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Study on methods of decreasing blank absorbency
in determination of total nitrogen in water

MIAO Wei-wei, JIANG Min, WU Hao, LUO Chun-fang
( College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract : The blank absorbency is always too high to obtain the exact result when we analyze the total nitrogen
using alkaline potassium persulfate digestion-UV spectrophotometric method. We studied the phenomenon and
the results were as follows. The purity of water and potassium persulfate was the most essential factor in the
analysis. Water with high purity and imported K,S, 0, with the purity of more than 99. 0% could insure the
blank absorbency less than 0.030. Instead of using imported K,S,0;, we also obtained perfect results using
domestic K,S,0,(AR) as long as we made the reagent secondarily crystallized. If the purity of water or the
reagent of K,S,04 was not high enough, we could improve the experimental operation to reduce the blank
absorbency by adding HCI(1 +9) solution into alkaline potassium persulfate solution, extending the digestion
time to 50 minutes or cooling rapidly after digestion. But these methods could only reduce the blank
abhsorbency to some degree but couldn’t ensure an absorbency less than 0. 030. Different instruments for
digestion or absorbency analysis showed no significant effect on the results.
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GB %) Bk E Rz HIBUBOGIE (A,) Filsd 0. 030, TiSLhrRERrEd , AR, H 2B ke
HIPOGE, AT B I IEBRE 4R, EER, RSHRFRIT T EATOEEMSHIEE, €1F
K,S,0, ZHEE GRB /K GRIRASIL MR aT E 21 B8 RA — HEMIE, A, £H 3T REMN M
R ERHAT T B2 E X IR, FERE SR AT kA B R B AR T 5 I EIAR S %

1 ARSI

L1 g8k

RIS AT R & AN T FT7R « W& 4% : Pure-Ro BYXUFE#S ; 5 % T 2% : MILLIPORE-Q #Y 25 25 745 ; %
B85 : SYZ-550 B S b = 4K 281848 s 1803 HedR : YX 280B B F R AN FEWZZRIE T 2 B8
RS HVE-50 B4 B 3 R KB R 50 o6 B TH 752N BUVERSMAT L 4 606 BE it s R AR R T
1% : Ultrospec2000 2 ERH H A X .
1.2 HiE
1.2.1 WE K,S,0; 358l AER

PR PFARR TR E K,S,0,, K E 7= a4 K,S,0, (HifF =99.5% ) / A B.CJ /=, #H
K,S,0, (4fZ =99.0% ) HTEE D | /=&, I @R EKEE N ERNETRELEE FHEH A EH
15 By Ak (FFRE 47K ) #0 NaOH Eo % 4 Fhidte P K, S,0, B, 43 HIFRZ A, (B, .C,.D,, 3B %K
) K,S,04 43 5I#EFT— R IR B4 IR A0 38 16 BT 1% K, S,0, R 47K NaOH AL B R . 73
9# A )7 K,S,0, X B P IREL M K,S,0, FTELARAIERATE 100 mL, 43 Ff0A 2 mL HCI(1 +9),

BB AL PR K,S,0, R

SKH GB %, % LR 8 P WRAE N THM AT LR OB E I E . BEEEa L% HCI(1 +9)
B R 7K R, S aik gyt . B AACh s 4K, BRgiK 10 mL F 25 mL g 5, 4 518 iR
8 P 5 mL, HY M AILGFE O, A TR SRR WIERE, I X E T X4ERHRE 120 ~ 124 Cik
50 min, FEE HARBEE/GHUE , ZIR(15 CAL) T EARE, A 1 mL HCI(1 +9) B, Inm 2K €45
BB, LVESM IR ETHIE A, .

PeF#E A K, 8,0, BLil/5 58 2.4 .68 RIVERAE N TE FRR , TH AR (8l J 4 30 min, ¥R A 77 1 %
A B, 7317 K,S,0, BB 28 B ROGEM R
1.2.2 Tﬂﬂmﬂ%‘*ﬁbkﬁgeﬁﬂ)b’:ﬁm A}

BRI FKE = — T lAERK (FRW,) ; 2 GB R AINE L 281845, n H,S0, z&1@ ks T &
IK(FRW,) s ZRFEEAK(FRW,) 0

A AT K K, 8,04, 53 5 A Bk =R 28 /K BLBUBE K, S, 0, ¥ ; O K, S,0,, JAEH 7218
KO AK B AR K, 8,05 W . THARET[E] 50 min, # 1.2. 1 Fr® FLME A, 1H.
1.2.3 ERDEF43 = AR EM R

