Tap chi KHOA HOC PHSP TP. HCM Tran Vin Luyén, Thai Khic Pinh

PO AN TOAN VE MAT BUC XA CUA GACH MEN
Tréin Vin Luyén’, Thai Khic Pinh'
1.  Mé dau

Khoéng gidng véi cac sinh vat khac song trong méi truong tu nhién, con
ngudi coOn sdng trong mdi trudng nhan tao nhu d6 thi, lang mac. Méi truong
nhan tao nay duoc xay dung tir nhitng vat liéu khac nhau duoc lay tir thién
nhién nén ching c6 chtra cac nguyén té phong xa. Trong chu ky 24 gio, con
ngudi séng va sinh hoat bén trong ngdi nha caa minh nhiéu hon bén ngoai
khoang 80%. Diéu gi s& xay ra néu cac vat liéu cau tric nén ngdi nha co do
phong xa cao. Phong xa trong vat liéu xay dung cha yéu la kali, uranium,
thorium va cac nhan duoc tao thanh tir chudi phan rd phéng xa cua ching, trong
d6 quan trong nhit 14 radium (Ra®*®) [2], [3]. Su c6 mit cua Ra**® trong vit liéu
xay dung gay nén mot liéu chiéu cho con ngudi bai viéc hit the khi radon phan
ra tir radium thodt ra tir vat liéu xay dung va hoa 1an vao khong khi trong nha
[7], [8]- Su tac dong nay gay nén nhiing anh huong nghiém trong dén sic khoe
clia con ngudi, dac biét 1a 1am gia tang ty 1¢ ung thu phoi.

Viéc danh gia liéu phong xa trong cac vat liéu xay dung da tro nén rat
quan trong. Trén thé gioi, van dé nay d4 dugc nghién ciu tir nhimg nam 80 cua
thé ki truéc va cling d4 co tiéu chuan xay dung cua tung qudc gia. Tai Viét
Nam, mai dén nim 2006, van dé nay méi that sy duoc quan tdam. Pén nam
2007, Bo xay dung d& c6 quyét dinh vé viéc ban hanh tiéu chuan xay dung Viét
Nam TCXDVN 397:2007 “Hoat d6 phong xa tu nhién cua vat liéu xay dung.
Mtrc an toan trong st dung va phuong phap thir”. Tuy nhién, cac nghién ctu
chi duoc thuc hién dan trai trén nhiéu loai vat liéu xay dung nhu: xi mang, cat,
gach, da xanh, ng6i, d4 hoa cuong... ma chua chi tiét vao mot ddi tugng cu thé
nao. V&i mong mudn nghién ciu chi tiét vé gach men — mot loai vat liéu ding
dé trang tri nha cira pho bién, dé tai nay dugc thuc hién véi khoang 91 mau
gach men dp, lat khac nhau.

*TS. - Trung tam hat nhan Tp. HCM.
" TS. — Truong DPHSP Tp. HCM.
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2.  Phwong phap thwe nghiém

Cac mau gach men duoc chon mua & cac cira hang vat liéu xay dung véi
mtc d6 nhan bong khac nhau. Mau lay c6 khéi luong tir 1,5kg - 2 kg, danh dau
ky hiéu tir G1 dén G91 va sau d6 duoc van chuyén vé phong thi nghiém. Cac
mau gach men duoc rira sach va dé khd & nhiét o phong. Sau dé duoc dap vun
réi nghién nho bang may nghién ly tim. Cac méu sau khi dugc nghién nho
cling Vi cat, xi mang (d4 min san) duoc ray 1 1an nira qua ray 1/10mm dé chon
cac hat mau c6 kich c& dong déu, tién cho viéc do dac. Tt ca cac mau dugc
dem can, lay khoang 4509 - 650g. Thuc hién viéc “nhét mau” nham gidp cac
dong vi dat duoc trang thai can bang thé ky, dé két qua do dac vé sau duogc
chinh xac.

