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Tom tat: Cac phim mong Poly(vinyl alcohol) PVA dugc nhuom cac mau khéc
nhau nhu methylene blue (MB/PVA), mehtyl orange (MO/PVA), methyl red
(MR/PVA) va crystal violet (CV/PVA) duoc tién hanh khao sat nghién ciu. Cac phim
PVA nhuém mau bién dbi mau khi ching bi chiéu xa bai birc xa gamma. Vi thé chiing
dugc nghién ciru nhu céc lidu lwong ké diing trong viéc kiém soat licu cao cia tia
gamma. Chung t6i st dung ngudn phéat gamma *°Co véi khoang liéu chiéu tir 0 t6i 150
kGy dé nghién ctu sy mat mau cia cac phim nay. Trudc va sau khi chiéu xa, phd hap
thu dic trung cta phim duogc do bing phuong phap quang phd ké UV-VIS. Sy nhay
mau vai birc xa gamma trén cac phim mong PVA dugc nhuom cidc mau khac nhau la
khéc nhau. Két qua cho thiy phim MB/PVA cé d nhay btc xa gamma cao nhét trong
cuing khoang liéu nghién ciu.

1. MO bAU

Str dung liéu ké trong viéc kiém soat phong xa & lidu cao 1a vo cuing quan trong.
Cac loai liéu ké mang mong nhuém mau st dung vat lidu hitu co PVA rat duoc wa
chuong dé dung lam liéu ké trong phép do liéu gamma, dic biét trong linh vuc cdng
nghé buc xa. Boi vi PVA 12 loai polymer c6 sy hién dién caa nguyén tir cachon véi bdn
mdi lién két nén qué trinh ngat mach chiém wu thé khi ching duoc chiéu xa. Pang chu ¥
la sy tiép xtc cua polymer vai tia gamma gay ra nhiing khiém khuyet vé cau trac [1-2].
Céc burc xa da gay ra su thay d6i cua cau tric ban dau trén vat liéu bang cach phén chia
va phét xa cac nguyeén tir va phan tir cua chdng [3-5]. Mirc d6 va tinh chat cua sy thay doi
phu thugc vao thanh phan phan tir cia polymer va ning lugng caa birc xa ion hod [5].

Mot sé nha nghién ctu trén thé gisi da str dung cac mau nhay btc xa khéac nhau
dé dua thém vao vat lieu PVA 1am lidu ké mang mong cé thé do dugc ¢ nhitng khoang
lidu khéc nhau. Phim PVA c6 thém ethyl violet va bromophenol chiéu tia gamma phat ra
tir ngudn ®Co dugc dung dé do liéu cao trong dai liéu 1+30 kGy [6-7]; PVA nhudém
methylen blue [8] hay PVA nhuém mau methyl orange [9] dugc ding dé do dai liéu
100200 kGy caa ngudn gamma. Tuy nhién, cac nghién ctiu trén chi nghién cau mot sé
anh huong cua viéc chiéu xa gamma lén cac phim ¢6 nhuém mau ma chua c¢é sy danh gia
va so sanh sy nhay mau khéac nhau cua chung d6i véi btic xa. Nghién cttu nay nham lam
rd va giai thich tinh nhay mau d6i véi btiic xa gamma cua ting loai phim nhuém mau
khéc nhau.

Véi muc dich trén, ching tdi thuc hién viéc chiéu xa cac phim c¢6 nhuém mau
crystal violet, methyl red, methylence blue va methyl orange trén ngudn phéng xa
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gamma trong khoang li¢u tir 0-150 kGy, nghién ctru sy bién d6i mau cia phim trudc va
sau khi chiéu, danh gia d6 nhay mau doi vaéi buic xa cua ting loai phim dugc nhuém mau
khac nhau.