AR K,S,0, A, 72 1.2, 1 JRR T, (BIE MR R] 254 30 .40 .50 min, ME A, {H, 5347
TH AR (a5 28 B IR SBAE M2

R 5T BT I AR B A 1) O =% 28 B ROBE AR, H AR R v, DUR R RIS R S B IR P F AN [
AR B 120 ~ 124 °C 45 min, M FE A, {H,

THARSE , KA EAE R P 2 B, — S FERR[ (15 £2) CIERRH, n—HRAFLESR
YFEIYR KL (5 £1) C 1o PREEA A, A7 AR I EIIR BEXT 25 [ R G E MR
1.2.4 WERLNIFX = ARALEHZI _

AT RIS A FEEEE A RBE SRS AROEENE N, AR a® e
LA eSS A HCI(1 +9) VSRRV S /K UE REBIK R = HEXBEAFRAE AR .28
Bler R 5R Wl WOBAE I 2 358 A 24606 BE i R B R T B AR A%
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K 1 AAF K,S,0; IHFBRAE BRIGE. A A, EATH SRR FRERE K, S, 0, WHRHFTH
i, K AROUEE BEER . #0 K,S,0, FIECHARE A, E{00 0. 021,554 GB Z5K ; M= ™/ 3 Ff
K,S,0, FERUHTHARIRZ A, [EXIHEE T 0.030, XF B K,S,0; #EAT—WEL MG, A, (ERKFEAR,
HJEORE) 0. 708 [ 2 0.059; "R ELS M MIRUREAE, RN 0. 024,455 GB B3R, X AT 7 K,S,0, B
FREIBRE K, S, 05 VIR E HCL(1 +9) AL BRJ5 BI¥R R, A, (B HFOREY 0. 043 (&5 0. 034, A B Z AR ;
Xt B 7™ K,8,0, —KELERELRAIIRYE K, S, 05 W WHETRFEAL TG, A, (HAEE EF, BT E
GB E3R, Al L, Mt K,S,0, B EHf- 445 K, S,0, PEAT IR E LS RECAH T AR A, <0. 030,
3K 2 GB ZR Al EEARFE K K, S,0, Wik HCI(1 +9) AbBRAYT7 vl AR A, 1Ho

F1 TEEHERSHBREXE A REEARM
Tab.1 Effects of different alkaline K,S, O, solution on blank absorbency with

THARW A B, G, D, B, B, A, B,
Ay 0.043 £0.017 0.708 +0.006 0.941 +0.118 0.021 £0.000 0.059 +0.013 0.024 £0.005 0.034 £0.006 0.027 +0.006
A, B .C ‘Dx_ﬁ’%uﬂ‘] ABCTI EHEED #O K,S,04 e A B 1 K, 5,04 Yém;Bz \B3—X‘T BJ K;S,0 HIF—K . K
HEE GG BRI A, B,— 3T A, By it HCI(1 +9) AL B /5 7

SEFAHE T K,S,0, FRHUESS 2 .4.6.8 KRR IR , 4552 2 BN, H2s (BB K W 0. 018,
0.019.0.040 71 0. 085 , Bl A W B WA A Wi 7 6D 13 K W B K, 1128 6 KR %S FUBOR AT
0.030, Bk, Btk K,S,0, VR ELHIJG RRSHREE AT, A A Bt i, Dl fli s HBOLEE .
2.2 alE AKX 2 HIROBIE R R

% 2 HRFHAS AKX 2 I A, B A T K,S,0, 4 51 LA 7] 5% 36 F K B AL 0 18 A
W, HZS FTROGIE /N ERARCHN A, + Wo A+ WL A+ W, BIfF— K,S,0, &M, 2t s sk i
SR TE AN TS % 38 FREUK. EEMEEA T ik, A, + W, 5 A, 55T 0.030,
D, + W, A, M4 GB 33k ,250.019, HAD, + W,.D, + W, § A, A, B4k R BIFTFLE
BEIBK BRI B TR K. TR, R F ALK K,S,0, BEA/K—FIESS HRGEE
BERWENLESEMS,

#2 TERBAANSEREEHHE

Tab.2 Effects of water of different purities on blank absorbency

A+ W, A+ W, A+ W, D, + W, D+ W,
A, 0.037 £0.001 0.044 +0.008 0.034 +0.006 0.045 +0.002 0.019 £0.002
W, — @I EK W — I BRI R IR M R EUK W, — R R B T B &K A —A T K,5,04;D,—#EH K, 85,04

