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WETRERET Ga( I HCl-ZB THRE R 4R D, LR R, HCLHE K 6mol/l
B, DIEBG A 5X10%, B4 % 1,HCI 3 EH 5. 5—8. 0omol/1 Bt , B E 2>>98% , EHF &4
T 3HFH ZnCl, E<2mol/1 Bf, E RIETF 96% ., RAZBMTERERKAR FEEHF TS Z: &
] & MR [VGaliE S . REBRERIE N 6mol/l HCL, Zn B F ¥ B <omel/L ¥ BATE TiCL, 3E
JERE Fe(H ) Fe(1),Ga(ID) /KK E, PR A ~~100% , BTk 48 ¥ >00% ,Zn, Ti Fe,
Cu.Cd.Pb (¥ B TR 1mg /1. BUFURL SR SUERHFEPEHAAMNERGARE
k. TR 9242 % B SR E <5,

X@IA MBME[TGa] ZMTE BHER

P ERER [V Ga I ST B LB M R K AL M R BBA  EAXEREFEREN N
H."Ga TEM R FERE R RES LE0 TR UBHNEBRENS . R EEHBER
Fl AR T EE b TREBGHX Zn B EISEANREBF PR AR TR,
Futey 12h, LUSTIZ R A RABERD S, kS, mEBR, SRR 8, H A BGH R R
K, 5% K. BXBALLERTH BT EAEBGN B2 5 R ABEMHEIHEOR.

1 SCIEER4

1.1 EZEFF0HH

2R o il BRI AL 99. 99 N BB EHI AL, B E 1. S5mm,

“GaCl; R EF 7 : A 0. 1mol/1 HCI EBAMYE B # I °Ge-“Ga KA H B, TR . HF*GCe
HOGIEAL Ga, 0, £RFRME S A, H CCL ZEBQEH & . KAEMRN ALO, H, il ¥k R Xk 4], &
FEZ) 3.7X10'Bq. #HKIEFTIE*GaCl, I F ,“Ge X & B2 107° U T,
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1.2 SrEcte . R R EREMN D E

TEST W, N & L H AR GaCl, R ER A1 — & ' ZnCl, ) HCl B, A SRR
ZBTERAER 2min, BT B35 HAHR HE M HCLIERCEAE . 248)5 , A& B 1ml B,
H Nal(TD HRIFEM B[ R 2 EERER , RESB W DEEREE . FiELBEHA,
FEBGEE B, IR 1min BlIk T4 .

& H ILEAEBGaCl, REEFIF 2mol/1 ZnCl, ) 6mol/l HCl # 3k, 5 HCI a3 55 %54k
FRZER T ERZ B 2min, 3 X7KH . BVUHASERY RERWRE 2min, 45, FB 1ml H
PLARAN S BB, (7] 3l Y Bt SR i R B,

1.3 EF¥HEye

PR EE 1. 5mm, B2 30mm, & FEEH 0. 4mm FEEIENME RN, XKEH 0. Imm
RSB, B R E , £ SR BT 5T BT 35MeV R B 2 1055 88 [ i B L Bk s8R A1 vh
EHEA, Btet, e HKRSRERSHE . #ASFENTFREE N 30MeV, 5 FFREE
B 12MeV, BHERG , AELLTHHERRZEEARE ,HE 5 R, FEKEEH4Ca B
JE BUE R R BN TAER Pt T 3.

1.4 HMEBER[7GalHEERF

RAEHHR T AE B K HCl B, IS WET1H 3. 5— Tmin, A AF, &, W 1 E K+
HCl ¥ B 24 6mol/1, 87 B ¥ E A KT 2mol/1, I 9 1rai 1094 TiCl, TR WEE A6, UIBE
REM Fe(T)RFe( 1), AHERN L8 T ERIMK . &35 00, A& 6mol/l HCI
PRk 3K, AESAKRE 2R, A RFER, A T. H 3. 20 MGRMFL BRI, L5,
A BERSKE HAE .

SEREFEANRRY 2.5mm WRZHMBNELHE EEMBESMAR. BHHEH
HEMRESEY TRARESKEZELH,

1.5 SRR AEZE

LRI Nal(TDH IR 258 37 el BRSO S Y B 5 MEElEXR
B VB SERAE G Ge 238 ¥V IR & . iH U 5B MR E S5 H P Eu
VR Y bRAERSNIE (P EIETRBIEM RSO ZE . Wb E AP E AR ENRE
EEEME BRI K- B-ME: 2: 1 (V/V), pH =6 )W, LITEEB . hE4EH
R FHUW A, HH Zn Fe,Cu,Cd.Pb i ZHR-Z5 44, Ti HERP . AENEEATAE
HEMIAERE . TRAFESHERATEGIIRENERE.

