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MAKGERERSEIRF —SRNKGRS KAXEZUE"
g ol % 33 L g2° l/TE-TJ ?iél

(1 MRRIYKRE, BRlARRSKFEERESLRE, WMRE , 150090; 2 FHRERFENES TREER, AT, 21009;
3 EWMBATLREFRTIER, QL , 230601; 4 JRITWVAFRFATEER, JLE , 300040)

B E AXEILT-MKGRSNCEE, AT -SRNNE. SREY, £ABBRY 1.0ml, BYH
% 0.10ml, pH % 11.8 AT R BY 6] 4 60min B, H M BRI, "&ﬁ‘ﬁﬁ'—ﬁ—mﬁﬂﬁmﬁﬂﬁ%ﬁ%?
(R =0.9999). —SREER 10015%. KPHTHEEF, 050, , POI-, Ca®*, Mg BEHR

% <10%, B¥RKFFEHHHARE KRR 96.0% —103.5%.
XA —EH, KHM, Berthelot N, ALK

WERBEASAER—SBENER. FERHRR0.02mg - 17", SRRREREMNMERT, HExRER A\
)

KB R P, FEE TR A — 8 (NH,C) | diﬁ(NHCh)*ﬂE%H(Nma)- -
FEM="EREEEOKABEGTARE, MAEE —Rk, Hit, ARRESIEPHEIH
BpEs, DA FENIEYH. B2, EELS5KIHENELYRNABRAIRE, A
PREARG B RS REEREE. BiMRETE, I (EEKRAKTERE) (GB5750-
2006 ) FhHLE BB . N N-—Z2-1,4-F " (DPD) HiBR W kB € ¥ . DPD JLBE ¥ A1 EPA-Meth-
ods 4500-Cl5 B, C, D, E, F, G, Hf [ EHABXMKPHENEENENEE. Hit, RE5
FRKPREIHBFIRNARRN(ERTBEHERETEZ R -8 KRE, NHEREERRNAR
2, FHRAKBEDZLM TR 1984 4F, Frank % AFF &K —# DANSO,H fi74: 46-HPLC #l5€ 77 &:.
BRITERAE S, RPN DANSO,H HETH R ML, FEHZFEAE T RM 8N E LR
1. 1989 4F, Marta % AfFF 2-Fi L H MM (2-mercaptobenzothiazole) #EMAFAEF], B TR
TAEREMA Y EEMRRE % BRFRNERTAKPRESRESHHEL. 199 £, Chi %
NH R R A T RN SR AA R X IR, B3 TRARENHED, HEXEHRLE
PETE AR B AT, WTRS T RELRRKT MEA, mEKFHERANGRELS
FRMERNY RS THREE.

ASCEN T —FhET Berthelot R KRR 6 BB Tl R K SR B R b A — U

1 XWAZE

ATJTHE M GB 748187 (AL, Bk RET 4 MAY Berthelot B MESIAY. TERYL REGMELL
T, NH,Cl SRBSBACER A ML 2- 5851 4-BT LN PR, RES58RNER—FHIESR
GRERYE, HARMRBES NH,Cl MEREY, FHit, sTHT NH,C RER.

Jota Kanda 2 Af5 1", iRy 2- 3081, 4-BUERE 5 5k F MR R R BRI, MTTER.
ﬁﬁ*&@%#&l*@Bﬁﬂ‘]ﬁ%ﬂﬂﬁﬁﬁﬂﬂﬁﬁiﬁ/‘%ﬁﬁf%ﬁi, HHT7J<1%@E¢J§1‘$JE/J\?2&E}, A
i 208 KRR 1 0 B 59

5 50. 0g KRR, 12. 8g HAMLHAR 50. Og HARBWRTEEFKF, EAZ IL(WHAA pH A
H#6.0—6.5). MRIGH 0. 18¢ WAL (WL M) BARBT KD, EFZ 10 ml, HEHEFHHE
.

¥ 0.05mol « 1™ BERRILLErA I T Bl pH 14 = 8. 0 J94UK, 3 CL: N=4: 1 (RR ) ZRMA

2008 52 A 25 HYH.
* ERARMEESE (No. 50578052) FMEK 863 i8I (2007AA067339) ¥EEHHH.

/
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BI[FAEF 0. 05Smol - 17" BERRERZE Wb IR 3 pH 14 =8.0 BB, BN NH,Cl BE &, ¥
B 200mg - 17", HLAMEH 2 A5 8 DPD-BRM T Sk i & AT E -

HEFH 0. 0Smol - 17" BERRER WA WA 12 pH  =8.0 f%UK, # ClL:N=4: 1 (SRR ) BEMIMA
B [RIFEF 0. 05 mol + 1™ BEBRERSE A LA 1T 2] pH 1 =8. 0 (A LR (L) o-BEREGT) W, EHA
Ik /s 3 '

¥ 4ml BEGEBBES (NHAEZRNTFS5mg-17") BBZE 10ml FEMRP; MA—ERKKE
RERES: BMA—EBRNWHEHRAER, BEEMA—EEH 1. 2mo - I EEMBE®, HAHE
BPKREZ I0ml, RARRBEZRLEE; RN—BEEG, 7 703mm 40 ERIEE.