2.3 AKX HRGE R

R 3 HARNEMEREIXTZ AR ERNZ N, WK 3 715 i3 Ky mEZE AR, AT K,S,0,
T 00 K,S,0 1A% 50 min, 3 A, E#R/NT-144#% 30 min f),{E457E 0. 030 LI _E, 435 0.037 F10.045;
R FIA B AR EE, A T K,S,0, T 50 min, £ A, {534 0. 034, {3k F 0. 030; fifi#t 0 K,S,0, 14
30 min % 50 min, H A, {H43513% 0.018 #10.019, 4 JLF T2 5], H¥/MF 0.030, %4 GB ER,
T3R5 IR AR K, 8,0, K aliK BARIESS A RCERF & SRS DE &M, M Y P&
ASBETH AL B, SE K T A A B BT LLE PR A, {8, (B EEEH GB 2K,
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F3 ARIEMFERE B R ENRIE
Tab.3 Effects of digestion time on blank absorbency

A +W, +40mn A +W, +50min A + W; +50mn D, +W, +30 min Dy +W, +50 min D, +W; +30 min D, +W; +50 min

Ay 0.044 £0.004  0.037=0.001  0.034 £0.006  0.084 £0.010  0.045=0.002 0.018 £0.003  0.019 £0.002
H: A —A T K8, 0g 5Dy — 31T K, 8, 0 s W) — 0 2R 1B K s Wy — DU 25 B 7 75 A9 £ 7K 530 min (40 min SO min—7f fitin i)

L K A P IR R R v B R 0.06 ¢
A 77 X028 R GIE I W. Hh3 K A, & 005 1

KA, BIFEE RIS AT A, OB Ik FF R AT _o oy |
REHMELE 0% ABOLES B IR TR oo |

Xo 4 K,S,00 LRI (LA, LA JHRE 001 p i) o) |
TSI S UBOGHE, (B A F 0. 030, Tixg = % KA, LA
HEFTK,S,04(L,D, \L,D, ) , g IR %38 F A4 BAEI7

RHTBELS, HI/NT 0.030, M54 CBER,  E1 RREMRGRE RS HI o 2 A ROLE R0
2.4 RINERST2E A ROGIE R Pt Bllects iﬂjﬁﬁ;"‘;’: b ‘;ﬂ)'s‘jffeiﬂfytempmt“‘“
& 2 R ERRI SR M 25 1R S 2, 4y K B2 J7 AR 45 min; Ko ——JTF el 707 20 Pr
%I H. % SA, 1 NSA, .SX,D, Fl NSX,D, .SX,D, “_{"Fﬁi{g%w;?ir e TS0 Ly
NSX,D, B[4, Toit A |~ K,S,0, #2511 K,S,0,,
P Ek e B MBS /K Bk, e A, HY B EML TR 006
ZIRVER . 1B SA, 1Y A, HUS KT 0.030,1f SX,D, . - 382
NSX,D, .SX,D, NSX,D, #{F 0. 030, #f —HFH< (3
K,S,0, RIS A, fHAE] GB R KCEEER, o002
H4 SX, D, Al SX,D, JNSX, D, F NSX,D, T, Rl SAf| | |
KBS A, HREEFM, WE UA FUA 7 6 N6
A, SRR GIE I E A A, (B FRE TG B 54 .

SXIC, SXG, NSK.G, NSX. UG, UG,
RIS AL
B2 ARSI R IEE R

Fig.2 Effects of different instruments on blank absorbency

3 TTJ‘I/I:\, WA —— AT K, 8,045 D, — 31 K,8,045 S R ks
NS RERVE: X, FRAEGERER: X, — 2885

3.1 HE B2 IR A I PSR Uy —— 54N I U, — B E
LoAlIENe

KB IS R, Ah 2 41 K, S, 0, BYZS IR
{4 0. 153, 4044k 0. 033, BRECEWIFTEMTY , RE K00 ok 25 5 WG E 22 Bk A
BRIARFE K K,S,0, SEWAE BEER, HB.CT RAFARTIZS ARBEEET 1. 2R%
TR0 Hetb AT — k3R J5 4 R A 883K 2] GB B3Rk, K& BB 50iE & 3, K, S, 0, Wk 19 17t
B 7 RABIERN,5 CTF BHET,20 CFAHRET do ARBAEI(15 £2) CTF, KA D K,S,0, H
B i BB K, S, 0, MRS 6 Kt A, T 0.030, FFLAGRIE K, S,0, YRR PUE T, 15 °C Ze 47 185t
6 d BIARBEMF . [, AU g 72 o 2 B, B 77 At 1) 45 1 B 42 K, S, O 12 700 T2 B B VS 0K , L 2s 15
WA K, SRER K, S, 05 B3 (AR ] & W 25 (AW E . LA L AMH7 T 41, K, S,0 H—1R
FEWERE R, HARX RSB KT B W A AR R, A, 2 R R, S KT 99. 0% fy i 1
K,S,0, B [E 4L K,S,0, 4 WL SR G MR HAF SR ER
3.2 I AKRTE BRIGE RN

