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Abstract; The feasibility of spectrophotometric determination of boron in water by common glass-
ware was studied. The boron in water was determined with Methylenimine — H photometric method with
common borosilicate glassware containing boron. The dissolution test of boron in borosilicate glassware
was carried out with pure water and acidic medium solution with the same analytical method. At the same
time, the comparison experiment was carried out with boron-free vessels. On basis of the previous experi-
mental results, the actual water samples were measured. The recovery tests were carried out while both
precision detection and accuracy analysis were performed; comparison analysis with results from process

with polypropylene boron-free vessels was conducted. The results of 24 hours and 72 hours of dissolution
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test showed that no precipitation of boron was observed in pure water and acidic medium solution with the

same analytical method with the borosilicate glass; and the relative standard deviation (n =6) of the pre-

cision measured with the common borosilicate glassware and polypropylene boron-free material was 1. 1%

to 2. 6% ; the accuracy results were consistent, and there was no significant difference in the test results.

The rate of recovery in the recovery tests were 98. 6% —102% , which indicated that the determination

was accurate and reliable. Therefore, common borosilicate glassware could be used for determination of

boron in water with the Methylenimine — H spectrophotometric method. In addition to reducing the cost of

experimental analysis, it provides certain reference and guidance for the implementation of the determina-

tion of boron in water by the Methylenimine — H photometric method.
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Tab. 1 Precipitation of boron from glassware in pure water(24 h)
m o H X, X, X, X, ¥I{E S RSD/%
MG fE 0.0766 | 0.0748 | 0.0755 | 0.0741 | 0.0752 | 0.001 1 1.4
Ty g — .
MEE/ (mg « L71) 0.0216 | 0.0169 | 0.0187 | 0.0151 0.018 1 0.002 8 15.3
Tl fa WOL(E 0.0746 | 0.0746 | 0.0742 | 0.0766 | 0.0750 | 0.001 1 1.5
. WEME (mg - L") 0.0164 | 0.0164 | 0.0153 | 0.0216 | 0.0174 | 0.002 8 16.2
R2 WIBRTELKPRFTHBERL(72 h)
Tab.2  Precipitation of boron from glassware in pure water(72 h)
o H X X X X, HME S RSD/%
. W SG1E 0.0756 | 0.0752 | 0.076 8 | 0.0740 | 0.0754 | 0.0012 1.5
WL L (A -
MEE/ (mg « L7h) 0.0187 | 0.0179 | 0.0221 0014 8 0.0185 | 0.003 0 16.3
. WOL(E 0.0756 | 0.0758 | 0.0753 | 0.0735 | 0.0751 | 0.001 1 1.4
DT [1Rax R -
MEE/ (mg « L71) 0.0190 | 0.0195 | 0.0182 | 0.0135 | 0.0176 | 0.002 8 15.7

M 1T VRS L 5 TR L A, 2
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0.018 1 mg/L A1 0.017 4 mg/L, %f 2 P ¥J{EFHTT ¢
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AL, 240K T2 h AL, R G 4
512k 0.018 5 mg/L F11 0.017 6 mg/L, % 2 PH{EHBE
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Tab.3  Precipitation of boron from glassware in buffer solution

W H X, X, X, X, WM S RSD/%
W SEAE 0.0709 | 0.0717 | 0.0711 | 0.0694 | 0.0723 | 0.001 1 1.4
Wﬁitt@% S P -1
MEM/ (mg » L) 0.0214 | 0.0235 | 0.0220 | 0.0176 | 0.0211 | 0.0025 12
. 2 e 0.0696 | 0.0691 | 0.0713 | 0.0706 | 0.0702 | 0.001 0 1.4
JoHl — 5
Ml (mg - L) 0.0181 | 0.0168 | 0.0225 | 0.0207 | 0.0195 | 0.002 6 13

1 3 AT UL, 005 25 SR A WO LR [RTREAR D, 6
ek LU (5 R0 T B 5 %8 0 E 44 2090 0 0. 021 1
mg/L H10.019 5 mg/L, 25 t Ky, 15, =0. 887, /NTF
B RAH 4. 30, RUIPRD LE 8 1Y I e (82— 20,
MG 2 i 2 50 I Jie — H A S5 4 3 Y
L HITE SR LG Wl il i) 24 b vh, L@ BE rh T
WA BB AT

2.3 FEMZEAXIEITER

LA 10.0 mL @47k, 43 5 76 00 £k 3 35 L 4078 N
TCHSEAE b €28 rp Al X FLSE G, 5 4% 3 €0 570 XoF
PIREDE IS LU 38 12 ma A 00, I 25 SR I3 4, ]
UL, B LU €655 RN T A L €258 T f s R 6 1 ot
FERIE A>3k 0.070 8 F10.071 0,2 ¢ #5362 4l
SEVME A B0 45 o 1 = 0. 209, I /N T4 2l
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Tab.4  Comparison results of blank test

o H W GAE H{E S RSD/%
WiRE 0.072 4,0.071 4,

W4 | 0.069 7.0.070 1 0.0708 | 0.0013 | 1.8
Wl 10.0730,0.070 6,

4 | 0.070 5.0.069 8 0.0710 | 0.001 4 | 2.0
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Calibration curve( borosilicate glass colorimetric tube)

