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L&i néi dau

TCVN 10609:2014 duwoc xay dwng trén co s& chap nhan hoan toan
twong dwong véi ASTM E688-94, Standard test methods for waste
glass as a raw material for glass manufacturing, véi sy cho phép cla
ASTM quéc té, 100 Barr Harbor Drive, West Conshohocken, PA 19428,
USA. Tiéu chudn ASTM E688-94 thudc ban quydn ASTM quéc té.
Tiéu chudn ASTM E688-94 da dwgc Té chirc ASTM xem xét va phé
duyét lai ndm 2011 v&i bd cyc va ndi dung khéng thay doi.

TCVN 10609:2014 do Ban k¥ thuat Tiéu chuin quéc gia TCVN/TC 200
Chét thai rdn bién soan, Tong cyc Tiéu chuin Do lrdng Chét lwghg
@& nghi, Bé Khoa hoc va Céng nghé cdng bé.
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Chét thai rdn — Thuy tinh thai 1am nguyén ligu dé san xuat
thuy tinh — Phwong phap thee

Standard test methods for waste glass as a raw material for glass manufacturing

1 Pham vi ap dung
1.1 Tiéu chudn nay dua ra nhiéu phép thir khic nhau @& danh gia sy phi hep clia thly tinh thu hdi tir
chét thai s dung 1am nguyén liéu dé san xuét thay tinh.

1.2 Cac phwong phap thir két hop gitra viéc kiém tra tryrc quan véi cac phép thlr héa va ly. Trong tiéu
chuan nay cling dua ra biéu dd vé trinh ty th&z nghiém (xem Hinh 1). '

1.3 Céc gié trj tinh theo don vj SI 12 gia tri tiéu chudn. Trong tiéu chuln nay khdng sir dung cac hé
don vij do lwdng khac.

1.3.1 Ngoai Ié — C4c gia trj ghi trong ngodc don chi ding dé tham khdo.

1.4 Tiéu chuan-nay khdng d& cap dén cac quy téc vé& an toan lién quan dén viéc 4p dung tiéu chuén.
Nguwdi str dung tiéu chuén nay phai cé trach nhiém lap ra cac quy dinh thich hop vé an toan va sirc
khoé, adng thoi phai xac dinh kha nang ap dyng céc gidi han quy dinh trudc khi st dung. Xem 5.3,
5.5, Didu 6, 11.1.1 va 12.3.2 vé cac canh bao nguy hiém.

2 Tailiéu vién dan

Céc tai liéu vién din sau 14 cin thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai ligu vién dan ghi
nam cong b thi p dung phién ban duoc néu. Di véi cac tai liéu vién dan khdng ghi ndm céng bé thi
ap dung phién ban méi nhat, bao gdm ca cac stra déi (néu cé).

TCVN 2117 (ASTM 1193), Nubc thudc ther— Yéu céu k¥ thuét.

ASTM C169 Test methods for chemical analysis of soda-lime and borosilicate glass (Phwong phap
phan tich héa hoc cho thly tinh vdi natri cacbonat (soda vdi) va thuy tinh bosilicat).

ASTM C566 Test methods for total evaporable moisture content of aggregate by drying (Phwong phap
xac dinh tdng ham lwong dm bay hoi clia cét liéu béng cach say).
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ASTM C702 Practice for reducing samples of aggregate to testing size (Phwong phap giam c& mau cét
lidu @& kidm tra kich thwérc).

ASTM C729 Test method for density of glass by the sink-float comparator (Phwong phap xac dinh khéi
lwong riéng clia thiy tinh béng thiét bj so chim-néi).

ASTM D1068 Test methods for iron in water (Phuong phép xac dinh st trong nuwéc).

ASTM D2576 Method of test for metals in water and waste water by atomic absorption
spectrophotometry (withdrawn 1979) (Phwong phap xac dinh kim loai trong nuwéc va nwéc thai béing
quang phd hép thy nguyén t).

ASTM D4129 Test method for total and organic carbon in water by high temperature oxidation and by
coulometric detection (Phuwong phap xac dinh tdng va cacbon hiu co trong nueéc bang phirong phép
dxy héa & nhiét @5 cao va detector dién lugng).

ASTM E11 Specifications for woven wire test sieve cloth and test sieves (Yéu clu ky thuat déi voi ray
thir nghiém va lwéi thép dan cla ray thdr nghiém).

ASTM E105 Practice for probability sampling of materials (Phuong phép xac dinh xac suét 1y miu cac
loai véat liéu).

ASTM E122 Practice for calculating sample size to estimate, with specified precision, the average for
characteristics of a lot or process (Phuong phap tinh toén ¢& mau dé xac dinh cac dic tinh trung binh
ctia mét 16 hodc clia mét qua trinh, véi d chum quy dinh).

3 Y nghia va trng dung

Cac phwong phap thir ndy cung cap cac phwong phap xac dinh sy phi hep cta thdy tinh thai dwoc st
dung 1am nguyén liéu d& san xuét thiy tinh.