S P AN IR IE K R AR IR 22 AR AR R PR R K ARGl A6 S B, 5 3 S AR K RN BRIk 26
BB TCE KA I, B A 5B A K,S,0, AEC S, 28 ATOGEEE 0.030 LI F, X 57K
MBFFEak R —2, EE AR K,S,0, FmZEM/KNL S BT A, AT 0.030, W56 /K 4l B FAE
A, ER B R LBE R,
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3.3 I EAMXTa BB E KR

BRBRAE AN BRI B HLRE 14 30 min AR 1) AS BB 00 P A L I B 5 4 A A , ST A e ] 45
HI7E 45 min, BREEGDT RIRER AR MERE AL B9 30 min ¥R IGEIS SRR AL 52 4 , W7 3R F S 1
AR ], 07 40 min LA ko HASKIRIE R B K,S,0, iR ALK A K 21 AT A BR AR METE ML AE
19 30 min J& LABRIE K, 8,04 74 Ab5E 4, THAE K,S, 05 S B P /K £l B AS o 6], 22 04 A7 B V1) T 3 244 e A1
25 FIBOGIE , EARRERTZ R0 0. 030 LATF o 5341 , AR oI 56 o 7 SOAR 20 D e B B 1 S B
PR Yk A5 TR 28 IR
3.4 RIRANAR XA RS 1

IR , AR K B0 S 2R A 6 e B 25 (IR TE B 2 . T35 4 iy e HEIs Tt
FUFHAIR K BN, 75 S OB TR R R R, T T S5, 25 RO (E 45
0.260 F10. 261 5 R [l 5 5 9 207K 25 50 TE 0 15822 591 5 P S [ S 6 38 100 8 40 40516 06 B 00 8 [/) — 14
7 BOTRIA 51K 0. 260 0. 044 F10.299 , FFA K2 1 T HAT 275 nm P K P8 ZNT, {URSA B gk % 2F
R, {175 220 nm BB, AT AR IR . H B HIF R 3R K BRI K, S, 0, Kook i
AR, R LA BB 58 S HERR IR AT 0 K o 4 R 1 S0 5 TN TR R T R RS 77 A Y 1 2 Tl d
220 nm F1 275 nm F 4> FITIE M WOGAEA A RS o RN AGR IR R & I, FI LR IZVE L 65 | L (a
LT 3 25 WA 28 A
3.5 AR RN 5EROBE R R

A SCHREE R, BRI 4t NaOH 50 P 5 K 4 B IRl 2 8 Tk s AR BT R K B 25, TS 5%
EEMAERTK,S,0, MARE S mL % 1 mL® 2[R 25 (00565 89 07 . 25 12 5 Fi 9 75
NaOH ¥ B 7= 447 4ii 3] , K B4R i 2 1 ek , FIRE AT A B4 & Bk BOAUR . TS Ik B A 16
SRR RIS K A K VG AT LUE M RAR s (R (E 5 TS K A ik, 5 i AR 2s
FUBOLETZN . RN K,S,05 MABWHT THIE ., 558K, 8 HINA B AEE Y52 %
S HAFHE 1 mL B8 K,S,0, AR AR KRE T RIATES BN MR 4, R E 3T ML o5, S Bl
AR RS e B 1 5 1 e U 1 SR AN JE R R R PR =8, IA B R AR i 1 mL\5 L HCI(1 +9) =i
RREEBMAEHETT TIRIIFT, 45 RFE U, GB ¥R A6 B 25 MK 7 2028 1 W B (8 6 T 7 B4R I
J72, 05 mL HCL(1 +9) #9258 FIROG(E 5 GB B3R IO 1 mL §ARAIR , I % F R IR Fr i W14 o

4 Z5E

RLERE K, S, 04 K /KR ARIE S A 2 BRGE/N T 0.030 By CBE R, MEKRT 99.0%
AIEE T K, S, 05 S0 A3 HT2E K, S, 05 8 " YCH &5 dR 3240 A430) F s 2 /KGR I6 i S P b BE 551 o

AR K, 8,05 SUEEARF IS, X PTRCHkE K, S, O W4 E HCI(1 +9) 4bFE | FRUEZL I AR |
HIE A T AR BR8] 2 50 min A SE IS b (080T TR RI45 75 V5 0 T 38 2 MR =S T IROBAH , (HASRESE AR
UEHAE 0.030 LIR,
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