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TIEUCHUAN QUOC GI1A TCVN 11833:2017

Thach cao phospho diing dé& san xuét xi mang

Phosphogypsurmn for cement production

1 Pham vi dp dyng

Tiéu chuén ndy &p dung cho thach cao phospho tai ché tir ba thai clia qu trinh san xuét acid trihydro
tetraoxophosphat (HsPO,), dung lam phu gia didu chinh theri gian dong két cho xi méng.

2 Tailigu vién dén

Céc 1ai ligu vién din sau 12 cin thiét khi 4p dyng tiéu chudn ndy. Béi véi céc tai ligu vién din ghi nim
céng bb thi 4p dung ban dugc néu. BSi véi cac tai lidu vién din khdng ghl nam cdng b thi 4p dung
phién ban méi nhit, bao gdm c3 ban stra ddi, bd sung (néu cb).

TCVN 141:2008 Xi méng - Phuong phép phén tich hod hoc;

TCVN 3121-3:2003 Vira xdy dimg — Phuong phép thir — Phan 3 Xéc dinh d§ ity déng cla vira tuoi
(phuong phép ban dén);

TCVN 5438 Xi méng - Thuét nglr va dinh nghla;

TCVN 6016:2011 (SO §79:2009) Xi méng — Phuong phép the— Xéc dinh cudng do;

TCVN 6017:2015 (ISO 9597:2008) Xi mdng - Phuwong phép thlr — Xéc dinh thoi gian dong két va db
én djnh thé tich;

TCVN 7024:2013 Clanhke xi méng podc lang;

TCVN 8654:2011 Thach cao va san phdm thach cao — Phuong phép xéc dinh ham lugng nubc lign két
va ham lugmg sunfua trioxit tbng sé;

TCVN 8828:2011 Phy gia héa hgc cho bé téng;
TCVN 9339:2012 Bé t6ng va vlra xay dyng - Phuong phép xéc dinh pH bdng méy do pH;
TCVN 9807:2013 Thach cao ding dé san xuét xi mang.

3 Thuét ngir, dinh nghia

Trong tiéu chudn nay st dung cédc thudt nglr, dinh nghia theo TCVN 5438, TCVN 9807:2013 va cac
thuat ngl, dinh nghfa sau:
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Thach cao phospho (Phosphogypsum)

San pham tai ché tir ba thai qua trinh san xuét acid trihydro tetraoxophosphat (HaPO,).
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3.2

Xi miang déi chirng (Control cement)

Xi méng dwoc ché tao bang cach nghién min clanhke xi mang pode lang véi lkong can thiét thach cao
tw nhién,

3.3

Xi mang thi nghiém (Test cement)

Xi mang duoc ché tao bing cich nghidn min clanhke xi méing podc Iang véi lvong can thiét thach cao
phospha.

4 Yéu ciu ki thuat
4.1 Chi tiéu k¢ thuit cia thach cao phospho

Thach cao phospho dung lam phuy gia di&u chinh thdi gian déng két cho xi mang phai thda man céc chi
tidu k¥ thuét néu & Bang 1.

Bang 1 - Yéu ciu ky thujt adi v&i thach cao phospho

~ Tén chi tiéu Mdrc
1. Ham lwgng CaS0..2H,0, %, khong nhd hon 75
2. Ham lwrgng phospho pentoxide hda tan (P25 nae an): %,
khéng 1én hon 0,1
3. Ham lwong phospho pentoxide tdng (P20swng), %,
khéng Ién hon 0,7
4. Ham lwong fluoride tan trong nU&c (Fpeatan), %, khbng 0,02
Ién hon
5. Ham lwong fluoride tdng (F ), %, khdng Ién hon 0,6
6. pH, khang nhd hon 6,0
7.064m, % O Yéu clu cdng bé
8. Chi sé hoat d6 phéng xa an toan (l), khéng Ién hon 1

®y&u ciu vé a9 4m theo thoa thuan gitva bén mua va bén ban.

4.2 Chli tiéu vé thir nghiém thach cao phospho trong xi ming

Thach cao phospho ngoai théa méan cac yéu cAu trong Bang 1 con can phdi théa man céc yéu chu co
ly khi dwra vao xi m3ng néu & Bang 2.
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Bang 2 -Yéu cdu thir nghiém trong xi méng clia thach cao phospho

Tén chi tiéu Mic
1. Mirc t3ng lrong nuwéce tiéu chudn so véi xi ming d8i ching,
%, nhd hon 1
2. Chénh léch thai gian két thic dong két so v&i xi ming dbi
chirng, h, nhd hon & 2

3. D% 8n dinh thé tich thi theo khudn Le Chatelier ™

Khéng abi so véi miu abi chieng

4. Mirc gidm curdng d9 nén so vé&i xi mang abi chirng, %
khong 1&n hon

- 3 ngay + 45 min 5
-28ngayt8h 5
5. Mrc gidm @8 Iweu ddng clia vi¥a xi m3ng so v&i xi mang b

chikng, %, nhd hon 5

6. Mirc an mon cét thép so véi i ming dbi chimg

Knhong thay ddi dang dwidng cong
dién thé - thdi gian

7. Tinh twong thich gilra xi méing va phuy gia gidm nwéc, so véi
xi méng @i ching

- M{rc gidm d9 leu ddng clia hd xi miing sau trdn, % , khéng
Ién hon
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- Mc ting tén thit 40 Juu d9ng ctia hd xi ming sau 60 min,
%, khong ién hon

cac tieu chudin v& xi mang hién hanh.

1) The gian két thic dong két, 9 &n dinh thé tich ciia mAu xi mang thi nghiém phdi ddm bdo thda main theo

5 Phwong phap thir
5.1 Ldy miu va chudn b] miu thir
5.1.1 LAy mau thv

5.1.1.1 LAy mAu thach cao phospho theo Didu 6.1 trong TCVN 9807:2013.

5.1.1.2 LAy mu clanhke xi mang podc 1ang cb chét legng khéng thép hon loai Cec 40 theo TCUN
7024:2013. Khéi lvgng a dé& ché tao mAu xi mang dbi chirng va mAu xi méng thi nghiém.

5.1.1.3 LAy miu thach cao thién nhién c6 chét lwgng khdng thp hon loai G, 80 theo TCVN 9807:2013.
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5.1.2 Chuén b] miu thiv

5.1.2.1 X4c dinh ham Iwgng sulfur trioxide (SOy) trong thach cao thién nhién va thach cao phospho
theo TCVN 8654:2011.

5.1.22 Xac dinh ham lugng sulfur trioxide (SOj) trong clanhke xi mang podc lang theo
TCVN 141:2008.

5.1.2.3 Ché tao 10 kg xi mang déi chirng bang may nghién thi nghiém tlr clanhke xi mang podc lang va
thach cao thién nhién, @3m bao ham lwgng SO, trong xi mang tir 2,0 ¢&n 2,5 % theo khéi lugng, ty
dién (3500 £ 100) cm?g.