Viéc do phong xa cac mau gach men duogc thyc hién trén phd ké gamma
phong thap trong thoi gian 10 gio, dé lay da thong ké dién tich dinh cia céc
dong vi quan tam. Mau duoc do phéng xa trén pho ké gamma HPGe-Canbera,
d6 phan giai cia hé phd ké 1a 1,8 keV véi dinh 1332 ciia Co®, hiéu suét ghi cua
hé 1a 15%, ty sé peak/compton 1a 45/1. Mau chuan phéng xa 1a IAEA 375,
Uran IAEA, Kali TAEA va Thori IAEA dugc mua tr Co Quan Nang Luong
Nguyén Tt Qudc Té.

Cac két qua hoat o phong xa cua cac dong vi ty nhién va nhan tao trong
mau d4 do duoc dung lam dau vao dé tinh toan chi sb nguy hiém buc xa, hoat
do radi twong duong va lidu trung binh hiéu dung hang nam.

Cong thec tinh hoat dé phong xa:
N, M.
C,= N—C.M—m.Cc.exp[(— 0.693(t, —t.))/T]
Trong do:
Cnm: hoat @6 phong xa cia mau (Bg/kg)
C.: hoat @6 phong xa cua chuan
Npm: van toc dém da trir phong tai dinh nang luong ciia dong vi can
phan tich trong mau
N¢: van toc dém da trir phdng tai dinh nang luong caa dong vi can
phan tich trong chuan
Mp: khoi luong ciia mau can phan tich
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M.: khéi lugng cia chuan

t,: thoi gian do mau

t.. thoi gian do chuan

T;: chu ky bén ra caa déng vi can do

Cong thic tinh chi s6 hoat @ phong xa an toan [6]:

CRa CTh CK
| = + +
300BgKg™ 200BgKg™ 3000BgKg™

Cong thuc tinh hoat dé Ra twong dwong [6]:
Ragq = Crat 1,43 Cyy+ 0,077C¢
Liéu hiéu dung trung binh hang nam /6]:

Bang 1: Liéu hi¢u dung trung binh hang nim cho tirng loai ciin phong

1 | Kich thudc can phong 4m X 5m X 2,8m

2 | Bé day va khdi lugng riéng cua vat liéu 20 cm, 2350 kg m™®

3 | Thoi gian sinh hoat trong nha/nam 7000 h

4 | Heé s6 chuyén dbi 0,7 Sv Gy*

5 | Phong 50 nGy h™

6 | Suat lieu hiéu dung cho timg dong vi (nGy h™')/ Bq kg™

7 | Céc cau trdc gay ra lidu buc xa trong nha Ra?® | Th® | K%

8 | San, tran, tuong (toan b can phong) 092 | 1,1 | 0,08

9 | San, twong (tran bang gd ) 0,67 | 0,78 | 0,057

10 | San (can phong bang gd vgi san bé tong) 0,24 | 0,28 | 0,02
Vit ligu trang tri: gach, da op lat trén tat ca

11 TR e . | 012 | 0,14 | 0,006
cac buc tuong (day 3cm, mat d6 2600 kg m™)

3. K&ét qui va thao luan

Bang 3 trinh bay két qua do hoat d6 phong xa, tinh toan chi s6 hoat do
phong xa an toan, hoat d6 Ra tuong duong va liéu hiéu dung trung binh hang
nim trong cAc mau gach men.

53



Tap chi KHOA HOC PHSP TP. HCM S6 16 ndm 2009

Céc s6 lieu thuc nghiém cho thy hoat do phong xa riéng co gia tri tir 1,24
Bq kg™ dén 509,65 Bq kg™, tir 20,24 Bq kg™ dén 473,10 Bq kg™, tir 110,75 Bq
kg™ dén 1253,70 Bq kg™ va tir 20,76 Bq kg™ dén 320,22 Bq kg™ twong tng ddi
voi U, Th?*?, K* va Ra®. Trong d6 hai mau c6 hoat do téng twrong ddi cao
la mau G84 (2557,48 Bq kg') va mau G26 (1781,91 Bq kg™).