Fig. 1
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Fig.2 Calibration curve( plastic colorimetric tube)
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0.999 5.0.384 1 #10.384 0.0.068 3 #10.062 7,
0. 66571 0. 646 , i xif N 2 Bt S AH I , T/ 22 57
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2.5 FEEEXL

DABIAR DY 25 W B 6 1l o5 A0 v J32 A0 o A v

W RERE A, W23 5 O 0..070 0.,0. 350 mg/L, $% fif
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Tab.5 Precision test results

Rl W s S/
B} D
PR g L) (g - L) (g - 17
0.070 0 0.069 3 0.001 6 2.3
iz
AL EH 0.350 0 0.3520 0.004 6 1.3
0.070 0 0.069 6 0.001 8 2.6
E - £
it L e 0.350 0 0.354 0 0.004 0 1.1
2.6 HEMEXTLL

FHRIRRAEI 28 00 A DKo DN Ar v, 5 (PR 05
W53 A 7 vk bn v RE T HOR 2 ) (H) 168—
2010) Ay AZESR , 551 FH 0 A 39 3 R0 I 0 2 R
ol EE G S RS AR AL ZEA T A 2R IR 6
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Tab.6 Accuracy test results

e L5 A ¥ife/ S/ RSD/
Iﬁi E‘ =il =il =il

(mg+L7) |(mg-L)((mg-L7) %
JCW 1.00,1.01,1.00,
i | 1.03.1.02.1.03 1.02 0.014 | 1.4
WiRE |1.03,1.02,1.02,
o 10.998.1.00,1.02| O 0.013 1 1.3
FEA )
e 1.02 £0.05
FRifE(E

AL, TG o A RN A € A A I 4 1
G 1.02 A1 1.01 mg/L, 28 ¢ Ke B ik R0, 1y =
1.28 /NFARAE 2. 78, Ul IO GE L 45 5 TC 0t
A RN 45 5 ELA — B0k, I e 5 SR
2.7 SEEREESRINE K BRI

FiHO e — HOGRE L, I JCHI Eb 258 Fnami i te
A XS B SR KRR AT, S5 AR R T, B
W 5R7K 5.00 mL, FHBAE b 620488 G847 ks [k 52 56
(n=6),MEZERILF 8, v UL, 4" SR 1#F0 2#4f
i, TR £ 5 L 6 A A I A A A R
0.221.,0.227F10.492 0. 484 mg/L, % t KBy, b5 =
1.70, 140, = 1. 61, /NTAZRAR 2. 78 5 Ui BB A LU (2
55 JOHI L £ A8 (0 0 S 2 SR LA — 3, I 4
WM. mER 8 Al L, [FIR A 98. 6% ~ 102% , #H X}
FrifEfRZE N 1.6% ~2.5%
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Tab.7 Determination results of real samples

W PME/ S/
moH . 1+ |RSD/%
(mg+ L~")|(mg - L") 0
B 3RK 1# 0.221 0.005 7 2.6
Paze
KO e 2w [ 0.492 | 0.0004 | 1.9
B3Rk 1# 0.227 0.006 5 2.8
WL A
WAk 2# | 0.484 | 0.0077 | 1.6
F8 MMIREIEIELER
Tab.8 Results of recovery experiments
—\E. »‘n
W H $EE/MM$/MEE/}3& RSD/%
g ng g R/ %
BRI 1#] 1.16 1.00 2.21 102 2.5
WK 2# | 2.42 2.00 4.36 98.6 1.6

SEUOE T B I LA SR AR L, A4 T L 2 R bl
JRBEIE (X 45 = M RE B ) | & — IR ik 22 T
TR R R B L RS e AR e R Y
SRBCESMRL . o AR B B8 04 1 B, T S 2 Pl —
AACHES ASTE] A5 0 S A T Al e i & ( B 35
Myt F, AL & SR 5% ~ 15% , f 2 7] %]
20% A0 T AT R B v R LA R R
JEXAFAE) AN 8 T 7K FRR IR , 7630 5 ()48 FH P35
T AR E
3 i

KR s, 53 5 S Atk A it ek
SR A SR SR R S A B S L e A
BB NG DL o SEBR 25 T F B, 28 4li KRN R Mk 22 il
T, Ik Bt 2 A BE VA T Bl i AT il . B
FUAE PP L0 A8 o fezs 1 bk, B A 386 38 L £
EREW IR AT I A HT G Ol o [RI R4 70 52
B AR ) B XTI i SIE 6, 0 45 S B AT — B0k s i RE
Y 55 LU AR A T I b [l R0 25 5, 45 5 7
FEAREER . mI UL, 76 WAL B 5 v DL RE R 55 E 2077
TERIIN , A 50 s T 8K R BRI T, AN 23 X6 H A g —
H 360 B I 5 B 7™ A= 48 52 ), B A 35 88 45 1L
AT D0 B, ARV S 3 s AR (1) [R B, SRy b o 53
Ik - HOGis vk i SE it de it TR S8
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