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Rapid determination of sulfate in water by turbidimetry

Xue Xiuling Li Mengdi
(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract

with nephelometer was developed basing on the turbidity of barium sulfate. Influencing factors such as back-

To achieve a rapid field determination, a new method for the determination of sulfate in water

ground turbidity, addition amount of barium chloride, shaking time, and settle time, were investigated. Results
revealed that 5 ~25 NTU of background turbidity had negligible effects on the determination. The optimal condi-
tions were optimized to be barium chloride addition amount of 0.2 g, hand shake of 40 s, and settle time of 5
min. Under the optimal conditions, the linear range of the method was 5 ~90 mg/L with a correlation coefficient
of 0.9998. The method detection limit was 0. 25 mg/L. Recoveries of spiked samples were in the range of
94.00% ~105.25% with an relative standard deviation ( RSD) less than 1.75% (n =5). The established
method is portable and simple, and has the potential application with the simultaneous determination of turbidity.

Key words sulfate; turbidimetry; rapid determination
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PUERAR 5 min J5, FH 9 RE{SCI0 2 VA R, AR A oA i
S AR 25 T SR R AR v

2 H#R5HR

2.1 FWEER
21,1 RAERENHa

AS BT FE P P R A3 S A R A0 ik 3 11 ik
5 J5 AT T A T AR K B K R K R R R R
B LR KRR T K K RE B T B
2308 AR AR 5 i A I AT R o (R AR S
HEAr 25 N BRI K Sy R I KR 43 590 5 T A [a) Joi
Y A T B ek R R ) N BRI R R 1.2 2P
ROt FLAR R & AT TN RE L SR LA L

Bl 1R MUEAE 5 ~25 NTU i, HoX B R £ /9
I JLT- AT B2, i B AE 30 ~ 65 NTU i, HoAl A7 iR
TR AR 6 me/L 24y KRN DAy ok R i Ao A

FERANTRSE 18 TUURE , 45 R A A% o DRI A 0 K A
I E i, 0 3k B AR AR KR B T e R AT o B Ak B
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Fig. 1  Effect of background turbidity

on sulfate determination

2.1.2 MM mATBELE MAZTHH R

SR IR T AR I SRR E R A R A
AL W55 % 390 4 ) A A B S Ak R 5 R
F 43 S0 G 25 R py s o 25 BRI, S Ak L
BEATE AR AT o 332 A I A A B0 R, 2 1
TR, (A A% T A R K T A B Y
BT R T S i R AU R

PR LH S5 6 B R R 1) B s A R VR EE 90 mg/L,
AR G AR A B F R 1L 2 TR S 0 AP PR
AT . S5 R R, EA BRI A R 7E 0. 15 ~
0.25 g X gn 45 REEAR B A, o &, WAl & 3
TS A AT o X AT RER VA U B IR R
AT EHIEH. HEAI i ARAES £,
TSP, 29 H 0.2 g BIRT, IO A0 vHET
2.1.3 #ZFHu a6 R

i T2 AL L ok 32 50 $ A 2R R R ™A U M 48
WEII e 55 ~65 s, ISR . I T H 5
b AT v R Bl B R 6 I S 2 SR Y R e S e i B
16 1.00 mL i B2 £ bR o 5 W L il B, vh 385 5] (35
~55 R/ min) fff G AL AR S8 2 . A5 REWT,
F2 By 15F [] Tt 2 AR 0 7 1% 5% i) AN B ik, 76 20 ~ 80 s
B N AT e e R N, A R T RE . b TR
L343, SEE L 40 s Sy SR AR Bl N ] o
2.1.4 #HENGIW

SN S84 5, i E RO T B0 AR E 0T
YT W AP X BRI G B R, LR 1.2 HR AR SR
I [RD6 I G S5 SRS, SR 2,

H 2 TR0, 7E 4 ~ 10 min Z [A], B0(H HE A F2
FE L TE 10 min DLJS  B0ME T RE . 55 50 3 HOSR A
If[E] A 5 min,
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mg/L,R* =0.9998 , 4% TUPAC ¥ i 7 vk, %25 [
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Rt BR L =3s/b (b 2Ry )5 vk 0 2 BORE , B a1 3 05 72 1
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Fig.2 Effect of settle time on sulfate determination

1 EFENEZUEEESHFERHR
Table 1 Linear range and detection limit of each method
DZR7A LTy R R {4 LML (mg/L) K i R (mg/L)
BSR4 66 TR GB/T 5750.5-2006 — 8 ~85 2.5
TR L i GB/T 5750. 52006 — — 5~40 5
T BE A (AHE) Y =4.8934x - 1.9314 0.9998 5~90 0.25
1158 2 7L Ak - Ak L i g e Y =5.832x - 1.353 0.9998 0.5 ~30 0.49