4 Thiét bj, dung cu

4.1 Céc thiét b, dung cy can thiét sau:

4.1.1 May hat,

4.1.2 Can.

4.1.3 Péu dbt, loai Fisher (Meker).

4.1.4 Chén th, bing str hoac bang gém.
4.1.5 Chén platin.

4.1.6 Binh thi¥, binh lgc, c6 6ng bén, 2000 mi.

4.1.7 Phéu, loai Buchner, dwéng kinh khodng 171 mm.
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4.1.8 Phéu loc, dwéng kinh khodng 150 mm.
4.1.9 Lo nung, 540 °C hoZc 1000 °F.
4.1.10 B kep, éng, b vit nén.
4.1.11 Nam chédm, chi¥ C, Alnico.
4.1.12 Kinh ldp, 5X, 10X.
4.1.13 Lo sdy, 110 °C ho3c 230 °F.
4.1.14 Céan don.

4.1.15 Ray, theo kich thudc tiéu chudn My — 50 mm (2 in.), 6,3 mm (1/4 in.), 1,18 mm (No. 16), 850 pm
(No. 20), 425 um (No. 40), 250 um (No. 60), 106 um (No. 140), phis hop ASTM E11.

4.1.16 Thiét bj chim-ndi chuén, kh-ﬁi lwgng riéng 2,65.
4.1.17 Thuwéc do goc platin.
4.1.18 Ong, nhya vinyl.

4.1.19 Cac dung cy théng dung khac diing trong phéng thie nghiém.

5 Thubdc thir va hoa chat

5.1 Do tinh khiét ctia thubc thir — S dung héa chét cp thudc thir trong tat ca cac phép thir. Néu
khéng cé quy dinh riéng, thi sir dung cac héa chét c6 @9 tinh khiét twong dwong nhung khdng dwoc
lam gidm dd chinh xac cla phép thir.

5.2 Do tinh khiét ctia nwéc — Néu khong cé céc quy dinh riéng, thi nwéc dwgce @& cép dén trong
tiéu chuan nay 1a nwéc thudce thir, loai Il nhw quy dinh trong TCVN 2117 (ASTM D1193).

5.3 Canh bao — Axeton (xem 15.5) — Chét rat dé chay (Cép B) va khong duec st dung gan ngon
Itb)a h& hay ngudn bét Itra khac. Khong dwgc hit, vi hei clia chiing cé thé gay kich (rng da va niém mac.

5.4 Etanol, bién tinh.

5.5 Axit clohydric (3 N va 6 N) (xem 12.3.3/15.11) — Chuén bj axit HCI 3 N bang cach pha loéng
mét phén axit clohydric dam d3c (HCI, khéi lgng riéng 1,19) véi ba phén nwée. Chuén bi axit HCI 6 N
béng céach pha loang mdt phan HCI dam dac véi mot phan nwéc. (Canh bao — Cac chit nay cé
tinh'an mon va gay tén thwong cho da ciing nhw géy kich (»ng méit va niém mac.)

5.6 Kali hydroxit, dung dich bao hoa — Vira khudy vira cho tiv tr 100 g KOH vao 100 ml nuéc.
Bao quan dung dich nay trong chai polyetylen. Dung dich nay c6 tinh an mon va gay tén thuong da.

5.7 Natri cacbonat (Na;CO;).
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5.8 sym-tetrabromethan (Axetylen tetrabromua) (khéi lwgng riéng 2,964) - Chét nay cé ngudong
gia trj gi¢i han (thdi gian tiép xGc trung binh trong 8 h) 13 1 ppm va gioi han thoi gian tiép xuc ngén
(15 min) 1 1,25 ppm. Phai st dung chét nay trong td hat hodc trong diéu kién co théng gio tot.

6 Cac mdi nguy

6.1 Ngudi phan tich phai c6 kién thirc v& thyc hanh trong phong thir nghiém. D3am bdo diéu kién théng
gi6 tét, a4c biét khi str dung sym-tetrabromethan va cac chét 16ng dwoc str dung tai 15.7.1 — 15.10.1.
Phai cht y tinh d& bét chay cla axeton khi st dung tai 15.5.

6.2 Tly theo ngudn géc clia c4c mAu thily tinh trong chét thai db thi duoc thai bd, nén tuén thii céc
bién phap phong ngira khi thye hién cac phép thir trén cac mau thdy tinh nay. Céc thwc hanh vé sinh
duoc khuyén nghj bao gdm str dung ging tay khi x Iy cac thy tinh théi va phi rira tay trude khi &n
hoac hut thude.

7 Lay mau

7.1 Miu chung — Ding gau xtc Ay mét miu c6 khéi lwgng 36 kg (80 Ib) sao cho m&u nay dai dién
cho mé dé nhw quy dinh tai ASTM E105 va ASTM E122.

7.2 Chudn bj miu thir — Chia miu chung thanh hai miu, méi mau 18 kg (40 Ib) theo phwong phap
quy dinh tai ASTM C702. L4y mdt mAu dé thir nghiém xéc dinh chét hiru co. Ap dung phwong phap
hinh nén va chia tw mAu con lai @& tao thanh it nhat bay mau, m&i mau 454 g (1 Ib), dung cho cac phép
thir tiép theo nhw quy dinh tr Diéu 8 dén Diéu 14.