Chi s6 hoat 6 phong xa an toan & tat ca cac mau déu rat nho, cao nhat la
4,49 (miu G84).

Két qua cho thay chi s hoat do phdng xa an toan trong tat ca cac mau
gach men khao sat déu nho hon 6, néu chling ta dung gach men dé lat cho can
phong loai 3 va loai 4 thi LHDTBHN dat gia tri cao nhét d6i véi mau G31
(1,14 msv/nam) va G84 (1,35 msv/nam) Va cON tat ca cac mau khéc thi gia tri
nay rat nho so vai tiéu chuan Viét Nam 397:2007 cho nén dugc xem la kha an
toan vé mat phong xa. Ddi véi can phong loai 2 thi tong sé mau gach men c6
LHDTBHN vuot qua gisi han la 10/91 mau cho nén cach xay dung cin phong
loai nay s& khdng an toan vé phong xa. B4i véi can phong loai 1 thi c6 44/91
mau gach men c6 LHDTBHN vuot muc gisi han.

Theo mét nghién ciu cia cac tac gia Tran Van Luyén va Ngd Quang Huy
[4] vé cac mau dat sét trén cac vang 1anh thd cua Nam Bo cd hoat do phong xa
Ra*®, Th**, K* trung binh 1a 28,6 Bq/kg, 50,7 Ba/kg, 292,6 Bq/kg; liéu trung
binh hang nam 1a 55,1 nGyh™, hoat d6 Ra tuwong duong trung binh la 123,6 va
chi s6 hoat do phong xa an toan trung binh 12 0,33 la kha thap so voi két qua dé
tai dang nghién cru nay. Diéu nay chang t6 phong xa cha yéu s& tap trung &
phan men I6p trang pha bé mat san pham nhiéu hon 1a phan xwong gbm, thanh
phan chu yéu cia gach men. Tuy nhién, theo TCXDVN 397:2007 thi viéc six
dung gach men dé 6p lat tuong va san van I an toan vé mat buc xa.

C6 thé so sanh két qua thuc nghiém cua nghién ctu véi cac nuéc khac.
Chi sb hoat do phong xa an toan cia mau gach men Hy lap [1] c6 gia tri trong
khoang 0,35 — 1,02. Mau chlng ta & trong khoang 0,42 — 1,85, cao hon. Hoat
d6 phéng xa (Bg/kg) trung binh cia Ra®®, Th**2, K*® trong gach men & Trung
Qudc [2] dugc trinh bay trong bang sau:
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Bang 2: Hoat @9 phdng xa trong gach men Trung Quédc
Hoat d§ phdng xa (Bg/kg) Ra™® Th** K
Gach men Trung Quoc 63,5-1314 55,4-106,5 | 386,7 — 866,38
So sanh vai ket qua nghién | 33,3-173,0 |38,9-192,8 307,1-
curu 1699,4

Nhin chung, hoat d6 cac nhan phdng xa trong nghién ctiu nay déu cao hon
hoat d6 cac nhan trong ung ¢ Trung Qudc, hoat d6 K* khé Ién & mau G84 va
G87, hoat d6 Th®*? cao nhat & maiu G84 va G89 con hoat d6 Ra’® cao nhét &
mau G52 va G84. Piéu nay c6 thé cho thdy gach men chiing ta sir dung tuy hoat
do cac nhan phong xa co cao hon nhung van dam bao an toan vé mat bic xa.
Trong s6 91 mau gach men nghién ctu thi ¢ téi 5 mau hoat do Ra tuong
duong vuot qué gi tri ngudng trén va cao hon cac mau cua Trung Québc. Trong
mau gach men Viét Nam c6 10 mau ma hoat d6 Ra twong duong cao hon 370
Ba/kg.

