve Tay Nam (2401 \rui g6c d6c trung
binh 55o. Chidu ddi than quang u 276 m (TQ.lll)
d6n 670 m (TQ.ll); chi6u rQng bi6u kiCn trCn met tir
1,1+11,1 m; hdm luong carbon trur€ binh t* 11,73
% (rO.ll) d6n 17,55 % (rO.l).

4.2. D?c CIi6m chdtt ltryng qujng graphk m6
Y6n Thdi huyQn Vdn Y6n, tinh Y€n Bdi

4.21. Dic di6m hinh thdi tinh thi graphit
Ti? ket qua phdn tich kinh hi6n vi diQn t& qu6t

(SEIU) (H.2) cho thdy graphit khu v.uc nghi6n cuu
xu6t hien la nhipng hat gi6ng nhu tEm, phing vir

t
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H.2. Hinh thdi tinh th6 graphit vdy tai m6 YOn
Thdi huy)n Vdn YGn tinh Y6n Bei theo ket qua
phen fich dien tt quyet (SEAI)

4.2.2. DAc di6m thitnh phin khodng vQt
K6t qud phdn tich SE[/-EDS cho th5y, kho6ng

vAt qdang chri y6u bao g6m: graphit, pyrit, pyrotin,

\i

t

H.3. KOt qud phdn tich SEAI-EDS mdu graphit khu vuc nghi1n aiu

G0l'lG I{GHIEP M0. S0 D - 201S

tirlult

chalcopyrit, manhetit, hematit vd spnat<irit (il.e).
Sau d6y mO te dec di6m co bdn cia cdc kho6ng
vat quAng.

> Graphit: hem luong trong m6u dat khoang.
10:25 Yo. Graphit t6n tai d dang vriy m6ng voi kich
thudc thay d6i trong pham vi rQng ttr 0,04 mm ddn
4 mm, phdn b6 xAm tiin tap trung thirnh tiung 6
dqlg vdy kich thudc l6n tr6n nen phi qudng. Q6i
ch6 ching tAo thenh mach theo cdc khe nr?t clla
cl5. Graphit thudng bi pyrotin xuyen cit thay th_6

tr6n n6n d6.
) Pyrit: trong c5c m6u gAp pyrit VOi hdm luong

khodng 0,5+8 %. Pyrit t6n tai d dqng hat tha hinh
v6i kich thLpoc tu 0,02 mm d6n 3 mm, chring ph'6n
b6 thanh ting 6 tr6n nen khodng vat cia dd. D6i
ch6 quan s6t 16 pyrit ti6p xric phing v6i pyrotin.

/er

\
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Beng 3. Cec th1ng sO aac trung hem hryng quQng gmphit tai c^c di6m quang

Th6ng k6 hdm luong carbon (%) [Iau A IvlAu D6ng T16i H0t-Ddng Cu6no
Gi5 tri trung binh 24,32 11,33 I t,zo
Gia tri binh quan phL?ong sai 14,12 4,85 1,94
Gia trl phuong sai 199,49 23,50 3,76
Gia tri lon nhSt 76,7 23,75 13,9
Gie tri nhd nh6t 7,38 2,77 I
I Onq mau 80 40 15
He s6 bi6n thi6n 58,08 42,80 17,23

Beng 4. Thenh phAn dO hat vir thdnh phAn h6a hgc cAc cdp hat (56 mdu: 380 mdu)

I

4.2.4. Tinh chdt cOng nghe cia qudng graphit
MEu dugc l5y chri y6u trong queng phong h6a,

phan tich qua cdc r5y c6 kich thuoc 16 luoi 50: 10:
3; 1; 0,5 vd 0,2 mm. C5c c5p hat sau khi phan tich
r6y. dua ph6n tich h6a. K6t que nghiCn cfu tinh
ch6t c6ng nghQ qu{ng graphit khu md Y6n Th6i
duoc trinh bay t6m t5t & Bang 4.

. KCt qua.phan tich rdy v2r phdn tich h6a.quAng
d6u cho th5y: qudng d6u ph6n b6 tuong tl6i d6ng
deu o cdc cap hat, riCng cAp hat 0.2:0,5 mm c6
thu hoAch thdp hin: ham luqng carbon ph6n b6
tuong tl6i tldng tl6u d cac c6p hat, ri6ng hai c5p
hat 0,2+0,5 mm vd 0,5+1 mm hdm luong carbon
cao hon nhi6u so v6i trung binh; ham luong chSt
b6c trong m5u kh6 cao va ham luong luu huj,nh c6
trong m5u d m0c trung binh.