2. PHUONG PHAP NGHIEN CUU

PVA dudi dang bot dugc cung cp boi hang SIGMA véi cong thirc hda hoc [—
CH,CHOH-],, ¢6 khdi Iwong mol phan tir 1A Mw=89,000-98,000 g/mol, thuy phan dat
99%. Céc phim méng duoc ché tao tir cing dung dich PVA ¢6 dua thém céc chat nhuom
mau khac nhau lan luot 14 crystal violet 2x10°M (CasH30CINs, Mw=407,98), methyl red
0,4x10°M (CisHsN3O0,, Mw=269), methylence blue 10°M (CiH1sCIN3S,xH,0,
Mw=319,86) va methyl orange 10°M (C1sH:14N3NaOsS, Mw=327,34). C4u tric phan ti
cua cac chat nhuom mau dugc mo ta trén hinh 1.
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Hinh 1: Cdu trac phan ti ciia chdt chi thi mau crystal violet (a), methyl red (b),
methylene blue (c) va methyl orange (d)

Céc dung dich c6 chira chat nhuom mau nay duoc khudy déu trén bép khudy tir va
duy tri & nhiét do tir 70°C dén 80°C cho dén khi hon hop dung dich mau duoc ddng nhat.
Khi dung dich miu dat dugc dong nhét thi ha nhiét 6 dung dich xudng khoang 45 °C
dén 50°C rdi do tir tir dung dich ra tim kinh phang dé tao mang mong. Biéu kién lam
mau 1a ¢ diéu kién nhiét d6 phong thi nghiém. Tam kinh véi mang dung dich s& khd tu
nhién trong vong 72 gid. Mang PVA duoc boc ra khoi mat kinh va cat thanh nhiing phim
modng coé kich thudc 0,8 cm x 4 cm.

Céc phim mong duoc dem chiéu xa gamma trén ngudn *°Co cua trung tdm Chiéu
xa Ha Noi vai liéu chiéu cho phim tir 0 kGy dén 150 kGy. MAu sau chiéu xa duoc tién
hanh xac dinh dinh hap thu dic trung cua tirng loai phim trén hé quang phd ké UV-VIS
2450 voi dai do 190 nm + 800 nm.

15



V. T.Anh, T. V. Giép, T. D. Nghiép, N. T. Céng / Nghién cuzu s nhd@y mau cua phim Poly(vinyl alcohol)...

3. KET QUA NGHIEN CUU
3.1. Phé héip thu cia c&c phim mang méng

Dé nghién cau sy bién do6i mau ciia phim méng nhuom mau PVA, chiing toi tién
hanh khao sat phé hap thu quang cia cac cac phim nay khi ching dugc chiéu trén ngudn
®Co véi dai lidu tir 0-150 kGy. MAu trude va sau khi duge chidu xa déu duoc do xéac
dinh mat do quang trén hé thiét bi quang phd ké UV-VIS 2450. Trong dé, phim mong
MB/PVA duoc khao sat & khoang budc song tir 500 nm dén 750 nm, MO/PVA & khoang
budc séng tir 300 nm dén 600 nm, MR/PVA ¢ khoang budc séng tir 400 nm dén 600 nm
va CV/PVA duoc khao st ¢ budc séng tir 550 nm dén 650 nm. Binh hap thu ning lwong
caa cac phim mong MB/PVA, MO/PVA, MR/PVA va CV/IPVA lan luot 1a 668 nm, 440
nm, 520 nm va 599 nm (hinh 2, 3, 4 va 5).
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Hinh 2: Phé hap thu cua phim MB/PVA duoc chiéu xa khodng liéu khac nhau
o dai buréc song ter 500 nm den 750 nm
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Hinh 3: Pho hdp thy cua phim MO/PVA diroc chiéu xa khoang liéu khac nhau
o dai buéc song ter 300 nm den 600 nm
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Hinh 4: Phé hdp thu ciia phim MR/PVA dwoc chiéu xa khoang liéu khac nhau
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Hinh 5: Phé hdp thu ciia phim CV/PVA dwoc chiéu xa khoang liéu khac nhau

& ddi buréc song tir 550 nm dén 650 nm

Céc hinh v& trén cho thay, gid tri cuong d6 mat do quang tai dinh phd ddc trung
mau cua cac phim PVA dugc nhuom mau khac nhau déu suy giam dan theo chiéu tang

cua lidu chiéu.
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3.1. P§ nhay mau dbi véi birc xa
D6 nhay mau déi vai birc xa md ta kha ning bién d6i mau caa phim khi bi chiéu
xa va dugc xac dinh bang cong thic:
n

s=—"2 1)
n

S

Trong d6 ns 12 gia tri mat d6 quang caa phim tai liéu chiéu vé cung 16n (D = o);
no la gié tri mat do quang cua phim tai liéu D = 0. Céc gié tri ns va n, dugc xac dinh tir
ham dic trung liéu caa phim mong PVA ddi mau.