5.1.2.4 Ché tao 10 kg xi méng thi nghiém biing may nghi&n thi nghiém tir clanhke xi mang poéc ldng va
thach cao phospho trong cling didu kién nhr khi ché tao xi mang @&i chirng d& dam bao ty dién va ham
legng SO trong mAu xi mang thi nghiém twong dwong mau xi mang @bi chirng. Sai léch ham iwong
S0, clia m&u xi mang thi nghiém va mau xi mdng @&i ching khéng vuet qué 0,2 %.

5.2 Xac dinh céc chi tiéu k¥ thudt ctia thach cao phospho

5.2.1 Ham lweong CaS0,.2H,0

Xac dinh theo 6.3 TCVN 9807:2013.

5.2.2 Ham lwgng phospho pentoxide (P:0;) va fluoride (F)
Xac dinh theo Phy luc A.

5.2.3 D9 pH

Mé&u thach cao phospho duqc chun bj theo 6.2 TCVN 9339:2012;
Tién hanh do theo Didu 7 trong TCVN 9339:2012;

Gia trj pH clia thach cao phospho tinh bing trung binh cng két qua do clia hai thi nghiém tién hanh
song song ctia cling mét mAu, Iy chinh xac t&i 0,01 don vj pH.

5.2.4 DY &m

Xac dinh theo TCVN 9807:2013

5.2.5 Hoat ¢ phéng xa

Xac djnh theo Phy lyc D

5.3 X4c djnh cac chi tiéu v8 thir nghiém trong xi mang
5.3.1 Lwgng nwére tiéu chudn

Xac dinh theo TCVN 6017:2015 (ISO 9597:2008)

Mcre ting leong nuwée tidu chuldn so véi xi mang déi chirng AN, tinh bing phan trim (%), theo céng thirc:

AN = Ny, - Nec (1)
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trong d6:

AN: Mirc ting lwgng nwde tiéu chudn so véi xi mang dbi chirng, tinh bing phan tram (%),
Ne: Nwde tiéu chuln clia xi m3ng thi nghiém, tinh bdng phan trdm (%);
Nae: Nwére tiéu chuén clia xi mang déi chirng, tinh béng phan trdm (%).
5.3.2 Thoi gian d8ng két
Xac dinh theo TCVN 6017:2015 (ISO 9597:2008);
Tinh chénh l&ch thit gian két thiic ddng két so véi xi mang adi chieng ATy, h, theo céng thire:
ATy = [Tin - Tac )
trong 46:
4T, Chénh lach thai gian két thic déng két so véi xi mang ddi chieng, tinh bding gi¢ (h);
Te: Thori gian két thic ddng két clia xi mang thi nghiém, tinh bang gir (h);
Teec: Thoi gian két thic ddng két clia xi mang ddi chirng, tinh bang gir (h).
5.3.3 B én djnh thé tich
Xac dinh theo TCVN 6017:2015 (1SO 9587:2008).
6.3.4 Cwéng 4§ nén
X4c dinh theo TCVN 6016:2011 (1SO 679:2008);
Tinh mérc gidm cwdng @6 nén so voi xi mang déi chirng Lg, tinh bdng phn trdm (%), theo cdng thirc:

Rdae—Rtn

e = x 100 &

trong dé:

Lr : Mirc gidm curdng dd so véi xi ming ddi chimg, tinh bang phan tréim (%);

Ru: Crdng @6 nén clia xi mang thi nghiém, tinh bAng Mega Pascal (MPa);

Ra: Crrng d6 nén clia xi mang déi chirng, tinh bdng Mega Pascal (MPa).

5.3.5 Do lwvu ddng clta vira xl ming

Chudn bj vlra theo TCVN 6016:2011 (ISO 679:2009);

Xac dinh theo TCVN 3121-3:2003;

Tinh mirc gidm @d lwu @dng clia vira xi mang Lev, tinh bing phin trdim (%), theo cdng thirc:

Fdc—Pm

v = Fac

x 100 4

trong d6:
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Ly Mcrc gidm 88 [wu ddng clia vira xi mang thi nghiém so véi xi mang déi chieng, tinh bing phan tram (%);

Fe: DO Ieu @dng clia vira xi mang thi nghiém, tinh bing milimét (mm);
Fec: D& lu @dng cla vira xi ming dbi chirng, tinh bdng milimét (mm).
5.3.6 An mon cét thép

Xéc dinh theo Phy luc B.

5.3.7 Tinh twong thich gifra xi méng va phy gia glam nwée

Xac dinh theo Phy lyc C.

Bidu thj két qua nhu sau:

5.3.7.1 Mirc gidm @6 lwu ddng sau trén cla hd xi mang thi nghiém so véi xi méng @bi chirng Lf, tinh
bang phan tram (%), theo cbng thirc:

Fdc-Fu
= 5
Lf e X 100 (5)

trong d6:

Le Mlrc gidm dd Iwu ddng sau tron cla hd xi miéng thi nghiém so véi xi ming @i chirng, tinh béng
phan trém (%);

Fun: D0 Ieu adng sau trdn clia hd xi mang thi nghiém, tinh bang milimét (mm);
Fac: DO Iteu ddng sau trdn clia hd xi mang déi chirng, tinh bang milimét (mm).

5.3.7.2 Mrc ting t8n that @6 leu ddng sau 60 min clia hd xi mang thi nghiém so véi xi mang déi chimg
AF, tinh bang phAn tram (%), tinh theo cdng thire:

AF = FLtn — Fldc (6)
trong dé:

AF: Tang tBn that g8 lwu ddng sau 60 min cia hd xi mang thi nghiém so v&i xi mang @bi chirng, tinh
béng phan tram (%);

FLy: T8n thét @5 lru ddng sau 60 min ciia hd xi ming thi nghiém, tinh bing phan tram (%);

FLec: Tén thét 46 lvu ddng sau 60 min clia hd xi mang dbi chirng, tinh bang phén trdm (%).

6. Van chuyén va bao quan

6.1 Thach cao phospho khi xuat xudng phai cé phiéu chét lveng kém theo véi cac ndi dung sau:
- Loai va ngudn gbc thach cao phospho;

- Tén va dja chl co s& cung cép;

- Gia tri cac murc chi tiéu chit lwgng theo Didu 4 cla tiéu chuln nay;

10
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- 86 hiéu 16 san xuét;

- Ngay, thang, nam xuét xwdng.