7.3 Lwu miu — B3o quan miu chung va cac mau chia sao cho khdng dé thét thoat tap chét va ngan
ngira khdng bi nhidm thém tap chét cho @én khi c6 thé thyc hién dwgc cac phép thir can thiét. Nén bio
quan cac miu trong céc ti chat déo kin (75 pm hodc 3 mil) hodc bao quan trong cac véat chira kin khi
khac nhdm chéng hit m hodc thét thoat do &m.

8 Phép thir chay

8.1 Phép thir nay nhdm dam bao mau thiy tinh khéng cé chét 1ng chay ra, khang bi vén cuc va chay
tw do.

8.2 Néu hon 90 % mau lot qua ray 1,18 mm (No. 16), thi cac yéu cau sé 1a phu hgp néu mau khong
¢6 nwéc chay ra.

8.3 Phwong phap A — Néu hon 10 % mau lot qua ray 1,18 mm (No. 16), thi sang mau qua ray
1,18 mm (No. 16), 454 g (1 Ib) vat liéu nay phai chdy ra khéi phéu nhw sau: [ap phéu d@b chét rin
dwong kinh trong clia than ph&u khong thay déi bing 18 mm, chiéu dai than phéu 1a 30 mm, va dwong
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kinh mat trén clia phéu béng 80 mm, dat trén gia d&, voi day duwoc bit bang long ban tay. §8 mau thiv
vao phéu dén day. Khi b tay ra, thly tinh da dap &ng cac yéu clu sé chdy ra khdi ph&u. G6 nhe lén
ph&u mét, hai cai d& gilp dong chdy bat G4u va dé chdy hon. Néu thly tinh khong chay ra khdi phéu va
néu ca nha san xuét va ngudi st dung nhét tri thi ¢é thé thyc hién phép thir thir hai (Phwong phap B);
phép thir nay sé do dugc cac dic tinh clia dong chay déi véi loai thiy tinh ¢6 tinh sanh, dinh hon.

8.4 Phwong phap B - Ap dung quy trinh nhw néu tai Phurong phap A, trir cac kich thwédre phéu duoc
quy dinh nhw sau: dwéng kinh trong cta than phéu la 38 mm, chiéu dai than phéu la 48 mm, duéng
kinh mét trén cta phéu 1a 170 mm.

9 Ham lweng dm

9.1 Quy trinh — Sy nam miu thir co khdi lwong 454 g (11b) (xem 7.2) dén khéi luvgng khong ddi phu

- hop theo ASTM C566. Thoi gian sdy c6 thé dat 1a 2 h tai 110 °C (230 °F). Ghi lai khéi lvgng miu khd
cla it nhat mdt mau @é st dung tai 9.2. S&r dung cac miu khé con lai cho céc phép thir theo quy dinh
néu tai cac didu tir Diéu 10 dén Didu 14.

9.2 Tinh toan — Tinh ham luvgng &m nhuw sau:

(khéi lwvgng ban dau — khéi lgng khd) x 100

1
khéi lwgng ban dau M

Ham lvong 4m, % =

10 C& hat

10.1 Quy trinh — Ray mu da dugc chuln bj tir 9.1 trén ray 50 mm (2 in.). Can phan vat liéu con lai
trén ray. Ray phén vat liéu nay trén ray 106 um (No. 140). Ray xen ké & gilra, vi dy ray 212 um (No. 70)
dwoc s dyung cht yéu nhdm gidm lwgng mau can ray. Can phan vt liéu lot qua ray 106 um. Léc tat
ca céc ray theo phurong phép co hoc trong 10 min hodc ray bang tay sao cho nhan dugc cac két qua
twong duong. Cé thé st dung cac ¢c& ray trung gian khac.

10.2 Tinh toan —Tinh phan tr3m vt lidu trén ray 50 mm va dwdi ray 106 um nhw sau:

Vat lidu trén ray 50 mm, % = (A/W) x 100 @)
Vat lidu dwdi ray 106 um, % = (B/W) x 100 (3)
Trong dé:
A la khéi lwgng vat liéu trén ray 50 mm;

B 12 khéi lwvgng vat liéu lot qua ray 106 um; va

w 1a khéi lwong mau kho.
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11 Téng céc chét hivu co (gidy, plastic, va cac chit dé chay khac)

11.1 Phwong phap gién tiép

11.1.1. Quy trinh — S& dung mAu @5 dwgc chudn bj tir 9.1, cho mAu vao (cac) chén gém khdng ddy
nap va nung dén 540 °C (1000 °F). Duy tri nhiét Ao nay trong ¥z h hodc cho dén khi toan b Ira va khéi
hét hin. (Canh bao — Néu nung qua nhiét c6 thé 1am cho cac hat thiy tinh hgp nhét véi nhau).

D& mAu ngudi dén nhiét d phang, can, va tinh tdng phan tram céc chét hiru co. Liu mau lai hodc st
dung mau khd khac cho cac phép thir tiép theo.