C6 thé thay gach men st dung ¢ nuée ta 6 ham lwong phong xa kha cao
s0 V&i gach men dugc st dung & cac nude khac nhung van dam bao TCXDVN
397:2007 va & muc trung binh cua thé gioi. Diéu nay cho thdy ¢ nudc ta d4 c6
mot su kiém soét nhat dinh ddi vé viéc stir dung nguyén vat liéu dé san xuét
gach men. Gigi han liéu hiéu dung trung binh hang nam di véi dan ching do
vat lidu xay dung giy ra trong d6 c6 gach men theo tiéu chuan Viét Nam
TCXDVN 397:2007 1a khong vugt qua 1 mSv/ndm [5], trong do khong tinh khi
radon, khdng tinh t6i su dong gop cua phdng phong xa moi truong. Chi s hoat
d6 phong xa an toan an toan phai nhé hon 6 ddi véi vat liéu dung xay nha. Can
ctr vao tiéu chuan Viét Nam cho thay cac loai gach men déu khé an toan vé mat
phong xa, trong d6 can han ché xay dung can phong loai 1 va loai 2.

Qua viéc so sanh voi mot sd nghién ciu khac ta thay mac du trong cac
mau gach men nay co chi sé hoat 6 phong xa an toan, hoat d¢ cac nhan phong
Xa, hoat d0 Ra twong duong c6 cao hon nhung sy chénh Iéch nay la khong
nhiéu va van nam trong giéi han an toan cho phép | <6.

4. Kétluan

Nhu vay, két qua cua nghién ciru cho thay ham lugng phdéng xa va nhiing
chi s6 khéac trong cac mau gach men van nam trong gigi han cho phép cua
TCXDVN 397:2007. Do d6 c6 thé khang dinh viéc sir dung gach men dé op lat
trong va san 1 an toan vé mit buc xa.
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Bdng 3: Hoat d9, chi s6 HDPXAT, hoat 6 Ra tuong duong, liéu hiéu dung trung
binh hang nim trong cac mau gach men

~ |Ra  |Litu HDTBHN'™ (msv)

ST| .| U238 | Th-232 Ra-226 |Chisé |twon

T MU Boke) | Bakg) | BIKD Bukg) |HDPXAT du’o’ngg 1@ p® 30 4@

(Ba/kg)