6.2 Khi v&n chuydn thach cao phospho phai tranh n cac tap chét, cac dj vat cb hai va phai c6 bién
phap che chén @& tranh mua va &m wét.

11
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Phy luc A

(quy dinh)

Xac dinh ham lwgng mudi phosphat quy ddi ra phospho pentoxide (P20s)
va ham lwgng flouride (F) ctia thach cao phospho

A.1 Pham vi ap dung

Phuy luc nay quy dinh phwong phap xac dinh ham luong mubi phosphat quy @i ra phospho pentoxide
(P,0s) va fluoride (F") ctia thach cao phospho.

A.2 Dung cy, thiét bj

Céc dyng cy thly tinh théng thiedng dung trong phong thi nghiém va

A.2.1 Can phan tich, c6 89 chinh x4c 0,0001 g.

A.2.2 Can ky thujt, c6 66 chinh xac 0,001 g.

A.2.3 Th sy, c6 bd phan didu khién va khéng ché nhiét a4 aén (300 + 5) °C.
A.2.4 Ld nung, c6 bd phan didu khién va khéng ché nhiét o dén (950 + 50) °C.

A.2.5 Pipet paster c4c loai: 100 pL; 200 uL; 1000 L.
A.2.6 Mang lgc 0,45 um va céc xylanh dé loc mau.

A.2.7 May do mau UV-VIS (quang phd hip thy phén tir): C6 kha naing lam viéc tai burdrc song 725 nm
5 chinh x4c do budc séng hoat ddng [a + 1 nm hodc thap hon, dai hép thu tir 0,1 dén 1,0; hién thi vé 46
hép thu £ 1 % hodc thép hon.

A.2.8 Thiét bj dién di mao quan: M9 hinh thiét bj dién di mao quan dwoc md ta trong Hinh A1,
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Xir ty sb du

BS phan Glu nhiét

-Dung dich ém

Hinh A1 - M8 hinh thiét bj dién di mao quin
CHU DAN:
Hé d8m : L- Histidin/Mes (pH = 6,0);
Mao qudn silica v6i tdng chidu dai: 50 cm, chidu dai higu dyng 12 40 cm, dudng kinh mao quan: 50 pm;
Bom mau: theo phurong phap thily ddng lyec hoc kidu xiphdng & 89 cao 20 cm trong 60 s;
Thé dign di: -17 kV.
A.3 Quy dinh chung

A.3.1 Nwéc ding trong qua trinh phén tich theo TCVN 4851 (ISO 3696) hodic nuwéc c6 dd tinh khiét
twrong dwong (sau day goi la “nwdc”).

A.3.2 Hoa chit ding trong phdn tich cé 34 tinh khiét khong thdp hon “tinh khiét phan tich* (TKPT).

A.3.3 Hba chit pha logng dugc bidu thj theo ty Ié thé tich. Vi dy HCI (1 + 1) 1a dung dich gém 1 thé
tich HCl dam d&c véi 1 thé tich nude.

A.3.4 Chi tieu phan tich duoc tién hanh song song trén hai lvgng can clia mau thir va mét thi nghiém
tréng (bao gdm céc lwong thubc thir nhw @4 néu trong tiéu chudn, nhung khéng c6 miu thir) & hiéu
chinh két qua.

Chénh léch (tinh theo gia trj tuyét adi) gitra hai két qua x&c dinh song song khdng duoc viegt gidi han
cho phép, néu virot gidi han cho phép phai tién hanh phan tich lai.

Viéc xdy dyng lai 46 thj chudn (néu cb) duqgc tidn hanh dinh ky theo khuyén céo clia nha sdn xuét
thiét bj theo cach 1am néu trong tiéu chuln.

13
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A.4 Héa chit, thube thiy

A.4.1 Dung djch natri hydroxde (NaOH) tiéu chun 1 N: pha tir éng fixanal.

A.4.2 Dung dich H,SO, tiéu chudn (10,6t 0,1) N: hoa tan 300 mL H,SO, dam dac trong 600 mL

nuée, 1am ngudi dén nhigt dd phong,dinh mrc thanh 1 L. Chudn hoa ndng @b bing dung dich NaOH 1 N
tiéu chuln treéc khi si dung.

A.4.3 Dung dijch amonl molybdat 2,5 %: Hod tan 25 g ammoni molybdate tetrahydrate
(NHQ)sM0;024.4H,0 vao khodng 250 mL nuéc Am va chuydn vao cbe dung tich 1 L 64 ¢6 chira sdn
500 mL dung dich H;SO, 10,6 N. Khudy ky. D& ngudi rdi pha loding bing nwéc dén thé tich 1 L, bdo
quan trong chai thiy tinh.

A.4.4 Acid ascobic: sir dung dang bdt min d& hoa tan.

A.4.5 Dung djch HCI tidu chudn, ndng 49 (6,5% 0,1) N: pha lodng 540 mL dung dich HCI dam déc
bing nuwéc dén thé tich 1 L. Chuin hoa lai bing dung dich NaOH 1 N tidu chudn trrée khi st dung.
A.4.6 Natri fluoride (NaF) tinh khiét.

A.4.7 Dung djch phosphat géc: Hoa tan 0,1917 KH,PO, khan nuéc va dinh mirc thanh 1 L.

- Chuan bj dung dich fluoride (F) gé¢c 0,01 M: Can chinh xac khodng (21 £ 0,1) mg chét chuén natri

fluoride (NaF) trén cAn phan tich, hoa tan bing nwéc trong cée dung tich 50 mL va chuyén vao binh
dinh mirc 50 mL, thém nuée dén vach mire, lc k§.

- 2- (N-morpholino) ethanesulfonic (MES) (Merck, ham lugng 2 99 %)

- L-Histidin {CgHaN;0z), (Fluka, ham lwgng 99,5 %)

A.5 Chuén bj miu tht

Trén ddu m3u, ding phwong phap chia tw 14y khodng 100 g, dung cbi chay d8ng nghidn nhd mau &én
lot hét qua sang 0,25 mm. Rut gon mAu bing phwong phép chia tu 14y khodng 50 g va nghién mau dén
lot hét qua sang 0,1 mm. Tiép tuc dung phwrong phép chia tu 8 14y khodng 12 g dén 15 g mau nghién
min trén cbi ma ndo aén c& hat Iot qua sang 0,063 mm ding 1am mAu phan tich héa hoc. Legng miu
cdn lai bdo quan trong lo (tdi) kin lam mau luu.