2 ER5vE

2.1 RERE Ga(ll)7#E HCI-Z B T Eeh R b4 Bt
SHELH D B HCL IR cue LR FE 1. BB 1 7] WL, HCI ¥ B R 6mol/l BTy D B &,
iE 5X 102,
2.2 ZnCl, MRERE Ga( W) ZEER 4 B2 08
;%%%ﬁﬁ:@ 2. B2 2‘%5}3 ’ﬁgﬁfg(ﬁm)i{ 5. 5—8mol/l ?E@E¢9ZHC12 mE(Cchlz)Qm
% GaCH)ZEBRY AR/ . {82 cpcy =3mol/1, T cuei=>Tmol /1 Bt , tE BLBTARIR Y . Ik, B 4%
B HCL ¥ B W 7E 6mol/1 245, ZnCl, ¥R B 8 A H T 2mol/1, Hhbd , R E =961,
EABIAEY Ga( D) ZPKI BRI, 3IREREFREZH MM 185, AKRFE 1K



H3M FEEF . CRTEBEEFIER &G ER[7Ga ik S 161

B REBUZE % (99. 984+0. 02) % .
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w0k
107 & -
3 1 5 6 7
aa/mol « 17!
E1 REEWRE Ga(H)EHC-ZBT B 2 ZnCl, 3 2B T KRZER T ERWF Ga(WOB B
hRE AR Czer,/mol + 171 1 1-—Cy2—— 1,3 ~—2,8~ —3,5——4;

kﬁ&l;(o/?)‘l s,

2.3 HEIEFLIEEE
SKERMBEFMERTEEREHEMKYZIT ZB AN (2.840.4)X10°
>3X 104, [ @ Zn Ti B9 & BEERE 1mg/1 4,22 BHER. HYGa REENE 3
KERAFE =R R O2E2) % ., FEERBEIAKT 3h, EREE BIEME. L. T,
2.4 FFahk
e AT ERWAE pH{ER 6. 7—7. 5. FFEHA N (78. 3+0. 2)h, 5CHRE —F, ¥ ¥
SRR —B R EHCGa. “Zn FHATERE, R\ BSERAE ~100% . 07569 B a B
HKF 90% . =&+ Zn, Ti,Fe,Cu,Cd.Pb §J & BAK F %0 1mg/l. REMEHE AR N A
£, L 3 10Bq R MMEERETIAR 1, BRI ERIETIAE 2. 3 /=M #ET
MO RREENERE, RAPRL L R EHREAT LS.

&1 “Ga ZHABNERE

WA BRS pH ff Bk SERE /% BOH RSB/ %
90-1-1 7.5 94.5 100
B 90-1-2 7.0 94.7 100
90-1-3 7.3 95.2 100
ohE 2 R A 6.0—7.5 290 >99

% = 245 g gy el 4.5—8.0 >85.0 =99
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®2 AHGNLFAR
TEREE o/mg - |7

p&E
Zn Ti Fe Cu Cd Pb
89-12-1 0. 80 <{0.7 1. 00 0.12 <0. 002 <{0.01
89-12-2 0. 99 <0.7 1.19 0.15 <C0. 002 0.01
89-12-3 0.95 <0.7 0.69 0.08 <C0. 006 <0.01
2.5 it

REWER Ga(I)ZE 6mol/l HC-Z B T B+ H D EHR T 7mol/l HCI-REBEH 1. 6 X
10*™3f01 6mol/1 HCI- & 5 T 2 F#Y 6. 3 10292 [8] , ZB A £ H HCl B H 5 DI B Tmol /1
AR N 1 b, B R E B ERMRETEM Zn B FRENEZWES R EBEHE, =80T
B (bR M0 5 et iy 5 R RS AR Y N EBGH L R AR R 2 BN R — A
ORIk I B- R

3 & i

BT ERNERG, IR FRES EHARE PRGOS PRAGRNEEGMRE
ROUMGRE("GaJEHW. FHYE = HCURE ST 6mol/ X EMBBENE N 5. 5—
8mol/l HCI, Zn B&-F¥E M AT 2wmol/l, @I B HGL 1005, BALA E>90% . {b%
FEEN92+2) % BAER R <3h, KA ERFABELZE.

AP F A NE R BT EIT A R P E YR R E B AR EXMNE TS T
HAERE FRRBE
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PRODUCTION OF “Ga CITRATE INJECTION LIQUID
WITH BUTYLACETATE EXTRACTION METHOD

FANG YIBING LIBO LIU PENG
PAN QIYUAN LIU PEIHUA WANG HAN FENG JINGLING
(Institute of High Energy Physics,Chinese Academy of Sciences,P.O. Boxr 918(11-04), Beijing 100039)

ABSTRACT

The distribution ratios D for Ga( I ) at trace concentration in the HCIl-butylacetate extrac-
tion system are measured. It is showed that the D in 6 mol/l HCl is 5X 10? which is maximum in
3—8mol/l HCL The extraction rates £ in 5. 5— 8mol/l HCI at phase ratio of 1 are 2>98% and
2296 respectively when the concentration of ZnCl, in the solution are 0 and <2 mcl/l. A buty-
lacetate extraction method for the production of *’Ga citrate iniection liguid from Zn target irradi-
ated by proton beam is developed. The optimal acidity of extraction is & moi/l HCL The concen-
tration of ZnCl, is adjusted io < 2. Omol/l and ihe impurity of Fe( I ) in solution is reduced to
Fe( 1) with 10% TiCl; before extraction. The *’Ga in organic phase is then stripped with water.
The radionuclidic purity of the product is 100% while the radiochemical purity > 90%. The
amounts of Zn,Ti,Fe,Cu,Cd and Pb in the injection are below or near 1mg/l. The test of abnor-
mal toxicity is negative. The quality of the injection meets the requirements of both the Chinese
Pharmacopoeia and the United States Pharmacopoeia. The chemical yield is (9242) % while the
time of operation is < 3h.
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