Pudng dic trung liéu mo ta méi quan hé giita liéu chiéu xa va gia tri mat do
quang cua phim va chung duoc md ta bang ham mi bdo hoa cua md hinh truyén ning
luong [10-12]:

n(D)=n[1-e*°]+ne™*® 2)

Trong d6 k = p+q, voi p 1a x4c suat & mot phan tir nhay bic xa trong phim mong
trg thanh phan ti kich hoat va q 1a xac suat ¢é mot phan tir kich hoat trong phim bj khu
kich hoat tinh cho mét don vi thaoi gian.

Bang 1: Gia tri hé sé dwroc lam khop theo md hinh truyén nang lwong

Phim méng No N No/ Ns k R?
MR/PVA 0,814+0,011 | 0,276+0,021 | 2,950+0,227 | 0,036+0,005 | 0,98664
CV/PVA 1,052+0,014 | 0,214+0,030 | 4,916+0,689 | 0,023+0,005 | 0,99426
MO/PVA 0,159+0,007 | 0,051+0,006 | 3,118+0,404 | 0,024+0,005 | 0,96574
MB/PVA 1,399+0,031 | 0,190+0,020 | 7,363+0,788 | 0,030+0,002 | 0,99435

Két qua md ta gi tri d6 nhay mau buc xa trén bang 1 cho thiy do nhay mau doi
véi buc xa ciia phim MB/PVA Ia tét nhat va cia phim MO/PVA 1a kém nhét. Giai thich
hién twong nay, nhiéu nghién ctu trude day cho thay khi bi chiéu xa, cac phim mong
PVA nhudém mau xuat hién cing mot ldc hai yéu té gay ra sy mat mau caa phim mong.
Céc chat nhuom mau vira bi tac dung truc tiép cua birc xa gamma pha huy, dong thoi lai
bi méi truong axit HC1 duoc tao ra trong qua trinh chiéu xa phim moéng nhuém mau tac
dung [13-18]. Trong c4c chat nhuém mau dugc chon thi cau trdc phan tir ¢6 chia Cl chi
& mau methylene blue (C16H18CIN3SxxH20) va Crytal violet (C2sH30CIN3). Chinh vi vay,
hai chat nhuém mau nay khi duoc dua vao dung dich PVA dé tao mang mong d tao ra
mai truong axit HCI trong qué trinh chiéu xa phim. Do dé, hai loai phim nhuém mau nay
nhay birc Xa hon hin cac mau khac dugc nghién ctu ¢ day.

KET LUAN

Nghién ctru sy suy giam gia tri mat d6 quang cua cac phim PVA nhuom mau cho
thay loai liéu ké mang mong nay phu hop cho viéc phét trién va tng dung hé lidu ké do
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lidu cao dung trong cong ngh¢ buc xa ¢ Viét Nam. Viéc nghién ctru va khao sat do nhay
mau Vai birc xa ciia mot sé phim mong nhuém mau khi chiéu xa trén nguon gamma giup
tim ra nhitng chat nhuém phu hop va 1am ting kha ning 1am viéc cua loai liéu ké nay.
Céac két qua khao sat trén cac mau cho thiy phim duoc nhuém mau xanh methylence
blue c6 d6 nhay mau tét hon so véi cac mau khéc.
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SUMMARY

STUDY COLOR SENSITIVITY ON DYED POLY(VINYL ALCOHOL)
FILM IRRADIATED WITH GAMMA RAYS

The Polyvinyl Alcohol (PVA) films dyed with different colors such as methylene
blue (MB/PVA), methyl orange (MO/PVA), methyl red (MR/PVA) and crystal violet
(CV/IPVA) were investigated. The dyed PVA films were decolored by gamma radiation.
So that, they were made dosimetries for high-dose control of the gamma source. We used
Co® y-source in dose range of 0-150 kGy for studying decoloration of the dyed PVA
films. The optical density change in these films at pre and post irradiation was studied by
UV-VIS spectrophotometer. The color sensitivity on the dyed PVA films irradiated vy-
source with difference colors was difference. The results shown that the MB/PVA films
have the highest sensitivity in studied dose range.
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