MAu ding a8 phan tich héa hoc dugc sdy & nhiét dd (45 + 5) °C dén khéi lwgng khdng &8i, 1am ngudi
trong binh hit m dén nhiét G4 phong trwde khi tién hanh can dé thir nghiém.

A.6 Phwong phap xac dinh ham lwgng phospho pentoxide (P20s)

A.6.1 Nguyén tic

O nhiét d8 cao, trong mdi tréng acid cac dang clia phosphat dugc chuyén vé dang orthophosphat va
phadn (ng v6i amoni molybdate @& tao ra phirc molybdophosphoric, khir phirc nay béng acid ascorbic

14
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sang dang mau xanh cé cyc dai hdp thy & bieée séng A = 725 nm, cwrérng d mau cla phirc ty 1@ voi
lwgng phosphat cé trong dung dich.

A.6.2 Céch tidn hanh

- Xay dung duwdng chuln:

Chuén bj c4c dung dich c6 ham lugng P,0; tir 0 ¢én 0,5 %: Cho vao c4c binh dinh mirc dung tich
250 mL 13n lwot cac thé tich dung dich phét phat Iam viéc tiéu chudn, cho tiép 25 mL HCI 6,5 N. Cho
nwéc dén vach mire, I ddu.

Chuén bj mau tréng: LAy mét binh dinh murc dung tich 250 mL khéc, cho vao 25 mL dung dich acid HCI
6,5 N, cho nwéc dén vach mire, lic ddu.

Do/ so mau céc dung dich (cé hiéu chinh bang mu tring) theo th(r tw tir A.6.2.1.238n A.6.2.1.3

Tlr ham lugng phospho pentoxide (P,0s) ¢6 trong méi binh va tri s6 36 hip thy quang twong {rng xay
dyng @b thj chuln.
- Phan tich mAu: Tuy thydc vao myc dich phan tich, Iiya chon tién hanh theo mét trong cac c4ch sau:

A.6.2.1 Xac djnh P,0; tdng

A.6.2.1.1 Can khodng 0,5 g m#u phan tich héa hoc (A.5), chinh x&c &&n 0,0001 g vao cbc dung tich
250 mL, 1am &m béng 10 mL nudrc, thém 25 mL dung dich HCI 6,5 N, dun sb6i nhe dung dda thly tinh
dam tan cac hat den. Loc dung dich khi cdn néng qua gidy loc bing trung vao binh dinh mrc dung tich
250 mL, rra cbc, gidy loc va phin silic khdng tan bing nwéc néng dén hét acid (thir bing gidy pH). D&
ngudi dung dich loc dén nhiét d phdng rdi thém nuwdc dén vach mire, Iic ddu.

A.6.2.1.2 Dung pipet 1y 50 mL dung dijch loc thu dwgc vao cdc dung tich 250 mL, thém tiép 5 mL dung
dich amonimolipdat 2,5 % va 0,1 g acid ascobic bét mijn. Khudy ky dé hda tan hét lugng acid ascobic.
Day cbe bang nép kinh-@dng hd va dun dung dich dén sdi trén bép dién. M& nép kinh va dun sdi thém
khoang (1,5 0,5) min.

D& ngudi dung dich dén nhiét dd phong rdi chuyén vao binh dinh mirc dung tich 250 mL, thém nuwéc
dén vach mire, tc ddu.

A.6.2.1.3 Do 8 hip thy quang clia dung dich tai brée séng 725 nm, dung dich so sénh 1a m3u tréng.

A.8.2.1.4 Tir gid tri 34 hap thy quang do dugc, dya vao dd thj chuln tim dugc ham lwgng phospho
pentoxide co trong binh.

A.6.2.2 Xac dinh P,0; hoa tan
A 6.2.2.1 Can khodng 1,0 g miu phan tich héa hoc (A 5), chinh x&c dén 0,0001 g, vao cbe dung tich
250 mL, thém nuédc @én thé tich khodng 50 mL, dun séi nhe khodng 2 min. Trong qua trinh dun, ding

15
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dia thiy tinh ddm tan cac hat den. Loc dung dich khi ¢on néng qua gidy loc bdng trung vao binh dinh
mirc dung tich 250 mL, rira cbe va gidy loc va phan silic khdng tan bdng nuéc néng dén thé tich
khodng 100 mL. D& ngudi dung dich loc dén nhiét @ phong rdi thém nwdc dén vach mirc, tic adu.

A.6.2.2.2 Tién hanh do/so mau @& xac dinh ham lweng phospho pentoxide (c6 hiéu chinh bing miu
tréng) theo thir ty tlr A.6.2.1.2 48N A.6.2.1.4

A.6.3 Biéu thj két qua

Ham lwgng phospho pentoxide, tinh bing phan trim (%), theo cdng thirc:

P,0,=Zix100 (A1)
m,

0
trong d6:
m; 14 lwgng phospho pentoxide tim dugc trén db thi chuén, tinh b&ng gam (g);
mo 13 khéi Irong mAu trrong (rng véi thé tich miu 14y a8 phan tich, tinh bing gam (g);

Chénh I&ch (tinh theo gia trj tuyét dbi) gitra hai két qua xac djnh song song khdng Ién hon 0,01 %.

A.7 Phwong phap xac djnh ham lwong fluoride (F)
A.7.1 Nguyén tic

Sau khi hda tan a8 chuyén legng F- vao dung dich, st dung kj thuét dién di mao quén (CE) ¢ tach
fluoride (F") theo nguyén tic sau:

Trong dung dich chét dién giadi (cé chit dém pH), dwéi tac dyng clia mét dién trrdng E xac dinh (dugc
sinh ra b&i dién thé V a4t vao hai ddu mao quan), fluoride (F) dwec tach khdi cac ion cling c6 mit
trong dung dich b&i téc @4 di chuydn khac biét duge hinh thanh tir tinh chit cla dong dién di thdm théu
(EOF) v¢i dign tich va kich thuéc déc trung.

Binh tinh fluoride (F) dya trén thai gian di chuyén clia céc ion tir khi bom mau dén khi xuét hién tin
hiéu cwe dai.

Viéc dinh lwgng fluoride (F) da trén dién tich pic (peak) twong (rng, dién tich pic sé ty 1& v&i ndng dd
ion ¢6 trong dung djch (trong khodng tuyén tinh).

©6i v&i miu thach cao phospho, dinh Iwgng fluoride (F) biing phurong phap thém chuln trong khodng
tuyén tinh clia duwdng chuln,

A.7.2 Cach tidn hanh

- Xay dyng dudng chuln:
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Chuan bj cac dung djch c6 ndng dd fluoride (F) tir (5.10°— 10*) M: Thém vao cac binh djnh mdc dung
tich 250 mL In lwgt c&c thé tich dung dich fluoride (F) gbc, thém nudc d&n vach murc, lic déu.

