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Abstract: Nitrosamines are a type of emerging disinfection by-products (DBPs), which are mainly
formed during the reaction of disinfectants (especially chloramines) with precursors in source waters. The
nitrosamine precursors have a wide range of sources and complex types, which has been one of the
frontiers and hotspots in the water research filed of disinfection by-products at home and abroad. The
occurrence, main sources and characterization methods of nitrosamine precursors were summarized, and
the polarity rapid assessment method (PRAM) was introduced in details. The PRAM is a more efficient
and rapid method for fractionalizing the bulk organic matter in water according to their polarity and
electrical property than the classical resin fractionation method. The basic structure of nitrosamine
precursors could be obtained utilizing PRAM as well as their removal mechanism by various water

treatment technologies.
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] 45 [ AR K TR K 3R K A KR ) K R
R RS B o R 2B ] R OKRE | far 2% 6
S 1] RN Ml XK NDMA S5 S0 Al e 90 ] 5 1 3
TR KAR AR, BRI A 9 ~ 100 ng/L. 1H 5 T A=4H
Z1(WHO) T 2008 42 1 T NDMA A9 5 IE A 100
ng/L. e [ XA H 7K v SRl B 4 BIF 9 A X A2 I, A
FHZK HR NDMA %5 30 il e A6 1 23R e B 7K S0 e T RK
F R IR EFR, Hrp VT = AU BRIV = A U H XA
R KR 32 T Y DL Rl SIS e JRURS: T Dy 2
WL R ORI TR OB S0 NDMA 31 A 74k
FH/K AR UE , B 2 B8 WHO 5 4 100 ng/L. 3 [H 7E
2023 4% 4 H 1 H 3 SEit i CAE 1S RO K AR BRI
(GB 5749—2022) , % WA £ — H il %€ 1 100 ng/L
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5, RIMKRZ I ANFEEL MR o K A
HIARY)— M & A3 o SR S5, 4 o i 45
ZIN DR O A G U 7K v 1 5 A ML % F 5 I A
BRI AR A T . Chen 250 IR & T —FhF1 JH ey
BT (ED) FAb P - EL 25 /MG (VUV) EAR K 0B
K P A LA (DON) [ 5 1 o Chen 252 3E B
T VUV B A 54558 77 AL DGR FTRSDs, {2
TE R A% DON J7 AL T4% 58 5 5 i i VUV 1 DON
[l 3R [ 5 790 2 A 0 L pHL B B AIR B DON ¥k i
PRI I . AR it T — A kb B T A
Bk v i et EHLA (DIN) 5 DON 58 443 55, 4Rk
J5i ¥ DON %5 F i 3% it M & (TDN) % 77 =Xk 1l
DON, SZESUESL, ED 1Ak B i 72 m] DA = Fp = 22
DINCEP & SRR A IR R ) 1 L B R 1k 5] 99% ,
If H X} — R ARAE ) DON AL &85 (IR 2 V&
BEMR . RK EE ORI BE B ) 34 i s
£ 88%.
1.2 KRk IR B BT 046 B 1B

AN T) R AR, HL i e i 4 40 7K Pt AS A
[ Wang 55 FEAG U Il K 1) 2 B, NDMA £ i
T HE (NDMAFP) B 43 5t 12 09 BEAR I 84 I, 3+
Jii 2 <1 ku W93 M A LY (DOM) B A B & 1
NDMAFP, it 535 39. 6 ng/mgDOC ; Ji 25151 WA B bk
RAET 44 KEE, —H i (DMA) X5 58 0. 33
/Lo XIFEIEAE 58 PRV 7K B 2 3, NDMAFP
3 19. 4 ng/L, A H R 100% . Bei ™ 45 Xt
T 44 IR K IEIK A4S S 7R , NDMAFP -
YIME N 66 ng/L, FAL{E N 24 ng/L, K71 = Ff I FIEK
VL= YN B DX Pl F KU 32 5 Y i Dl 3 o 353k, 1 22
KU Hb A A IV Jee i AR A e 8 6 v ) ]
2 TAERERTARM KR
2.1 BiEwEEEF