2 Rk

- B 1 PORAAREWEE R NH,Cl 5K BB RN R MREOtEME. hE 1 TRES, NH,Cl 5K
M RNEREA 2 THBRRAL, F— N IRYETE 400nm £ 47, HIER SRR, WX RE
BT RET AR BRI 703 nm &b, RRAMY—HEBATAR, BHS5 NH,ClLRE
AREFRZMEAERME. FHit, B703nm Jy NH,ClKEBBEK. XMEKESOKE ZKRE K&
B ELIETL) (GB 7481-87) th AT é B R RIBE KR ERA 251, BKFEREAR Tt — SR,

3 SHHNRL

RABRETHEM MR EOSEHTTHRMA, SERMERK pH E, KipRAR, HEHA
BARARE%. G2 TUABREY, ARERAKGRAREEN, RA-WRRKEREERR
HAT, XRHFRGRITETRAFH. Berthelot KNERKHMRZLBRES . HMTFERKREN
KGRTE, B/MENKGRTEERN pH EA RBBHRERKKHMRET. WA pH EN
LERKTEBEF, W0C FIMg™ FHUIE, NTERECENE, FHit, BHREXGRLR.
EIRBGWE TREN, BHRKHRIAEN 1.0 ml.

0.35 {

10 — NH,Cl=0mg « I :
¥ = NH,Cl=0.1mg * I"! 0308
[ NH,Cl=0.5mg * I"! |
LG U NH,Cl=1.0mg « 14 ™ ue™7030m e
. NH,C1=2.0mg * I < 020}
1A NH,Cl=4.0mg * I ks
- T § . Cl=40mg - 1" e
§ FE \ = 010} /
L L = / )
;‘__\7 04+ 0.05¢ /o
otk \ i 0
- \ s b 0.00L &
02 \\ : -0.05__ L ( \ AN LA
e AR " . 5% 11 e 2.5 5138
i & o 100 105 110 115 120 125 130
, 3 :
o] et i) LR SRR TR
; Tt SRR B MidHm 000 005 010 015 020
y L ] ! ! N L L i 2
o S(X)i}i K/nn(?m g e SRR ] /min - 0 25 50 75 100
1 WUk S5 KBRS R =Y e &R M2 KpMAEEESEHML
pH=1L8, K =1.0 ml, HEFWRHFER=0.1 ul, NH,Cl =2.00 mg - 1!
BLRER 1E] =60 min -o-pH ok o WMo LB
Fig.1 The spectrum of product formed Fig.2 Parameter optimization of salicylate
by the Berthelot reaction spectrophotometric method

S5kBMAR, MEANHBEE—RIEME, B0 10ml. HEHERR N PHELR, FE
FIRSEeh, RAAKRZE 703 nm AEARFEARK, HBAERBALN=YER. YHENHEBED
0. 10ml B, K RIKZABITE 703nm 4B TR W (B [ A BT FB&. Charles J. Patton % 4%, Berthelot i
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(I SE PR AL RS S A TE B R T BOK AR — K T W B B 8k M8 (aquopentacyanoferrate) ). ]
HEEAKIAERERES - ARNEREIRSRE=YHEERERRE, BWERREET
M, FRLUAAENHEEHAERRO0. 10ml

AREIESR, E38%E NaOH BIMABE Y RN KRK pHE, SREY, BENpHER
11.8(NaOH FI& >4 0.20ml). X4 pH {H/NF 11. 8 &, pHEHNAR, AR TREHHKHE, REKL
FEBGRENESE, FMSBUARNMEL. MWATR, SBRAKARESGEREE 2SR ™
PGB BER, NTREE=7E 703 nm ALMBYE. FEit, NaOH FE R 0. 20ml.

2R B (] 7€ 0—60min FEE A, RN =YEBRKEWRE EF, 2 60min BEBIRA. RN~YH
BB, £HF/K Omin HIREERABE RN <1%). XFERHEEBFERKTREYE,
B R KR BHEMORRR AT, AEEREH R, 227758 E &7 E A 60min.

4 IR

B ERRAFEEHSE. NaOH =0.20ml, K478 = 1.0ml, FEE4H =0. 10ml F1 KL At 8] = 60min,
FEKAL B % WA RS (0—5mg - 17') 4, NH,Cl ¥ B A1 703nm A AR EIE A RIFMZEL R
y =0.1720x +0. 0027, LHEAXER(R®) ik 0. 9999.