Tién hanh c4c bwdc theo thir ty tir A.7.2.1.2 @én A.7.2.1.4.

Tl ndng @ fluoride (F) c6 trong mbi dung dich va dién tich pic twong (rng x4y dyng dd thj chuén,
- Phén tich mau: Tuy thude vao myc dich phan tich, la chon tién hanh theo mét trong cdc céch sau

A.7.2.1 Xac djnh fluoride (F) tdng

A.7.2.1.1 Can khodng 1 g m&u phéan tich hda hgc (A.5), chinh xac dén 0,0001 g vao céc polyethylen
chiu nhiét, dung tich 250 mL, thém 15 mL nwéc, thém tiép 3 mL dung dich H,SO, dam déc, day cée
bing ndp kinh ddng hd rdi dun séi nhe khoang 2 min.

Trong qué trinh dun, ding diia polyethylen dam tan cac hat den: Lam ngudi dung dich dén nhiét 4
phong rdi chuyén vao binh dinh mire dung tich 250 mL, thém nwéc dén vach, lc ddu.

Loc hén hep qua phéu loc (khd) vao binh tam giac (khd), thu dugre dung dich A. St dyng dung dich B
la dung djch dugc pha loding tir dung dich A véi hé sé pha lodng (a) phi hgp d8 x4c dinh ham lwgng
fluoride (F') theo phurong phap dién di mao quan.

A.7.2.1.2 Loc dung djch qua mang lgc 45 ym.

A.7.2.1.3 Bom mét phn dung dich d4 dugc pha lo&ing vao phia dAu clia mao quén (ddi dién detector —
xem Hinh A1). Sau khi bom, fluoride (F) trong dung dich s& dwgc phén tach khdi cac hgp phan mang
dién khdc trén co s& tée a8 di chuyén khac nhau trong dién tredng (sinh ra do thé &p vao 2 dién cyc &
2 dung dich d&m), dwge phat hién bing detector & phan cubi mao quan.

A.7.2.1.4 Xéc dinh dién tich pic ddc tnrng cda fluoride (F)
A.7.2.1.5 LAy chinh xac mét ph3n khac clia dung dich B, thém chinh xéc mét lwong dung dich fluoride

(F) tiéu chudn lam viéc, thu dugc dung dich C sac cho ndng d6 fluoride (F) trong dung dich C cb gia
trj tadng 1&n mét lwgng 1a AC.

A.7.2.1.6 Tién hanh cac bwdc theo thr tr tir A.7.2.1.2 44n A7.2.1.4.

A.7.2.2 Xac djnh fluoride (F) héa tan

A.7.2.2.1 Can khodng 3 g mau phan tich hda hgc (A.5), chinh xac dén 0,0001 g vao cdc polyethylen
chiu nhiét, dung tich 250 mL, thém 40 mL nwéc, ddy cbe blng ndp kinh ddng hd rdi dun sdi nhe
khodng 2 min. Trong qué trinh dun, dung dGa polyethylen d&m tan cac hat den. Lam ngudi dung dich
rdi chuyén vao binh dinh mdrc dung tich 250 mL, thém nwéc dén vach, ldc déu.

Loc hén hgp qua phéu loc (khd) vao binh tam gidc (khd), thu dwge dung dich D. St dyng dung dich E
la dung dich dugc pha loang tir dung dich D vé&i hé sé pha lodng (a) phu hop d& xac dinh ham lweng
fluoride (F’) theo phwong phép dién di mao quan.
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A.7.2.2.2.Tién hanh cac bwdc theo thir ty tir A.7.2.1.2 8én A.7.2.1.6, trong d0 tai A.7.2.1.5 thi s dung
dung dich E (thay cho dung dich B) va thém chinh xac mét lvong dung dich fluoride (F) tiéu chudn 1am
vigc dé thu duroe dung dich G véi ndng @6 fluoride (F) 84 dugc tang thém lén.

A.7.3 Bidu thj két qua

Ham lwong fluoride (F7), tinh bing phin tram (%), theo cang thirc:

Fro=20Sxa8 % w Y x 100 (A2)
AS m

trong 46:
AC 14 ndng @6 chuln fluoride (F) @4 duoc ting thém, tinh bang mol trén lit (mol/L);
S Ia dién tich pic @%c trung clia F khi phén tich dung dich pha loang, tinh bing centimét vudng (cm?);

A4S 1a chénh |éch giCra dién tich pic (d3c tnrng ctia fluoride (FY)) thu dwgre khi phéan tich dung dich pha lodng
va dién tich plc (d3ic tneng cla fluoride (F7)) thu dwgce khi phan tich dung dich pha lo&ng a3 th&m chuén,
tinh bang centimét vudng (cm?);

a la hé sé pha loang;

18,99 | phén t&r gam cda fluoride F, tinh bAng gam trén mol (g/mol);

V 1a thé tich dinh mre dung dich sau khi hda tan mau, tinh bing mililit (mL) ;

m 14 khéi lvgng miu I4y a& phén tich, tinh bing gam (g).
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Phylyc B
(quy dinh)

Phwong phap thi nghiém nhanh d&n mon cét thép
(Phwong phap vira twoi)

B.1 Nguyén tic

Thi nghiém nhanh &n mon cbt thép dyra trén co s& do phan cyc anét dién cwc dwong cbt thép dat
trong vira twoi, khi d&t mét dong ngoai | tinh, sau dé vé& dwdng cong dién thé — thdi gian. T dang
dwéng cong dién thé - thei gian, cb thd két luan cbét thép cé kha niing bj #n mon hay khéng.

B.2 Dyng cy, thiét bj

- May bién 4p hiing sé (Potentiometer): Thiét b do &n mén cét thép chuyén dung phi hgp véi yéu
cAu clia tiéu chudn nay, hoic may bién dién &p hing sé (dwa ra ddng dién trong pham vi (0 — 2000) pA,
{0 - 2) V, d% chinh xac 1 %),

- Dién cye calomen;

- Ddng hd do thei gian;

- Day dén dién: 16i ddng vd nhya,

- Son cach didn (parafin, nhya thdng);

- Khuén thi nghigm: khudn nhira di ddng cd 4y, kich thrdc (40 x 100 x 150) mm.