A e BRI AE A ST POk IE AR 2, IF HAF
=RV AN (I S iR S Rl B NIV N
J'& , O AT K 1) NDMA FiF 444 598 A I 000 H ok .
R K H I R R R IR T RS R AR AL
Yy U R IR A A W 205 K R KR OK
254 e A NAP RS (PPCPs ) AR 25 5% B 3048 ) 4
LRSS K rR R DL STV AR 43 2 R
IKHORIERE S AR 1 s .
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F1 TWHHERETEY S ERAKPRIERFS
Tab.1 Classification of nitrosamine precursors and

characteristics of their sources in water
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R B B | Poly-fK 25 FIAL B | FEAETE T H0K
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H AR K A DMA F iR I, A2 £ 21 NDMA
RIS, KR 2 AR A P (NOM) J2& NDMA
A FEZEATAY) . Chen %R , 52[H Towa River
I NDMAFP 4 112 ng/L, J& 58 5 58k T 90% , & £ %
PITTARYIARIER . Li & S 58 R I0, 4 ZR S 5 i
AHHLYI ) NDMAFP 4 0. 009 6 wg/mgC; ii7NA LY
B NDMAFP 4 0. 018 9 pg/mgC.
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K 5K AR K AR 2 PPCPs 45 LS, H
BT KT AR KB TA Ry 2 R K R A
HARYI N FERIE 2 — IR E LR TSR 5%
H 7K NDMAFP 24 909 ~ 246 7 ng/L'™' . Qiu 25
R B VT = AR U M DCHE I T A T K T K
NDMAFP F1 I i 5 Hk I Aot £ s 7 B Ik B2 K P 8 e
HHESY )M 123 ~ 979 ng/LCFH43 4 621 ng/L)
FIN. D. CREEH) ~ 432 ng/LCEXHE A 194 ng/L)
WK H T N.D. ~ 196 ng/LCF-IHRJE 38. 4 ng/L) i
WA FE A b A B RE (NMorFP) o

AR 22 Tl A FH %) Jie 248 245 0 b R 2 i 2 179 ST A
JEHTARY) . Chuang 55 #5971 , 4 & sl 7 T
T 7K TR & A7 210 ~ 10 990 ng/L B NDMAFP, 1k
A ity A N3P 217 S L& T K & 220 ng/L
() NDMAFP X 7 0 4500\ Ay Tl 12 7K F0 55 B
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Mo Aad, A RIBESE R B, SR IR 28 ik AR
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SR 19 00 5 5 A= P RE R K b 8 1 O S A AL
YR SR A L) 5 A ) Bk ik () e 25 ) I
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YHAER VT = A U b DX A9 7K R K 7R S A 4 15 97 7
th H NDMAFP ¥k 2 AR 7E Je T R BRI p a3 . 4
FRY, AR &AW S S B3Ry
BETL

3 TR AEREAT AR AT O

T A B AT AR P 153 206, R IR 52 2%, ) Bt
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TEREME () BT 7 1 (BORR 20 G 7 i ) 2 ik 5 0 i i
A EZ T H,
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FEAE 1) 2R R B 23 0k A5 0 0 S5 e i 4k 4 e
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RO G s 5 [ % fuf A3 7K TP A DOM 438 6 41 47
A3 R L PR B SRR AL A B K AL gy . o,
RO SR 2E K B £ 43 A NDMAFP ¥ i 5, 35 %)
77. 5 ng/mgDOC,, {H fy F 5 7K P 41 43 7 K AT WL
oY LG R IR 729%, PR K 20 3 % NDMA 1 5
DUHRTE K. Wang 55 (i I fa] Ak 944 g 73 9005, H
it H XAD—-8 . X AD—4 4% Jig FHAN [m] 14 358 Hd 751044 L 7K U
IK BT I 5 R B A S K PR RN SR KPR L
W, R B K M RR =K HEAA HLI4 53 % NDMAFP
M DTRREE K .

IR R B A 3 GOk R Ay B K IR R TR AN TR 2R
B K PE NOM i G 7 328 ABAF A — S i, 3
BALTE B AR S5 75 2 52 BRI RUR AT E
AR VR A ML LR pH, AT RE S U A P

- 13 -



%3945 £ 10#

OE 4 K HE oK

www. cnww1985. com

PR, I 57 2l A LS S T e, ol BB A A
HHLY) ; AL PEAT 2%, alifb i ] #E 2R R A ML
F 5 X SV i g R 40 e =2 e X i L o R S
BT s AR SRR I R AL TRIISCRAIS R 22K
3.2 WMEWRESHIE

B PR H 4 BT 1 (PRAM ) 3 38 % 02 B i I K RE
T HLA R B A 25 (T A5 I B AE A [ A 2 [
AHAE TN L A HLA o ok e Al i K TR AT AL
YL A3 00 o A D0 o AR DR B v T RO [ B
AR BE ) R R e R I B 57 (C2 . C8 L C18) ek R A
PEA HLEL > s HTEA AR E fE AT 0% 4 1:  BfF 550 (50
J CN EEJE Silica , B3 Diol ) 4 W B #) 14 A AL AL
535 R BH B 28 4 d4 B (SCX) A 45 G oK oty IE i
A AL 5 FH AN [] 568 555 190 B 25 7~ 32 14 ek (55 BH 25
T2 NH, 5% P 5 128 4 SAX) Sk & Gk iy
HIA P . PRAM (FE IR BR AN & 1 7R o