11.1.2 Tinh toén - Tinh tdng phan trdm cac chét hiru co nhw sau:

Khéi lrgng sau nung x 100

— 4
Khéi lgng mAu khd )

Téng cac chat hiru co, % =100 —

11.2 Phwong phap trwc tiép xac dinh cacbon hiru co — Cacbon hiru co chi ¢6 thé suy ra tir
phuwong phép tai 11.1. Cé thé xac dinh truc tiép cacbon hitu co theo phurong phép quy dinh tai diéu nay.

11.2.1 Quy trinh - Cé thé xac dinh tryc tiép cacbon hiru co bing phurong phép st dung thiét bi, vi du
phuong phép do dién lrong. ASTM D4129 sir dyng thiét bi nay dé xéc dinh cacbon tdng va cacbon
hiru co cb trong nwéc. Thiét bj nay cé thé d& dang thich nghi déi véi vét liéu ran nhw thiy tinh thai.

12 Vitliéu cé tir tinh (nhidm ban sét)
12.1 Phwong phap thir nghiém xac dinh sy nhiém bén sét phy thudc vao c& hat ciia mau thi.
12.2 Xac dinh sy nhiém bAn sét trong thiy tinh thd (c& hat Ién hon 6 mm)

12.2.1 Quy trinh — Str dung mAu da dwoc chudn bj tir 8.1 hodc tir mAu I3p, khd, trdi mét phan mau
trén b& mat sach, khd sao cho khéng tao thanh ddng hosc ¢ trén ba hat chdng Ién nhau. Dung gidy
hodc mang nhya bgc cac cwe clia nam cham Alnico hinh chir C, hodc twong tw. Tl tir dwa nam cham
qua céc hat thly tinh sao cho c6 thé bét dwoc vat liéu cé tir tinh. Chuyén vat liéu tir tinh vao vat chira
phu hgp bang cach 4y tAm boc ra khdi nam cham, thuc hién thao tac nay trong khi dang gilk nam
cham trén vat chira. Tiép tuc qua trinh nay cho dén khi toan bd mau dugc tiép xdc véi nam cham.
Sang bing ray 6,3 mm (1/4 in.); sau d6 gdp tAt ca cac vat ligu tir tinh tir tt ca cac phan clia mau,
can, va tinh phan tram vat liéu tir tinh. Lwu tit ca cac phdn mau, hodc tir phdn miu I13p cho céc phép
ther tiép theo.

12.2.2 Tinh toén — Tinh phan tram vat liéu t& tinh nhu sau:

khéi lvgng sét bt dugce x 100

Vat liéu tlr tinh, % =
khéi lvong mau kho

(5)

10
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12.3 Xac dinh sw nhiém bén sit trong thay tinh mjn (c& hat nhé hon 6 mm)
12.3.1 Can 100 g 14y tir miu da dwoc chudn bj tai 11.1 ho3c tir mau I3p.

12.3.2 Cho 250 ml HCI 6 N va gia nhiét tiv tlr dén sbi manh. Khudy khi sdi. (Canh bao - Gia nhiét
nhanh cé thé gay ra hién twong “bén tée”.)

12.3.3 D& mAu ngudi va loc qua gidy loc trung binh. Hirng lwgng loc dworc vao binh 500 ml va ding
nwéc Am.dé riva mau khong loc dwoc it nhat nam lan. Lwgng nwdc rira khdng duoc veot qua 500 ml.
D& binh ¢6 chira dich loc ngudi dén nhiét @ phong va ding nwéc cét pha loang dén vach mic.

12.3.4 Chuyén long chét 16ng vao binh 200 ml va phan tich s3t, theo ASTM D1068 hodic ASTM D2576.

12.3.5 Tinh két qua — Tinh phan trdm sat nhw sau:

khéi lwgng sit bat dwoc (Fe**)x 100
khéi lwgng mau khd

Sét, % = (6)

Nhan véi 1,43 dé bao céo két qua theo % Fe;Os.

13 Thuy tinh bién mau

13.1 Ap dung phuong phap tht nay dé thir nghiéfn cho c4c loai thiy tinh bién mau thanh mau lwa
chon dwoc (ng dung trong céng nghiép bao bi. Cac méu tﬁ:‘Jy tinh trén ray 1,18 mm (Ray No. 16) co
thé xac dinh c& hat bang cach quan sat bing mét. Cac mau thlly tinh dwdi ray 1,18 mm khong thé xac
dinh c& hat bang cach quan sat bing mét ma phai dwoc phan tich vé mat hoa hoc.