K6t qu6 nghi6n cuu m5u c69g nghQ graphit
m6 Y6n Th6i cho phep r[t ra m6t'sO k6t ludrn chinh
nhu sau:

) MAu quing thrl nghiQm c6 ham lLpqng carbon
13,06 %, Cl6 tro 81 ,63 %, chdt n6c 4,85 % vd hdm
luong luu hujrnh 0,05 %. Hdm luong carbon, d0 tro
vir ch6t b6c phdn b6 tuong o6i o6ng ddu d cdc cdp
hat trong m5u qu{ng;

> Ket qua thi nghiem tuy6n n6i di6u kiQn cl6
chen duoc c5c th6ng s6 tuy6n n6i t6i uu g6m: D6
hat quang clua di tuy6n n6i c6 ham luong c5p hat
-0,074 mm chi6m tr6n 77 o/o; n6ng dQ pha rin trong
birn tuy6n n6i t6i uu lit 175 gll; chi phi thu6c tdp

i

c6p hat
mm

Thu hoach % Carbon Y" Tro ok Luu hu jrhh

5,42 0,07
5,38 0,06
5,40 0,06
4,71 0,05
3,77 0,04

B0 ph6n L[y tich Ham luonq Luy tich Ham luqng L0y tich
+50 17,19 17 ,19 11,88 1 1,88 83,45 83,45
10-50 19,45 36,64 13,05 12,50 81,51 82,42
3-10 14,63 51 ,27 12,08 12,38 83,14 82,63
1-3 13,08 64,35 13,36 12,58 81,40 82,38

0,5-1 I Z,JJ 76,90 16,68 13,25 76,37 81,40
0,2-0,5 7,83 84,73 19,20 13,80 73,09 80,63 2,16 0,03
- 0,2 15,27 100,00 11,49 13,45 85,00 81,30 3,95 0,05
c0ng 100 13,45 81,30 4,62 0,05

E conc ueHEP M6. sd6 - 2ols

tirltfl]

Chat b6c

hop (dAu h6a) ld 1000+1500 g/t vir chi phl thu5c
tqo bqt (dAu th6ng) la 100+150 g/t:

> O 0ieu kiQn tuy6n n6i t5i uu cho ph6p t5y ra
qu{ng tinh graphit c6 hem luong tro 45,75 %, thuc
thu phdn chay tren 77 %. Qudng du6i c6 ham
luEng phAn chly duoi 10 o/o.

5. Ti6m ndng tiri nguy6n quAng graphit khu
vyc Vin YCn tinh Yen Bei

5.1. Tdi nguydn xiic dlnh
Tiri nguyOn xdc dinh bao gdm tr0 luong va tai

nguy6n d5 duEc co quan c6 th6m quy6n ph6 
.

duyQt. Khu vyc nghi6n c0u, md graphit Y6n Thdi
da duqc th5m dd va danh gia trf? luong 3.140
ngAn t6n, trong d6 tr0 luong c6p 121 dat 1.055
ngdn tAn quAng; tr0 luong c5p 122 dat 1.706 ngin
t5n quqng; tai nguyen cdp 333 ttat 379 ngirn t6n
quang [6].

5.2. Tai nguydn d,! beo

. Phuong phSp tuong tl.p d6 danh gia tai nguyCn
d6i vdi di6n tich cdn lai. Trong d6 di6n tich khu
Ngdi A ld 0,35 km2: Trdi H0t 1.48 km2; D6ng^Cu6ng
ld 1,54 km'z va khu vuc l\/6u A l2r 0,4 km2. T6ng
diCn tich c3n du b5o ld: 53,69 km'.- Tdi nguy6n
khoeng sen du b6o c5p ph6ng dodn 334b ituoc
x6c dinh theo c6ng thfc:

Qo=(S.q".k1). (10)
H9 s6 chua qu{ng trong mQt don vi di6n tich

chuSn q" (l5y theo diQn tich de duoc them dd ve
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SUTMARY

Vdn YEn dbtsid, Yen B6i province, which
has great potential of graphite ore, but
investnent in research, evaluation of quality.
and the atility to exploit and use in industry
are still limital. Based bn the results of the
research ard synthesis of documents, the
paper Lrtoduces the characteristics of
mineralization and potential of graphite ore
res(xrrDes an Van .YCn area as a basis for
ergh-diin, r hing and technological research.

1i

SUMMARY

The article introduces the research results
of SAC305 solder paste successfully
manufactured with Sn-3.0Ag-0.SCu. ln this
study, SAC305 alloy powder was synthesized
by chemical reduction method with NaBHa
reducing agent at room temperature. The
analytical results show that during the alloying
process, the alloy particles are homogenously
mixed together. ln the tests of solder wetting
cream, the connection between solder paste
and substrate is quite good. SAC305 solder
paste solder products can be used as
proquction materials for component factories,
electronics and electrical equipment
factories,...
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