1 |G |83,680 6.36 6714610091/ 576,08 || 7.49 | 58,9811 158(0.81 198,69 |0,85 [0.61 [0.31 |0.11
2 |62 [101,2947,19|71,74 12 43683 54+ 8.20 | 86,60l 152(0,92  [241,11 1,05 (0,75 [0,37 |0,13
3 |63 |5266043,90|70250.89/ 684,44+ 8.21|56.10 1 0.830,75  |208,56 0,90 (0,64 (0,34 |0,11
4 |Ga 8294147138356 1,06(810,091:9,72(60.75 1t 0,920,906  [241,77 [L.04 0.75 (0,39 [0.13
5 |65 [121,954]7,56 |74.80 11 26| 778,65+ 8,57 | 72,95 093[1,04  [239,11 1,04 0,74 [0.39 |03
6 |G6 |82.88 4 555|73481409373348 1880|7221/ 1,050089  [233.02 [L.01 0,72 [0.37 [0.13
7 |67 [105.214]6,31 8417 11,02 632,11 [+ 8.22 | 72,95 093(0,.98  [241,14 1,03 0,74 [0.36 0,13
8 |G8 |92.9545,76 69251000 711,34+ 8,54 |68.20 1 1.14(0,89 221,30 0,96 [0.69 0,36 0,12
9 g9 |70,474]5,43 79,36 11,71/ 671,731+ 8.73 | 65.93 1 0.93(0.86 230,35 0,99 [0.71 10,36 0,12
10 [G10|84.67 = 3,89 84,10110.66{847,73 £ 6,78 | 6559 £ 0,870.99 250,29 |1.08 0,77 10.41 |0,14
11 611 132,344 6,75 | 87,10 111,43 741 25 1 8.90 103,73+ 1,12 1,12 |284,49 |1.23 0.88 [0.43 10.16
12 612 112,27+ 6,62 | 59,19 0,04 546 34 || 8.20 | 97,6211 168(0,85 223,74 0,97 [0,70 [0,34 [0,12
13 61391631 5,77 | 58,83 111,11/ 562,12 || 7,31 101,304 1,15(0,79  [228,13 0,99 [0,71 0,34 0,13
14 |G14 77,3314 7,04 | 8534|116/ 837,79 110,89 64,771 1,030.96 250,46 [1,08 [0,77 [0.41 [0,14
15 |G15 49,61 3,82 | 75,00 110,90/ 617,26 |+l 7.41 | 55,61 11 1,70(0,75 _ [209,76 0,90 [0,64 0,33 |0,11
16 |G16 [142,60 9.41 | 93,68 12,78 729,93 [+111,68150,05 1,76 1,19 339,29 |1,47 |1,056 |0.49 |0,19
17 |G17|68.54 £ 473 86,16 10,95/ 720 13 | 8.64 | 67,67+ 1,0410.90  |245,46 |1.05 0,75 [0.38 10.13
18 |G18 [156,67 8,30 | 91,23 111,21/ 565 55 |+l 7,92 1163 3428, 401,17 336,43 |1,45 |1.04 [0.46 0,19
19 |G19 [169,10 9.64 | 79,73 /11,13 767,98+ 9.98 105,44 131 1,21 [277.79 [1,21 [0.87 [0.43 0,15
20 1620 [107,044] 7,28 | 78,96 111,08/ 759,78 |+ 9,88 100,51 1,60 [1,00 _ [271,14 1,18 |0.84 [0.42 0,15
21 621 [108.294] 6,82 |87 28 12,55 700,46 [+] 9,11 | 97,03 1l 1,63[1,03 _ [274,90 1,18 |0.85 [0.41 0,15
22 |G22 218,654 8,96 [103,7141,08833.60 1 9.17 17307 1.75[1.53 384,53 |1.67 [1.02 [0.56 [0.21
23 623 76,78 4] 5,68 [101,641,12] 550,73 |+ 7,71 104,524 1,60(0,95  [291,26 1,23 10,89 [0.40 0,16
24 G4 |82.45 1 7,50 | 78.40 111,31 72334 {1157 66.94 [+ 1,24 091 [233.95 1,01 0,72 10.37 10.13
25 625 [122,464] 7,13 102,811,07/ 574,23 [+ 7.11 108,31 1,38[1,11  [296,44 1,26 |0,90 (0,41 |0,16
26 526 [219.464]18.44/199,02113 021139 2012121 64023 334 330[2,11 594,93 [2,53 |1,82 (0,83 |0,32
27 627 [206.984] 9,93 (173,341 40/ 817,23 |+ 8.99 109,821 1,18 1,83 418,89 |1,75 |1,25 0,58 [0,22
28 528 [178.864] 7,51 [192,9411,10| 665,40 [1] 5,99 129,461 1,03[1,78 454,67 |1,88 1,35 [0,59 [0,24
29 629 95,07 47,70 | 76,06 [1,00] 656,04 [+/11.15| 66,97 1l 122(0,92  [225,48 0,97 0,69 (0,35 |0,12

¥ Lidu HDTBHN: Liéu hiéu dung trung binh hang ndm (msv/nam)
(a) Phong tuong, tran va san It gach men. (¢) Phong san lat gach men.

