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SUMMARY

Phosphorus-32 is produced using the nuclear reaction °'P (n,y) %P by irradiation of the phosphorus peroxide
(P,0O,) target. Phosphoric acid is prepared by the dissolution of irradiated target in 40 ml of boiling chloric acid 0,1 N.
When the dissolution of phosphor peroxide is completed, the beaker is allowed to cool. 8 ml of 30% H,0O, is added
and refluxed for 3h. Finally, the solution is filtered through a sintered glass filter, porosity G3 and passed into a
column of cationic exchanger (Dowex-50 W-X4 preconditioned in hydrogen form) to remove metallic impurities. The

effluent is collected as the stock solution.

Radiochemical purity is determined by paper chromatography (radiochemical purity control) in the solvent
system: Whatman No. 1 paper and the mixture of isopropyl alcohol : water : 50% trichloracetic acid : 25% NH,OH
(75:15:10:0.3 v/v.) as a mobile phase, developing time ranged from 12 to 17 h.

Radiochemical purity of phosphoric acid (H,*PO,) solution prepared by our method is obtained more than 99%.

Key word: H;**PO, Phosphorus-32.

I. DAT VAN PE

Phosphorus-32 (P-32) dwoc diéu ché tir P,O, co
nhiéu (rng dung hiéu qua, ngoai sy da dang né con
mang tinh kinh t& cao b&i gia thanh ré vi du trong viéc
didu ché cac tAm ap dé diéu tri cac bénh ngoai da nhw u
mau, seo 16i...gia thanh gidm dén nhiéu 1an so v&i san
phdm khéng chat mang dwoc san xuét tr Lwu huynh,
hay viéc diéu ché cac ché phdm hat hén hop vo co
Ca0-P205 c6 kich thwérc micron cho muc dich diéu
tri ung thw gan da dwoc (rng dung hiéu qua. Pac biét
trong diéu tri gidm dau do ung thw di cdn xwong bang
phwong phap ubng tryc tiép da cho hiéu qué cao trong
nhiéu ndm qua.

Trong cbng nghiép viéc diung P,O, phdéng xa dé
nghién ctru cAu tric vat liéu cling dang dwoc nghién
ctru (rng dung nhiéu noi trén thé gidi.

*Trung tam Nghién ciru va Diéu ché Pong vi phong xa, Vién
Nghién ctru hat nhan

32P ¢6 thoi gian ban ra 14,24 ngay phat tia B cé
nang lwong cwe dai 1,71 MeV (E__) va nang luvgng
trung binh 0,6949 MeV (E, ) dwoc (rng dung trong cac

[inh viwec khoa hoc va ki thuat khac nhau, dac biét la
trong y hoc va néng nghiép.

Trong c6ng nghé hat nhan, 32P dwoc diéu ché tw
cac phan (rng hat nhan sau:

1.%28 (n, p) 2P
2.3P (n, y) 2P

Theo phan (ng 1, ampul ch&ra bia Iwu huynh
nguyén t6 sau khi chiéu xa dwoc thao ra, dé vao hé
chuwng cét, binh chuwng dwoc ndi véi hé chan khong dé
ha ap suét xudng 1-5 mm Hg. Qua trinh chuwng cét dién
ra & 180-200°C trong vong 1 dén 2 gi¢r. Hoat dd phéng
xa clia 32P dwoc chiét ra bang 100 ml axit HC1 0,1 N dun
néng & 60-70°C, photphor s& ndm & dang H,%PO,.

Theo phan &ng 2, ampul chira bia chiéu xa P,O,
duwoc d6 vao cbe va xi ly véi axit HCI 0,1 N. Loai dung

DIEN QUANG VIET NAM S 11-4/2013

501



DIEN PAN

dich nay chira chat mang nén dwoc dung dé diéu ché
dwoc chat ubng va cac nghién clru (rng dung khac.