B.3 Quy trinh thi nghjém

B.3.1 Ché tao dién circ cét thép

Gia cdng thanh cdt thép tron tron diing trong xay dirng thanh mAu thlr cé dwdmg kinh 8 mm, chiéu dai 100
mm, tri s6 cho phép I&n nhét clia d& nhdm b& mit, bing 1,6 um, diing x3ng, ethanol, aceton I2n Iwet loai bd

déu m&, han vao mét diu clia mau thir mét doan day dn dai (130 - 150) mm, sau d6 ding aceton dé loai
b triét d& thuéc han, hai dAu thanh cét thép quét - nhing vét liéu son céch dién nhya théng (parafin) néng
chay, chira doan gira can lai dai 80 mm, tinh dién tich bd mat clia né. Cét thép qua x Iy bdo quan trong
@b dyng khd réo dé chudn bj s dung, m&i t& miu thir cé 6 thanh.

B.3.2 Ché tao viva xi mang cat

Khi khéng cé yéu chu d3c biét nao, lira chon ty & nudc/xi mang bing 0,5, ty & xi mang/cat 1:2 & ché
tao vira, nuére 1a loai nuwdc cit, cat phl hgp véi cat sir dung trong tiéu chuln TCVN 6016:2011. Quy
trinh trdn dwee tién hanh trdn khd 1 min va trén wét 3 min.
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B.3.3 Cho v(ra va dién circ vao khuén

R6t vira da chuln bj xong vao khudn, d4u tién rét mot nlea (chidu day khoang 20 mm). Sau §6 kiém tra
2 thanh dién cyc cbt thép néu khang cb dAu hiéu i sét thi a3t song song 1én trén bé mat vira, khodng

cach 40 mm, kéo day din ra, sau @6 @8 vira 1én trén va xoa phdng mit vira, g6 nhe thanh bén cla
khudn dé vira Ién chit.

B.3.4 Két ndi thiét bj thi nghigm

N&i céc trang thiét bj thi nghiém theo nhir B.1, l4y mét thanh cét thép goi 1a cye duong néi véi 18 nbi
day “nghién ciru” va 18 “ky hiéu **, thanh con i |a cyrc &m (¢ dién cyc phy tro) nbi vao 18 néi day
“phy trg” clia may, sau 66 cho diu dwdi clia thanh dién cyc calomen nhdm vao vj tri chinh gilra cda
dién cye dwong cbt thép rdi cho tiép xtc voi bd mat clia vira tuoi va vudng géc véi bé mat viva.

Day din cla dién ciec calomen ndi vao 18 ndi day "tham chiéu” ctia mdy. Trong mét sé céc thiét bj do
@6 an mon cét thép hién dai, hosic may bién dong/m4y bién dién 4p hiing sb, thi day dén cua dién cyc
vao 13 day din da day (b6 chiim), thi chi cAn theo quy dinh 14n It néi ba kep day vao cét thép dién
circ dwong, cbt thép dién circ 4m va dién cyee calomen 1A dugre.

- . e -

CHU DAN:

1. Thiét bj do &n mon cbt thép hozic may bién dién 4p/may bién dong héng sé;
2. Khuon nhyra cieng;

3. Bign cyc calomen,;

4. Vira cat tuoi;

5. Dién cyc am cbt thép;

6. Bién cyre duong cbt thép

Hinh B.1 - So @b thiét bj do dién 4p héa cyre dwrong clia vira twoi
B.3.5 Tién hanh do

a) Ngay sau khi két néi thiét bj thi nghiém xong, trude khi ndi dién, doc sb do dién thé ty nhién V cta
cye dwong cét thép (tirc chénh léch dién 4p gilra ciwec dwong cét thép va dién cuc calomen).
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b) N&i dién, ddng thei véi mat dd dong dién 50.102 Aim? (tirc 50 pA/em?) tién hanh hiéu chinh ddng hd pA
dén gia trj yéu chu. Bdng thai bét dAu tinh thai gian, 1An Iwgt 13 2 min, 4 min, 6 min, 8 min, 10 min, 15 min,
20 min, 25 min, 30 min, 60 min, I&n luet ghi lai dién thé héa cwe dwong.

B.4 X Iy két qua thi nghiém

B.4.1 Goi gid trj trung binh két qua do dién cyre cla 3 thi nghiém 12 gia trj do dién thé cye hda cyre drong
cbt thép, |4y thei gian 1am tryc hoanh, dién thé hoa cye duong 1am tryc tung, vé dwong cong dién thé -
thei gian (nhw Hinh B.2).

B.4.2 Dyra vao dudmg cong dién thé - thdi gian d& phan doan anh hudng clla xi ming va thach cao
phospho trong vira dén sy &n mon cét thép.

(a) Sau khi ndi dién vag dién cie, dién thé cyre dirong bt thép nhanh chéng ting 1n theo chidu duong,
ddng thei trong khodng 1 min dén 5 min dat aén gi4 trj dién thé cyc dai, sau d6 30 min, gi4 tri dién thé
khdng gidm thap xuéng rd rét, nhu thd hién trén durdmg cong sé @ clia Hinh B2, tirc thudc dwémg cong
thy ddng hda. Didu @6 bidu thi mang thy ddng héa b mat cyrc dwong cbt thép khdng bj tdn hai, 12 vd hai
abi véi cét thép.

(b) Sau khi néi dién, dign thé cyre duang cbt thép lic dAu ting theo chidu dirong, sau d6 dAn dAn gidm
xuéng, nhw duéng cong sé @ clia Hinh B2, bidu thj mang thy ddng héa bd mat cét thép da bj pha hly.
Cén dwdng cong sé @ 12 dwdmg cong hoat héa, bidu thi mang thy ddng hda bé mit cbt thép bj pha hoai
nghiém trong. C4 hai tinh trang ndy cho th&y mang thy déng hoa bd mat cbt thép a2 bj pha hiy.

(c) Sau khi néi dién, theo sy thay ddi clia thri gian, dién thé cyre duong cbt thép cb thé cd Itc xuét hién
trang thai trung gian clia dudmg cong sé © va s§ @ trong Hinh B2, tirc 14 dién thé diu tién ting theo
chidu dwong dén gia trj dién thé hoi dwong (vi dy > 600 mV), tiép theo 8n dinh mét thei gian, sau 86 thé
hién xu huwéng di xuéng, ndu gia tri dién thé nhanh chéng gidm xubng, thi thudc tinh trang sé @. Néu gid
trj dién thé gidm xuéng cham, va sy thay a8i khong nhidu, thi tiép tyc thi nghiém va ghi lai dién thé cyc
duong Ian luot & 35, 40, 45, 50, 55, 60 min, néu dwémg cong dién thé duy trl &n dinh khong gidm xuéng
n(ra, c6 thé cho rdng b& mit cét thép cb thé duy trl hodn hdo bd mit thy ddng héa, thach cao Ia v& hai vé&i
cét thép; néu dwdng cong dién thé tiép tuc gidm xubng, cé thé thdy mang thy déng héa &4 bj pha hoai dé
chuyén bién thanh trang théi hoat hoéa.