5 RESBROMEOEN
AHLEES NH,CL M AE BRI ERENE. AXEEX 21 HMEEREAVEE: 0.NH,,

1. HE®, 2. ER, 3. SIER, 4 ZER, 5. REER, 6. BER, 7. HERK, 8. XFRER,
9. AEMR, 10. 28R, 11. FER, 12. RPEMR, 13. BER, 14 KILBE, 15. FBEK, 16.
RITAER, 17. 58, 18. FHER, 19. A&, 20. HER, 21. HEBHEAMK; 6 HEEHEN
Ut 22. WRk, 23. 2Rk, 24. Rk, 25. Bk, 26. —ZR%, 27. BB 3 M EHERL: 28. B
M, 29. Z8EE, 30. &K OREHN 1.00mg - 17") W—ERNEMAT TR, &RNE3
Fn (BRI B FEAWMME, & NH,Cl 8 £3% 8 ETFHR).

ME3(A) AT, 21 HEEREEIEENE &8 H EMEF YL ERRLEAR %R R ER /D,
TR 3% . XFERH T Berthelot RMKRKETEMBK o-N EHRNATRZHRHEE
T EFAKEREMAED, (U NH,CLH o N FEARATRXRWEAET, METERYMHE
ZRAH -4, HEMMRE T Berthelot RN %& 4, MR EPHMAEMRME. Fof, XUREAF®EZ
B LARESE X 3| NH, Cl FA HLEE I R R AT ZE .

6 FREEAV RN E SR, WE3(B) iR, B EREA=ENEIEREN S
MmN (R, BB T R 6%. XEERMTERREUMEER S BHEWRTREYE, RE
5k RN B — R IR RR YT, WM SBEAEREER TP ESE. B4R
H, EERZHOKT, RENSERME, EMAEW NLCHEE MERSEEREOKAKE, mj
B BAF T EKSZRERAA/KKES, WNEEEENSE.

3PP EALERE, A =R AR A B AT B R A R E R, KT — 8N 3%,
WE3(C). XRHTFERM=EEN o-N H{{EF B SRT 5 B3

[M¥ER 0. 50mg - 1" EEMBEMANBEBRFEZEMA—EBHOEK, ERERHEEEHN2.00
mg + 17 SRR P IAKEER 2.0mg « 17 (9 NH,Cl, IWEER, EEME4 TR HE4 A
UEH, REREROAENERERI, EHEEBRPORKRYELF, 7100 £5% LAR; WESL
ERBBTHOEBCRER, b 126%. XEERG TR G S b #5585 s i
B, BUETATLUE S, FHLEREXT NH,Cl#E 9w o] DL Z B R it

6 KPpREXAEEFHENR
KAPFAERZHIFFET, WSO, PO;™, Ca™*, Mg™", A%, HATREN NH,Cl B B
—ERIREW, NHRKPE LS., FEFRORRAVFRER T HFANK. T2 00mg - 17" NH,Cl 5
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BrEmMA—ERHOABFAMHEET, DMHEMRERED £3% HKE, KT LETFHER LK
B, GRME1FR. BRI, ¥RETHRRAFRENTIR T KECEIETE LKEE,

R A& NH,Cl 835 .
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Fig.3 The response of organic chloramines and other Fig. 4 The recovery of NH,Cl in organic
chlorine species in this method chloramines solutions
R1 KPRAEBFHREATEE (mg-17")
Table 1 The upper limit of co-exist ions
B¥ S02- PO}~ NO; NO; F- cl- Ca?* Mg?* AP*
B AHFRE 2000 50 50 20 50 10000 500 400 10
H? Zn2+ Pb2¢ MnZo HEZ¢ Crﬁo Cd2+ AS:“ Fe.‘H CuZ+
B RiPRE 10 5 2 1 20 5 10 25 25

7 FENRHR, SREMLARE
ARETERR N RAEERE, X—RIFERRET T 20 REENE, SRME2 Fin. @
R2AR, WERFWERN NH,Cl (0—4 mg - 17') HHARMEMRSE(SD) K 0.001—0.058 mg + 17, A%
PRAEMRE K 1.46—9. 08% , ¥/NTF 10% , RN 0.02mg - 171, AT RKAHTHER.
REBTEOWERE, 7 ARK(NH,CL=0. 14mg - 17 ) KR HE T IIREKER, HRNK3
Fiz. B&R3 AR, NHClHmiREREN 96.0% —103. 5% , U P& 7 B 77 Bk R AT 4.