13.2 Vit lidu thé — Trén ray 1,18 mm.

13.2.1 Quy trinh — Trai mau khd dwoc chudn bi tir 9.1 1én bé mét khd, sach dwoc chiéu sang bang it
nhét 2150 Ix (200 fc). Quan sat bing mat dé 14y ra cac hat thly tinh bién mau. Céc hat thiy tinh bién
mau nay phai dwoc tach riéng tirng mau: hd phéch, xanh la cay (xanh luc va xanh Georgia phai dwgc
tach riéng khi xac dinh thiy tinh trong vi xanh luc cé ham lwgng crom gap muwdi lan so véi xanh
Georgia), trong, va cac mau thiy tinh khac. Xanh Georgia c6 thé phan biét bang cach quan sét tir xanh
luc, vi xanh Georgia c6 mau nhat hon. Cac mau thiy tinh khac la cac mau khéng néu ¢ trén. Béo quan

cac phan tach riéng do.
13.2.2 Tinh toan — Tinh phén tram thiy tinh bién mau nhw sau:

L B Khéi long thiy tinh bién mau x 100 .
y . khéi lwgng mau khd "

11
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13.3 Cac vi du - Cac vi dy sau day duoc st dung dé minh hoa phwong phap tinh phan bién mau:
13.3.1 Vidy 1:

Cho trwéc: M3u thiy tinh trong dé phan tich cé khéi lwgng kho 12 447,8 g.
Céc phan bién mau:
Hé phach = 13,4 g
Xanh Georgia =21,9g
Xanhluc=22g
Cacmaukhac=22g '
Vay:

13,4 x 100
hach, % = —————— =3,0
H6p ch, % 4478

21,9 x 100
Xanh Georgia, % = ——————— =4,9
4478

Xanh | c°f—w-05
u’ n 447'8 L]

4,9
Twong dwong mau xanh luc, % = 0,5 + s =10

G o mArilhas Bom: ——= Y g
e 4478 '

Trong, % =100- (3,0 + 1,0+ 0,5) = 95,5

13.3.2 Vidy 2:
Cho trwdre: MAu thiy tinh mau hd phach dé phan tich ¢6 khéi lugng khd 12 446 g.

Cac phan bién mau:
Khéng can tach riéng xanh luc va xanh Georgia khi xac dinh thiy tinh mau hd phach.
Vay:

Trong, % = L
446

17,8 x 100
Xanhlacay, %= ——— - =
446

4,0

12
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4,5x 100
Cac maukhéc, %= ————— =1,0
446

H& phach, % = 100 - (4,5 % + 4,0 + 1,0) = 90,5
13.4 V4t liéu mijn — Dwéi ray 1,18 mm.

13.4.1 Quy trinh — Phan tich theo phuong phap héa hoc mau thly tinh dai dién theo cac quy trinh quy
dinh tai ASTM C169, tién hanh thir nghiém ddi véi (1) Cr,0s; (2) Fe,05; (3) FeO, va (4) cac manh thiy
tinh mau khac dang quan tam.

13.4.2 Mau 13 chi thj thé hién trang thai oxy héa cla thiy tinh vyn. Nguwdi mua va ban thiy tinh vyun ¢
thé théng nhét c4c gidi han v& 86 dam mau clia cac manh thly tinh mau, vi sy thay ddi trang thai oxy
héa cé thé anh hudng dén sy truyén nhiét khi tan chay, 1am gidi phong cac khi hoa tan, va do d6 lam
thay d&i hiéu suét clia 16 va chét luvgng thly tinh. Cac gidi han clia cac manh thly tinh mau c6 thé
dwoc bidu thi thong qua SO REDOX (sé clia qua trinh oxy héa va khi) nhw sau, trong 46

$6Redox= —o ot e @
X = =
B Fe'" (% Fe;0s x 0,6994) - (% FeO x 0,7779)

Sé Redox tang Ien thé hién trang thai khir nhiéu hon cla vét liéu.

14 Phan tich héa hoc

14.1 Phép phan tich hda hoc ¢6 thé can @é thiét 1ap kha nang chap nhan m&u thly tinh. Thyc hién céc
phép phan tich héa hoc phi hop theo cac quy trinh phan tich hang ngay quy dinh tai ASTM C169 hodc
phi hop cac quy trinh ¢6 thé thdng nhét gitra cac bén cé lién quan.

15 Vatliéu vé co (kim loai khong cé tir tinh, vat ligu chiu llra, va cac chit vé co ran)

15.1 Chuin bj miu - L4y 18 kg (40 Ib) mau da duoc chudn bj tir 7.2, ray qua luéi hodc qua ray
6,3 mm (1/4 in.). Néu mAu khdng kho, thi vat liéu trén ray ho#c lwéi phai dugc rira ngay trén ray hodc
Iuéi bing déng nuéc chay aé ady cac hat bam dinh. Bdo quan phén vat liéu duéi ray 6,3 mm dé thyc
hién theo 15.3 va I1am khé néu can thiét.