;vz.:m

+ 200

Hinh B2 - Birrng cong dién thé - thoi gian
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PhylucC
(quy dinh)

Phwong phap thi nghiém tinh twwong thich gitra xi méng va phy gia giam nwéce

C.1 Pham vi dp dung

Phuy lyc tiéu chudn nay quy dinh phirong phap xac dinh tinh terong thich gilra xi mang st dyng thach
cao phospho va phy gia gidm nuéc.

C.2 Nguyén tic

Tinh twong thich gitra xi mang va phy gia gidam nuwéc dugce thé hién théng qua @b lwu dbng va 4§ syt
gidm lwu ddng clia hd xi mang sir dung phu gia gidm nwoc.

C.3 Didu kién phong thi nghiém va thiét b, dung cy

C.3.1 Didu kién phong thi nghiém

Nhiét 86 ciia phong thi nghiém duy tri & nhiét a8 (27 + 2) °C, 4 &m tong d6i khdng thép hon 50 %.
C.3.2 Thiét b}, dyng cy

C.3.2.1 May trdn hd, phi hop theo yéu clu clia TCVN 6017:2015 (ISO 9597:2008);

C.3.2.2 Cén thir 48 lru ddng, dwrgc ché tao bing kim loai, thanh trong nhin bong khong c6 vét den,
tray xwére, dwdng kinh miéng trén ctia cén 36 mm, duwdng kinh miéng dwdi clia cdn 60 mm, chidu cao
60 mm;

C.3.2.3 TAm kinh $ 400 mm, day 5 mm;

C.3.2.4 Dao gat;

C.3.2.5 Thwére kep, khodng do 300 mm, &9 chinh xac 1 mm;

C.3.2.6 Ddng hd bam gidy, 45 chinh x4¢ 0,1 s;

C.3.2.7 Can, lwgng can 100 g, dd chinh xac 0,01 g; lwgng ¢an 1000 g, @ chinh xac 1 g.
C.3.2.8 Céc dwng 400 mL;

€.3.2.9 Ong dong 250 mL, @9 chinh xac 1 mL.

C.4 Thanh phin hd xi ming
C.4.1 Xi mdng

Trwéc khi thi nghiém, cAn phai sang xi mang qua sang 18 vuéng kich théc 1 mm va trén déu. Khi xi
mang thi nghiém dwoc l4y tie noi khac dem dén phong thi nghiém va lweu gilr trén 24 h, thi phai cho xi
mang vao trong dung cy dieng kin khi, vat liéu dung cy dwng khdng duwgc c6 phan (eng véi xi mang.
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C.4.2 Nwéc

Phu hep véi TCVN 6017:2015 (ISO 9597:2008);
C.4.3 Phy gia gidm nwéc tidu chuln

C.4.3.1 Chi tiéu chit lwgng cua phy gia giam nwéc tidu chuin
- Phy gia giam nwée phiy hop véi TCVN 8826:2011.

C.4.3.2 B dp dinh chit lvgng phy.gia

Khi s&r dung hai phy gia gidm niréc tidu chuln tir hai 16 khac nhau dé thi nghiém a0 Ivu ddng véi mot
logi xi mang bét ky nao &6, thi chénh léch g6 Iwu ddng clia phy gia gidm nuéc tidu chudn do nguyén
nhén chét lugng gay ra phai phi hop theo yéu cAu cia bing C1.

Bang C1 - Chi tiéu 9 én djnh chét lvgng

D liru ddng cua hd xi ming
(mm)

Ban diu Sau 60 min

Sai [&ch I&n nhét 4 4

C.4.4 Nhiét a9 cia xi méng, nwéc, phy gia gidm nwdc va dung cy thi nghiém phai ddng nhét véi nhiét
4 clia phong thi nghiém.

C.5 Ty 1§ pha cua ho xi ming

Ty & pha cla hd xi m3ng xem Béng C2.
Bang C2 - Ty & thanh phdn mét mé tron

Ximidng | Nwée Ty & Phy gia gldm nwéc tidu chudn
(9) (mL) nwéc/xi ming (theo phin tram khéi Ivgng xi ming), %
5002 145 £ 1 0,29 0,8

CHU THICH: Lurgng pha phy gia gidm nuéc dwge tinh phy gia & trang théi khd. Khi si dyng phy gia thé 1dng phdi tinh
quy adi v8 phy gia trang th4i kho, ddng thei khi cho nuéc phii gidm legng nwdc chira trong phy gia.

C.6 Quy trinh thi nghigm
C.6.1 Tién hanh diing may tron &8 trdn tieng mé tron.
C.6.2 D3t tAm kinh [&n ban lam viéc, ddng théi ddm bdo bd mat tAm kinh ndm ngang.

C.6.3 Dung vai 4m ¢ lam wét toan bd tdm kinh, thanh trong cGa khudn try, cbi trdn, canh may tron.
Dt khubn try vao gilra tAm kinh, dung vai dm phd 1&n.
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C.6.4 Cho ddng thdi phy gia gidm nwdc va khodng 1/2 lwgng nwéc vao cbi, sau d6 ding lvong nwdc
du con lai 38 nra 48 @eng phy gia gidm nuéc cho @én sach va cho toan bd vao cbi, cho xi méng vao,
aat ¢bi vao mdy trdn, tién hanh trdn theo quy trinh tr§n néu trong TCVN 6017:2015 (ISO 9597:2008).

C.6.5 L4y cdi ra, dung bay vira ddo tron vira gat toan bd khéi hd vao trong con &t giCra t&m kinh. Bbi
véi loai hd cé @b Iru dong kém thi diing dao gat @& trén va choc 8& 1am cho hd didn ddy cén. Dung dao
gat 68 gat phan hd nhé I&n trén con va xoa phidng b& mét trén, ngay sau @6 nhéc tir tir cdn 1én. Sau khi
nhéc con, ding dao gat hét hd dinh trén thanh con dam béo furgng hd ciia mdi 1an thi nghiém co ban
nhw nhau. Sau khi nhéc ¢8n ra 1 min, dung thudc cp do dudng kinh Ién nhdt va dudng kinh clia
Audng vudng géc cha nd, gié tri trung binh do Swec 1A tr s a9 lvu ddng sau trén.