(b) Phong tuong va tran 14t gach men.
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30 |G30 [201,81+ 9,49 |108,27H1,13) 307,07 |14 5,53 141,671+ 2,23 |1,32 319,06 /1,34 0,96 1|0,39 0,17
31 |G31|101,30+ 5,88 | 73,92 +{0,89| 824,62 H 8,25| 78,09 +{ 0,91 |0,98 246,54 11,07 0,77 0,40 1,14
32 |G32|106,74+ 6,19|99,18 +{1,10 614,65 1 7,99 {131,734 1,28 |1,06 319,90 |1,37 0,98 |0,45 0,17
33 |G33 153,85+ 7,23 | 72,03 #1,61| 798,93 1 7,99 120,55+ 1,39 1,14 284,35 |1,24 0,89 |0,44 0,16
34 |G34 216,91+ 8,46 | 90,78 #{0,95| 776,79 H 8,54 |179,831 1,33 |1,44 368,56 |1,60 1,15 |0,53 |0,20
35 |G35|72,38 4 5,14 | 86,70 #0,90 201,33 1 4,23 62,45 1+ 0,83 0,74 201,07 10,83 0,59 [0,24 0,11
36 |G36 | 64,25 H 4,82 66,66 H0,84| 556,46 |+ 7,23 56,33 1 1,32|0,73 193,83 0,83 |0,60 10,30 0,11
37 |G37 108,30+ 6,39 | 57,94 10,79 555,59 1 6,67 | 82,57 1 0,89 0,84 207,62 10,90 0,65 [0,32 0,11
38 |G38|70,02+ 7,07 |72,77 #1,15/ 533,78 1 9,07 | 67,44 +{ 2,89 0,78 211,88 10,91 0,65 |0,32 0,11
39 |G39 (45,90 43,72|70,32 11,50 627,90 |+ 7,53 55,30 1 1,04 0,71 203,50 10,87 0,63 [0,32 0,11
40 |G40|70,21 + 4,28 76,28 14,08 478,85+ 7,66 98,11 1 1,15|0,78 243,30 |1,04 0,75 |0,34 0,13
41 |G41 150,20+ 7,81 | 88,251+0,92| 691,79 1 7,61 124,83+ 1,75|1,17 313,41 |1,35 0,97 |0,46 0,17
42 |G42|73,55+ 5,66 [100,27+1,31) 765,56 1 9,95 | 71,28 |1 1,03 1,00 272,61 |1,16 0,83 |0,42 0,15
43 |G43192,30 + 4,06 | 72,00 10,65 648,24 15,19 | 73,43 1 1,36 |0,88 225,59 10,97 10,70 1|0,35 0,12
44 |G44 (106,394 5,85 | 68,20 0,82 562,25 + 6,75 | 80,45 + 1,36 |0,88 220,59 0,95 10,68 0,33 |0,12
45 |G45|79,08 17,59 |72,15H+1,62 658,16 10,53 56,42 1+ 1,83 0,84 209,45 10,90 0,64 |0,33 0,11
46 |G46 |50,95 +4,33|72,26 0,97/ 660,66 H 7,93 | 56,60 + 0,80 |0,75 210,08 10,90 0,65 0,33 |0,11
47 |G47|53,01 44,08 |68,68+0,82 680,36 + 7,48 |61,06 + 0,80 0,75 210,97 10,91 0,65 |0,34 0,12
48 |G48|48,42 2,49 |61,27+0,77/597,28 H 7,17 58,58 + 1,39 /0,67 191,57 10,83 10,59 10,31 |0,10
49 |G49 /69,45 46,74 |69,31+0,98 674,99 1 8,77 60,55 1+ 0,91 0,80 210,94 10,91 0,65 [0,34 0,11
50 |G50|47,25+ 4,11 75,03 #0,95| 755,96 H 8,32 |56,49 +{ 0,82|0,78 221,24 10,96 0,68 |0,36 0,12
51 |G51|63,18 + 4,74 82,06 +0,98 720,33 1 7,92 | 60,71 1+ 0,86 |0,86 232,70 |1,00 0,71 1|0,37 0,13
52 |G52 [127,814 6,39 | 83,39 10,92 690,92 |+ 7,60 128,45+ 2,72 |1,07 300,07 1,30 0,93 [0,44 0,17
53 |G53 62,02 14,65 |71,18 10,96 652,40 |+ 8,48 | 66,73 1 0,92|0,78 218,04 10,94 0,67 |0,34 0,12