Do tinh khiét héa phong xa (Radiochemical purity)
la ti 18, tinh bang phan tram, gitra hoat do phéng xa cla
hat nhan phéng xa can c6 hién dién trong sa&n pham
phéng xa & dang héa hoc mong muén va tdng hoat
dd phdéng xa cla hat nhan phéng xa hién dién trong
san phdm & moi dang hop chéat héa hoc. Cac tap chét
hoa phéng xa (radiochemical impuryties) thwdng phat
sinh ra cac phan &ng hoéa hoc canh tranh trong qua
trinh danh diu, phan hady radiolytic, diéu kién bao quan,
phan hay trong thdi gian lwu triv, d6 bén vdn cé vv.

Trong cac san pham phoéng xa, thudng phai kiém
tra nhiéu chi tiéu, trong dé chi tiéu vé do tinh khiét hoa
phéng xa 1& mdt nhirng chi tiéu quan trong nhét. D6 tinh
khiét hda phong xa clia dung dich NaH,*PO, dwoc tinh
toan nhw sau:

A
Yol = 1 APO‘ 100
PO; + PO;" + P03
Trong do:

% A%,.,% - Phan tram hoat do *P & dang PO,%,
A o5 -Tong hoat d6 cla dinh 2P & dang PO,
A o5 -TONg hoat dd cua dinh %P & dang PO,
A,o,*-Tbng hoat d6 cta dinh 2P & dang P,0,*.

P207

Do tinh khiét héa phong xa ctia cac dang 32P duwoc
xac dinh bang cac phwong phap héa ly khac nhau, nhw
két tua, séc ky dién di, séc ky gidy, sac ky trao déi ion...

Il. PHUONG PHAP THY'C NGHIEM
1. Diéu ché dung dich H,3?PO,

Chiéu xa 100 gi&» 10g P,0, loai tinh khiét phan tich
trong bay notron cla 16 phan (ng hat nhan Pa Lat, c6
théng lwong 2.3x10%n.cm?2.s™'. D& ngudi 2 ngay, van
chuyén bia chiéu xa dén box san xuét, thao bia va hoa
tan bdng 40 ml HCI 0,1 N da dun néng, sau khi dé ngudi
cho thém dung dich 8 ml H,0, 30%. Bun hdi Ivu hén
hop trén bép nhiét trong vong 3 gi®. Lam ngudi, 14y san
phdm ra, loc qua loc xbp thdy tinh G-3 va ddi qua cot
trao doi cation Dowex 50W-X4 dé loai bd cac cation tap
chéat kim loai.

2. Kiém tra do tinh khiét héa phéng xa

Cac tap chat dang pyrophotphat va polyphotphat
duwoc kiém tra bang phwong phap séc ky gidy trong hé
nhw sau:

Gidy Whatman No.1 va hén hop isopropyl alcohol:
nwéccat: axittrichloracetic 50%: NH ,OH25%(75:15:10:0.3
v.v.) lam pha déng, thoi gian séc ky: 12-17 gio.

O cac diéu kién nay, axit phosphoric, %2PO,* di
chuyén voi gia tri R [1]:

— R;cla orthophotphat 0.76

— R, of metaphotphat 0.00

— R, of pyrophotphat 0.40.

Sau khi chay séc ky xong, 14y gidy séc ky ra, dé
kho. Cat gidy sac ky thanh tirng mau nhé cé chiéu dai
1cm, do hoat d6 phéng xa tirng mau gidy sac ky trén
may GENESYS Lti.

V& db thj hoat d6 phéng xa (cpm-sd dém trong 1
phut) theo chiéu dai ctia dai gidy séc ky.

Tinh phan tram hiéu suét cia cac dinh séc ky nhw
da trinh bay & trén theo hoat dd phéng xa. Néu phan
tram hoat d phéng xa cda dinh rng vé&i H3PO, dat
trén 98% la san pham dat yéu cau.