15.2 Déi v&i phin vat lidu con lai trén ray — LAy ra cac hat khéng phai 12 thly tinh va xac dinh xem
chiing 1a kim loai tir tinh, kim loai khéng t(r tinh hodic cac vt liéu vé co khac hay khéng. Dém sé luong
cac hat ndy. Loai bd cac hat con lai trén ray va bdo quan phan con lai dé tinh tdng cac chét vé co. Tl
vat liéu thiy tinh con lai, nhat ra cac manh bj phli nhdn son hodc gidy bac hodc cac loai bao phi khac.
Gilr chung lai cho phép thir tiép theo xac dinh sy ¢6 mat clia cac kim loai ty do. Loai bd phan con lai
trén ray 6,3 mm.
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15.3 Sang phin kho lot qua ray 6,3 mm tir 15.1 qua ray 850 pm (No. 20). Bdo quan phénl lot qua ray
850 um dé thyc hién 15.7. Trai phan con lai trén ray 850 um lén bé& mat kho, sach duoc chiéu sang
bing it nhat 2150 Ix (200 fc) va quan sat bing kinh phéng dai 5X dé nhat ra cac hat khdng phai la thay
tinh. Loai bé cac hat bj hit vao nam cham va tAt.ca cac vét ligu hiru co. Can cac hat vd co con lai trén
ray va lwu lai khéi lwgng dé tinh tng chat vo co. Nhit ra va dém sé luvgng cac hat kim loai khdng ¢6 tir
tinh. Ngoai ra, tir vat liéu thiiy tinh con lai trén ray, nhét ra cac manh bj phti nhan son hoéc gidy bac
ho3c céc loai boc phit khc. Gir chiing lai cho phép thir tiép theo dé xac dinh sy co mét cla cac kim
loai tw do. Bao quan céc hat vd co con lai trén ray dé thye hién 15.4.

15.4 Can cac hat vé co tir 15.3. Néu khéi lwvong méu 16n hon 1 g, tach mau ra céac phan sao cho it
hon 1 g dwgc nung chay clng lic trong mét chén. Can bay 1an Iwong natri cacbonat (Na;CO;) bang
khéi lugng clia (cac) mAu. Tron 13n (cac) mAu véi lvgng natri cacbonat d& dinh va cho vao (cac) chén.
Tét nhit nén ding cac chén platin tuy nhién c6 mot sb kim loai s& lam hdng chén. C6 thé thay thé bang
cac chén st c6 nép. Gia nhiét hdn hop nay béing dau dbt Meker diing trong phong thtr nghiém va nung
chay trong 10 min tai mirc nhiét tdi da dat duoc.

15.4.1 Muyc dich clia qua trinh nung chay la @8 loai cac hat rd rang khéng phai la loai chiu Ira, do d6
tao thuén loi cho viéc kiém tra cac hat cdn lai trén rdy. Cac hat con lai sau khi nung chay co thé khong
nhét thiét Ia loai chiu Itra trong céc 16 ndu thiy tinh nhuwng phai dwoc danh gia riéng biét.

15.5 D3t chén da ngudi vao cbc thi loai 250 ml. Trung hoa vét li¢u nung chay béng axit clohydric 3 N
(HCI). Stc rira cac hat trong chén. Pha loang dung dich bing nwéc cét, gan va thai b chét long da
dung. Rira cin bing nwdc cit. Néu cé hién tong can 1am mé cac hat vt ligu, thi cho thém vai mililit
KOH dam d%c va lam ndng Ién dén hoa tan. Tiép tyc pha loang dung dich bing nwéc cit, gan, thai bo
phan nwéc da dung, va rira cdn bang nwéc. Stc rira cac hat vét liéu béing axeton va dé kho trong
khang khi.

15.6 Kiém tra cac hat con lai trén ray. Cac hat con lai khi dung kim thdm con nhé giot va cho thay
khéng bj thay @i trir treomng hop c6-thé gidm v& kich thwéc s& duec bdo quan dé kiém tra hang ngay
béng kinh hién vi thach hoc hodic thurc hién phép thir chudin v& nung chay thly tinh, hoéc thwe hién ca
hai cach trén. Céc hat vat liéu dang quan tam c6 thé duoc kiém tra theo cac phwong phép khac (vi dy,
nhiéu xa tia X, quang phéd phat xa, hodc héa hoc vi lvgng). Ghi lai s6 lwong cac hat.

15.6.1 Céc vat liéu nay cho thay cé tinh chiu Itra trong 16 n&u thiy tinh khi chung ton tai dang cac hat
c6 kich thwéc bing hodc Ién hon 250 pm: corundum, mulit, ziricon, cromit, spinen, silimanit, andaluzit,

kyanit, va caxiterit.

15.7 Can phan vat liéu 250 um lot qua ray tr 15.3. Néu khdi lwong m3u nay 1&n hon 450 g, lay mau
(.iai dién c6 khéi lwong 450 g; néu nhé hon 450 g thi st dung toan bd méu. Tach riéng cac hat vo co tir

thly tinh st dung chét 1dng dam déc cé khéi lugng riéng bang 2,65.
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15.7.1 Co thé chuan bj chat I6ng dam dic cé khéi lwgng riéng 13 2,65 bang cach cho tir tir etanol bién
tinh vao sym-tetrabrometan trong khi khuéy déu cho dén khi dung cu chim-ndi chuan do khéi lwong
riéng 2,65 khdng con ndi. Cé thé slr dung cac chét 1dng c6 khéi lvgng riéng bing 2,65,

15.8 Lép rap thiét bj phan tach béng céach trwot mot manh 100 mm éng nhyra vinyl cé dwdng kinh
khodng 15 mm trén than phéu loc lon. Lép hai kep loai vit nén dng cach nhau khoang 50 mm. Xoay
chat vit dwéi @& dong hoan toan éng va diéu chinh vit trén vira di ch3t dé dinh vi. Cho vira du chét
Idng dam d3c vao dé dat khoang nira dung tich clia thiét bi phan tach.