L (CN | Silica , Diol)

e pE(C2.C8.C18)

[k BE il 2 WS ¢,
BB T (SCX)
[ (SAX \NH,)
W C,

B ARMERIE S R R IR

Fig.1 Principle of polarity rapid assessment method

Chen %5279 YOK PRAM T NDMA R /&4 (1)
N AT o T b A A A R 2 AR AR R
IINEE SR, S5 2 R AR AR /B [ RE 2R RO/ R
(C18) i3 FH 5 22 460 [ AH 2% U/ INAE (SCX) X6 I fiF
e A AT ARG B XM . K BEZ S C18 AT SCX Ak
RS, Hor B A LY B 43 GOE L bR R B D)
Wt REAE PR 53 o S5 R KK RN T5 K b iy
STV e T AR 0 ok EL A I R R A A 1 3 &
F R (RE T SCX & 4 , L rT 4k C18 H 4 ) .

Liao 552705k FIZ T WL AT T HEia K JE K
A B HTAAR P () T 9 . MR 45 R SR T, I A
AL 53 (SCX W) AL E 5% 11 DOC, HI BTk T
60% 114 SV g Fi 1Ay , L BpLASE Joi st 199 SV i Jrg A 1 v
fiE 7> %1 7 35 2 000 ngNDMAFP/mgDOC £1 1 000
ngNDEAFP/mgDOC, f& 5 #L ¥ - 3 7K °F- ) 40 ~ 50
5 5 BB 2 (C18 W B ) 5 DOC 11 31%, BT #ik T

NDMAFP (1) 60% , & H PR 2 53 AN 2D o 6 X I Al e
BRI RS B 5 T, AR bR 43 BT 12k L 20
BN o> P HAA S e B . R P o M ik
WA BT T A TR K AL BT 25 % NDMA Ji A8 /9
ZEBRPLER  Hop B B R TR - DL -1 U8 T2 X
il B AT AR 0 ) 25 3 S AN 209% , VA e £ 5 7
P R X 45 A i 4 0 2L T A AR e Y S BRI
R SR X AR AR P TR 1 2 B 2R 1 A 80% LA I A=
WA fire Xk L FL M AR A 53 1) 25 R R R 3k 90% , X
R R TR KBRS 2 50% 5 SR AT 25
BR 40% LA b A AESPETT A, (H 208 R o3 e 1 R
WePERTIAY)

TCE 27 ALY AL 53 19 BT 340 2 Ui e i
Pra iR b R PR DR A BT I AR AR A X
Jr TG KN A3 BT R A A, v F R AT
PRI H R 225, A % — i A LY AT
Tiide
3.3 HTFRENLKE
O3 F T 43 e — PP AR 4 T /N
By BEAT G0 7k | 2 B AL 45 R I L A
EERCHE R (3 (SEC) ¥ . Pl ug iy & E 2 A
ML) o3 B it o A 5 i, e B A 4 B v SR I B 5
FH TS BRoK 2 PR AE B HE 853 H7 53 /NI
T, SEC LR A FHEERE (0 1S4 1 43+ T AL il
L L e R T 7 N i £ e v s o = R 0
kR AR . SEC LT LLE B4R VU B4 T I i A
MU AEAS TR AR K A BT 25 v () 2 BRAUR: T LA
3 SR A M K AR BT 25 X AN TR 4 T AT AL Y
BRI, DLk BT DBP 5942 A5 H 8. 4
B (FFF) B8 % 2 8RB 1 23 85 0+ RO
1 nm ~ 100 wm R EY AV KT GOk T F
EERORLY o Z A AR B S A T RE RS A H i ik 3h
125 AR RS W o AT e A B 3% 2 AN W 1
B9 MR S A T o B 5 3 B AR B
RS FECA ML IR Y,

Zhou %52 P4y 1 4R <1 ku A4y T R G >
100 ku YA ML EA B 19 NDMAFP STk b, e
e RV RE 23 B 44 ~ 47 we/meC F 16 ~ 27 pe/meC;
Chen SF7 5% & R, 157K v ELAT 4 o S A g i A4 40
BTk b Y 4 R <1 ku AT B >10 ku Y
R4 Kristiana 2P UESE T H 2 7K i Al B BT A4
TR TR <2, 5 ku 5o
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