C.6.8 Nhanh chéng ding dao gat d& gat hét, khdng a8 sét, toan b hd trén bd mit tdm kinh vao lai
trong cbi, ddng th&i ding cAc bién phép thich hep pha kin, 44 tinh tranh hoi nwée bbe hoi.

C.6.7 Lam sach tAm kinh va cén.

C.6.8 Sau 60 min k& tir lic bét dAu cho xi mang, dem khéi hd xi m3ng d& @8 tinh tién hanh trén lai theo
quy trinh trdn néu trong TCVN 6017:2015 (ISO 8597:2008) Idp lai C.6.5, xac dinh trj sb ad Iwu ddng sau
60 min ctia cadc mAu hd xi mang.

C.7 Bidu thj két qua

Tén thit 46 Iy ddng sau 60 min (FL), tinh bdng phin trdm (%), dwee xac dinh theo cdng thirc:

FL= Be=Fa 400 (C1)
trong d6: Fra
FL: Tdn thit 4 ivu Adng sau 60 min, tinh bng phan tram (%),;
Foa: D0 furu d9ng ban dAu, tinh bing milimét (mm);

Feo: D6 Iru d8ng sau 60 min, tinh bng milimét (mm);

Két qua 1am tron d&n mét ch(r sé sau déu phdy.
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Phylyc D
(quy dinh)

Phwong phap xac djnh hoat d9 phéng xa ti nhién cha thach cao phospho

D.1 Pham vi 4p dyng

Phuang phap phdng thi nghiém ding dé x4c dinh hoat 49 phéng xa clia ¢4¢ nhan phong xa (Ra-226,
Th-232 va K-40) cla vt liéu trong phong thi nghiém cé loai trr &nh hwdng clia phdng phong xa moi
truwdng xung quanh.

D.2 Nguyén tic

Phuong phap xac dinh hoat d§ phéng xa riéng clia vt liéu xay ding 1a phurong phép phd ké gamma
do blrc xa gamma tir nhién theo cdc mlrc ndng lwgng khdc nhau dé& xac dinh hoat d9 phéng xa riéng
cla cac hat nhan phéng xa U (Ra), Th va K c6 trong vét liéu.

Heat 40 phéng xa clia vt lidu xay dyng duwgc xac dinh dya trén nguyén tic do cudng 46 cac mirc
nang lwgng blrc xa gamma dai dién cho cac hat nhan phong xa U(Ra), Th va K ¢é trong vat liéu va so
chiing véi mau chudn cja méy do, tir 86 xéc dinh hoat 8 phéng xa riéng clia ching.

D.3 Thiét bj va dyng cu
D.3.1 May phd ké garmyma phu hep v&i quy dinh nhw sau:
+ Dai nang lugng bire xa gamma ghi nhan tir 0,1 dén 3 MeV (Mega electron Volt);

+ B6 cac miu chuldn hoat @3 phéng xa clia cic hat nhan phéng xa ty nhién Ra-226, Th-232 va K40
da deoc dang kiém quéc gia hodic quéc té;

+ Thiét bj do dwoc kiém tra ding kidm quéc gia phit hep vé&i Chirng chi do Iwéng quéc gia, c6 Quy
dinh hwéng din thye hién do va danh gid két qua.

D.3.2 Binh chi gidm phdng phéng xa kich thwéc phi hep thiét bj do;

D.3.3 B hdp nhyra kich thuére quy dinh phi hep thidt bj do, ¢6 ndp a& deng mau vat liéu;
D.3.4 May kep ham @8 nghidn mauy;

D.3.5 Sang cd kich thudc 18 0,5 mm;

D.3.6 Tu sy, cho phép sdy dén 120 °C;

D.3.7 Can k¥ thudt c6 a9 chinh x4c dén 1 g.

D.4 Liy miu, chuin bj miu thir va tién hanh do
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- Xac¢ dinh hoat dd phéng xa clia ¢4¢ nhan phéng xa (Ra-226, Th-232 va K-40) trong vat liu voi cac
mau chon tlr cac miu dai dién.

- MBu dai dién cd duwrge bing cach trén du va chia tu;

- Tuy theo thé tich hop chira mau clia thiét bj do phong xa ma tay khéi luveng miu dai dién tir 2,5 kg
&én 10 kg, m3u duoc cho vao bao 2 16p, gitra 2 Iop @&t phiéu ghi tén vat liéu, tén co s& glri mau, vi tri
va ngay 1y mau.

- M&u dai dién duwrec 14y khi nghiém thu 18 sdn phdm phit hep c4c quy dinh hign hanh. M3u dwoc chuén
bj béng céch @4p, nghidn nhd vat liéu xay dyng. Cho phép st dung cac manh wyun cb dugc khi sau khi
xac dinh @ b&n nén, uén, kéo san pham hay cac miu duoc chuin bj rigng.

- M&u duoc gia cong thanh bét ¢6 kich thude hat < 0,5 mm. M3u bdt cAn phai dung trong hdp hoc tdi kin,

- Céc miu dai dién a3 14y theo quy dinh trén dugc sdy 3én khdi lrgng khong d8i, sau dé cho vao cac
hép chira va can x4c dinh khéi lugng.

- Céc hép chira dugc ady kin, ghi nhan va lwu trong phdng trong khodng thdi gian theo ban Quy trinh
huwéng din cach do hoat 4§ phéng xa da quy dinh nhim c6 sy 8n dinh hoat 89 phéng xa cla cac hat
nhan phéng xa.

- Céc hop c6 miu duoc 1An et duwra vao thiét bi do phéng xa va tién hanh do theo Quy trinh huéng
dan do 43 duwoc phé duyét.

D.5 Bidu thj két qua do
Két qua do hoat @ phéng xa clia c&c nhéan phéng xa (Ra-226, Th-232, va K-40) trong mAu dai dién 13
gia trj hoat d§ phéng xa riéng trung binh (Cj») cia mbi hat nhan phéng xa Cj (CRa, CTh, CK ) cla it

nhét 3 miu: Ci(th) =1/ "i Gji ©1)

=1

trong @8 i =1,2,...n; n 14 s6 mAu va Cj ( CRa, CTh, CK) Ia c4c sé do hoat 86 phong xa riéng clia cac
nhan phéng xa (Ra-226, Th-232, va K-40) twong Gng. :

D3 léch binh phuwrong trung binh ( Ajw) khi do dwere tinh theo cdng thirc:

Ajp . (D2)

Két qua x4c dinh chi s& hoat 49 phong xa an toan (I) clia vat liéu kidm tra theo cdng thire:
11=Cpro/300 +C1,,/200 + C/3000 (D3)
trong d6: Cj = Cjn+ Ajy (D4)
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