54 |G54 (82,20 45,26 | 72,04 11,46/ 701,00 |+ 7,71 70,00 1 1,04 0,87 226,27 10,98 10,70 1|0,36 |0,12
55 |G55|74,09 + 5,04 70,42 +0,85/ 698,28 + 7,68 | 65,53 ] 0,83]0,83 219,29 10,95 0,68 |0,35 0,12
56 |G56 |63,3345,38|72,33111,09 612,76 |11 9,19|57,27 11 0,96 |0,78 207,16 10,89 0,64 |0,32 0,11
57 |G57 36,46 + 4,59 70,69 1,30 678,60 110,86| 64,65 + 1,83 0,70 217,28 10,94 0,67 1|0,35 0,12
58 |G58 106,95+ 4,71 69,96 +0,81] 665,99  5,33| 71,63 + 0,81 ]0,93 222,26 10,96 0,69 1|0,35 0,12
59 |G59|56,36 + 4,28 | 71,83 40,86/ 675,21 1 7,43|62,89 + 1,06|0,77 216,88 10,94 0,67 |0,34 0,12
60 |G60|85,30 + 6,14 | 71,33 #{1,62| 666,28 1 8,00|57,98 +{ 1,60|0,86 210,57 10,91 0,65 [0,34 0,11
61 |G61 [118,40H 6,87 | 77,54 11,05 724,34 1 9,42 1108,97H 1,73|1,02 274,85 1,19 0,86 |0,42 0,15
62 |G62 |55,05+4,07|70,60H0,88 684,08 + 7,52 | 66,50 H 0,83|0,76 219,43 11,19 0,86 |0,42 0,15
63 |G63|71,17 14,91|77,30 12,52 683,61 [+ 8,20 60,99 + 1,33|0,85 223,40 10,96 0,69 1|0,35 0,12
64 |G64 89,45+ 6,53 | 73,53 40,88 722,69 1 7,95|59,48 +{ 0,78 (0,91 219,55 0,95 0,68 0,35 |0,12
65 |G65 |55,14 14,19 62,23 10,91 499,30 |+ 6,99 | 48,99 1+ 0,84 |0,66 175,80 0,75 10,54 10,27 |0,09
66 |G66 103,05+ 7,63 | 76,03 10,84| 534,33 4 6,95 | 67,93 + 0,85 |0,90 217,03 10,93 0,66 (0,32 0,12
67 |G67|90,55+ 3,98 |72,23 10,66 681,46 |+ 5,45| 60,44 1 0,59 0,89 215,48 10,93 0,66 [0,34 0,12
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68 |G68 |48,33 46,43 |79,26 11,46/ 629,65 [+H11,96| 64,31 H 1,34|0,77 225,34 10,96 0,69 1[0,34 0,12
69 |G69 |62,83 H 3,58 |75,03H0,64| 723,32 |+ 5,79 56,62 H 1,37 |0,83 218,86 0,94 0,67 |0,35 0,12
70 |G70|71,40H45,21|75,521H0,98 586,37 1+ 7,04 | 73,95+ 1,59 0,80 222,08 10,95 /0,68 1[0,34 0,12
71 |G71|76,32145,34|76,421H0,85| 801,32 + 8,01 | 58,45 + 1,68 0,90 228,67 10,99 0,71 1|0,38 |0,12
72 |G72| 1,24 +0,30|85,81 11,36/ 571,04 + 6,85| 71,56 +{ 0,87 |0,62 237,38 |1,01 0,72 |0,35 0,13
73 |G73|82,42 + 5,86 58,46 10,79 771,43 1 8,49 (106,60 2,17 |0,82 249,01 |1,01 0,79 |0,40 0,14
74 |G74|85,70 + 5,66 | 74,76 +{1,35| 668,18 H 8,02 | 82,76 +{ 1,24 |0,88 240,37 |1,04 0,74 1|0,37 0,13
75 |G75 113,74+ 7,17 | 73,10 42,26 597,18 1 8,96 | 71,11 1 1,41 0,94 220,90 10,94 0,68 |0,34 0,12
76 |G76|141,37+ 7,21|78,86 10,95 791,80 1 8,71 (110,961 1,57 |1,13 283,91 |1,24 0,89 |0,44 0,16
77 |G77|38,50 + 2,66 | 68,27 11,18/ 555,21 1 7,77 | 53,41 #{ 1,15|0,65 193,11 |0,83 0,59 0,30 |0,10
78 |G78|78,43+4,00|62,59 +1,30[ 516,43 1 7,75| 77,58 1 1,39|0,75 206,22 10,89 0,64 |0,31 0,11