2.2.2 WMEALEwKE LR

T BN [) R RS A T 1k 1 5 e, S g ik R
B R 2 BRI A AR R K (o g A B )
PR 2ERE K (it UB b ) JE VTR K R E
TG 7K AR BT YR A K (R RE 10 4% ) (BT 3 L 9
JIR A K (R B 20 A% ) BT B 5 Kk (# B 25
i) HEAT 43 B0 s, R K B2 43 ) Sy 20 .56 .38
2.0.2.2.4.9.1.9 NTU, Ml & 45 B L% 2,

K2 KBEBEESEWRERXK(n=35)
Table 2 Precision and recovery rate test(n =5)
SR KRR BERAR AR

K OHE piion (Xaspy S0 HeE

(¥ (NTU) (mg/L) (%) (%)

NEREIK 0 237 44.74 £0.50 1.12 98.85
MWK 0 263 54.10+£0.30  0.55 99.30
Mgk 0 152 31.50 £0.55 1.75 97.45
ITEKE 0 200 40.90 +0.37 0.90  99.95
w10 366 75.19 0.32 0.43  105.25
mEE 20 357 73.35 +0.14 0.19 94.00
AW 25 380 78.13 £0.18 0.23  101.80

2 RWI,T BhKRE b B R 1Y AR [ R
94.00% ~105.25% ,RSD } 0.19% ~1.75% , J7
T HEAR TR, ELAT B 00 B R RORS 9%

2.2.3 H5REFENHITER

R TR T A B HER M, RIS I E T AR KA

N ERTRI KRR R 2 K R T TIT 8K JE T

15K AL BT I AR R TR A IR K R T B
WK R AR & i, 5 GB/T 5750. 5-2006 i IR 1
P o 3k % TR L 0 D' Ol BE vk B E A R R AT LU,
PRI 3, Gt R A R LK 4,

R A MG AR SR A5 R AR, MGk S B R
UL R R B3 e e Bk B T M 22 57 0 %
J5 ik Ay AL, BAT AT AT

%3 EERAHERRBERONE (n=5)

Table 3 Determination of sulfate in actual

water samples (n =5) (mg/L)
X R AL BB L R Rk
X =SD X +SD X +SD
IR 44.74 £0.50 43.06 +0.10 43.21 £0.10
FE WK 54.10 £0.30 46.30 £0.24 48.57 £0.51
ITIZ/KFE  40.90 £0.37 40.77 £0.25 40.83 0. 10
EAK)T 751.89£3.23  757.04 £1.78 764.23 £2.73
HA4ET  1467.00£2.89 1455.95+1.97 1467.15x2.18
B 1953.3024.57 1959.54+2.47 1953.72£2.58
3% #®

(1) SEBL T K A b B e i TRk &5 42 19 [a) e 30l
SE AR O I S R AR E .

(2) R R B 7 (4 A5 4  , JE Gl 5K
R B 1) PR AT

(3) X5 F Bt R 5 2 b 5w #9 JK B 5 A R s
%, A BELE 4 ROk —E IR 22
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Table 4 Statistical test results of turbidimetry, barium sulfate spectrophotometry

and barium chromate spectrophotometric method

e 1 e 2 I ! 06 &5 R
Py i 2k F, =3.085 F, =2.756 Foos(4,2) =19.2 F < Fo g (4,2) TP 5 1 AR 16 O B 35 1 22 5
1 K F,=1.879 F, =0.418 Foos(4,2) =19.2 F<Fy s (4,2) WEEILEE 5 R 6 8 B 125 5
TRk F,=2.618 F, =14.819 Foos(4,2) =19.2 F<Fy s (4,2) WEEILEE 5 SR 6 i B 125 5
kI F, =3.949 Fy=1.682 Foos(4,2) =19.2 F<Fyos(4,2) BENGE 5 RERET B 5125
i F, =2.574 F, =2.104 Fog5(4,2) =19.2 F<Fyos(4,2) B0 5 AR TG 35 12 5
53 F, =4.125 F,=3.764 Foo5(4,2) =19.2 F <Py s (4,2) W I0EE 5 A 6 G i 5 122 5

TE A 1 S GETHE 2 43 50 o iy B2 AR 3 55 B R B0 L ok 7 B e A3 5 B R 043 D 16 JBE 7k 1 L A 45
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