N2 BEEWTER R3 IFERRARER

Table 3 Results of recovery tests

bER/mg - 17 WEE/mg - 1 HHEE/mg - 17 EWR/%

Table 2 Resultsof precision tests

VAR /mg- 171 0.00 0.05 0.5 2.00 4.00

0.50 0.65 0.51 102.0

WE/mg-1"" 001 005 051 1.9 3.9 L% L1 0.5 0.0
SD/mg - 17! 0.001 0.005 0.015 0.048 0.058 2 00 - 507 1035
RSD/% 9.08 7.10 2.98 241 1.46 4.00 4.20 4.06 101.5

8 XEREA
FHEKPMA—EROEILE., HERMWR, FHKESIN: ER=01.00mg 1",
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HEMA =0.50mg + 17", &L =0.05mol - 17" FH 1mol - 1 'NaOH A K pH X 8.0. REHAR
FRLMEHTRARR, B KA R YR B IE A DPD-FE B E R, wES iR |
S alR, YKPRAEREAFEN, DPD-FE BRI N TH4HEEMN NH,Cl, XBR5ELR
%, MRAKGRIEEE, WEAFBRERND NH,Cl WELE, WKL AN X 4
AYVEEAMEI . SKPEERER 1.0mg - 17'0¢, DPD-HEENRESRASE T AR
HEE, IRBTEERESRRNEBANEEERY. AT UEL, £RF S8, DPD-H
TN BRI AKGRSENEER 2.0mg - 17, XEHFEO0.50 mg - 1 HEMBAE LG T4
BEEHELE R, CREAH, KHREEENMEER N4 0mg - 17", HIEEFE5LO
mg - 1" A AR NH,Cl WELSEMA. KGR E RS AR XA BRI R,
B3l E K B NH,Cl YR, AEERASHERNMRR.

6} -
¥
Sk -
L a A
g 3} f £ .y
Z i : ”/\ A ‘
Lt sok4 Q"f;-.
0k 00000070 ;| &k
0 Qe duREe - B 1012 e 18 220
CL:N

5 DPD-FE KB EHE B AXT H
8- DPD=5E H(NH =Omg 1) -0 K BA ML EE 2 (NH,=0mg - 1) - - DPD-HEEH:(NH,=1.0mg * 1) - & KB REIEHE BE(NH, =1 Omg -1°1)

Fig.5 The comparison of DPD - titration method and salicylate spectrophotometry method

LiERTR, KP—RERAEMEMEELT TS KpBE—e it R R A KR BRBREYE,
A[F 703nm bW BIEE, AUHE—EENSE; ZEpHE=11.8, KHKRAHE =1.0ml, HEH
F& =0. 10ml F1 BIE}E] =60min B 7] UG BRAFHOR s 20 Fh - BHEM . | FrBIKF 6 FEXRRAL
AR VLR A J7 3 F MR ERAE, BRenREAERKNANEKS, RESNT-REH
£3%; KPERE. “REM=REELRT S D W ERRE, NT 8 3%; 2.00mg - 17!
FI—SUBEAE 2. 00mg - 17" IA HLELRE P I IR Yy 100 £5% , RBAA T B5 AT A S0E X 4+ HLRIEALE
B KFRREREFRFARH—FEORE. FEREENY0.02mg - 17, MREREFREQRE
RY, HXMIRHERE <10%, BRKAEF KR EER S 96.0% —103. 5%.
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MONOCHLORAMINE TESTING METHOD IN CHLORAMINATION
PROCESS——SALICYLATE SPECTROPHOTOMETRIC METHOD

TAO Hui"®  WANG ling® LI Xing®  WANG Hua-ping* LI Gui-bai'
(1 State Key laboratory of Urban Water Resource and Environment, Harbin, Institute of Technology, Harbin, 150090, China;
2 College of Environmental Science and Technology, Hohai University, Nanjing, 210098, China;
3 School of Environmental Engineering, Anhui University of Architecture, Hefei , 30601, China;
4  The College of Architecture and Civil Engineering, Beijing University of Technology, Beijing, 300040, China)

ABSTRACT .
The determination method, salicylate spectrophotometric method, which -can differentiate inorganic
monochloramine from organic chloramines. Parameters in the method was modified as salicylic acid 1. Oml,
nitroprussiate 0. 10ml, pH11.8 and reaction time 60min, in which situation the absorption at 703am was
linear with concentration of monochloramine ( R* =0.9999) . The recovery of inorganic monochloramine in
organic chloramines was within 100 +5% . The typical ions in water do not interfere with the qutification of
monochloramine. The detection limit of this method was 0.02mg + 17'. 20 tests of different standard sample
shown that the RSD <10% , and the recovery of standard sample in tap water was 96. 0% —103. 5%.
Keywords: monochloramine, salicylate, Berthelot reaction, Speccrophotometric method.