79 |G79 [131,654 6,45 |103,58+0,98/ 527,11 |+ 6,85 115,20+ 1,39 (1,13 302,87 |1,28 0,92 |0,41 0,16
80 |G80| 5,89 #1,15|20,24 11,20/ 110,75+ 4,21|20,76 1 0,61|0,16 58,02 0,25 10,18 0,08 |0,03
81 |G81|62,64 H 3,51 |68,55H0,61 609,21 |+ 4,87 58,59 1 0,99|0,75 202,84 10,78 0,62 1|0,32 0,11
82 |G82 (118,034 8,26 | 83,61 H1,27| 647,89 |11 9,72 100,49+ 1,58 |1,03 269,10 |1,16 0,83 |0,40 0,15
83 |G83 36,02 14,39 |62,75H1,79 479,67 19,59 |49,67 1 2,31|0,59 175,71 0,75 10,54 10,27 |0,09
84 |G84 [509,65+19,37|473,91+2,71]1253,70412,70[320,22+ 2,95 |4,49 1089,714,49 13,21 1,35 |0,57
85 |G85|19,85H+ 1,53|51,53 40,49 122,84 1+ 2,33 | 34,44 +{0,42|0,36 117,07 0,48 10,34 10,14 |0,06
86 |G86|118,47+ 9,12 |181,64+1,72/439,73 1 8,35(121,26+ 1,47 |1,45 413,05 1,70 1,22 0,05 |0,22
87 |G87 139,60+ 5,03 90,64 10,83/ 909,89 H 6,37 | 97,67 1+ 0,91 |1,22 296,45 |1,29 0,92 |0,47 0,16
88 |G88|64,58 + 5,04 | 69,16 H{1,60| 656,06 H 7,22 | 69,04 +{ 1,62 (0,78 217,77 10,94 0,67 |0,34 0,12
89 |G89 148,60+ 8,77 |190,18+1,69 541,75 H 8,13 128,95+ 1,78 |1,63 440,72 11,82 1,30 0,55 |0,23
90 |G90|88,86 + 5,78|72,04 +0,75| 682,47 H 6,82 | 75,33 1+ 1,19|0,88 203,17 |1,00 0,71 |0,36 0,13
91 |G91|73,74+5,68|71,2541,38/ 706,07 9,18 | 72,76 1 1,51 0,84 228,31 10,99 0,71 |0,36 0,13
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Tom tit

Tong cong 91 mau gach men da dugc thu thap mot cach ngau nhién tai
thanh phé Ho Chi Minh dé xac dinh hoat d6 phong xa gay béi cac nhan phéong
xa tu nhién U™ Th**? K* va Ra®®. Pong thoi chi s hoat do phéng xa an
toan, hoat do Ra twong dwong va liéu hiéu dung trung binh hang nim ciing
duoc tinh toan, nham danh gia mirc d6 nguy hiém vé mat phong xa tir cac mau
gach men nay. Két qua nghién ciru cho thay viéc sir dung gach men dé op lat
trong va san 1a an toan vé mat bic xa theo tiéu chuan Viét Nam TCVN
397:2007.

Abstract
The radiological safety of enamelled tiles

There are 91 enamelled tiles samples were collected randomly in HCM
city to determine natural radioactivity due to the presence of U?*%, Th?*? K*
and Ra*®. At once, the gamma — Index, the radium equivalent activity and
annual average effective dose were calculated to evaluate potential radiological
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hazard associated with these samles. The results show that using enamelled
bricks for building house is rather radiological safety, according to Vietnamese
standards TCVN 397:2007 recommended for building materials.
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