15.9 Cho mau ttr 15.7 va vira 0 lwgng chét Idng dam dic vao dén gin day thiét bj phan tach. Khudy
mAu theo chu ky, va @& vira a0 thoi gian gilra cac Ian khudy @& vat ligu phan tach. Bam béo la cac hat
nang trong éng c6 xu hudng tich tu 1én phia kep trén, déng kep trén lai, @&t cée thlr 100 ml dwéi dng,
mé kep dwéi, va xa cac hat vao cbc thlr. Déng kep dudi lai va mé kep trén nhw cli. Tiép tuc khudy
trong mudi 1n. Co thé cn phai I3p lai viéc loai bd cac hat gitra cac 1an khudy va sau 1an khudy cubi
cling. D& yén cho cac hat Iang xubng trong cbc thir, va gan bd chét 1dng dam dac con du vao thiét bi

phan tach.

15.10 Sau lan gan cudi cling vao thiét bj phan tach, pha loang chét 16ng dam d3c con lai trong cbe thir
bing axeton, d& yén cho céac hat lang xubng va gan chét Idng dam dic pha loang vao dia bay hoi.
(Xem 15.10.1) Rtva cac hat nang bang axeton, gan, va thai bé chat 1dng d6. D& cho cac hat niing khé
va dem can. Bdo quan vat liéu nay dé tinh tdng cac chét.vd co. Néu khéi lwgng cac hat nang 16n
hon 1 g, thi ray qua ray 250 pm va bdo quan céc hat néng trén ray 250 um dé thic hién 15.11. B4 bé
cac hat lot qua ray 250 pm.

15.10.1 Chét 1dng dam dac c6 chira thly tinh va cac hat nhe khac c6 thé dwoc bdo toan bing cach
loc chat Idng nay qua ph&u Buchner, st dung chan khéng va gidy loc nhanh. Chuyén chét 1dng d3 loc
vao binh chira @& bdo quan, binh ndy phai dwoc day nip dé 1am cham sy bay hoi clia cbn. Suc rira
céc hat con lai trén phin loc bing axeton dé loai bd chét 1dng dam dac cho thém vao. Chuyén chét Idng
dam dic pha loang vao binh bay hoi, va dé cho axeton bay hoi. Dinh ky cén tién hanh thlr khéi lwgng
riéng clia chét 1dng pha lodng bang dung cu chim-ndi chuén khéi Iegng riéng 2,65 (xem ASTM C729).
Khi chét 16ng vwrot qua khéi lwong riéng 2,65, tién hanh loc va chuyén vao binh dy trir a8 st dung lai.
D4 bd thiy tinh va cac hat nhe khac.

15.11 Tién hanh th& nghiém mau hat ning t» 15.10 theo dung quy trinh nhw néu tai 15.4 va 15.5
bang cach nung chay v&i natri cacbonat va phan hiy sy hgp nhat bang HCI 3 N. Néu ding chén platin
thi phai dam bao 13 tit ca cac kim loai da dwoc lay ra. Sau khi 1am khd, ray c4c hat qua ray 425 um va
250 pm. Céc hat van b& rdi khi ding kim thdm va cho thdy khéng bi thay déi trir trwong hop co thé
giam vé kich thuée sé duo'é coi la vat liéu c6 kha nang chiu Itra. Ghi lai sé lwong céc hat ¢6 kha nidng
chiu It¥a trén tirng ray. Theo 15.6 cac hat nay c6 thé duoc kiém tra tiép theo.
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15.12 Tinh toan

15.12.1 Tinh phan tram khdi lweng cac chat vo co I6n hon 6,3 mm (1/4 in.), W; (+ 6,3 mm), nhw sau:

100 W
W;(+ 6,3 mm) = __1_8_ 9

Trong d6 W la khéi Iwgng ciia chét vd co + 6,3 mm dugc bao quan tir 15.2.
15.12.2 Tinh phan tram khéi lwong cla cac chét vé co gilra cac ray 6,3 mm va 850 um (1/4 in. va
No. 20), W, (+ 850 um), nhw sau:

100 W,
18

W (+ 850 um) = (10)

Trong d6 W 13 khéi lwong chét vé co clia 6,3 mm — 850 um dwoc bdo quan tilr 15.3.