II. KET QUA VA BAN LUAN

Khi hoa tan bia chiéu xa P,O, trong nworc, co cac
phan (rng sau xay ra:
- Khi tvong tac véi mét it nwdc lanh, né tao nén
axit metaphotphoric:
P,O, + H,O = 2HPO,,
- V&i nhiéu nuwéc ndéng, ndé tao nén axit
orthophotphoric:
P,O, + 3H,0 = 2H.PO,,
va khi dun néng, axit orthophotphoric mét nwéc tao thanh
axit diphotphoric (hay con goi la axit pyrophotphoric):
2H,PO,=H,P,0O, + H,O
Nhw vay, trong dung dich bay gid tén tai hén hop
ba dang axit ctia 3P [2].
Khi thém H,0, vao dung dich sé xay ra phan &ng:

P,O, + 3H,0, + H,0 = 2H,PO,(0,%)
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Mat khac, khi co axit metaphotphoric (meta-HPO,)
, (n=3,4-dang polimer) twong tac rat cham véi nuwéce tao
thanh H,PO,:

HPO, + H,0 = H,PO,

Qua trinh nay chuyén nhanh khi dun séi dung dich
va c6 mat cta axit manh. Axit diphotphoric (pyro-H,P,0,)
trong nwéc lanh chuyén thanh axit H,PO,, nhwng khi
dun sdi va ¢ mat axit manh thi quéa trinh chuyén nay
tré nén rat nhanh.

H,P,0, + H,0 = 2H,PO,

Nhw vay hau nhw toan bd P,O, trong dung dich
chuyén vé dang orthophotphat PO .

Cac két qua kiém tra d6 sach héa phéng xa duoc
trinh bay trong hinh 1 va 2. Tl cac két qua nay cho thay,
khi hoa tan bia chiéu xa P,O, chi trong dung dich HCI
0,1 N, do sach héa phéng xa ctia san pham axit H,%PO,
la 76%, con theo phwong phap diéu ché cta chung toi
da dat trén 99%.

é_ 40000
35000 -
30000 -
25000 A
20000 A
15000 -
10000 -

5000 A

0
0 5

15 20 25

CM

Hinh 1. Sédc dé séc ky gidy kiém tra do tinh khiét hba phéng xa dung dich H,*2PO, khi hoa tan bia P,0O,
chiéu xa trong dung dich HCI 0,1 N néng.

Do sach héa phong xa ctia dung dich P-32
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Hinh 2. Séc d6 séc ky gidy dung dich H,*?PO, khi hoa tan bia P,0, chiéu xa
trong dung djch HCI 0,1 N néng va H,0, ¢6 dun héi Iru.
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TOM TAT

Phosphor-32 duoc diéu ché qua phén tng hat nhén 3'P (n,y) %P bang céch chiéu xa bia phosphor peroxid
(P,0,). Axit phosphoric duwoc diéu ché bang cach hoa tan bia chiéu xa trong 40 mi axit chloric 0,1 N néng. Khi peroxid
phosphor tan hoan toan, céc chira mau dwoc dé ngudi. Thém 8 mi H,0, 30% véo dé va dun hoi luu 3 gio. Cudi cung,
loc dung dich qua phéu loc thay tinh xp G3 va cho qua cét trao déi cation (Dowex-50 W-X4) da diéu kién truéc &
dang H* dé dudi hét tap chét kim loai. Dung dich riva ra la sén phdm H,PO,.

D6 tinh khiét héa phong xa duoc xac dinh bang séc ky gidy trong hé: gidy Whatman No. 1 va hén hop isopropy!
alcohol: water: 50% trichloracetic acid: 25% NH,OH (75:15:10:0.3 v/Vv.) lam pha déng, thoi gian phat trién séc ky tor

12 dén 17 gio.

D6 tinh khiét héa phong xa cta dung dich axit phosphoric (H,*?PO,) duwoc diéu ché theo phuong phép cua

chung t6i Ia hon 99%.
Tir khéa: H,*PO, Phosphorus-32.
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