15.12.3 Tinh phan tram khéi lwong clia cac chét vd co' nhd hon 850 pm (No. 20), W (= 850 um), nhur sau:
100 W3

m(fssopm)= P (11)
Trong dé W; 13 khéi Iwong chét vé co — 850 um dwgc bao quan tir 15.10.
15.12.4 Tinh phan trim khéi lwgng cla téng cac chat hiru co, W, ,nhu sau:
W= W, (+ 6,3 mm) + W, (+ 850 pm) + W, (- 850 um) (12)

15.13 Phép thir xac dinh sw cé mét clia cac kim loai ty do — Tiép sau cac quy trinh tinh toan nhw
néu tai 15.12, thu gom cac hat vat liéu vé co tir 15.2, 15.3, 15.6 va 15.10 kém theo cac manh trang
thay tinh tir 15.3 va 15.4.

15.13.1 Quy trinh — Cho cac hat vé co vag 6ng 15 ml hodc éng thir khac cd kich thwdc phl hgp. Cho
vira dii dung dich 1 % cbn o-dinitrobenzen dén niva éng phii 1én cac hat trong tirng éng thir. Cho vao
tirng éng NaOH 0,5 N cho dén khi cac hat dugc ngdp hét (tao thanh hén hop 1:1). Treo lo Irng céc
éng thr trong nwée séi. Sy xuét hién mau tim chirng td sy ¢6 mét clia nhdm, kém, chi, kim loai thiéc,

hodc hop chét ctia chang.

CHU THICH 1:  Phép thir nay con c6 hiéu lyc ca khi cac kim loai nay c6 Iép oxit phit bé mat.

15.14 Phan tich héa hoc - Quy trinh nay khdng tach riéng hodc nhan dang cac chét vé co khong phai
la thiy tinh cé kich thwée nhd hon 850 um va cé khéi lugng riéng nhé hon 2,65. Néu nghi ngd cé loai
chét nay, thi phai ap dung cac phuwong phép vién dan tai Diéu 14.

16 D6 chum va d§ chéch
16.1 Phuwong phap nay chua xay dwng do chyum va dé chéch,
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17 Biéu dd

17.1 Biéu @b (xem Hinh 1) nhdm Iam r trinh ty phirc hop cla cac phép thir dwoc thyc hién phi hop
v6i cac diéu tir Diéu 7 dén Diéu 15.

7.1 LAy mau
7. Lay mAu dai dién 36 kg

7.2 Chia thanh hai m3u 18 kg
ap dung ASTM C702.

15. Véat liéu vb cor

Tao hinh nén va chia tv miu 18 kg
dén khi c6 m3u 454 g theo yéu cau

15.1 Tach méu thanh
céc phdn + va-6,3 mm

\ \
1/4
8. Phép thir chd _|9. Ham lugng ém[—— 9.1 Lam khé mdul .| 9.2 Tinh o,
néu cin ham lwgng 4m 1 1
15.3 Sang| [15.2 Céc hat
1 qua ray +6,3 mm.
‘ { * ‘ 850 pm | | Nhatrava
(#20) | |dém séhat
90 % mau [ 10. C& hat 11.Téngcac | | 12. vatlieu | | 13. Trén mau khéng phai
$& lot chét hivu co trtinh | [(Thay tinh bién mau 1a thay tinh
qua ray
1,18 mm ' 1 1
?
#16)7 10.1 Sang 11.1 Pheong | |[12.3 Thay tinh | | | 13.4 Thay tinH Py
qua by ray phap gian tiép min, c& hat min, ¢& hat RAn Phan
1052 Tinh 11.1.1 Nung <6mm <1,18 mm * 850 um. 850
phan tram aén 540 °C 12.3.1 Chia 13.4.1 Xac Trdiva st || =850 um.
+ 50 mm (2") (1000 °F). | [|m3u aén 100 g dinh téng dyng kinh || 15.7,
va - 106 um Duy tri trong 12.3.2 Thém ham lwgng phéng dai ] 1577,
8.2 Tim chét (#140) %h,6dngudi | |[250miHCIGN | | | sétFeOva [ | [5X dénnat|| 158,159,
16ng chay ra 11.1.2 Tinh 12.3.3 Dé Cr203 bing skbiiod | 8 ey
% tdng chét ngugi, loc, pha phép phan k?:.ngtpl;!él Téch chit
\ hiru co loding dén tich héa hoc uy tin lng 6am
vach mirc ap dung géc
8.3 Ap dyng Phrong 12.3.4 Phan ASTM C169
phap A hodc.B 11.2 Phwong phép tich theo
tryc tiép xac dinh ASTM D1068 +
cacbon hiru cor 12.3.5 Tinh 15.4,15.4.4, 155, 156,
phan tram sét 15.6.1 Can, nung chay
v&i Na2COs, trung hoa,
12.2 Thiy tinh thé, rira, gan, va Iérg khd,
c& hat> 6 mm ol nhén dang va dem cac
12.2.1 Cho nam cham 13.3 Thuy tinh th, hat khé?\g hda tan
: c& hat> 1,18 mm
qua vat lidu va can N
12.2.2 Tinh % 13.2.1 Trdi mau va i
vat liéu tir tinh lht?:?itnﬁrﬁz 14. Phan tich
13.2.2 Tinh phan trdm 1'l°? -?g:‘o |15'12 Tinh todn I
thiy tinh mau ASTM C169

Hinh 1 — Biéu db thir nghiém don gian héa
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